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Fish & Richardson P.C.

3200 RBC Plaza
May 2 ’ 2019 60 South Sixth Street

Minneapolis, MN 55402

Attorney Docket No.: 47706-0004005 /700-000105US D e

o Minneapolis, MN 55440-1022
Commissioner for Patents 612 335 5070 main

P.O. Box 1450 877 769 7945 fax
Alexandria, VA 22313-1450

Presented for filing is a new continuation patent application for prioritized examination of:

Inventor(s): MARK S. CHEE
Title: SPATIALLY ENCODED BIOLOGICAL ASSAYS

Enclosed are the following papers, including those required to receive a filing date under 37
CFR 1.53(b):

Pages
Certification and Request for Prioritized Examination (Track I) 2
Application Data Sheet 8
Specification 43
Claims 1
Abstract 1
Drawing(s) 5
Declaration 1

The applicant claims small entity status under 37 CFR 1.27.

Basic Filing Fee $75
Search Fee $330
Examination Fee $380
Publication fee $0
Track I processing fee $70
Track I prioritized examination fee $2000
Total Claims 1 over 20 0 x $50 $0
Independent Claims 1 over 3 0 x $230 $0
Application size fee for each 50 pages over 100

Total Sheets: 49 x .75 - 100/50 =0 x $0
Total Filing fee $2855
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Commissioner for Patents
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Please apply any necessary charges or credits to Deposit Account 06-1050, referencing the
attorney docket number shown above.

I hereby authorize the USPTO to communicate in response to email communications from the
undersigned and practitioners under Customer No. 159367 in accordance with 37 CFR 1.33 and
37 CFR 1.34 concerning any subject matter of this application via email. Iunderstand that a
copy of these communications will be made of record in the application file. (MPEP 502.03).

If this application is considered to be incomplete, or if a telephone conference would otherwise
be helpful, call the undersigned at (612) 335-5070.

Send all correspondence to:

159367

Customer Number
Respectfully submitted,
/Cameron Luitjens/

Cameron M. Luitjens, Ph.D, J.D.
Registration No. 58,674

Enclosures

CVL/jxw

61905261.doc
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Doc Code: TRACK1.REQ
Document Description: TrackOne Request
PTO/AIA/424 (03-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

First Named

Non provisional Application Number (if
Inventor: Mark 8. Chee known):
Title of Spatially Encoded Biological Assays
Invention:

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1), the prioritized examination fee set forth in
37 CFR 1.17(c), and if not already paid, the publication fee set forth in 37 CFR 1.18(d) have
been filed with the request. The basic filing fee, search fee, and examination fee are filed with
the request or have been already been paid. | understand that any required excess claims fees
or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims.

3. The applicable box is checked below:

I. Xl Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original non provisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—-OR---
(b) The application is an original non provisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor’s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each

inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

ii. The application is an original non provisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature  /Cameron Luitjens/ Date May 2, 2019

Name

Practitioner
(Print/Typed) Cameron M. Luitjens, Ph.D., J.D.

Registration Number 58 674

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d} for signature requirements and certifications.
Submit multiple forms if more than one signature is required.*

|:| *Total of forms are submitted.

61905260.doc
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

Page 2

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 47706-0004005

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Spatially Encoded Biological Assays

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
] Mark S. CHEE ]

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | [pan Diego State/Province | [CA | Country of Residencd | IS

Mailing Address of Inventor:

Address 1 1125 Flintkote Avenue

Address 2 Suite A

City | S5an Diego State/Province | |CA
Postal Code 92121 Countryi | us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 59367

Email Address apsi@fr.com | AddEmail | |Remove Email

Application Information:

Title of the Invention Spatially Encoded Biological Assays
Attorney Docket Number| ¥47706-0004005 Small Entity Status Claimed [X]
Application Type Nonprovisional v
Subject Matter ility v
Total Number of Drawing Sheets (if any) 5 Suggested Figure for Publication (if any)
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 47706-0004005

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Spatially Encoded Biological Assays

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country

filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ¢ Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 159367

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 16276235 2019-02-14

4
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

47706-0004005

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Spatially Encoded Biological Assays

Prior Application Status | Pending v
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16276235 [Continuation of ~] 15187661 2016-06-20
Prior Application Status | [Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15187661 Continuation of ~| 13080616 2011-04-05 9371598 2016-06-21
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13080616 [Claims benefit of provisional ~| 61321124 2010-04-05
Additional Domestic Benefit/National Stage Data may be generated within this form ~ad

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property coffice, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Access Codei (if applicable)

Application Number Countryi

Filing Date (YYYY-MM-DD)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | 47706-0004005
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Spatially Encoded Biological Assays

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’'s Republic of
China (SIPQO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 47706-0004005

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Spatially Encoded Biological Assays

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Prognosys Biosciences, Inc.

Mailing Address Information For Applicant:

Address 1 11125 Flintkote Avenue

Address 2 Suite A

City 5an Diego State/Province CA
Country | s Postal Code 92121
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 47706-0004005

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Spatially Encoded Biological Assays

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1
Address 2
City State/Province
Countryi Postal Code
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Cameron Luitjens/ Date (YYYY-MM-DD)| 2019-05-02
First Name | [Cameron Last Name | Luitiens Registration Number | 158674
Additional Signature may be generated within this form by selecting the Add button.
EFS Web 2.2.13 Curio EX1057-p. 10
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 47706-0004005

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Spatially Encoded Biological Assays

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b}(2); (2} furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by youin this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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Attorney Docket No.: 47706-0004005

SPATIALLY ENCODED BIOLOGICAL ASSAYS

Abstract of the Disclosure

The present invention provides assays and assay systems for use in spatially encoded biological assays. The
invention provides an assay system comprising an assay capable of high levels of multiplexing where
reagents are provided to a biological sample in defined spatial patterns; instrumentation capable of
controlled delivery of reagents according to the spatial patterns; and a decoding scheme providing a

readout that is digital in nature.
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I claim:

1. An assay system to determine spatial patterns of abundance or activity or both of multiple biological
targets at multiple sites in a sample, wherein the assay system performs the following steps:
providing a sample affixed to a support;

delivering encoded probes for the multiple biological targets to the multiple sites in the sample in a
known spatial pattern, wherein each encoded probe comprises a probe region that may interact with
the biological targets and a coding tag that identifies a location of the site to which the encoded probe
was delivered;

allowing the encoded probes to interact with the biological targets;

separating encoded probes that interact with the biological targets from encoded probes that do not
interact with the biological targets;

determining all or a portion of a sequence of the encoded probes, and

associating the abundance or activity or both of the multiple biological targets to the locations of the

sites in the sample.
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SPATIALLY ENCODED BIOLOGICAL ASSAYS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of United States Provisional Patent Application No.
61/321,124, filed April 5, 2010 and is incorporated herein by reference.

FIELD OF THE INVENTION

[0002] This invention relates to assays of biological molecules, and more particularly to assays for
determining spatial distributions of a large number of biological molecules in a solid sample

simultaneously.

BACKGROUND OF THE INVENTION

[0003] In the following discussion certain articles and methods will be described for background and
introductory purposes. Nothing contained herein is to be construed as an "admission" of prior art.
Applicant expressly reserves the right to demonstrate, where appropriate, that the articles and methods
referenced herein do not constitute prior art under the applicable statutory provisions.

[0004] Comprehensive gene expression analysis and protein analysis have been useful tools in
understanding mechanisms of biology. Use of these tools has allowed the identification of genes and
proteins involved in development and in various diseases such as cancer and autoimmune disease.
Conventional methods such as in situ hybridization and other multiplexed detection of different
transcripts have revealed spatial patterns of gene expression and have helped shed light on the
molecular basis of development and disease. Other technologies that have enabled the quantitative
analysis of many RNA sequences per sample include microarrays (see Shi, et al., Nature
Biotechnology, 24(9):1151-61 (2006); and Slonim and Yanai, Plos Computational Biology,
5(10):¢1000543 (2009)); serial analysis of gene expression (SAGE) (see Velculescu, et al, Science,
270(5235):484-87 (1995)), high-throughput implementations of qPCR (see Spurgeon, et al., Plos ONE,
3(2):e1662 (2008)) and in situ PCR (see Nuovo, Genome Res., 4:151-67 (1995)). As useful as these
methods are, however, they do not enable simultaneous measurement of the expression of many genes or
the presence and/or activity of multiple proteins at many spatial locations in a sample. Laser capture
microdissection has permitted the analysis of many genes at a small number of locations, but it is very

expensive, laborious, and does not scale well. Certain PCR assays in a 2D format preserve spatial
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information (see Armani, et al., Lab on a Chip, 9(24): 3526-34 (2009)), but these methods have low spatial
resolution because they rely on physical transference of tissue into wells, which also prevents random
access to tissue samples and high levels of multiplexing.

[0005] At present, no practical method exists to analyze at high resolution the spatial expression
patterns of large numbers of genes, proteins, or other biologically active molecules simultaneously.
There is thus a need for reproducible, high-resolution spatial maps of biological molecules in tissues.

The present invention addresses this need.

SUMMARY OF THE INVENTION

[0006] This Summary is provided to introduce a selection of concepts in a simplified form that
are further described below in the Detailed Description. This Summary is not intended to identify key
or essential features of the claimed subject matter, nor is it intended to be used to limit the scope of the
claimed subject matter. Other features, details, utilities, and advantages of the claimed subject matter
will be apparent from the following written Detailed Description including those aspects illustrated in
the accompanying drawings and defined in the appended claims.

[0007] The invention encompasses assay systems that provide high-resolution spatial maps of
biological activity in tissues. The assay system comprises an assay capable of high levels of
multiplexing where encoded probes are provided to a biological sample in defined spatial patterns;
instrumentation capable of controlled delivery of reagents according to the spatial patterns; and a
decoding scheme providing a readout that is digital in nature. In short, the present invention provides
the ability to look at many biological targets in many locations, providing the resolution of in situ
hybridization with the highly- parallel data analysis of sequencing.

[0008] Thus, in some embodiments, the invention provides an assay system to determine spatial
patterns of abundance or activity or both of multiple biological targets at multiple sites in a sample,
where the assay system performs the following steps: providing a sample affixed to a support;
delivering encoded probes for the multiple biological targets to the multiple sites in the sample in a
known spatial pattern, where each encoded probe comprises a probe region that may interact with the
biological targets and a coding tag that identifies a location of the site to which the encoded probe was
delivered; allowing the encoded probes to interact with the biological targets; separating encoded
probes that interact with the biological targets from encoded probes that do not interact with the
biological targets; determining all or a portion of a sequence of the encoded probes, and associating
the abundance or activity or both of the multiple biological targets to the locations of the sites in the
sample.

[0009] In particular aspects of the invention the biological targets comprise nucleic acids and the
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encoded probes are oligonucleotides, and in some aspects, there are two encoded probes for each of
the multiple nucleic acid targets. In some aspects, the multiple biological targets comprise proteins,
the probe regions of the encoding probes are proteins and the coding tags comprise oligonucleotides.
In some aspects the multiple biological targets comprise enzymes. In some aspects the probe regions
of the encoded probes comprise antibodies, aptamers or small molecules.

[0010] Some aspects of the assay system further comprise an amplification step between the
separating step and the determining step. In some aspects, the determining step is performed by
nucleic acid sequencing, and in preferred aspects, the sequencing is high- throughput digital nucleic
acid sequencing.

[0011] In some aspects of the invention, the product of the multiple biological targets

being assayed and the multiple sites in the sample is greater than 20, in some aspects product of the
multiple biological targets being assayed and the multiple sites in the sample is greater than 50, in
some aspects the product of the multiple biological targets being assayed and the multiple sites in the
sample is greater than 75, 100, 150, 500, 750, 1,000, 5,000, 10,000, 25,000, 50,000, 100,000,
500,000, or 1,000,000 or more. In other aspects, the sequence of at least fifty thousand encoding
probes are determined in parallel, in other aspects the sequence of at least one hundred thousand
encoding probes are determined in parallel, in some aspects the sequence of at least five hundred
thousand encoding probes are determined in parallel, and in some aspects the sequence of at least one
million, ten million, one hundred million, one billion, ten billion, one hundred billion or more
encoding probes are determined in parallel.

[0012] In some aspects, the known spatial pattern is determined by histological features of the
sample. Also in some aspects, software programmed hardware performs at least two steps of the
delivering step, the separation step, the determining step and the associating step.

[0013] In some aspects, the probe regions of the encoded probes are proteins and the separating step
is accomplished by encoded probes that interact with the biological targets being captured by an
affinity capture agent. In some aspects the probe regions of the encoding probes are nucleic acids and
the separating step is accomplished by a washing of the sample.

[0014] In other embodiments there is provided an assay system to determine spatial patterns of
abundance or activity or both of multiple nucleic acid targets at multiple sites in a sample, where the
assay system performs the following steps: providing a sample affixed to a support; delivering
oligonucleotide probes for multiple nucleic acid targets to the multiple sites in the sample in a known
spatial pattern; allowing the oligonucleotide probes to hybridize with the nucleic acid targets; washing
unhybridized encoded oligonucleotide probes from the sample; delivering one or more encoding

agents to locations of the multiple sites in the sample according to a known spatial pattern, where the
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combination of encoding agents delivered to each site is different; coupling the encoding agents and
the oligonucleotide probes to form encoded probes; determining all or a portion of a sequence of the
encoded probes using high-throughput sequencing, and associating the abundance or activity or both
of multiple biological targets to the locations of multiple sites in the sample.

[0015] Other embodiments of the invention provide an assay system to determine spatial patterns of
abundance or activity or both of multiple protein targets at multiple sites in a sample, where the assay
system performs the following steps: providing a sample affixed to a support; delivering encoded
probes for the multiple protein targets to the multiple sites in the sample in a known spatial pattern,
where each encoded probe comprises a protein probe region that may interact with the protein targets
and a coding tag that identifies a location of the site to which the encoded probe was delivered and the
protein probe region of the encoding probe of which the coding tag is part; allowing the encoded
probes to interact with the protein targets; separating encoded probes that interact with the protein
targets from encoded probes that do not interact with the protein targets; determining all or a portion
of a sequence of the encoded probes by high throughput sequencing, and associating the abundance or
activity or both of the multiple protein targets to the locations of the multiple sites in the sample.
[0016] Other embodiments provide an assay system to determine spatial patterns of abundance or activity
or both of multiple biological targets at multiple sites in a sample, where the assay system performs the
following steps: providing a sample affixed to a support; delivering encoded probes for the multiple
biological targets to the multiple sites in the sample in a known spatial pattern, where each encoded probe
comprises a probe region that may interact with the biological targets and a coding tag that identifies a
location of the site to which the encoded probe was delivered and identifies the biological target; allowing
the encoded probes to interact with the biological targets; determining all or a portion of a sequence of the
encoded probes, and associating the abundance or activity or both of the multiple biological targets to the
locations of the sites in the sample.

[0017] The assay system of the invention can utilize various detection mechanisms, based on the
molecules to be detected and the reagents needed for such detection system. Exemplary methods that

can be used with the assay systems of the invention are described in more detail below.

DESCRIPTION OF THE FIGURES

[0018] Figure 1 provides a simplified overview of the assay system of the present invention.
[0019] Figure 2 provides a simplified overview of one embodiment of the assay system of the
present invention for detecting nucleic acids.

[0020] Figure 3 is a representational depiction of one embodiment of the assay overviewed in

Figure 2.
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[0021] Figure 4 illustrates a general mechanism for one embodiment of a combinatorial encoding
scheme of the assay systems of the invention. Figure 4A shows two target-specific/encoding
oligonucleotide constructs specifically bound to a target nucleic acid of interest in a sample. Figure
4B shows a scheme for delivering twenty different coding tags, al through al0 and b1 through b10, to
a sample to form a 10x10 coding tag grid. Figure 4C shows a tissue section sample to which the
coding tags are delivered, forming the coding tag grid in the sample.

[0022]  Figure 5 provides a simplified, specific example of the embodiment of a combinatorial

encoding scheme shown in Figure 4.

DEFINITIONS

[0023] The terms used herein are intended to have the plain and ordinary meaning as understood by
those of ordinary skill in the art. The following definitions are intended to aid the reader in
understanding the present invention, but are not intended to vary or otherwise limit the meaning of
such terms unless specifically indicated.

[0024] The term "antibody" as used herein is intended to refer to an entire immunoglobulin or
antibody or any functional fragment of an immunoglobulin molecule which is capable of specific
binding to an antigen (antibodies and antigens are "binding partners” as defined herein). " Antibody"
as used herein is meant to include the entire antibody as well as any antibody fragments capable of
binding the antigen or antigenic fragment of interest. Examples of such peptides include complete
antibody molecules, antibody fragments, such as Fab, F(ab")2, CDRS, VL, VH, and any other portion
of an antibody which is capable of specifically binding to an antigen. Antibodies for assays of the
invention are immunoreactive or immunospecific for, and therefore specifically and selectively bind
to, proteins either detected (i.e., biological targets) or used for detection (i.e., probes) in the assays of
the invention.

[0025] The term "binding agent" as used herein refers to any agent that specifically binds to a
biological molecule of interest

[0026] "Complementary" or "substantially complementary" refers to the hybridization or base
pairing or the formation of a duplex between nucleotides or nucleic acids, such as, for instance,
between the two strands of a double-stranded DN A molecule or between an oligonucleotide primer
and a primer binding site on a single-stranded nucleic acid. Complementary nucleotides are, generally,
A and T (or A and U), or C and G. Two single-stranded RN A or DN A molecules are said to be
substantially complementary when the nucleotides of one strand, optimally aligned and compared and
with appropriate nucleotide insertions or deletions, pair with at least about 80% of the other strand,
usually at least about 90% to about 95%, and even about 98% to about 100%).
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[0027] "Hybridization" refers to the process in which two single-stranded polynucleotides bind non-
covalently to form a stable double-stranded polynucleotide, The resulting (usually) double-stranded
polynucleotide is a "hybrid" or "duplex," "Hybridization conditions" will typically include salt
concentrations of approximately less than 1M, often less than about 500 mM and may be less than about
200 mM. A "hybridization buffer" is a buffered salt solution such as 5% SSPE, or other such buffers
known in the art. Hybridization temperatures can be as low as 5°C, but are typically greater than 22°C, and
more typically greater than about 30°C, and typically in excess of 37°C. Hybridizations are often
performed under stringent conditions, i.e., conditions under which a primer will hybridize to its target
subsequence but will not hybridize to the other, non-complementary sequences. Stringent conditions are
sequence-dependent and are different in different circumstances. For example, longer fragments may
require higher hybridization temperatures for specific hybridization than short fragments. As other factors
may affect the stringency of hybridization, including base composition and length of the complementary
strands, presence of organic solvents, and the extent of base mismatching, the combination of parameters is
more important than the absolute measure of any one parameter alone. Generally stringent conditions are
selected to be about 5°C lower than the T, for the specific sequence at a defined ionic strength and pH.
Exemplary stringent conditions include a salt concentration of at least 0.01 M to no more than 1M sodium
ion concentration (or other salt) at a pH of about 7.0 to about 8.3 and atemperature of at least 25°C.
For example, conditions of 5xSSPE (750 mM NaCl, 50 mM sodium phosphate, 5 mM EDTA at pH 7.4)
and a temperature of approximately 30°C are suitable for allele-specific hybridizations, though a suitable
temperature depends on the length and/or GC content of the region hybridized.

[0028] "Ligation" means to form a covalent bond or linkage between the termini of two or more
nucleic acids, e.g., oligonucleotides and/or polynucleotides, in a template-driven reaction. The nature
of the bond or linkage may vary widely and the ligation may be carried out enzymatically or
chemically. As used herein, ligations are usually carried out enzymatically to form a phosphodiester
linkage between a 5' carbon terminal nucleotide of one oligonucleotide with a 3' carbon of another
nucleotide.

[0029] "Nucleic acid", "oligonucleotide", "oligo" or grammatical equivalents used herein refers
generally to at least two nucleotides covalently linked together. A nucleic acid generally will contain
phosphodiester bonds, although in some cases nucleic acid analogs may be included that have
alternative backbones such as phosphoramidite, phosphorodithioate, or methylphophoroamidite
linkages; or peptide nucleic acid backbones and linkages. Other analog nucleic acids include those
with bicyclic structures including locked nucleic acids, positive backbones, non-ionic backbones and
non-ribose backbones. Modifications of the ribose-phosphate backbone may be done to increase the

stability of the molecules; for example, PNA:DNA hybrids can exhibit higher stability in some
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environments.

[0030] "Primer" means an oligonucleotide, either natural or synthetic, that is capable, upon
forming a duplex with a polynucleotide template, of acting as a point of initiation of nucleic acid
synthesis and being extended from its 3' end along the template so that an extended duplex is formed.
The sequence of nucleotides added during the extension process is determined by the sequence of the
template polynucleotide. Primers usually are extended by a DNA polymerase.

[0031] The term "SNP" or "single nucleotide polymorphism" refers to a genetic variation between
individuals; e.g., a single nitrogenous base position in the DNA of organisms that is variable. SNPs
are found across the genome; much of the genetic variation between individuals is due to variation at
SNP loci, and often this genetic variation results in phenotypic variation between individuals. SNPs
for use in the present invention and their respective alleles may be derived from any number of
sources, such as public databases (U.C. Santa Cruz Human Genome Browser Gateway
(http://genome.ucsc.edu/cgi-bin/hgGateway ) or the NCBI dbSNP website
(http://www.ncbi.nlm.nih.gov/SNP/), or may be experimentally determined as described in U.S. Pat
No. 6,969,589; and US Pub. No. 2006/0188875 entitled "Human Genomic Polymorphisms." Although
the use of SNPs is described in some of the embodiments presented herein, it will be understood that
other biallelic or multi-allelic genetic markers may also be used. A biallelic genetic marker is one that
has two polymorphic forms, or alleles. As mentioned above, for a biallelic genetic marker that is
associated with a trait, the allele that is more abundant in the genetic composition of a case group as
compared to a control group is termed the "associated allele," and the other allele may be referred to
as the "unassociated allele." Thus, for each biallelic polymorphism that is associated with a given trait
(e.g., a disease or drug response), there is a corresponding associated allele. Other biallelic
polymorphisms that may be used with the methods presented herein include, but are not limited to
multinucleotide changes, insertions, deletions, and translocations. It will be further appreciated that
references to DNA herein may include genomic DNA, mitochondrial DNA, episomal DNA, and/or
derivatives of DNA such as amplicons, RNA transcripts, cDNA, DNA analogs, etc. The polymorphic
loci that are screened in an association study may be in a diploid or a haploid state and, ideally, would
be from sites across the genome.

[0032] The term "selectively binds", "selective binding" and the like as used herein, when
referring to a binding partner (e.g.. protein, nucleic acid, antibody or other affinity capture agent, etc.),
refers to a binding reaction of two or more binding partners with high affinity and/or complementarity
to ensure selective hybridization under designated assay conditions. Typically, specific binding will
be at least three times the standard deviation of the background signal. Thus, under designated

conditions the binding partner binds to its particular "target" molecule and does not bind in a
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significant amount to other molecules present in the sample.

[0033] "Sequencing”, "sequence determination” and the like means determination of information
relating to the nucleotide base sequence of a nucleic acid. Such information may include the
identification or determination of partial as well as full sequence information of the nucleic acid.
Sequence information may be determined "with varying degrees of statistical reliability or confidence.
In one aspect, the term includes the determination of the identity and ordering of a plurality of
contiguous nucleotides in a nucleic acid, "High throughput digital sequencing" or "next generation
sequencing” means sequence determination using methods that determine many (typically thousands
to billions) of nucleic acid sequences in an intrinsically parallel manner, 7.e. where DNA templates are
prepared for sequencing not one at a time, but in a bulk process, and where many sequences are read
out preferably in parallel, or alternatively using an ultra-high throughput serial process that itself may
be parallelized. Such methods include but are not limited to pyrosequencing (for example, as
commercialized by 454 Life Sciences, Inc., Branford, CT); sequencing by ligation (for example, as
commercialized in the SOLiD™ technology, Life Technology, Inc., Carlsbad, CA); sequencing by
synthesis using modified nucleotides (such as commercialized in TruSeq™ and HiSeq™ technology
by Illumina, Inc., San Diego, CA, HeliScope™ by Helicos Biosciences Corporation, Cambridge, MA,
and PacBio RS by Pacific Biosciences of California, Inc., Menlo Park, CA), sequencing by ion
detection technologies (Ion Torrent, Inc., South San Francisco, CA); sequencing of DNA nanoballs
(Complete Genomics, Inc., Mountain View, CA); nanopore-based sequencing technologies (for
example, as developed by Oxford Nanopore Technologies, LTD, Oxford, UK), and like highly
parallelized sequencing methods.

[0034] The term "Ty" is used in reference to the "melting temperature." The melting temperature is the
temperature at which a population of double-stranded nucleic acid molecules becomes half dissociated into
single strands. Several equations for calculating the T of nucleic acids are well known in the art. As
indicated by standard references, a simple estimate of the T, value may be calculated by the
equation, T,=81.5+0.41 (% G+C), when a nucleic acid is in aqueous solution at 1M NaCl (see e.g.,
Anderson and Young, Quantitative Filter Hybridization, in Nucleic Acid Hybridization (1985)). Other
references (e.g., Allawi and Santal.ucia, Jr., Biochemistry, 36:10581-94 (1997)) include alternative
methods of computation which take structural and environmental, as well as sequence characteristics into

account for the calculation of Tp,

DETAILED DESCRIPTION OF THE INVENTION

[0035] The practice of the techniques described herein may employ, unless otherwise indicated,

conventional techniques and descriptions of organic chemistry, polymer technology, molecular
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biology (including recombinant techniques), cell biology, biochemistry, and sequencing technology,
which are within the skill of those who practice in the art. Such conventional techniques include
polymer array synthesis, hybridization and ligation of polynucleotides, and detection of hybridization
using a label. Specific illustrations of suitable techniques can be had by reference to the examples
herein. However, other equivalent conventional procedures can, of course, also be used. Such
conventional techniques and descriptions can be found in standard laboratory manuals such as
Green, et al., Eds., Genome Analysis: A Laboratory Manual Series (Vols. I-IV) (1999);, Weiner,
Gabriel, Stephens, Eds., Genetic Variation: A Laboratory Manual (2007); Dieffenbach, Dveksler,
Eds., PCR Primer: A Laboratory Manual (2003); Bowtell and Sambrook, DNA Microarrays: A
Molecular Cloning Manual (2003); Mount, Bioinformatics: Sequence and Genome Analysis (2004);
Sambrook and Russell, Condensed Protocols from Molecular Cloning: A Laboratory Manual (2006);
and Sambrook and Russell, Molecular Cloning: A Laboratory Manual (2002) (all from Cold Spring
Harbor Laboratory Press); Stryer, Biochemistry (4th Ed.) (1995) W.H, Freeman, New York N.Y ;
Gait, "Oligonucleotide Synthesis: A Practical Approach" (2002) IRL Press, London; Nelson and Cox,
Lehninger, Principles of Biochemistry (2000) 39 Ed., W. H. Freeman Pub., New York, N.Y.; and
Berg, et al., Biochemistry (2002) 5™ Ed., W. H. Freeman Pub., New York, N.Y ., all of which are
herein incorporated in their entirety by reference for all purposes.

[0036] Note that as used herein and in the appended claims, the singular forms "a," "an," and "the"
include plural referents unless the context clearly dictates otherwise. Thus, for example, reference to
"anucleic acid" refers to one or more nucleic acids, and reference to "the assay"” includes reference to
equivalent steps and methods known to those skilled in the art, and so forth.

[0037] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention belongs.
All publications mentioned herein are incorporated by reference for the purpose of describing and
disclosing devices, formulations and methodologies that may be used in connection with the presently
described invention.

[0038] Where a range of values is provided, it is understood that each intervening value, between the
upper and lower limit of that range and any other stated or intervening value in that stated range is
encompassed within the invention. The upper and lower limits of these smaller ranges may
independently be included in the smaller ranges, and are also encompassed within the invention,
subject to any specifically excluded limit in the stated range. Where the stated range includes one or
both of the limits, ranges excluding either both of those included limits are also included in the

invention,

Curio EX1057-p. 23
Curio v Prognosys



Attorney Docket No.: 47706-0004005

[0039] In the following description, numerous specific details are set forth to provide a more
thorough understanding of the present invention. However, it will be apparent to one of skill in the art
that the present invention may be practiced without one or more of these specific details. In other
instances, well-known features and procedures well known to those skilled in the art have not been

described in order to avoid obscuring the invention.

The Invention in General

[0040] The assay systems of the invention provide spatially-encoded, multiplexed assays comprising
1) an assay capable of high levels of multiplexing with an efficient spatial encoding scheme; 2)
instrumentation capable of delivering reagents according to a spatial pattern; and 3) decoding
determined by a readout that is digital in nature. The assay systems of the invention detect the
presence or absence and relative amount of a biological target or biological activity indicative of a
biological target, as well as the location of the biological target or activity in a biological sample, e.g.,
a tissue section or other biological structure disposed upon a support such as a microscope slide or
culture dish.

[0041] The assay system further provides instrumentation with an ability to deliver reagents in a
spatially-defined pattern. This instrumentation, together "with software, reagents and protocols,
provides a key component of the highly innovative assay system of the invention, allowing for
measurement of numerous biological targets or activities in a meaningful spatial environment,
including gene expression and peptide localization, An encoding scheme used in these assay systems
allows one to determine the location of biological targets or activity (or lack thereof) in the biological
samples after the products of the multiplexed assay are removed from the biological sample and
pooled for analysis. Decoding of the encoding scheme can be performed by, e.g., next-generation
sequencing, which easily provides millions to trillions of data points at low cost. The assay results
such as the amount or activity of biological targets can then be mapped back to specific location in
the biological sample. The assay systems open a new analytical window into the complex spatial
patterns of cellular function and regulation in biological samples.

[0042] A simplified overview of the assay system 100 of the present invention is provided at
Figure 1, At step 110, a biological sample affixed to a support is provided. The biological sample
contains biological targets of interest. Biological targets can include any molecule of interest, such as
nucleic acids (including, e.g, RNA transcripts, genomic DNA sequences, cDNAs, amplicons, or other
nucleic acid sequences) and proteins, enzymes and the like. At step 120, encoded probes are delivered

to the biological sample according to a known spatial pattern. Encoded probes comprise probes, which
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can interact "with biological targets of interest, and coding tags, which identify the positions in the
sample of the biological targets being assayed, and thus can be used to link assay results back to
locations in the sample. Coding tags in most embodiments are oligonucleotides. However, coding tags
may also be mass tags, fluorescent labels, or other moieties.

[0043] In some embodiments, the probe and coding tag portions of the encoded probe are pre-
coupled before being delivered to the biological sample, For example, in the case where the encoded
probes are oligonucleotides, both the probe and coding tag sequence can be synthesized as a single
oligonucleotide. Alternatively, the probe and coding tag portions of the encoding probes can be
synthesized or obtained separately and combined before delivery to the biological sample (e.g., two
separate oligonucleotides can be synthesized and coupled by, e.g., ligation; or an antibody and an
oligonucleotide can be prepared separately and conjugated before delivery to the biological sample).
Also, as is described in Figures 2-5, the probes and the coding tags (in encoding oligonucleotides) are
synthesized separately, and are delivered to the biological sample at different steps (e.g., probes first
and coding tags thereafter, or vice versa) in the assay.

[0044] At step 130, the encoded probes are allowed to react or interact with the biological targets,
i.e., conditions are provided to allow e.g., oligonucleotides to hybridize to nucleic acid targets,
enzymes to catalyze reactions with protein targets, antibodies to bind epitopes, etc. In the case where
the biological targets are nucleic acids, the encoded probes are typically oligonucleotides and
hybridize to the target nucleic acids. In the case that the biological targets are proteins, the encoded
probes typically are aptamers, small molecules, or oligonucleotide-conjugated proteins that interact
with target proteins by binding to them or by reacting with them (that is, one of the proteins is a
substrate for the other). Encoding oligonucleotides may be coupled to the probes (proteins) by
conjugation, chemical or photo-crosslinking via suitable groups and the like.

[0045] Once encoded probes interact with the biological targets, the encoded probes that interacted
with the biological targets must be separated from the encoded probes that did not interact with the
biological targets at step 140. In the case where the biological targets are nucleic acids and the
encoded probes are oligonucleotides, the separation can be accomplished by, e.g., washing the
unhybridized encoded probes from the sample. Similarly, for other assays that are based on affinity
binding, including those using aptamer, small molecule, and protein probes, washing steps can be
used to remove low affinity binders. In the case where the probe is transformed via interaction with
the target, e.g., in the case of a peptide, e.g., via cleavage by a protease or phosphorylation by a
kinase, it is convenient to collect, all encoded probes--both encoded probes that interacted with the
biological targets and were transformed and encoded probes that were not transformed. After

collection or pooling, an antibody or other affinity capture agent can be used to capture probes that
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were transformed by addition of a moiety (e.g., a phosphate group). In cases where probes have been
transformed via cleavage, the transformed probes can be separated, e.g., by capturing the non-
transformed probes via a tag that is removed from the transformed probes during the transformation
(e.g., by cleavage), or by adding a new tag at the site of cleavage.

[0046] Once the reacted (transformed) or interacted encoded probes are separated from the
unreacted or un-interacted encoded probes, the sequence of the reacted and/or interacted encoded
probes is determined at step 150 by, preferably, sequencing. The sequence of the encoded probes
allows the mapping of the assay results at step 160 back to locations in the biological sample.

[0047] Figure 2 provides a simplified overview of an assay system 200 of the present invention
embodying an efficient implementation of a combinatorial coding scheme for the encoding of spatial
information. For purposes of this overview, the probes are oligonucleotides, but as explained
elsewhere, other types of probes can also be used. In step 210, a biological sample affixed to a
support, e.g., a tissue sample or other biological structure, 1s provided. In step 220, one or more
oligonucleotide probes are delivered to the biological sample, where the oligonucleotide
probes are capable of hybridizing with biological targets in the biological sample. In step
230, the oligonucleotide probes are allowed to interact with (hybridize to) the nucleic acid
targets; that is, appropriate conditions are provided where oligonucleotide probes can
hybridize to the target nucleic acids.

[0048] In step 240, the oligonucleotide probes that did not hybridize to target nucleic acids are
removed, and thereby separated from oligonucleotide probes that did hybridize to target nucleic
acids. In this embodiment, separation can be accomplished by, e.g., washing the sample to
remove unhybridized oligonucleotide probes. Next, in step 250, encoding oligonucleotides (the
encoding agents) are delivered to the biological sample according to a chosen spatial pattern,
where the encoding oligonucleotides comprise coding tags that are used to encode the location of
biological targets in the biological sample. Note that in contrast to the assay system of Figure 1,
here the probes and encoding agents (encoding oligonucleotides) are delivered in separate steps.
In step 260, the encoding oligonucleotides are coupled to the oligonucleotide probes to create
encoded probes. In this case where the probes are oligonucleotides, the encoding oligonucleotides
may be coupled to the oligonucleotides probes by, e.g., ligation. Alternatively, the information in
the encoding oligonucleotides can be transferred by using a DNA polymerase to extend a probe
oligonucleotide that acts as a primer, and thereby copy and incorporate the sequence of the
encoding oligonucleotides.

[0049] In step 270, the sequence of the coding tags in the encoded probes as well as the
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sequence or a portion of the sequence of the probe itself is determined, and in step 280, the target
nucleic acids are mapped back to the biological sample. In some embodiments, the abundance of
sequences reveals the relative quantity of biological targets at the location. Although this
embodiment shows the individual steps in a particular order, so as to better explain the invention,
the precise order of the steps can be varied. For example, steps 220 and 250 can be combined, so
that a mixture of the probes and encoding oligonucleotides is delivered according to a chosen
spatial pattern. Coupling step 260 can then be carried out immediately after the combined steps
220 and 250, or concomitantly with them. In this case, step 240 would then occur after step 260.
It can therefore be appreciated that the two key results of this series of steps, i.e., the location-
specific encoding of probe molecules and the separation of probe molecules based on their ability
to interact with corresponding target molecules, can be accomplished with some flexibility in the
implementation of the particular steps. Similarly, there is considerable flexibility in the design of
the coding scheme. As described infra, the assays of the invention are particularly amenable to
combinatorial methods.

[0050] Thus, the present invention provides an ability to look at many different biological
targets in many locations, providing the resolution of in situ hybridization with the highly-parallel
data analysis of sequencing. In some embodiments, the sum of the multiple biological targets
being assayed and the multiple sites in the biological sample is greater than 20, in other
embodiments, the sum of the multiple biological targets being assayed and the multiple sites in
the biological sample is greater than 50, in other embodiments, the sum of the multiple biological
targets being assayed and the multiple sites in the biological sample is greater than 100, greater
than 500, 1,000, 10,000, 25,000, 100,000, 500,000, 1,000,000. It will be appreciated that, due to
the spatial encoding dimension of the invention, even much larger numbers can be contemplated.
For example, assaying 1 0,000 targets per location x 10,000 locations would generate 10"
different assays, and even larger numbers than these can easily be contemplated, particularly if
spatial locations with resolution on the order of that of single cells are utilized. Further, in
embodiments where high-throughput digital sequencing is employed, the sequences of at least
1,000 encoding probes are typically determined in parallel. More typically, using a digital
readout, it is desirable to obtain multiple sequence reads for each assay (defined by a probe and a
spatial location code). It is desirable to obtain an average of at least 3 copies per assay, and more
typically at least 10 or at least 30 copies per assay, depending on the design of the experiment and
requirements of the assay. For a quantitative readout with suitable dynamic range, it may be
desirable to obtain at least 1,000 reads per assay. Therefore, if 1,000,000 assays are carried out,
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the number of sequence reads may be 1 billion or more. With high-throughput digital sequencing,
and allowing for redundancy, the sequence of at least 10,000 encoding probes are determined in
parallel, or the sequence of at least 100,000, 500,000, 1,000,000, 10,000,000, 100,000,000,

1,000,000,000 or more encoding probes are determined in parallel.

Assays

[0051] The assay portion of the assay systems of the present invention comprise the following
general steps: delivering probes and encoding agents where the encoding agents (in some
embodiments pre-coupled to the probes) are delivered to the sample according to a known spatial
pattern, allowing the probes to interact or react with biological targets in the sample, and, if the probes
and encoding agents have not been pre- coupled, coupling the encoding agents to probes.

[0052] The samples of the present invention include virtually any biological sample or samples that
can be affixed to a support or provided essentially in a two-dimensional manner, where the ability to
tie an assayed biological target or activity back to the location within the biological sample is
important. Exemplary biological samples include tissue sections (e.g., including whole animal
sectioning and tissue biopsies), cell populations on slides or culture dishes, and the like. The assay
systems of the invention are particularly advantageous in that they are compatible with numerous
biological sample types, including fresh samples, such as primary tissue sections, and preserved
samples including but not limited to frozen samples and paraformalin-fixed, paraffin-embedded
(FFPE) samples. An important aspect of the assay systems of the invention is that the biological
samples are immobilized on a substrate surface having discrete, independently measurable areas.
[0053] The biological targets to be detected can be any biological molecules including but not
limited to proteins, nucleic acids, lipids, carbohydrates, ions, or multicomponent complexes
containing any of the above. Examples of subcellular targets include organelles, ¢.g., mitochondria,
Golgi apparatus, endoplasmic reticulum, chloroplasts, endocytic vesicles, exocytic vesicles, vacuoles,
lysosomes, etc.

[0054] In some particular embodiments, the assay system is used to analyze nucleic acids, e.g., by
genotyping, quantitation of DNA copy number or RNA transcripts, localization of particular
transcripts within samples, and the like. Figure 3 illustrates an overall scheme for an exemplary assay
for, e.g., detecting single nucleotide polymorphisms (SNPs) that can be used with the assay system of
the invention. In Figure 3, two oligonucleotide probes are provided. Each oligonucleotide probe
comprises a target-specific region (located on either side of the SNP to be analyzed) seen at 305 and

307, and ligation regions, seen at 301 and 303, The oligonucleotide probes are allowed to hybridize to
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a target nucleic acid (not shown) in the biological sample. At step 302, one of the oligonucleotide
probes is extended to incorporate the SNP sequence and ligated to the other probe to form an extended
probe comprising target nucleic acid region 309 and ligation regions 301 and 303.

[0055] Two encoding agents, both comprising a coding tag (seen at 315 and 317), aligation region
(seen at 311 and 313), and a primer region (seen at 319 and 321) are combined with and ligated to the
extended probe at step 304 to form an encoded target- specific oligonucleotide. Again, in contrast with
Figure 1, the probes and encoding agents are delivered at separate steps. Doing so allows use of the
combinatorial embodiments described infra. In preferred embodiments, the encoding oligonucleotides
within a pair of encoding oligonucleotides ligate specifically to one side of the target sequence or the other
(i.e., 5" or 3' of the target sequence) in step 306. Also, typically, the ligation and primer regions of the
encoding oligonucleotides and probes are universal; that is, the set of ligation and primer regions used in
constructing the probes and encoding oligonucleotides are constant, and only the target-specific regions of
the probes and the coding tags of the encoding oligonucleotides differ. However, again in alternative
embodiments, the ligation and primer regions are not universal and differ between probes and encoding
agents.

[0056] Following ligation, the encoded probes are eluted, pooled, and, optionally, sequencing
adapters are added to the encoded probes via PCR. In alternative embodiments, sequencing primers
may be ligated to the encoding oligonucleotides, or sequencing primer sequences can be included as
part of the encoding oligonucleotide. As seen in Figure 3, each sequencing adapter comprises primer
region 319 or 321, compatible with the primer regions 319 and 321 on the encoded probes. The final
construct comprising first adapter 327, first primer region 319, first coding tag 315, ligation regions
311 and 301, target region 309, ligation regions 313 and 303, second coding tag 317, second primer
region 325 and second adapter 329 is now ready for input into a digital high-throughput sequencing
process.

[0057] A combination of extension and ligation reactions are exemplified in Figure 3, but it should
be appreciated that a variety of reactions may be used to couple the encoding oligonucleotides to the
target-specific oligonucleotides, including ligation only (e.g., for oligonucleotides that hybridize to
contiguous portions of the target nucleic acid sequence). Alternatively, an assay utilizing an additional
oligonucleotide, such as in the GOLDENGATE® assay (see Fan, et al., Cold Spring Symp. Quant.
Biol., 68:69-78 (2003); (Ilumina, Inc., San Diego, CA)), may be employed.

[0058] In other embodiments, the assay system of the invention also can be used to analyze
peptides or proteins, the presence of antibodies, enzymatic and other protein activities,
posttranslational modifications, active and non-active forms of peptides, as well as peptide isoforms in

a biological sample. Accordingly, the probes may comprise an active region of an enzyme, a binding
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domain of an immunoglobulin, defined domains of proteins, whole proteins, synthetic peptides,
peptides with introduced mutations, aptamers and the like.

[0059] In certain aspects, the probes are substrates for enzymes or proenzymes, e.g., kinases,
phosphatases, zymogens, proteases, or fragments thereof. In certain aspects, the probes are
phosphorylation substrates used to detect proteins involved in one or more signal transduction
pathways, e.g., a kinase or a phosphatase. In another specific aspect of the invention, the probes are
specific protease substrates that associate only with individual proteases or classes of proteases. In
other aspects, the probes are different processed forms, isoforms and/or domains of an enzyme.
Protein-based probes are typically conjugated or otherwise linked to oligonucleotide encoding agents.
The oligonucleotide encoding agents in this case would also include a nucleotide sequence component
that allows for identification of the protein probe.

[0060] In certain aspects, the present invention provides assays for evaluating differences in the
amount and/or activity of biological targets between different locations in a sample and/or between
samples. The method includes determining a plurality of encoded results from the biological sample
and evaluating the differences in quantity of the biological targets at each location in the biological

sample.

Combinatorial Embodiments

[0061] To maximize the efficiency of encoding, a combinatorial approach using pairs of coding tags
in the encoding oligonucleotides can be used. By de-coupling the target-specific information and the
coding tags, the number of oligonucleotides required is dramatically reduced, with a concomitant
decrease in cost.

[0062] Figure 4 illustrates a general mechanism for one embodiment of a combinatorial encoding
scheme of the assay systems of the invention, where nucleic acids in a representative tissue section
(shown at 416) are assayed. Figure 4 at A shows two target-specific/encoding oligonucleotide
constructs 420 and 422 (e.g., formed between steps 302 and 304 of Figure 3) specifically bound to a
target nucleic acid 402 of interest, The first encoded probe 420 comprises coding tag 408, associated
with, e.g., a universal priming site for amplification of the assay products or an adapter to enable
identification of the coding identifiers using sequencing technologies 404. The second encoded probe
422 comprises coding tag 406, associated with, e.g., a universal priming site for amplification of the
assay products or an adapter to enable identification of the coding identifiers using sequencing
technologies 410.

[0063] Figure 4 at B shows the spatial pattern that may be used for twenty different coding tags, al
through al0 (coding tag 406 on encoded probe 420) and bl through b10 (coding tag 408 encoded
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probe 422). Coding tag al., for example, is deposited on the biological sample in ten discrete areas or
spots (shown as the first horizontal line of spots in 412). Coding tag a2 is deposited on the biological
sample in ten spots on the second horizontal line in 412. Coding tag a3 is deposited on the biological
sample in ten spots on the third horizontal line in 412, and so on. Whereas the "a" tags are deposited
in ten horizontal rows, the "b" tags are deposited in ten vertical rows as shown in 414. For example,
coding tag bl is deposited on the biological sample in ten discrete spots in the first vertical row of
414, coding tag b2 is deposited on the biological sample in ten discrete spots in the second vertical
row of 414, and so on. Using such a configuration allows for twenty coding tags to uniquely define
100 different locations on the biological sample,

[0064] Figure 4 at C shows a representative tissue section 416 coincident with coding tag grid 418.
The arrows show how the "a" coding tags and the "b" coding tags are deposited on grid 418 that is
coincident with tissue section 416. If, once sequenced, coding tags al and b4, e.g., are associated with
a target nucleic acid sequence, then that target nucleic acid sequence (i.e., biological target) was
present in the tissue section at location al, b4.

[0065] Figure 5 provides a simplified, specific example of the encoding scheme of the assay
systems of the invention. Figure 5 shows encoding oligonucleotides 510, comprising al, a2, a3, a4
and bl, b3, b3 and b4. Target-specific oligonucleotides (TSOs) (probes) 1 and 2 are shown at 520. A
deposit or dispensing scheme is shown at 530. Like the grid exemplified in Figure 4, encoding
oligonucleotides al through a4 are deposited in spots in a pattern (here, in a vertical pattern), and
encoding oligonucleotides bl through b4 are deposited in spots in a pattern (here, a horizontal pattern).
The grid though shown as a square with spots is actually a deposition pattern on a biological sample
(not shown) such as tissue section 416 shown in Figure 4.

[0066] The target-specific oligonucleotides are delivered to the biological sample, where the target-
specific oligonucleotides hybridize to target nucleic acids in the biological sample if target nucleic
acids are present. Unhybridized target-specific oligonucleotides are then removed, e.g., by washing.
The encoding oligonucleotides are then delivered to the biological sample according to the spatial
pattern shown at 530. The encoding oligonucleotides are ligated (or, e.g., extended and ligated) to any
target-specific oligonucleotides that hybridized to the target nucleic acid in the biological sample, the
ligated constructs are then eluted from the biological sample, pooled, and sequencing adapters are
added through, e.g., PCR or ligation, if the sequences were not previously included in the encoding
oligonucleotides. The ligated constructs are sequenced by, e.g., high throughput or "next generation"
sequencing.

[0067] The pool of resulting sequences is shown at 540. A sequence readout was obtained for

target-specific oligonucleotide 1 only at adbl, a4b2, alb3, a2b3, a3b3, a4b3 and a4b4 (positions shown
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with horizontal lines). A sequence readout was obtained for target-specific oligonucleotide 2 only at
albl (position shown with vertical lines). A sequence readout was obtained for both target-specific
oligonucleotides 1 and 2 at positions a2bl, a3bl, alb2, a2b2, and a3b2 (positions shown with cross-
hatching). No sequence readout was obtained for either target-specific oligonucleotides at alb4, a2b4
or a3b4 (positions shown without shading). Thus, in the biological sample on which the assay took
place the first target nucleic acid was detected in a large portion of the left side and at the bottom of
the biological sample, the second target nucleic acid was detected only in the upper left portion of the
biological sample, and neither target nucleic acid was detected in the upper right portion of the
biological sample. The differential expression of the two target nucleic acids now can be mapped back
to the biological sample and to the biological structures or cell types in these locations in the
biological sample, as shown in 550,

[0068] In addition to location information, information relating to relative abundance of the encoded
tags can be obtained. For example, if it is found that there are ten times as many a4T1bl sequences
occurring in the data set as compared to a4T1b2 sequences, this would indicate that target nucleic acid
sequence 1 is ten times more abundant at the a4T1b1 location than at the a4T1b2 location.

[0069] In the case of nucleotide analysis as shown in Figure 3, by ligating the coding tags directly to
target-specific oligonucleotides, only 2n target-specific oligonucleotides are needed for n targets. For
example, using the combinatorial approach outlined in Figure 2, assaying 100 different targets at
10,000 spatial locations would require 2 x 100 target-specific oligonucleotides and 2 x 100 encoding
oligonucleotides. The total count of assay oligonucleotides would be only 400 (200 target-specific and
200 encoding), not counting universal primers. In contrast, if the coding oligonucleotides were not
decoupled from the target-specific oligonucleotides, (n x X positional codes) + (n x Y positional
codes) would be needed, or in the above example, 20,000 oligonucleotides, not counting universal
primer sequences. Moreover, though the embodiments shown in Figures 2- 5 depict a combinatorial
scheme using two encoding agents (coding tags), three, four or more encoding agents and coding tags
may be used, and attached to the probe or one another by varying means and in varying combinations
of steps.

[0070] Due to the spatial encoding aspect of the assay system of the invention, a large amount of
information can be generated with even a modest number of assays. For example, five or more
biological targets assayed at five or more positions in the sample generates 25 or more combinations.
Using digital sequencing as a readout, the optimum number of sequence reads per combination
depends on the sensitivity and dynamic range required, and can be adjusted, For example, if for each
combination on average 100 reads are sampled, the total for 25 combination is 25,000 reads. If 1,000

targets are assayed at 1,000 locations with an average sampling depth of 1,000, then 10’ reads are

18

Curio EX1057-p. 32
Curio v Prognosys



Attorney Docket No.: 47706-0004005

required. These numbers, although large, are within the capacity of intrinsically parallel digital
sequencing methods, which can generate datasets of billions or even trillions of reads in a reasonable
timeframe and at a very low cost per read. Therefore, by varying the numbers of positions
interrogated or biological targets assayed, or both, and using digital sequencing, large
amounts of information can be obtained. In specific aspects, multiple locations are

interrogated for two or more biological molecules.

Reagent Delivery Systems

[0071] The reagent delivery system of the invention includes instrumentation that allows the
delivery of reagents to discrete portions of the biological sample, maintaining the integrity of the
spatial patterns of the encoding scheme. Reagent delivery systems of the assay systems of the
invention comprise optional imaging means, reagent delivery hardware and control software.
Reagent delivery can be achieved in a number of different ways. It should be noted that reagent
delivery may be to many different biological samples at one time. A single tissue section has
been exemplified herein; however, multiple biological samples may be affixed and analyzed
simultaneously. For example, pions of a tissue sample can be analyzed in parallel and the data
combined to build a 3D map.

[0072] Integral to the assay system of the invention is instrumentation that allows for spatial
patterning of reagents onto the biological sample. Technologies for formulating and delivering
both biological molecules (e.g. oligonucleotides or antibodies) and chemical reagents (e.g., small
molecules or ANTPs) are known in the art, and uses of these instrument systems are known to one
skilled in the art and easily adaptable to the assay systems of the invention. One example of a
suitable reagent delivery system is the Labcyte™ Echo acoustic liquid handier, which can he used
to deliver nanoliter scale droplets containing biological molecules with high precision and
reproducibility. One skilled in the art could incorporate this reagent delivery device into the
overall system, using software to specify the locations to which reagents should be delivered.
[0073] Other instruments that can be used for the deposition of agents and/or coding identifiers
onto biological samples include, but are not limited to, ink jet spotting; mechanical spotting by
means of pin, pen or capillary; micro contact printing; photochemical or photolithographic
methods; and the like. For several applications, it may be preferred to segment or sequester
certain areas of the biological samples into one or more assay areas for different reagent
distributions and/or biological target determination. The assay arcas may be physically separated
using barriers or channels.
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[0074] In one exemplary aspect, the reagent delivery system may be a flow-based system. The
flow-based systems for reagent delivery in the present invention can include instrumentation such as
one or more pumps, valves, fluid reservoirs, channels, and/or reagent storage cells. Reagent delivery
systems are configured to move fluid to contact a discrete section of the biological sample. Movement
of the reagents can be driven by a pump disposed, for example, downstream of the fluid reagents. The
pump can drive each fluid reagent to (and past) the reaction compartment. Alternatively, reagents may
be driven through the fluid by gravity. US Pub. Nos. 20070166725 and 20050239192 disclose certain
general-purpose fluidics tools that can be used with the assay systems of the invention, allowing for
the precise manipulation of gases, liquids and solids to accomplish very complex analytical
manipulations with relatively simple hardware.

[0075] In a more specific example, one or more flow-cells can be attached to the substrate-affixed
biological sample from above. The flow-cell can include inlet and outlet tubes connected thereto and
optionally an external pump is used to deliver reagents to the flow-cell and across the biological
sample. The flow cells are configured to deliver reagents only to certain portions of the biological
sample, restricting the amount and type of reagent delivered to any specific section of the biological
sample.

[0076] In another aspect, a microfluidic system can be integrated into the substrate upon which the
biological sample is disposed or externally attached on top of the substrate. Microfluidic passages for
holding and carrying fluid may be formed on and/or above the planar substrate by a fluidics layer
abutted to the substrate. Fluid reagents can be selected and delivered according to selective opening
and closing of valves disposed between reagent reservoirs.

[0077] Pumps generally include any mechanism for moving fluid and/or reagents disposed in
fluid. In some examples, the pump can be configured to move fluid and/or reagents through passages
with small volumes (7.e., microfluidic structures). The pump can operate mechanically by exerting a
positive or negative pressure on fluid and/or on a structure carrying fluid, electrically by appropriate
application of an electric field(s), or both, among other means. Exemplary mechanical pumps may
include syringe pumps, peristaltic pumps, rotary pumps, pressurized gas, pipettors, etc. Mechanical
pumps may be micromachined, molded, etc. Exemplary electrical pumps may include electrodes and
may operate by electrophoresis, electroendoosmosis, electrocapillarity, dielectrophoresis (including
traveling wave forms thereof), and/or the like.

[0078] Valves generally include any mechanism for regulating the passage of fluid through a
channel. Valves can include, for example, deformable members that can be selectively deformed to
partially or completely close a channel, a movable projection that can be selectively extended into a

channel to partially or completely block a channel, an electrocapillary structure, and/or the like.
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[0079]  An open gasket can be attached to the top of the biological sample and the sample and
reagents can be injected into the gasket. Suitable gasket materials include, but are not limited to,
neoprene, nitrile, and silicone rubber. Alternatively, a watertight reaction chamber may be formed by
a gasket sandwiched between the biological sample on the substrate and a chemically inert, water
resistant material such as, but not limited to, black-anodized aluminum, thermoplastics (e.g.,
polystyrene, polycarbonate, etc), glass, etc.

[0080] In an optional embodiment, the assay system comprises imaging means to determine features
and organization of the biological sample of interest. The images obtained, e.g., may be used to design
the deposition pattern of the reagents, Imaging means are optional, as an individual can instead view
the biological sample using, e.g., a microscope, analyze the organization of the biological sample, and
specify a spatial pattern for delivery assay reagents. If included, the delivery system can comprise a
microcircuit arrangement including an imager, such as a CCD or IGFET-based (e.g., CMOS-based)
imager and an ultrasonic sprayer for reagent delivery such as described in US Pub. No. 20090197326,
which is incorporated herein by reference. Also, it should be noted that although Figures 4 and 5
illustrate using a x,y grid configuration, other configurations can be used, such as, e.g., following the
topology of a tissue sample; targeting certain groups of cells, cell layers and/or cell types in a tissue,
and the like.

[0081] In yet another alternative, the reagent delivery system controls the delivery of reagents to
specific patterns on a biological sample surface using semiconductor techniques such as masking and
spraying. Specific areas of a biological sample can be protected from exposure to reagents through use
of a mask to protect specific areas from exposure. The reagents may be introduced to the biological
sample using conventional techniques such as spraying or fluid flow. The use of masked delivery
results in a patterned delivery scheme on the substrate surface.

[0082] In apreferred aspect of the invention, the reagent delivery instrumentation is based on
inkjet printing technology. There are a variety of different ink-jetting mechanisms (e.g., thermal,
piezoelectric) and compatibility has been shown with aqueous and organic ink formulations. Sets of
independently actuated nozzles can be used to deliver multiple reagents at the same time, and very
high resolutions are be achieved.

[0083] In order to target specific sites of interest, an informative image of the biological sample to
be assayed may be used to assist in the reagent delivery methods and associated encoding scheme.
Sample regions of the biological sample can be identified using image processing (e.g., images of cell
types differentiated by immunohistochemistry or other staining chemistries) integrated with other
features of the assay system. In some aspects, software is used to automatically translate image

information into a reagent delivery pattern. A mechanism to register and align very precisely the
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biological sample for reagent delivery is thus an important component of the assay systems of the
invention. Mechanisms such as the use of fiducial markers on slides and/or other very accurate
physical positioning systems can be adapted to this purpose.

[0084] The invention preferably comprises a complete suite of software tailored to the assay
system. Optionally, oligonucleotide design software is used to design the encoding nucleotides (and in
embodiments where nucleic acids are assayed, the target-specific oligonucleotides) for the specific
assay to be run, and may be integrated as a part of the system. Also optionally, algorithms and
software for reagent delivery and data analysis (i.¢., sequence analysis) may be integrated to
determine assay results. Integrated data analysis is particularly useful, as the type of dataset that is
generated may be massive as a consequence of scale. Algorithms and software tools that are
specifically designed for analysis of the spatially-associated data generated by the assay systems,
including pattern-analysis software and visualization tools, enhance the value of the data generated by
the assay systems.

[0085] In certain aspects, the assay system comprises processes for making and carrying out the
quality control of reagents, e.g., the integrity and sequence fidelity of oligonucleotide pools. In
particular, reagents are formulated according to factors such as volatility, stability at key temperatures,
and chemical compatibility for compatibility with the reagent delivery instrumentation and may be

analyzed by instrumentation integrated within the assay system.

Sequencing

[0086] Numerous methods can be used to identify the coding tags and probe sequences in the
encoded probes of the assay systems of the invention. The coding tags can be detected using
techniques such as mass spectroscopy (e.g., Maldi-T of, LC-MS/MS), nuclear magnetic resonance
imaging, or, preferably, nucleic acid sequencing. Examples of techniques for decoding the coding tags
of the present invention can be found, for example, in US Pub. No. 20080220434, which is
incorporated herein by reference. For example, the coding tags may be oligonucleotide mass tags
(OMTs or massTags). Such tags are described, e.g., in US Pub. No. 20090305237, which is
incorporated by reference in its entirety. In yet another alternative, the encoded probes can be
amplified and hybridized to a microarray. This would require separate amplification reactions to be
carried out, in which each amplification is specific to a particular spatial code or subset of codes,
accomplished by using code-specific primers. Each amplification would also incorporate a different
resolvable label (e.g. fluorophor). Following hybridization, the relative amounts of a particular target
mapping to different spatial locations in the sample can he determined by the relative abundances of

the resolvable labels.
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[0087] In one particularly preferred aspect, the resulting coding tags according to the

assay system are substrates for high-throughput, next-generation sequencing, and highly parallel next-
generation sequencing methods are used to confirm the sequence of the coding tags, for example, with
SOLiD™ technology (Life Technologies, Inc.) or Genome Ananlyzer (Illumina, Inc.). Such next-
generation sequencing methods can be carried out, for example, using a one pass sequencing method
or using paired-end sequencing. Next generation sequencing methods include, but are not limited to,
hybridization-based methods, such as disclosed in e.g., Drmanac, U.S. Pat. Nos. 6,864,052; 6,309,824,
and 6,401,267, and Drmanac et al, U.S. patent publication 2005/0191656; sequencing-by-synthesis
methods, e.g., U.S. Pat Nos. 6,210,891; 6,828,100; 6,969,488 6,897,023; 6,833,246; 6,911,345,
6,787,308, 7,297,518, 7,462,449 and 7,501,245; US Publication Application Nos. 20110059436;
20040106110; 20030064398; and 20030022207; Ronaghi, et al, Science, 281: 363-365 (1998); and
Li, et al, Proc. Natl. Acad. Sci., 100: 414-419 (2003); ligation-based methods, e.g., U.S, Patent Nos.
5,912,148 and 6,130,073; and U.S. Pat. Appln Nos. 20100105052, 20070207482 and 20090018024
nanopore sequencing e.g., U.S. Pat. Appln Nos. 20070036511; 20080032301; 20080128627,
20090082212; and Soni and Meller, Clin Chem 53: 1996-2001 (2007)), as well as other methods, e.g.,
U.S. Pat. Appln Nos. 20110033854; 20090264299; 20090155781; and 20090005252; also, see,
McKernan, et al., Genome Res., 19:1527-41 (2009) and Bentley, et al., Nature 456:53-59 (2008), all

of which are incorporated herein in their entirety for all purposes.

Applications of Assay System

[0088] It will be apparent to one skilled in the art upon reading the present disclosure that there are
numerous important areas of biological research, diagnostics, and drug development that will benefit
from a high throughput multiplexed assay system that can measure simultaneously the amount and spatial
location of a biological target in a biological sample. For example, combining the ability to estimate
the relative abundance of different RNA transcripts with the ability to reconstruct an image of spatial
patterns of abundance across many locations, which may be as small as or even smaller than individual
cells, in a tissue enables many different areas of basic research. The following are exemplary uses and are
by no means meant to be limiting in scope.

[0089] In one example, 3-dimensional patterns of gene expression are determined by analyzing a
series of tissue sections, in a manner analogous to image reconstruction in CT scanning, Such a
method can be used to measure changes in gene expression in disease pathology, e.g., in cancerous
tissue and/or a tissue upon injury, inflammation or infection. With the assay systems of the invention,

more detailed information on gene expression and protein localization in complex tissues is obtained,
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leading to new insights into the function and regulation both in normal and diseased states, and
provides new hypotheses that can be tested. For example, an assay system of the invention may enable
some of the insights gained from many individual studies and larger programs like ENCODE (Birney,
et al., Nature, 447:799-816 (2007)) and modENCODE to be integrated at the tissue level. The assay
systems also aid computational efforts to model interacting networks of gene expression in the field of
systems biology.

[0090] The assay systems also provide a novel approach to analysis of somatic variation, e.g.,
somatic mutations in cancer or variability in response to infectious organisms. For example, tumors
are typically highly heterogeneous, containing cancer cells as well as genetically normal cells in an
abnormal local environment. Cancer cells undergo mutation and selection, and in this process it is not
unusual for local clones to develop. Identifying relatively rare somatic mutations in the context of
tumors may enable the study of the role of key mutations in the selection of clonal variants.
Transcriptional patterns associated with angiogenesis, inflammation, or other cancer-related processes
in both cancer and genetically normal cells can be analyzed for insights into cancer biology and assist
in the development of new therapeutic agents for the treatment of cancers. In another example,
individuals have varying susceptibility to infectious organisms, and the assay systems of the invention
can be used to study the interaction between microbes and tissues or the various cell types within the
tissue.

[0091] Importantly, in addition to providing spatially-associated information, the invention allows a
great increase in the sensitivity of detecting rare mutations, as signal to noise can he dramatically
increased since only a small location is assayed in any given reaction. In a typical assay for rare
mutations in a mixed sample, the sample is treated in bulk, 7.e., nucleic acids are extracted from many
cells into a single pool. Thus, if a mutation is present in one cell in 10,000, it must be detected against
a background of normal DNA from ~10,000 cells. In contrast, with the assay systems of the invention
many cells can be analyzed, but individual cells or small groups of cells would be identified by the
spatial coding system. Therefore, in the assay systems of the present invention, background is reduced
by orders of magnitude, greatly increasing sensitivity. Furthermore, the spatial organization of mutant
cells can be observed, which may be particularly important in detecting key mutations in tissue
sections in cancer. Already molecular histological analyses are yielding insights into cancer biology
and may have potential for use in diagnostics. The technology of the invention promises to greatly
increase the power of such approaches.

[0092] The present invention provides assays, assay systems, and methods of using such assays
in spatially encoded biological assays. The invention provides an assay system comprising on¢ or

more agents provided in defined spatial patterns on a substrate surface, and a detection system for
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identifying the presence or absence, relative amount, and location of a biological molecule. Such
biological molecules include, but are not limited to, nucleic acids, peptides, carbohydrates, cellular
components, and the like. The assay system is a novel multiplexing approach, as it allows multiple
molecules and their respective multiple locations to be identified in a single system using a unique
encoding scheme. This encoding scheme uses both molecule-specific binding agents and coding
identifiers to provide a practical and cost-effective determination of information on multiple
biological molecules, including specific positional information of such molecules in a biological
sample, ¢.g., a tissue section. The single molecule detection analysis using the encoding system
also allows relative amounts of biological molecules to be detected, thus providing
information on expression levels, sequestering in specific locales, and the like.

[0093] The assay systems detect the presence or absence, and relative amount, of a biological
molecule at more than one spatial location in a sample. In addition, the assays provide methods for
doing this for multiple biological molecules simultancously. The assay systems utilize one or more
binding agents that specifically bind to the biological molecule of interest and unique coding
identifiers associated with specific binding agents. The detection system utilizes a method for
identifying the presence and spatial address of the agent binding based on the positive and/or negative
results that are obtained using detection of the agent and identifier and the encoding scheme of the
spatial patterns on the substrate surface. In a specific aspect, the encoding scheme employs limited
reagent delivery to the spatial patterns on the substrate surface, and access of the coding identifiers
and/or binding agents to portions of the sample is controlled through such limited delivery.

[0094] In one aspect, the assay system detects the presence or absence and spatial location of a
biological molecule based on the positive and/or negative results that are obtained using limited
reagent delivery and the encoding scheme of the spatial patterns on the substrate surface.

[0095] The assay system and methods of the invention are based on relational, solid-state substrates
with positions that represent specific spatial locations within a biological sample, e.g., a cell,
organelle or tissue. The ability to use encoding features to represent locations allows high-throughput
analysis of the presence or absence, and relative amount, of a biological molecule at more than one
spatial location in a sample. The encoding features also allow provide assaying of multiple biological
molecules at these multiple locations simultaneously.

[0096] A primary feature of the invention is the preservation of the spatial organization of elements in
a sample of interest through the use of an encoding scheme. For example, the assay may be designed
to preserve the relative position of cells in a tissue, and the assay may interrogate the individual cells
for genomic DNA variation (including epigenetic modifications), and RNA and protein expression.

[0097] In one specific aspect, the encoding scheme of the assay system comprises the use of two or
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more coding patterns, each comprising regions defined by spatial patterns on the substrate surface. For
example, the assay system can utilize an encoding scheme that comprises a 2-dimensional grid format
based on the discrete positioning of the binding agents in the substrate surfaces. In another example,
the spatial patterns may be based on more randomized cell locations, e.g., the patterns on the substrate
surface follow an underlying biological structure rather than a strict, x,y grid pattern. This aspect
includes systems with two or more substantially identical spatial patterns using different binding
agents and/or coding identifiers, as well as systems having different patterns for different agents
and/or coding identifiers. The encoding scheme of the systems can be controlled by delivery of
different reagents to discrete regions on the substrate surfaces, which allows different reactions to take
place on substantially similar agents of known location on the substrate surfaces.

[0098] In one specific aspect, the invention provides high resolution, high- throughput analysis of
nucleic acids and/or expression levels that provides both detection and spatial identification of large
numbers of nucleic acids, e.g., DNA or RNA.

[0099] In another specific aspect, the invention provides high resolution, high- throughput analysis of
proteins that provides both detection and spatial identification of large numbers of such proteins, ¢.g.,
kinases or proteases.

[00100] Numerous reagent delivery systems can be used with the assay system of the
invention. The primary criteria of such reagent delivery systems is the ability to direct delivery of
specific agents based on spatial patterns on the substrate surface.

[00101] In one preferred aspect, the encoding scheme utilizes a reagent delivery system based
on printing and informatics technologies to implement the spatial patterns used for identification and
localization of the biological materials. For example, the patterns found in the encoding scheme may
be created using ink jet printing technology to provide reagents at specific locations on one or more
substrate surfaces. The desired patterns are set out in specific coding patterns on the substrate surface.
[00102] In certain aspects of the invention, the binding agents are immobilized directly to the
substrate surface, and the location of the binding agents is known or determined prior to use of the
substrate surface in the assay system. In another aspect, the binding agents are immobilized onto
beads or other separate structural elements that are then provided in known locations on the substrate
surface. In yet another aspect, the binding agents may be provided in or on features of the
substrate surface, e.g., provided in wells or channels.

[00103] In specific aspects of the invention, the binding agents are nucleic acids immobilized
directly or indirectly to the substrate surface, ¢.g., directly through the use of amino groups on the
substrate surface or indirectly through the use of a linker. The location of the nucleic acid sequences is

known or determined prior to use of the substrate surface in the assay system. In another specific
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aspect, the nucleic acids may be immobilized directly or indirectly onto beads that are then provided
in known locations on the substrate surface. In yet another aspect, the nucleic acids may be provided
in or on features of the substrate surface, e.g., provided in wells.

[00104] In these aspects involving nucleic acid agents, any methods of sequence determination
can be used, e.g., sequencing, hybridization and the like. In a preferred aspect, nucleic acid
sequencing, and preferably next-generation sequencing, is used to decode the spatial encoding scheme
in the assay system of the invention. This provides a very wide dynamic range for very large numbers
of assays, allowing for efficient multiplexing.

[00105] In some aspects, the assay utilizes two or more oligonucleotides, the oligonucleotides
comprising a universal primer region and a region that correlates specifically to a single spatial
pattern within the spatial encoding scheme. In a specific aspect, the assay comprises two allele
specific oligonucleotides and one locus specific oligonucleotides. These oligonucleotides allow the
identification of specific SNPs, indels or mutations within an allele.  This is useful in the
identification of genetic changes in somatic cells, genotyping of tissues, and the like.

[00106] In other specific aspects of the invention, the binding agents are peptides. In one
aspect, these peptides are associated directly or indirectly to known locations on a substrate surface,
¢.g., using binding protein pairs or through oligonucleotide linkers complementary to oligonucleotides
on the substrate surface. In another aspect, the binding agents are peptides are immobilized directly
or indirectly onto beads or other separate structural elements that are then provided in known
locations on the substrate surface. In yet another aspect, the peptides may be provided in or on
features of the substrate surface, e.g., provided in wells.

[00107] In yet other specific aspects of the invention, the binding agents are chemical entities
( e.g., small molecules) that are coded, e.g. using sequence tags or mass spectroscopy tags as coding
identifiers. In one aspect, these chemical entities can be are immobilized directly to the substrate
surface. In another aspect, the binding agents are immobilized onto beads or other separate structural
clements that are then provided in known locations on the substrate surface. In yet another aspect, the
binding agents may be provided in or on features of the substrate surface, e.g., provided in wells.
[00108] The assay system of the invention can utilize various detection mechanisms, based
on the molecules to be detected and the reagents needed for such detection system. Exemplary
methods that can be used with the assay systems of the invention are described in more detail below.

[00109] The Invention in General

[00110] The assay system and methods of the invention are based on relational methods that allow

extraction of data to detect the presence or absence and relative amount of a biological molecule, and
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the location of this molecule in a sample having a distinct structure, e.g., a tissue section or other
biological structure with distinct locations of specific biological molecules. The encoding scheme
used in these systems corresponds to the structural elements of the sample, and the information
obtained using a two-dimensional coding system is indicative of the spatial addresses of these
molecules in a sample of interest.

[00111] Integral to the assay system of the invention is a method for spatial patterning of reagents.
Technologies for formulating and delivering both biological molecules ( e.g. DNA or antibodies) and
chemical reagents (e.g., small molecules or ANTPs) have already been demonstrated, and use of these
systems will be available to one skilled in the art and easily adaptable upon reading this specification.
[00112] The assay design of the invention provides an accurate and easily scalable spatial encoding
system. The ability to deliver reagents in a spatially defined pattern together with software, reagents
and protocols comprises a novel and highly innovative assay system for spatial analysis of various
biological molecules and activities. This allows the assays to measure numerous biological functions
in a meaningful spatial environment, including functions such as gene expression and peptide
localization. The systems provide the potential to open a new analytical window into the complex
spatial patterns of cellular function and regulation in biological systems.

[00113] The biological molecules to be detected can be any biological molecules such as proteins,
nucleic acids, lipids, carbohydrates, ions, or multicomponent complexes containing any of the above.
Further examples of subcellular objects include organelles, e.g., mitochondria, Golgi apparatus,
endoplasmic reticulum, chloroplast, endocytic vesicle, exocytic vesicles, vacuole, lysosome, etc.
[00114] Fig. 1 illustrates such a target-specific assay system for identification of nucleic acid
sequences in a sample. In this system 101, two reagents 120, 122 that specifically bind to a biological
molecule of interest are associated with coding identifiers 106, 108 that encode for a spatial location in

the sample. These coding identifiers 106, 108 are optionally associated with sites that assist in their
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identification in the assay format, e.g., universal priming sites 104, 110 for amplification of the assay
products or adapters to enable identification of the coding identifiers and the binding agents using
sequencing technologies. The sample that is tested, here shown as a tissue section 116 is encoded
using the combination of the patterns 112, 114 created using the separate coding identifiers 106, 108
which provide a two dimensional code 118 that shows the location of any positive detection of the
biological molecule 102 as well as quantifying the biological molecule 102 at each location assayed in
the tissue.

[00115] The assay systems of the invention are particularly advantageous in that they are compatible
with numerous samples types, such as fresh samples, such as primary tissue sections, and preserved
samples including but not limited to frozen samples and paraformalin-fixed, paraffin-embedded
(FFPE) samples. An important aspect of the assay systems of the invention is that the binding agents
are immobilized on a substrate surface in discrete, independently measureable areas. These discrete
areas can be formed by spatially selective deposition of the binding agents on the substrate surface.
Numerous methods can be used for the deposition of the agent and the coding identifiers associates
with the agent. For example, the coding identifiers can be delivered together or separately from
the agent. If delivered together they can be attached ( e.g., synthesized as a single molecule or
attached through ligation or a chemical coupling mechanism) or simply mixed together to be attached
after delivery to the substrate. In a preferred aspect, the agent and the coding identifier are made
separately, mixed together for attachment, and delivered either attached or as a mixture to be attached
on the surface. In a specific aspect the binding agents are delivered generally over the substrate surface
and the coding identifiers are delivered in a pattern-specific manner.

[00116] Examples of methods that can be used for deposition of agents and/or coding identifiers onto
the substrate surface include, but are not limited to, ink jet spotting, mechanical spotting by means of
pin, pen or capillary, micro contact printing, fluidically contacting the measurement areas with the

biological or biochemical or synthetic recognition elements upon their supply in parallel or crossed
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micro channels, upon exposure to pressure differences orto electric or electromagnetic

potentials, and photochemical or photolithographic immobilization methods.

[00117] For several applications, it may be preferred to arrange the substrates into segments of one or
more measurement areas for reagent distribution and agent determination. These regions may be
physically separated using barriers or channels. They may still comprise several additional discrete
measurement areas with agents that are different or in different combination from each other.

[00118] In certain aspects, the present invention provides a method, e.g., a machine-based method, for
evaluating changes in the presence and/or location of a biological molecule over time. The method
includes providing a plurality of encoded array results representative of the biological molecule over

time and evaluating the differences in detection and/or localization of the biological molecules.

Nucleic Acid Detection and Localization
[00119] In a particular aspect, the assay system is used to analyze nucleic acids, e.g genotyping, gene
expression analysis, localization of particular transcripts within samples, and the like.
[00120] Genotyping may be performed using any technique known to those of skill in the art.
Preferred techniques permit rapid, accurate determination of multiple variations with a minimum of
sample handling. Some examples of suitable techniques involve but are not limited to direct DNA
sequencing, capillary electrophoresis, hybridization, allele-specific probes or primers, single-strand
conformation polymorphism analysis, nucleic acid arrays, bead arrays, restriction fragment length
polymorphism analysis, cleavage fragment length polymorphism analysis, random amplified
polymorphic DNA, ligase detection reaction, heteroduplex or fragment analysis, differential
sequencing with mass spectrometry, atomic force microscopy, pyrosequencing, FRET (e.g., TagMan
(Applied Biosystems, Inc., Foster City, Calif.) and Molecular Beacon (Stratagene, La Jolla, Calif))
assays), and other related techniques. Several methods for DNA sequencing are well known and
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generally available in the art. See, for example, Sambrook, et al., Molecular Cloning: A Laboratory
Manual (Cold Spring Harbor Laboratory, New York) (2001); Ausubel, et al., Current Protocols in
Molecular Biology (John Wiley and Sons, New York) (1997), Twyman, et al. (2003) "Techniques
Patents for SNP Genotyping", Pharmacogenomics 4(1):67-79; and Kristensen, et al. (2001) "High-
Throughput Methods for Detection of Genetic Variation", BioTechniques 30(2):318-332. For details
on the use of nucleic acid arrays (DNA chips) for the detection of, for example, SNPs, see U.S. Pat.
No. 6,300,063 issued to Lipshultz, et al., and U.S. Pat. No. 5,837,832 to Chee, et al., HuSNP Mapping
Assay, reagent kit and user manual, Affymetrix Part No. 90094 (Affymetrix, Santa Clara, Calif). The
molecular inversion probe (MIP) assay format (Hardenbol et al., 2003) is another example of a highly
multiplexable assay that may be used with the assay systems of the invention.

[00121] In one exemplary and preferred method for analyzing nucleic acids using the assay system
of the invention, the detection of nucleic acids uses two allele- specific oligonucleotides and a locus
specific oligonucleotide. The assay methods are carried out according to the strategy outlined in Fig.
2 using next-generation sequencing or another highly parallel nucleic acid assay technology. In this
assay, a set of two oligonucleotides is designed to hybridize to each target sequence, with a common
oligonucleotide and two unique coding identifiers. The allele can be determined, e,g, by primer
extension of the locus specific oligonucleotide. Following primer extension and ligation, an
amplifiable template is formed with universal primer sequences at either end. Assay oligonucleotides
are annealed to a template and enzymatic reactions are used to join the two oligonucleotides only
when both are correctly annealed. The detection techniques and read out parameters used in this
system of the invention include a much shorter tag than the oligonucleotides used in the assays that are
based on capture by hybridization. These shorter tags are designed to be read out by sequencing or,
preferably, used to ligate codes onto both ends of the fragment as illustrated in Fig. 2.

[00122] In Figure 2, two target-specific assay oligonucleotides are ligated together 202 following in
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situ hybridization to target sequences. At the same time, encoding oligonucleotides containing tag
sequence sets X and Y are ligated 204 to the target specific oligonucleotides. Oligonucleotides
containing X ligate specifically to one side of the targeting construct and oligonucleotides containing
Y ligate to the other. The oligonucleotides contain universal primer sites Pl and P2. Following
ligation, the constructs are eluted and, optionally, sequencing adapters can be attached 206, e.g., via
PCR.

[00123] In one preferred aspect, the final construct created from the assay method is a substrate for
next-generation sequencing, and highly parallel next-generation sequencing methods are used to
confirm the sequence of constructs. Such sequencing methods can be carried out, for example, using a
one pass sequencing method or using paired-end sequencing. Next generation sequencing methods
include, but are not limited to, hybridization-based methods, such as disclosed in Drmanac, U.S. Pat.
Nos. 6,864,052; 6,309,824; and 6,401,267, and Drmanac et al, U.S. patent publication 2005/0191656,
and sequencing by synthesis methods, e.g., Nyren et al, U.S. Pat. No. 6,210,891; Ronaghi, U.S. Pat.
No. 6,828,100; Ronaghi et al (1998), Science, 281: 363-365; Balasubramanian, U.S. Pat. No.
6,833,246; Quake, U.S. Pat. No. 6,911,345; Li et al, Proc. Natl. Acad. Sci., 100: 414-419 (2003);
Smith et al, PCT publication WO 2006/074351; use of reversible extension terminators, e.g., Turner,
U.S. Pat. No. 6,833,246 and Turner, U.S. Pat. No. 6,833,246 and ligation-based methods, e.g.,
Shendure et al (2005), Science, 309: 1728-1739, Macevicz, U.S. Pat. No. 6,306,597; which references
are incorporated by reference. Soddart et al., PNAS U S A. 2009 Apr 20; Xiao et al., Nat Methods.
2009 Mar;6(3):199-201. Epub 2009 Feb 8.

[00124] To maximize the efficiency of encoding, a combinatorial approach using pairs of
oligonucleotides can be used. For example, with only two sets of 100 codes, a substrate can
theoretically encode up to 10,000 locations. The number of assay oligonucleotides required is

dramatically reduced, the cost decreased, and the robustness of the approach increased by
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decoupling the coding sequences from the genome-specific sequences. Alternative assay formats can
also be used (e.g. ligation or primer extension followed by ligation).

[00125] By ligating the codes on separately, only 2n target-specific assay oligonucleotides are needed
for n targets. For example, assaying 100 different targets at 10,000 spatial locations would require 2 x
100 targeting oligonucleotides and 2 x 100 encoding oligonucleotides, using a combinatorial approach
outlined in Fig. 2. The total count of assay oligonucleotides would be only 400 (200 target- specific
and 200 encoding), not counting universal primers. In contrast, if the coding oligonucleotides were
not decoupled, (n x X positional codes) + (n x Y positional codes) would be needed, or in the above
example, 20,000 oligonucleotides, not counting universal primer sequences.

[00126] Due to the matrix system of the invention, a large amount of information can be obtained
even using five or more positions interrogated for five or more biological molecules. By varying one
or the other of these, large amounts of information can be obtained, both in terms of locations and/or
specific biological In specific aspects, multiple locations are interrogated for two or more biological
molecules. As an example, for each datapoint ~1,000 reads may be sampled, for a total of -10E9 reads

for 10E6 datapoints.

Peptide Detection Systems

[00127] The assay system of the invention can be used to analyze biological molecules using peptide
agents that are associated with the substrate surface in a spatial pattern. Such peptides may comprise
an active region of an enzyme, a binding domain of an immunoglobulin, defined domains of proteins,
whole proteins, synthetic peptides, peptides with introduced mutations, etc.

[00128] The assay system of the invention allows the identification and spatial location of various
forms of peptides, including isoforms and peptides that have undergone posttranslational modification.
Importantly, certain aspects of the invention allow the identification of active versus non-active forms

of such peptides in a sample. This allows the identification of the presence or absence of specific
33

Curio EX1057-p. 47
Curio v Prognosys



Attorney Docket No.: 47706-0004005

peptide isoforms, and also acts as a proxy for identification of peptide activity in a sample.

[00129] In certain aspects of the invention, the binding agents associated with the substrate surfaces of
the assay system include substrates for enzymes or proenzymes, e.g., a kinase, a phosphatase, a
zymogen, a protease, or a fragment thereof. In certain aspects, the binding agents associated
with the substrate surfaces are phosphorylation substrates used to detect proteins involved with one
or more signal transduction pathways, e.g., a kinase or a phosphatase. In another specific aspect of the
invention, the binding agents are specific protease substrates that associate only with individual or
classes of proteases. In other aspects, the binding agents on the substrate surface are different

processed forms, isoforms and/or domains of an enzyme.

Reagent Delivery

[00130] The reagent delivery system of the invention can be any system that allows the delivery
of reagents to discrete portions of the array in order to keep the integrity of the defined spatial patterns
of the encoding scheme. Such discrete delivery can be achieved in a number of different ways.
[00131] In one exemplary aspect, the reagent delivery system can be a flow-based system. The flow-
based systems for reagent delivery in the present invention can include one or more pumps, valves,
fluid reservoirs, channels, and/or reagent storage cells. Such a reagent delivery system is configured to
move fluid in contact with a discrete section of the substrate surface. Movement of the reagents can
be driven through a fluid by a pump disposed, for example, downstream of the fluid reagents. The
pump can drive each fluid reagent to (and past) the reaction compartment. Alternatively, the reagents
may be driven through the fluid by gravity.

[00132] US Appln Nos. 20070166725 and 20050239192 disclose certain general- purpose fluidics
tools that can be used with the assay systems of the invention. These allow the precise manipulation
of gases, liquids and solids to accomplish very complex analytical manipulations with relatively

simple hardware.
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[00133] In a more specific example, one or more flow-cells can be attached to the substrate from
above. The flow-cell can include inlet and outlet tubes connected thereto and optionally an external
pump can be used to deliver the sample or reagents to the flow-cell and across the substrate. The flow
cell is configured to deliver reagents only to certain portions of the array, restricting the amount and
type of reagent delivered to any specific section of the array.

[00134] In another aspect, a microfluidic system can be integrated into the substrate or externally
attached on top of the substrate. Microfluidic passages for holding and carrying fluid can be formed on
and/or above the planar substrate by a fluidics layer abutted to the substrate. Fluid reagents can be
selected according to selective opening and closing of valves disposed between reagent reservoirs.
[00135] Pumps generally include any mechanism for moving fluid and/or reagents disposed in fluid.
In some examples, the pump can be configured to move fluid and/or reagents through passages with
small volumes (i.e., microfluidic structures). The pump can operate mechanically by exerting a
positive or negative pressure on fluid and/or on a structure carrying fluid, electrically by appropriate
application of an electric field(s), or both, among others. Exemplary mechanical pumps may include
syringe pumps, peristaltic pumps, rotary pumps, pressurized gas, pipettors, etc. The mechanical pumps
may be micromachined, molded, etc. Exemplary electrical pumps can include electrodes and may
operate by electrophoresis, electroendoosmosis, electrocapillarity, dielectrophoresis (including
traveling wave forms thereof), and/or the like.

[00136] Valves generally include any mechanism for regulating the passage of fluid through a
channel. The valves can include, for example, deformable members that can be selectively deformed
to partially or completely close a channel, a movable projection that can be selectively extended into
the channel to partially or completely block the channel, an electrocapillary structure, and/or the like.
[00137] In yet another aspect, an open gasket can be attached to the top of the substrate and the

sample and reagents can be injected into the gasket. Suitable gasket materials include, but are not
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limited to, neoprene, nitrile, and silicone rubber. Alternatively, a watertight reaction chamber formed
by a gasket sandwiched between the substrate and a chemically inert, water resistant material such as,
but not limited to, black-anodized aluminum, thermoplastics (e.g., polystyrene, polycarbonate, etc),
glass, etc.

[00138] In a specific aspect of the present invention, the delivery system can compnse a
microcircuit arrangement including an imager, such as a CCD or IGFET-based (e.g., CMOS-based)
imager and an ultrasonic sprayer for reagent delivery such as described in US Appln No.
20090197326, which is incorporated herein by reference.

[00139] In yet another aspect of the invention, the reagent delivery system controls the delivery of
reagents to specific patterns on a substrate surface using semiconductor techniques such as masking
and spraying. Specific areas of a substrate surface can be protected from exposure to reagents through
use of a mask to protect specific areas from exposure. The reagents may be introduced to the substrate
using conventional techniques such as spraying or fluid flow. The use of the masked substrate delivery
results in a patterned delivery scheme on the substrate surface.

[00140] In a preferred aspect of the invention, the reagent delivery instrumentation is based on
inkjet printing technology. There are a variety of different ink-jetting mechanisms ( e.g., thermal,
piezoelectric) and compatibility has been shown with aqueous and organic ink formulations. Sets of
independently actuated nozzles can be used to deliver multiple reagents at the same time, and very

high resolutions can be achieved.

Software for use in the Assay System
[00141] In order to target specific sites of interest, an informative image of the biological section to be
analyzed can be used to assist in the reagent delivery methods and associated encoding scheme.

Sample regions can be identified using image processing ( e.g., images of cell types differentiated by
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immunohistochemistry or other staining chemistries) integrated with the other features of the assay
system. In some aspects, software is used to automatically translate this information into a reagent
delivery pattern. A mechanism to register and align very precisely the biological sample in a targeting
system is thus a preferred component of the assay systems of the invention. Mechanisms such as the
use of fiducial markers on slides and other very accurate physical positioning systems can be adapted
to this purpose.

[00142] Additional software components will also be key components that will be part of a complete
assay system. The invention thus preferably comprises a complete suite of software tailored to the
assay system. Optionally, oligonucleotide design software will be customized for the specific assay
to be run, and may be integrated as a part of the system. Also optionally, algorithms and software for
data analysis may be integrated to assist in determination of results of the assays. This can be
especially useful, as the type of dataset that will be generated will be novel, particularly as a
consequence of scale. The ability to provide algorithms and software tools that are specifically
designed for analysis of spatially-associated data for significant patterns, including pattern-analysis
software and visualization tools, is a novel feature that will enhance the value of the data generated by
the assay systems.

[00143] In certain aspects, the assay system will comprise processes for making and carrying out
quality control of reagents, e.g., the integrity and sequence fidelity of oligonucleotide pools. In
particular, reagents will need to be formulated for compatibility with the reagent delivery
instrumentation. Factors such as volatility, stability at key temperatures, and chemical compatibility

can be optimized by those skilled in the art upon reading the present disclosure.

Applications of Assay System

[00144] 1t will be apparent to one skilled in the art upon reading the present disclosure that there are
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numerous very important areas of biological research, diagnostics, and drug development that will
benefit from a high throughput means to simultaneously measure the presence or absence and spatial
location of a biological molecule in a sample. For example, this technology combining the ability to
analyze semi-quantitatively the expression of many different genes with the ability to image the
spatial organization of expression across many cells in a tissue is enabling for many different areas of
basic research. The following are exemplary uses and are by no means meant to be limiting in scope.
[00145] In one example, 3-dimensional patterns of expression can be determined by analyzing a
series of tissue sections, in a manner analogous to image reconstruction in CT scanning. This can be
used to measure changes in gene expression in disease pathology, €.g., in cancerous tissue and/or a
tissue upon injury, inflammation or infection. With the assay systems of the invention, more detailed
information on gene expression and protein localization in complex tissues can be obtained. This may
lead to new insights into the function and regulation both in normal and diseased states, and is likely to
provide new hypotheses that can be tested. For example, a system of the invention may enable some
of the insights gained from many individual studies and larger programs like ENCODE (Birney et al.,
2007) and modENCODE to be integrated at the tissue level. The assay systems will also aid in
computational efforts to model interacting networks of gene expression in the field of systems biology.
[00146] The assay systems also provide a novel approach that enables the analysis of somatic
variation, e.g., somatic mutations in cancer or variability in response to infectious organisms. For
example, tumors are typically highly heterogeneous, containing cancer cells as well as genetically
normal cells in an abnormal local environment. Cancer cells undergo mutation and selection, and in
this process it is not unusual for local clones to develop. Identifying relatively rare somatic mutations
in the context of tumors may enable the study of the role of key mutations in the selection of clonal
variants. Transcriptional patterns associated with angiogenesis, inflammation, or other cancer related
processes in both cancer and genetically normal cells can be analyzed for insights into cancer biology

and assist in the development of new therapeutic agents for the treatment of cancers.
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[00147] In another example, different people have varying susceptibility to infectious organisms,
and much of this may be to underlying genetic differences in individuals and/or populations.
Identifying these differences will aid in an understanding of the underlying disease pathologies and
assist in the development of vaccines or therapeutics to prevent or ameliorate these disease states.
[00148] Importantly, in addition to providing spatially associated information, the technology of the
invention will allow a great increase in the sensitivity of detecting rare mutations. The reason is that
signal to noise can be dramatically increased because the approach of the invention assays a small
location in any given reaction. In a typical assay for rare mutations in a mixed sample, the sample is
treated in bulk, 1.e. nucleic acids are extracted from many cells into a single pool. Thus, if a mutation
is present in 1 cell in 10,000, it must be detected against a background of normal DNA from ~10,000
cells. In contrast, with the systems of the invention many cells can be analyzed, but individual cells or
small groups of cells would be identified by the spatial coding system. Therefore, the background can
be reduced by orders of magnitude, greatly increasing sensitivity. Furthermore, the spatial organization
of mutant cells can be observed. This may be particularly important in detecting key mutations in
tissue sections in cancer. Already, molecular histological analyses are yielding insights into cancer
biology and may have potential for use in diagnostics (Choe et al., 2003). The technology of the

invention promises to greatly increase the power of such approaches.

EXAMPLES

[00149] The following examples are put forth so as to provide those of ordinary skill in the art
with a complete disclosure and description of how to make and use the present invention, and are not
intended to limit the scope of what the inventor regards as his invention, nor are they intended to
represent or imply that the experiments below are all of or the only experiments performed. It will be
appreciated by persons skilled in the art that numerous variations and/or modifications may be made
to the invention as shown in the specific embodiments without departing from the spirit or scope of

the invention as broadly described. The present embodiments are, therefore, to be considered in all
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respects as illustrative and not restrictive.

[00150] Efforts have been made to ensure accuracy with respect to numbers used (e.g., amounts,
temperature, etc.) but some experimental errors and deviations should be accounted for. Unless
indicated otherwise, parts are parts by weight, molecular weight is weight average molecular weight,

temperature is in degrees centigrade, and pressure is at or near atmospheric.

EXAMPLE 1: Initial Proof of Concept of Encoding Scheme

[00151]  As an initial proof of concept, a model system is developed using a microarray to
demonstrate a working single-plex assay. The basic design validates the concept of the assay, and
establishes a working assay prior to addressing issues related to the analysis of a more complicated
biological sample. Conventional sequencing is used as a readout for this proof of concept.

[00152] A microarray is used as a proxy for a tissue section. The target sequences of the
microarray are fully specified, so that the composition of the targets are known and can be varied
systematically. Synthetic oligonucleotide templates are attached to a glass slide via a 5' amino
modification. Each slide has a single oligonucleotide template sequence, and the assays that are
carried out may employ either ligation, or extension followed by ligation as this may be useful in
determining certain polymorphisms.

[00153] Once the in situ part of the assay is complete, the reaction products are eluted and analyzed
by qPCR to determined presence or absence of a product and estimate yield, and by conventional
sequencing to determine the structure of the assay products. The single plex assays that are tested
include appropriate positive and negative controls, and a single nucleotide variant (SNV) to check

ability to discriminate single base variants.

EXAMPLE 2: Scalability

[00154] The complexity of the assay system is increased to establish scalability of the assay for
use in high throughput studies. Scalability of both the spatial encoding and assay systems is
demonstrated by carrying out a 24-plex x 24-site assay using a microarray model system.

[00155] The amount of biological target, here a DNA target sequence, at each assay location is
systematically varied on microarray substrate. For example, in a microarray with 50 micron spot size
(center to center), al mm? area contains ~400 spots. The region around each site is optionally
occupied by a region that is devoid of these spots to allow individual resolvability of the target
sequences. Alternatively, the spots may be clustered, with two or more directly adjacent spots
surrounded by or adjacent to a region that is devoid of target sequences.

[00156] In order to demonstrate that spatial encoding is accurate, the sites comprise different target

compositions to show that the assay readout matches the expected composition of each site. With 24
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target sequences, a simple digital pattern is made with each site having a different set of 12 targets
present and 12 targets absent, to make a binary code (0= absent, 1=present). The assay readout is then
determined to show that the detected regions match the expected signal after spatial decoding. In this
particular example, the code space is large enough (2%*) so that even a few errors would not result in
different codes being mixed up. Moreover, this design allows identification of errors and allows an
estimation not only of accuracy of spatial encoding but also of accuracy calling the presence or
absence of target sequences.

In an exemplary aspect, a 4 x 4 arrangement of 16 sequences is used for the array configuration. A
white square indicates that the sequence is absent and a black square that it is present, i.e. 8 of the 16
possible sequences are present in this sample. In a different sample, a different pattern of absent and
present sequences can be constructed. In this way, unique patterns are associated with spatial locations
so that the accuracy of spatial encoding can be measured.

[00157] The ability to detect quantitative differences is evaluated by generating dose-response
curves for each of the 24 assays that are carried out at each site in a 24-site assay. This allows
estimation of the limit of detection, dynamic range, and power to detect a given fold-change across the
range.

[00158] In one aspect, a latin square design is used to represent individual targets at different
ratios by varying the number of features for each target. In other words, with multiple spots in a site,
the number of spots allocated to each of the 24 target sequences can be varied and each of the 24 sites
can have a different composition. A 1 x 3 inch microarray is sufficiently large to permit multiple
replicates. This larger set of 24 sequences will require deconvolution, and this is accomplished using
high throughput techniques such as next-generation sequencing technologies (e.g., SOLiD™
technology (Life Technologies, Inc., Carlsbad, CA) or Genome Analyzer (Illumina, Inc., San Diego,
CA)). The use of the 24-plex assay demonstrates both the accuracy of spatial encoding and decoding,

and the quantitative response of the assay system.

EXAMPLE 3: Adaptation of the assay to preserved samples.

[00159] Genomic DNA is assayed as a proof of concept for assaying RNA, as it provides a way to
establish a single-copy reference signal. Once a working assay is developed for FFPE samples, it is
adapted to an RNA assay. To this end, assay oligonucleotide concentrations are assayed to ensure
compatibility with high multiplexing. Assuming a cell diameter of 10 microns, and delivery of a 10
micron diameter reagent droplet to an individual cell, the volume of the droplet will be ~500 p1 and
can contain ~3 x 10" molecules at al pM concentration. To assay 1,000 target sequences in 10,000

cells, ~2,000 targeting oligonucleotides would be required in a droplet. Therefore, each droplet could
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contain ~160 million copies of each assay oligo, a vast excess over the few thousand target sequences
in a cell.

[00160] The handling of small absolute numbers of product molecules generated from very small
or compromised samples are enhanced to counter the issue of low recovery efficiency; that is, elution

is efficient and losses resulting from adsorption of molecules to surfaces are prevented. An approach

to addressing the latter issue is to include a carrier material, such as glycogen or carrier nucleic acids.

Example 4: Adapting the Assay to a Biological Sample.

[00161] A control RNA template is immobilized to a solid support in order to create an
artificial system. The assay is performed using T4 DNA ligase, which can repair nicks in
DNA/RNA hybrids. Assays are carried out on matched slides, or different sections of the same
slide, where in one case gDNA is assayed and in the other RNA is assayed. When assaying
gDNA the slide can be pretreated with RNase, and when assaying RNA the slide is pretreated
with DNase. Results of the assay are confirmed by extracting gDNA or RNA and quantitating the
relative amounts by gPCR or RT-qPCR respectively.

[00162] In order make the tissue section RNA assays as informative as possible, pre-existing
information on expression levels in specific tissues to target transcripts across a range of
abundances are used in the assay design. Both high abundance transcripts, as well as some
medium and low abundance transcripts, are targeted to enable an initial assessment of the

quantitative performance characteristics of the assay.

[00163] The preceding merely illustrates the principles of the invention. It will be appreciated that
those skilled in the art will be able to devise various arrangements which, although not explicitly
described or shown herein, embody the principles of the invention and are included within its spirit
and scope. Furthermore, all examples and conditional language recited herein are principally intended
to aid the reader in understanding the principles of the invention and the concepts contributed by the
inventors to furthering the art, and are to be construed as being without limitation to such
specifically recited examples and conditions. Moreover, all statements herein reciting principles,
aspects, and embodiments of the invention as well as specific examples thereof, are intended to
encompass both structural and functional equivalents thereof. Additionally, it is intended that such
equivalents include both currently known equivalents and equivalents developed in the future, i.c.,
any elements developed that perform the same function, regardless of structure. The scope of the

present invention, therefore, is not intended to be limited to the exemplary embodiments shown and
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described herein. Rather, the scope and spirit of present invention is embodied by the appended
claims. In the claims that follow, unless the term "means" is used, none of the features or elements

recited therein should be construed as means-plus-function limitations pursuant to 35 U.S.C. §112, 96.
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Examiner | Desig. Document Publication Filing Date
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27. 6,401,267 6/11/2002 | Drmanac
28. 6,404,907 6/11/2002 | Gilchrist
29. 6,416,950 7/9/2002 | Lohse
30. 6,485,982 11/26/2002 | Charlton
31 6.579.695 6/17/2003 | Lambalot
32. 6,632,641 10/14/2003 | Brennan
33. 6,770,441 8/3/2004 | Dickinson
34. 6,773,886 8/10/2004 | Kaufman
35. 6,787,308 9/7/2004 | Balasubramanian
36. 6,800,453 10/5/2004 | Labaer
37. 6,828,100 12/7/2004 | Ronaghi
38. 6,833,246 12/21/2004 | Balasubramanian
39. 6.878.515 4/12/2005 | Landegren
40. 6,897,023 5/24/2005 | Fu
41. 6.911,345 6/28/2005 | Quake
42. 6,969,488 11/29/2005 | Bridgham
43. 6,969,589 11/29/2005 | Patil
44. 6.977.033 12/20/2005 | Becker
45. 7,052,244 5/30/2006 | Fouillet
46. 7.057.026 6/6/2006 | Barnes
47. 7,115,400 10/3/2006 | Adessi
48. 7.118,883 10/10/2006 | Inoue
49. 7,163,612 1/16/2007 | Sterling
50. 7211414 5/1/2007 | Hardin
S1. 7.229.769 6/12/2007 | Kozlov
52. 7.264,929 9/4/2007 | Rothberg
Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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33. 7,297,518 11/20/2007 | Quake

54. 7315019 1/1/2008 | Turner

55. 7,329,492 2/12/2008 | Hardin

56. 7.378.242 5/27/2008 | Hurt

57. 7,393,665 7/1/2008 | Brenner

58. 7,405,281 7/29/2008 | Xu

59. 7,407,757 8/5/2008 | Brenner

60. 7,537,897 5/26/2009 | Brenner

61. 7,544 473 6/9/2009 | Brennan

62. 7,579,153 8/25/2009 | Brenner

63. 7,595,883 9/29/2009 | El Gamal

64. 7,601,498 10/13/2009 | Mao

65. 7,635,566 12/22/2009 | Brenner

66. 7,666,612 2/23/2010 | Johnsson

67. 7,674,752 3/9/2010 | He

68. 7,754,429 7/13/2010 | Rigatti

69. 7,858,321 12/28/2010 | Glezer

70. 8,092,784 1/10/2012 | Mao

71 8,148,068 4/3/2012 | Brenner

72. 8,148,518 4/3/2012 | Buchanan

73. 8,288,103 10/16/2012 | Oliphant

74. 8,337.851 12/25/2012 | Aukerman

5. 8,343,500 1/1/2013 | Wraith

76. 8,383,338 2/26/2013 | Kitzman

7. 8.460.865 6/11/2013 | Chee

78. 8,481,257 7/9/2013 | Van Eijk
Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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79. 8,481,292 7/9/2013 | Casbon
80. 8.586.310 11/19/2013 | Mitra
81. 8,614,073 12/24/2013 | Van Eijk
82. 8,685,889 4/1/2014 | Van Eijk
83. 8,741,606 6/3/2014 | Casbon
84. 8.778.849 7/15/2014 | Bowen
85. 8,785,353 7/22/2014 | VanEijk
86. 8,815,512 8/26/2014 | Van Eijk
87. 8,835,358 9/16/2014 | Fodor
88. 8,865,410 10/21/2014 | Shendure
89. 8,895,249 11/25/2014 | Shen
90. 8,911,945 12/16/2014 | Van Eijk
9l 8,936,912 1/20/2015 | Mitra
92. 8,951,781 2/10/2015 | Reed
93. 9,023,768 5/5/2015 | Van Eijk
94. 9,062,348 6/23/2015 | Van Eijk
95. 9,080,210 7/14/2015 | Van Eijk
96. 9,085,798 7/21/2015 | Chee
97. 9,121,069 9/1/2015 | Lo
98. 9,194,001 11/24/2015 | Brenner
99. 9,290,808 3/22/2016 | Fodor
100. 9,290,809 3/22/2016 | Fodor
101, 9,328,383 5/3/2016 | Van Eijk
102, 9,334,536 5/10/2016 | Van Eijk
103. 9,340,830 5/17/2016 | Lipson
104. 9.371.598 6/21/2016 | Chee
Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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105. 9,376,716 6/28/2016 | VanEijk

106. 9,376,719 6/28/2016 | Van Eijk

107. 9,404,156 8/2/2016 | Hicks

108. 9,447,459 9/20/2016 | Van Eijk

109. 9,453,256 9/27/2016 | Van Eijk

110. 9,493,820 11/15/2016 | Van Eijk

111. 9,506,061 11/29/2016 | Brown

112, 9,574,230 2/21/2017 | VanEijk

113. 9,593,365 3/14/2017 | Frisen et al.

114. 9,657,335 5/23/2017 | Van Eijk

115. 9,670,542 6/6/2017 | Van Eijk

116. 9,702,004 7/11/2017 | Van Eijk

117, 9,745,627 8/29/2017 | Van Eijk

118, 9,777,324 10/3/2017 | Van Eijk

119. 9,896,721 2/20/2018 | Van Eijk

120. 9,898,576 2/20/2018 | Van Eijk

121, 9,898,577 2/20/2018 | Van Eijk

122. 10,023,907 7/17/2018 | Van Eijk

123. 10,030,261 7/24/2018 | Frisen et al.

124. 10,095,832 10/9/2018 | Van Eijk

125. 20020064779 5/30/2002 | Landegren

126. 20020150909 10/17/2002 | Stuelpnagel

127. 20020168645 11/14/2002 | Taylor

128. 20030040035 2/27/2003 | Slamon

129. 20030064398 4/3/2003 | Barnes

130. 20030087232 5/8/2003 | Christians

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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131. 20030096323 5/22/2003 | James

132. 20030148335 8/7/2003 | Shen et al.

133. 20030162216 8/28/2003 | Gold

134. 20030170637 9/11/2003 | Pirrung et al.

135. 20030224419 12/4/2003 | Corcoran

136. 20030232382 12/18/2003 | Brennan

137. 20030235852 12/25/2003 | Roberts

138. 20040002090 1/1/2004 | Mayer et al.

139. 20040067492 4/8/2004 | Peng et al.

140. 20040096853 5/20/2004 | Mayer

141, 20050003431 1/6/2005 | Wucherpfennig

142. 20050019776 1/27/2005 | Callow et al.

143. 20050026188 2/3/2005 | Van Kessel

144. 20050037362 2/17/2005 | Remacle et al.

145. 20050037393 2/17/2005 | Gunderson et al.

146. 20050164292 7/28/2005 | Farooqui

147. 20050191656 9/1/2005 | Drmanac et al.

148. 20050239192 10/27/2005 | Nasarabadi et al.

149. 20050255548 11/17/2005 | Lipovsek et al.

150. 20050260653 11/24/2005 | LaBaer

151, 20060003394 1/5/2006 | Song

152. 20060039823 2/23/2006 | Yamakawa et al.

153. 20060046313 3/2/2006 | Roth

154, 20060079453 4/13/2006 | Sidney et al.

155. 20060134669 6/22/2006 | Casasanta

156. 20060164490 7/27/2006 | Kim et al.

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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157. 20060188875 8/24/2006 | Cox et al.

158, 20060199207 9/7/2006 | Matysiak

159. 20060211001 9/21/2006 | Yu et al.

160. 20060216775 9/28/2006 | Burkart ct al.

161. 20060228758 10/12/2006 | Muchhal et al.

162. 20060263789 11/23/2006 | Kincaid

163. 20060275799 12/7/2006 | Banerjee et al.

164. 20070014810 1/18/2007 | Baker et al.

165. 20070020625 1/25/2007 | Duchaud et al.

166. 20070020640 1/25/2007 | McCloskey et al.

167. 20070020669 1/25/2007 | Ericsson

168. 20070026430 2/1/2007 | Andersen et al.

169. 20070036511 2/15/2007 | Lundquist et al.

170. 20070054288 3/8/2007 | Su etal.

171. 20070099208 5/3/2007 | Drmanac et al.

172. 20070128624 6/7/2007 | Gormley et al.

173. 20070166725 7/19/2007 | McBride et al.

174. 20070172873 7/26/2007 | Brenner et al.

175. 20070178503 8/2/2007 | Jiang

176. 20070207482 9/6/2007 | Church et al.

177. 20070254305 11/1/2007 | Paik, etal.

178. 20070269805 11/22/2007 | Hogers

179. 20080009420 1/10/2008 | Schroth et al.

180. 20080032301 2/7/2008 | Rank et al.

181. 20080071071 3/20/2008 | LaBaer et al.

182. 20080108082 5/8/2005 | Rank ct al.

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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Examiner | Desig. Document Publication Filing Date
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183. 20080108804 5/8/2008 | Hayashizaki et al.
184. 20080124252 5/29/2008 | Marchand et al.
185. 20080128627 6/5/2008 | Lundquist et al.
186. 20080220434 9/11/2008 | Thomas
187. 20080220981 9/11/2008 | McGregor
188. 20080261204 10/23/2008 | Lexow
189. 20080293591 11/27/2008 | Taussig et al.
190. 20080312103 12/18/2008 | Nemoto et al.
191 20090006002 1/1/2009 | Honisch et al.
192. 20090018024 1/15/2009 | Church et al.
193. 20090026082 1/29/2009 | Rothberg et al.
194. 20090036323 2/5/2009 | van Eijk et al.
195. 20090082212 3/26/2009 | Williams
196. 20090099041 4/16/2009 | Church et al.
197. 20090105959 4/23/2009 | Braverman et al.
198. 20090117573 5/7/2009 | Fu etal.
199. 20090170713 7/2/2009 | van Eijk et al.
200. 20090192044 7/30/2009 | Fouillet
201 20090215633 8/27/2009 | van Eijk et al.
202. 20090233802 9/17/2009 | Bignell et al.
203. 20090253581 10/8/2009 | van Eijk et al.
204. 20090280487 11/12/2009 | Hung et al.
205. 20090283407 11/19/2009 | Van Eijk
206. 20090291854 11/26/2009 | Weisinger-Mayr et al.
207. 20090305237 12/10/2009 | Cantor et al.
208. 20090321262 12/31/2009 | Adachi et al.
Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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(37 CFR §1.98(b)) May 2, 2019

U.S. Patent Documents

Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate

209. 20100035249 2/11/2010 | Hayashizaki et al.
210. 20100099103 4/22/2010 | Hsich et al.
211 20100105052 4/29/2010 | Drmanac et al.
212. 20100111768 5/6/2010 | Banerjee et al.
213. 20100113302 5/6/2010 | Williams
214. 20100120098 5/13/2010 | Grunenwald et al.
215. 20100137143 6/3/2010 | Rothberg et al.
216. 20100151464 6/17/2010 | Stuelpnagel et al.
217. 20100159446 6/24/2010 | Haff et al.
218. 20100184614 7/22/2010 | Yeetal.
219. 20100227329 9/9/2010 | Cuppens
220. 20100282617 11/11/2010 | Rothberg et al.
221. 20110059865 3/10/2011 | Smith et al.
222. 20110244448 10/6/2011 | Shirai et al.
223. 20110245101 10/6/2011 | Chee et al.
224. 20110245111 10/6/2011 | Chee
225. 20120046175 2/23/2012 | Rodesch et al.
226. 20120065081 3/15/2012 | Chee
227. 20120129248 5/24/2012 | Chee et al.
228. 20120135871 5/31/2012 | van Eijk et al.
229. 20120195810 8/2/2012 | Cohen et al.
230. 20120202698 8/9/2012 | van Eijk et al.
231 20120245053 9/27/2012 | Shirai et al.
232. 20120270748 10/25/2012 | Chee et al.
233. 20130096033 4/18/2013 | Routenberg
234. 20130261019 10/3/2013 | Lin et al.

Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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Patent and Trademark Office

Attorney Docket No.
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(37 CFR §1.98(b)) May 2, 2019
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate
235. 20130296174 11/7/2013 | Peumans
236. 20140079923 3/20/2014 | George et al.
237. 20140121118 5/1/2014 | Warner
238. 20140155274 6/5/2014 | Xie et al.
239. 20140227705 8/14/2014 | Vogelstein et al.
240. 20140274731 9/18/2014 | Raymond et al.
241. 20140342921 11/20/2014 | Weiner
242. 20140378345 12/25/2014 | Hindson et al.
243. 20150051085 2/19/2015 | Vogelstein et al.
244. 20150087027 3/26/2015 | Makarov et al.
245. 20160003812 1/7/2016 | Porreca et al.
246. 20160024576 1/28/2016 | Chee
247. 20160298180 10/13/2016 | Chee
248. 20160333403 11/17/2016 | Chee
249. 20170058339 3/2/2017 | Chee
250. 20170166962 6/15/2017 | van Eijk et al.
251 20180247017 8/30/2018 | van Eijk et al
252. 20180291439 10/11/2018 | van Eijk et al.
253. RE44596 11/12/2013 | Stroun et al.
Foreign Patent Documents or Published Foreign Patent Applications
Examiner | Desig. Publication Country or Translation
Initial ID Document Number Date Patent Office Class | Subclass Yes No
254. | EP 1910562 4/16/2008 | EP
255. | EP 1929039 6/11/2008 | EP
256. | EP 1966393 9/10/2008 | EP
257. | EP 2002017 12/17/2008 | EP
258. | EP 2292788 3/9/2011 | EP

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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259. | EP 2302070 3/30/2011 | EP

260. | EP 2363504 9/7/2011 | EP

261. | EP 2580351 4/17/2013 | EP

262. | EP 2789696 10/15/2014 | EP

263. | EP2963127 1/6/2016 | EP

264. | EP 3045544 712012016 | EP

265. | EP 3239304 11/1/2017 | EP

266. | JP2011-182702 9/22/2011 | JP Englsh

267. | JP2014-217381 1112012014 | JP Englsh

268. | KR 10-20090081260 7/28/2009 | KR
English

269. | RU 2145635 2/20/2000 | RU Translatio
n

270. | RU 2270254 2/20/2006 | RU English
Abstract

271. | WO 1989/010977 11/16/1989 | WO

272. | WO 1991/006678 5/16/1991 | WO

273. | WO 1995025116 9/21/1995 | WO

274, | WO 1995035505 12/28/1995 | WO

275. | WO 1998/044151 10/8/1998 | WO

276. | WO 1999/032654 7/1/1999 | WO

277. | WO 20000018957 4/6/2000 | WO

278. | WO 2000/024940 5/4/2000 | WO

279. | WO 2001/007915 2/1/2001 | WO

280. | WO 2001/042796 6/14/2001 | WO

281. | WO 2001/090415 11/29/2001 | WO

282, | WO 2002/024952 3/28/2002 | WO

283. | WO 2002/059355 8/1/2002 | WO

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with

next communication to applicant.
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Examiner | Desig. Publication Country or Translation
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284, WO 2002/059364 8/1/2002 | WO
285. WO 2002/077283 10/3/2002 | WO
286. WO 2002/088396 11/7/2002 | WO
287. WO 2003/010176 2/6/2003 | WO
288. WO 2004/028955 4/8/2004 | WO
289. WO 2005/026387 3/24/2005 | WO
290. WO 2005/042759 5/12/2005 | WO
291. WO 2006/074351 7/13/2006 | WO
292. WO 2006/084130 8/10/2006 | WO
293. WO 2006/117541 11/9/2006 | WO
294, WO 2006/137733 12/28/2006 | WO
295. WO 2007/037678 4/5/2007 | WO
296. WO 2007/041689 4/12/2007 | WO
297. WO 2007/060599 5/31/2007 | WO
298. WO 2007/073165 6/28/2007 | WO
299. WO 2007/073171 6/28/2007 | WO
300. WO 2007/076726 7/12/2007 | WO
301. WO 2007/114693 10/11/2007 | WO
302. WO 2007/120241 10/25/2007 | WO
303. WO 2007/145612 12/21/2007 | WO
304. WO 2009/032167 3/12/2009 | WO
305. WO 2009/036525 3/26/2009 | WO
306. | WO 2009/152928 12/23/2009 | WO iﬁigs;é )
307. WO 2010/019826 2/18/2010 | WO
308. WO 2010/027870 3/11/2010 | WO
309. WO 2010/126614 11/4/2010 | WO

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with

next communication to applicant.
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Examiner | Desig. Publication Country or Translation
Initial ID Document Number Date Patent Office | Class | Subclass Yes No
310. WO 2010/127186 11/4/2010 | WO
311. WO 2011/014879 2/3/2011 | WO
312. WO 2011/071943 6/16/2011 | WO
313. WO 2011/127006 10/13/2011 | WO
314, WO 2011/127099 10/13/2011 | WO
315. WO 2011/155833 12/15/2011 | WO
316. WO 2012/022975 2/13/2012 | WO
317. WO 2012/058096 5/3/2012 | WO
318. WO 2012/071428 5/31/2012 | WO
319. WO 2012/139110 10/11/2012 | WO
320. WO 2012/142213 10/18/2012 | WO
321. WO 2012/148477 11/1/2012 | WO
322. WO 2013/123442 8/22/2013 | WO
323. WO 2013/138510 9/19/2013 | WO
324, WO 2013/142389 9/26/2013 | WO
325. WO 2013/150083 10/10/2013 | WO
Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.
Initial ID Document
Affymetrix, "GeneChip Human Genome U133 Set," retrieved from the Internet: on the World Wide
326. Web at affymetrix.com/support/technical/datasheets/hgul33_datasheet.pdf, retrieved on February
26, 2003.
397 Affymetrix, "Human Genome U95Av2," INTERNET CITATION, retrieved from the internet: on
) the World Wide Web affymetrix.com, retrieved on October 2, 2002
Albretsen et al., "Applications of magnetic beads with covalently attached oligonucleotides in
328. hybridization: Isolation and detection of specific measles virus mRNA from a crude cell lysate",
Anal. Biochem. 189: 40-50, 1990
329 Allawi and Santal.ucia, "Thermodynamics and NMR of Internal GAT Mismatches in DNA,"
| Biochemistry, 36:10581-94
330 Anderson et al., "Microarrayed Compound Screening to Identify Activators and Inhibitors of AMP-
) Activated Protein Kinase," J. of Biomolecular Screening, 2004, 9:112

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Curio EX1057-p. 124
Curio v Prognosys




PATENT COOPERATION TREATY PCT/US2010/033064

ADVANCE E-MAIL From the INTERNATIONAL BUREAU
PCT b

NOTIFICATION CONCERNING

TRANSMITTAL OF COPY OF INTERNATIONAL DEVORE, Dianna, L.
PRELIMINARY REPORT ON PATENTARILITY Convergent Law Group LLP
475 N. Whisman Rd., # 400
(CHAPTER I OF THE PATENT COOPERATION Miontain View CA 1043
TREATY) ETATS-UNIS D’AMERIQUE

(PCT Rule 44bis.1(c)}

Pate of maiing {dawmorubivear)

10 November 2011 (10.11.2011)

Applicant’s or ageas's file reference

PGNSO02PCT IMPORTANT NOTICE
internationai application No. International #iing date (day/month/yen} Priosity date {day/month/year)

PCT/USZ2010/033064 29 Aprit 2010 (29.04.2010}) 30 April 2009 (30.04.2009)
Applicant

PROGNOSYS BIOSCIENCES, INC. et al

‘The Interpational Burcau fransmits herewith a copy ol the imernationsl peeliminary report on patentability (Chapter 1 of the Patent
Cooperation Treaty)

The Inernatioral Buxeau of WIPQ Authorized officer

34, chemia des Colombettes S!m|n Baharlo&rio X057, 125

1211 Geneva 20, Switzerland
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
{Chapter 1 of the Patent Cooperationn Treaty)

{(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below
PGNSOQ2PCT

fntemationat application Ne. International filing date (dawmonth/vear) Pricority date (day/month/vear)
PCT/US2010/033064 29 April 2010 (29.04.2010} 30 April 2009 (30.04.2009)

Internationat Paterny (“lassification (8th edition uniess older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
PROGNOSYS BIOSCIENCES, INC.

1. 'This international preliminary report on patentability {Chapter 1) is tssued by the International Bureau o behall of the
[nternational Searching Avthority under Rule 44 his. 1{3).
2. This REPORT consists of a total of 5 sheets, including this cover sheet.
v the attached sheets, any reference to the weitten opinion of the Inteynational Searching Authority should be read as a
reference (o0 the international preliminary report on patersability {Chapter [) instead.
3. This report contains indications relating w the following iters:
N/ .
M Box No. [ Basis of the report
I:I Box No. 11 Friority
l:l Box No, [If Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability
I:I Box No. IV Lack of unity of invention
E Box No. V Reasoned statement ender Article 35(2) with regard to novelly, inventive step or
industyial applicability; citations and explanations supporting such statement
l:l Box No. VI Certain documents ciled
I:I Box N, VI Certain defects in the international application
l:l Box No. VIR Certain observations on the international application
4. The International Bureau witl coomaunicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis [2).
Date of issuance of this report
01 November 2011 {01.11.2011)
. . - Authorized officer
fhe International Burean of WIPO
34, chemin des Colombettes A
1211 Geneva 20, Switzerland Simin Bahariou
Facstmile No. +41 22 338 82 70 -mail pt0d. rwipo.int .
e-mail ptdd).pot@wipo.in Curio EX1057-0. 126
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PATENT COOPERATION TREATY

" From the
INTERNATIONAL SEARCHING AUTHORITY

~ PCT

. WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

see form PCTASAZ20

Date of mailing

(dayimonthiear) seeform PCTASA210 (second sheet)

App!icaﬁfs o-r agent's file referencé FOR FURTHER ACTION .

see form PCTASARL20 , See paragraph 2 below

lntentétional application No. Internationai filing date (dayzfnqn!ftfyear) Priarity dale {daysmonthisar)
PCTAIS2010/0330864 29.04 2010 30.04.2009

Intemnational Patent Classification (IPC) or both national classification and IPC

INV. C12Q168

Applicant -

PROGNOSYS BIOSGIENGES, INC.

1. This opinion contains indications relating to the following items:

‘Box No.| '~ Basis of the opinion

[J Box No. it Priority 7

[1 Box No. Il Non-establishment of opihioﬁ with regard‘to novelty, inventive step and industrial applicabifity

B BoxNo. IV Lack of unity of invention

Box No. V Reasoned siatement under Rule 43bis, 1{a)(i) (l with regard to novelty, inventive step and industrial
o appilcab;hty. citations and explanatlons supporting such statement

[J BoxNo. Vi Certain documents cited

[J Box No. VIl Certain defects in the international application

[0 Box No. Vill Certain observations on the international application

2.  FURTHER ACTION .

it a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA™) except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
international Bureau under Rule 66.1bis(b) that written opinions of this international Searching Authority

will not be so considered.

if this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichaver expires later.

For further options, see Form PCTASAZ20,

3. For further details, see notes to Form PCTASAZ20.

Name and mailing address of the ISA: : Date of completion of Authorized Officer .
this opinion & "
Europearn Patent Office . . _: %s
Q) 10 Bassias, loannis ») i
~————  D-80298 Munich Curio EXL05%p. )

Tet +49 89 2399 -0
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2010033064

Box No.| Basis of the opinion

1

2.

3.

With regard to the language, this oplmon has been established on the basns of:
g the mternatlonal apphcatlon in the Ianguage in whlch it was filed

0O a transiatlon of the international application into , which is the language of a translatuon furnished for the
purposes of international search (Rules 12, 3(a) and 23.1 {b)).

[} This opinion has been established {aking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means)
O on paper
3 in electronic form
b. (time)
3 in the international application as filed
[ together.w:im the intj;r‘nationai appligétion in 'electronicA fdrm_

L) subsequentiy to.this Authority for the purposes of seareh

{1 In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

Additional comments:

Box No.V  Reasoned statement under Rule 43bis.1{a)(i) with regard to novelly, inventive step or

industrial apphcablhty, citations and explanat:ons supporting such statement

. Statement
Novelty (Nj ' Yes: Claims
- No: Claims 1-29
lnventive step (IS) Yes: Claims
No:  Claims 1-29
Industrial applicability (tA) . Yes: Claims 1-29

Na: Claims

. Citations and explanations

see separate sheet
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WRITTEN OPINION OF THE : International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2010/033064
Re ltem V:
1 The present application relates to nucleic acid contructs which comprise a

region of interest (ROI), at least of unique identifier and at least one
amplification site. Said contructs are used in methods for determining the
sequence of nucleic acids, for identifying nucleic acids having a desired
sequence and in methods for selecting nucleic acids having a desired

sequence.
2 Reference is made to the following documents:
D1 WO 2007/073171 A2 (KEYGENE NV [NL]; VAN EIJK MICHAEL
JOSEPHUS THER [NL]) 28 June 2007 (2007-06-28) .
D2 WO 2007/076726 A1 (LOK SI [CN]) 12 July 2007 (2007-07-12)
3 - The application is drafted in a very broad manner. The terms used, "region of

" "

~ interest”, "unique identifier”, etc. are very undefined and open for
interpretation in various directions. Gonsequently, the claims need to be
interpreted in the broadest possible sense. This approach leads to objections
under Articles 33(2) and (3) in view of the teaching of D1 and/or D2.

3.1 D1 describes methods for transcript profiling using high throughput

sequencing techniques where adaptors are used that can be used as a

" template for PCR ofigonucleotide primers and for sequencing. The constructs
can be immobilized on a solid support such as beads. The adaptors may
comprise identifier sequences that can be unique and can vary in the length.
Any nucleic acid to be analyzed in D1 represents the region of interest (ROI).
The unique identifiers are not further characterized in the application. Hence,
the unique identifiers of D1 fully fall into the scope of this expression. These
unigue identifiers can vary in the length. Consequently, any ROl can be
attached to different identifiers and thus the concept of having the same ROI
with different unique identifiers is fulfilled. The adaptors represent the
amplification site since they are used as a template for PCR oligonuclectide
primers and for sequencing. Restrictions sites within the constructs are
mentioned. Sequencing of the constructs anticipates the method as described
in claims 11-17. The determination of the sequence and further analysis for
transcript profiling requires the identification of nucieic acids with desired
sequences and also the selection thereol. Conseguently, the subject-matter of
all claims (1-29) is anticipated by the teaching of D1 (Articie 33(2) PCT).

Form PCT/ISA/237 {Separate Sheet) {Shest 1) (EPO-April 2005} Curio EX1057-p. 129
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WRITTEN OPINION OF THE o International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) - PCT/US2010/033064

3.2 In D2 methods are described for nucleic acid mapping and identification of
fine-structural variations in nucleic acids wherein so called "Genomic
Variations Tags" {(GVTs) are produced that bind to target nucleic acids. Said
GVTs comprise one or more restriction endonucleases sites. They can be -
used as unique genomic positional identifiers. Different restriction
endonucleases sites can be used in the GVTs which are tagged to the ROls.
Hence, the same RO can have different unique identifiers. Ampfification and
sequencing via these tags is described. Immobilisation on solid support is not
specifically mentioned in this prior art document. However, this is not .
considered something special which would not be within the ordinary skills of
a person in the art.

Consequently, claims 1-6, 9-25, 28, and 29 are not in accordance with Article
33(2) PCT in view of D2. Claims 7, 8, 26, and 27 contravene the requirements
of Article 33(3) PCT in view of the teaching of D2 combined with general
knowledge. '

4 Claim 28 lacks clarity (Article 6 PCT) apparently due to a wrong syntax.

- Expressions like "incorporé_ted herein/hereby by reference” used in the
description {e.g. on pages 12 and 24) render the true scope of the application
unclear and are thus not in accordance with Article 6 PCT. -

The same applies for the use of expressions like "spirit of the invention” (see
e.g. on pages 30, 42, 43).

Form PCTASA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) Curio EX1057-p. 130
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PATENT COOPERATION TREATY PCT/US2010/044134

ADVANCE E-MAIL From the INTERNATIONAL BUREAU
PCT b

NOTIFICATION CONCERNING

TRANSMITTAL OF COPY OF INTERNATIONAL DEVORE, Dianna, L.
PRELIMINARY REPORT ON PATENTARILITY gyg‘;\‘erg\ms‘;ﬁ"a"n%’;ﬁ LSLL:DRE 400
(CHAPTER I OF THE PATENT COOPERATION Mountain View, CA 54043

TREATY) ETATS-UNIS D’AMERIQUE

(PCT Rule 44bis.1(c)}

Pate of maiing {dawmorubivear)

09 February 2012 (09.02.2012)

Applicant’s or ageas's file reference

PGNSO03PCT IMPORTANT NOTICE
internationai application No. International #iing date (day/month/yen} Priosity date {day/month/year)

PCT/US2010/044134 02 August 2010 (02.08.2010) 31 July 2008 (31.07.2009)
Applicant

PROGNOSYS BIOSCIENCES, INC. et al

‘The Interpational Burcau fransmits herewith a copy ol the imernationsl peeliminary report on patentability (Chapter 1 of the Patent
Cooperation Treaty)

The Inernatioral Buxeau of WIPQ Authorized officer

34, chemin des Colombettes - R : o
1211 Geneva 20, Switzerland Agnes Wittmann !:guﬁgllf§1057-p. 131

Curio v Prognosys




PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
{Chapter 1 of the Patent Cooperationn Treaty)

{(PCT Rule 44bis)

Applicant’s or agent’s file reference
PGNSOQ3PCT

FOR FURTHER ACTION

See ilem 4 below

fntemationat application Ne.
PCT/US2010/044134

International filing date (dawmonth/vear)
02 August 2010 (02.08.2010)

Pricority date (day/month/vear)
31 July 2009 (31.07.2009)

Internationat Paterny (“lassification (8th edition uniess older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant

PROGNOSYS BIOSCIENCES, INC.

[

This REPORT consists of a tolal of 10 sheets, including this cover sheet.

1. 'This international preliminary report on patentability {Chapter 1) is tssued by the International Bureau o behall of the
[nternational Searching Avthority under Rule 44 his. 1{3).

v the attached sheets, any reference to the weitten opinion of the Inteynational Searching Authority should be read as a
reference (o0 the international preliminary report on patersability {Chapter [) instead.

}2 Box No. [
Box No. II
Box No. [I§

Box No. IV

Box No. V

L] XX X

Box No. VI

Box Na, VI

X

X

Box No. VI

3. This report contains indications relating w the following iters:

Basis of the report

Friority

Non-establishment of opinion with regard to novelty, inventive step and industrial

applicability

Lack of unity of invention

Reasoned statement ender Article 35(2) with regard to novelly, inventive step or
industyial applicability; citations and explanations supporting such statement

Cerain documents cited

Certain defects in the international application

Certain observations on the international application

4. The International Bureau witl coomaunicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
31 January 2012 (31.01.20172)

Facsimile No. +41 22 338 82 70

The Internaticnal Burean of WP
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Auntborized officer

Agnes Wittmann-Regis

e-mail ptlB.pot@wipo.int Curio EX1057-0. 137
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PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To:

see form PCTASAZ20

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(dayimenthivear) see form PCTASARZ210 (second sheet)

Applicant’s or agent's file reference

sge form PCTASARZ20

FOR FURTHER ACTION

See paragraph 2 below

International application No.

International filing date (dayfnonifijrear)

Priority date {day/manthyear)

PCTAUS2010/044134 02.08.2010 31.07.2009
International Patent Classification (IPC) or both national classification and IPC
INV. GOTN33573 C12Q134 C12Q1/37 GO1N33543
Applicant
PROGNOSYS BIOSCIENCES, INC.
1. This opinion contains indications relating to the following items:
Box No. | Basis of the opinion
[J Box No. Il Priority
Box No. lfl  Nan-establishment of opinian with regard ta novelty, inventive step and industrial applicability
B Box No. IV Lack of unity of invention
Box No. V Reascned statement under Rule 43bis.1(a){i} with regard to novelty, inventive step and industrial
applicability; citations and explanations supporting such statement
[l Box No.Vl  Certain documents cited
B Box No. Vil Gertain defects in the international application
Box Ne. Vil Gertain observations on the international application

2. FURTHER ACTION

if a demand for international preliminary examination is made, this opinion will usually be considered to be a
written apinion of the International Preliminary Examining Authority {"{PEA") except that this does not apply where
the applicant chooses an Authaority other than this one fo be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 86.1bis(b) that written opinicns of this International Searching Authority

will not be s0 considered.

If this apinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASAR220 or befare the expiration of 22 moenths from the priority date,

whichever expires {ater.

For further options, see Form PCTASAZ20.

3. For further details, see notes to Form PCTASA220.

Name and mailing address of the {SA:

) European Patent Office
P.B. 5818 Patentlaan 2

NL-2280 HV Rijswijk - Pays Bas

Tel. +31 70 340 - 2040

Tmw: 34 ™Y M40 23010

Date of completion of
this opinion

see form
PCTASAZ10Q

Authorized Officer
g{*“hﬁ V‘cn‘mfmfl
£

Tuynman, Antonin ,,) 0»)
9 EX1057p. &

i
Telephone No. +31 70 340-995 ; ot
eephone No. + urio v Progno&y&*

NETS . o
2

=1
tasng upaS




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2010044134

Box No.| Basis of the opinion

1.

2.

3.

With regard to the language, this opinion has been established on the basis of:
Bl the international application in the language in which it was filed

[1 atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search {Rules 12.3(a) and 23.1 (b)).

[J  This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1{a)}

With regard to any nucleotide andior amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means)
O on paper
L in electronic form
b. {time)
O in the international application as filed
O together with the international application in electronic form

L subsequently to this Authority for the purposes of search

4. L1 In addition, in the case that more than one versian or copy of a sequence listing has been filed or furnished,

the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Curio EX1057-p. 134
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTAUS2010044134
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The guestions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

1 the entire international application
B claims Nos. 7-47
because:
{1 the said international application, or the said claims Nos. relate to the following subject matter which does
not require an international search (specify):
1 the description, claims or drawings (indicate particular elfements befow} or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):
1 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):
no international search report has been established for the whole application or for said claims Nos. 7-47
1 a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit;
O furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.
U furnish a sequence listing in electronic form complying with the standard provided for in Annex G
of the Administrative Instructions, and such listing was not available to the international Searching
Authority in a form and manner acceptable to it.
O pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).
00 See Supplemental Box for further details
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2010044134

Box No. IV Lack of unity of invention

1. @ Inresponse to the invitation (Form PCTASA/2086) to pay additional fees, the applicant has, within the
applicable time limit:

O paid additional fees
O paid additional fees under protest and, where applicable, the protest fee

O paid additional fees under protest but the applicable protest fee was not paid
not paid additional fees

2. L1 This Authority found that the requirement of unity of invention is not complied with and chase not to invite
the applicant to pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

O complied with

not complied with for the following reasons:

see separate sheet

4. Consequently, this report has been established in respect of the following parts of the international application:

O all parts.

& the parts relating to claims Nos. 1-6

Box No.V Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty {N) Yes: Claims

No: Claims 1-6
Inventive step (iS) Yes: Claims

Nao: Claims 1-6
Industrial applicability (1A) Yes: Claims 1-6

No: Claims

2. Citations and explanations

see separate sheet
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2010044134

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIIl  Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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Curio v Prognosys



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2010/044134

Re ltem |V
Lack of unity of invention

The problem to be solved in the present application (PA) relates to the detection of
biological and/or chemical activity in a sample. The single general concept which can
be identified a priori as linking the various claimed inventions and which forms a
solution to the above mentioned problem relates to "the notion that an assay tool
comprising a set of two or more immobilised constructs comprising a releasable
component and a capture surface, wherein release of the component allows for the
detection of a positive signal”

However, US2006/003394 A (hereinafter referred to as D1, relevant passages as
cited in the search report) and WO2007/060529 A (hereinafter referred to as D2,
relevant passages as cited in the search report) disclose such a notion.

In the light of D1 and D2, each document if taken alone, the above identified single
general concept is not novel and inventive and can thus not be the single general
inventive concept as required by Rule 13.1 PCT. The present application is therefore
considered not to fulfill the requirement of unity as laid down in Rule 13.1 PCT.

Consequently the groups of inventions are split up as follows:
1) An assay tool for detecting biological or chemical activity in a sample (claims 1-6)

2) An assay tool for detecting activity in a sample involving constructs with cleavage
agent substrate region, affinity region and detectable marker {claims 7-9,19)

3) An assay tool for detecting cleavage agent activity in a sample involving constructs
with cleavage agent substrate and detectable marker (claims 10-18,34)

4) An assay tool and method for detecting activity of a cleavage agent in a sample
wherein the proximity of first and second surface allow for the detection of the positive
signal (claims 20-33 and 41)

5) An assay tool for detecting activity of a cleavage agent in a sample, wherein
association of a first released component of a combined detectable marker with a
second component thereof on the capture surface creates a positive signal though
interaction of first and second components of the combined detectable marker (claim
35)

6) An assay tool and methods for detecting competitive binding of a molecule in a
sample (claims 36,37,42 and 43)

7) An assay tool for detecting activity of an enzyme (claims 38 and 39)

Form PCTASA/237 (Separale Sheet) (Sheet 1) (EPQ-April 2005) Curio EX1057-p. 138
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2010/044134

8) A method for detecting cleavage agent activity in a sample involving a surface with
releasable component constructs and capture agents (claim 40)

9) A method for detecting a modulator of enzyme activity (claims 44-47)

No other technical features could be identified that form a technical relationship
among each of the separate inventions claimed and which could be considered as
special technical feature within the meaning of Rule 13.2 PCT. As no additional
search fees have been paid upon invitation, the present opinion is limited to group of
inventions 1 (claims 1-6).

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1 US 2006/003394 A1 (SONG XUEDONG [US]) 5 January 2006
(2006-01-05)

D2 WO 2007/060599 A1 (KONINKL PHILIPS ELECTRONICS NV [NL];
VOSSENAAR ERIK R [NL]; PRINS MENN) 31 May 2007 (2007-05-31)

1 The present application does not meet the criteria of Article 33(2) PCT,
because the subject-matter of independent claim 1 is not new.

D1 discloses : An assay tool (Figure 3, claim 24, pars. 4-6,15,18,20,30,60 and
61) for detecting biological or chemical activity in a sample, comprising: a set
of at least twao different immobilized constructs (e.g. Figure 3 items 47 and 49:
immobilised on particle 43), wherein the constructs comprises a releasable
component (item 45, figure 3); and a capture surface (Figure 3, item 31);
wherein the exposure of the immobilized constructs to a biological or chemical
activity may result in release of a releasable component from one or more of
the immobilized constructs, and wherein the interaction of a releasable
component with the capture surface directly or indirectly enables the
generation of a positive signal (claim 24).

2 The present application does not meet the criteria of Article 33(3) PCT,
because the subject-matter of independent claim 1 does not involve an
inventive step.

2.1 As claim 1 is not novel (see point 1) it cannot be inventive either.
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2.2

Also in view of D2 alone claim 1 is not inventive: D2 discloses a similar assay
tool for detecting biological or chemical activity in a sample as described in
detail under point 1 (see D2, figures 5-10) which differs from presently claimed
assay tool in that there is only one type of immobilised construct. The effect
thereof is that the tool does not allow for multiplexing assays.

The problem to be solved by the present invention may therefore be regarded
as how to provide an assay tool so as to allow multiplexing assays.

The solution proposed in claim 1 of the present application cannot be
considered as involving an inventive step (Article 33(3) PCT) for the following
reasons: D2 already suggests that different labels can be used (par. 89) in the
methods, systems and devices disclosed therein. If this solution is applied to
the embodiments involving the label as part of the substrate to be cleaved as
well as part of the product (pars. 60-67; figures 5-10), a tool is provided which
falls within the scope of present claim 1.

Dependent claims 2-6 do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of the
PCT in respect of novelty and/or inventive step, see D1 and/or D2 {relevant
passages as cited in the search report). The incorporation of the features of
claims 2-6 into independent claim 1 is either known or obvious from D1-D2 or
falls within the knowledge and ability of a person skilled in the art.

Re ltem VIi

Certain defects in the international application

4 The phrase " incorporated by reference” on several pages of the description
should be deleted. According to the PCT Guidelines, Il, 4.26, the patent
specification should be self contained i.e. capable of being understood without
reference to any other document.

5 The statement which refers to the extent of protection being expanded to
cover the spirit of the invention on several pages of the description should be
deleted (PCT Guidelines i, 5.30).

Re ltem VI

Certain observations on the international application

6 The application does not meet the requirements of Article 6 PCT, because
claim 1 is not clear.
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6.1 The phrase "constructs comprises” is unclear as it is not clear whether it was
intended that only one of the constructs comprises a releasable component or
whether both comprise a releasable component.

6.2 Claim 2 is unclear as only the releasable component can bind to the capture
surface and not the complete immobilised constructs comprising a releasable
component as the claim presently suggests.
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Box No.| Basis of the opinion

1.

2.

3.

With regard to the language, this opinion has been established on the basis of:
Bl the international application in the language in which it was filed

[1 atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search {Rules 12.3(a) and 23.1 (b)).

[J  This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1{a)}

With regard to any nucleotide andior amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means)
O on paper
L in electronic form
b. {time)
O in the international application as filed
O together with the international application in electronic form

L subsequently to this Authority for the purposes of search

4. L1 In addition, in the case that more than one versian or copy of a sequence listing has been filed or furnished,

the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The guestions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

1 the entire international application
B claims Nos. 7-47
because:
{1 the said international application, or the said claims Nos. relate to the following subject matter which does
not require an international search (specify):
1 the description, claims or drawings (indicate particular elfements befow} or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):
1 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):
no international search report has been established for the whole application or for said claims Nos. 7-47
1 a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit;
O furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.
U furnish a sequence listing in electronic form complying with the standard provided for in Annex G
of the Administrative Instructions, and such listing was not available to the international Searching
Authority in a form and manner acceptable to it.
O pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).
00 See Supplemental Box for further details

Curio EX1057-p. 144
Curio v Prognosys



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2010044134

Box No. IV Lack of unity of invention

1. @ Inresponse to the invitation (Form PCTASA/2086) to pay additional fees, the applicant has, within the
applicable time limit:

O paid additional fees
O paid additional fees under protest and, where applicable, the protest fee

O paid additional fees under protest but the applicable protest fee was not paid
not paid additional fees

2. L1 This Authority found that the requirement of unity of invention is not complied with and chase not to invite
the applicant to pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

O complied with

not complied with for the following reasons:

see separate sheet

4. Consequently, this report has been established in respect of the following parts of the international application:

O all parts.

& the parts relating to claims Nos. 1-6

Box No.V Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty {N) Yes: Claims

No: Claims 1-6
Inventive step (iS) Yes: Claims

Nao: Claims 1-6
Industrial applicability (1A) Yes: Claims 1-6

No: Claims

2. Citations and explanations

see separate sheet
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Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIIl  Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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Re ltem |V
Lack of unity of invention

The problem to be solved in the present application (PA) relates to the detection of
biological and/or chemical activity in a sample. The single general concept which can
be identified a priori as linking the various claimed inventions and which forms a
solution to the above mentioned problem relates to "the notion that an assay tool
comprising a set of two or more immobilised constructs comprising a releasable
component and a capture surface, wherein release of the component allows for the
detection of a positive signal”

However, US2006/003394 A (hereinafter referred to as D1, relevant passages as
cited in the search report) and WO2007/060529 A (hereinafter referred to as D2,
relevant passages as cited in the search report) disclose such a notion.

In the light of D1 and D2, each document if taken alone, the above identified single
general concept is not novel and inventive and can thus not be the single general
inventive concept as required by Rule 13.1 PCT. The present application is therefore
considered not to fulfill the requirement of unity as laid down in Rule 13.1 PCT.

Consequently the groups of inventions are split up as follows:
1) An assay tool for detecting biological or chemical activity in a sample (claims 1-6)

2) An assay tool for detecting activity in a sample involving constructs with cleavage
agent substrate region, affinity region and detectable marker {claims 7-9,19)

3) An assay tool for detecting cleavage agent activity in a sample involving constructs
with cleavage agent substrate and detectable marker (claims 10-18,34)

4) An assay tool and method for detecting activity of a cleavage agent in a sample
wherein the proximity of first and second surface allow for the detection of the positive
signal (claims 20-33 and 41)

5) An assay tool for detecting activity of a cleavage agent in a sample, wherein
association of a first released component of a combined detectable marker with a
second component thereof on the capture surface creates a positive signal though
interaction of first and second components of the combined detectable marker (claim
35)

6) An assay tool and methods for detecting competitive binding of a molecule in a
sample (claims 36,37,42 and 43)

7) An assay tool for detecting activity of an enzyme (claims 38 and 39)
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8) A method for detecting cleavage agent activity in a sample involving a surface with
releasable component constructs and capture agents (claim 40)

9) A method for detecting a modulator of enzyme activity (claims 44-47)

No other technical features could be identified that form a technical relationship
among each of the separate inventions claimed and which could be considered as
special technical feature within the meaning of Rule 13.2 PCT. As no additional
search fees have been paid upon invitation, the present opinion is limited to group of
inventions 1 (claims 1-6).

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1 US 2006/003394 A1 (SONG XUEDONG [US]) 5 January 2006
(2006-01-05)

D2 WO 2007/060599 A1 (KONINKL PHILIPS ELECTRONICS NV [NL];
VOSSENAAR ERIK R [NL]; PRINS MENN) 31 May 2007 (2007-05-31)

1 The present application does not meet the criteria of Article 33(2) PCT,
because the subject-matter of independent claim 1 is not new.

D1 discloses : An assay tool (Figure 3, claim 24, pars. 4-6,15,18,20,30,60 and
61) for detecting biological or chemical activity in a sample, comprising: a set
of at least twao different immobilized constructs (e.g. Figure 3 items 47 and 49:
immobilised on particle 43), wherein the constructs comprises a releasable
component (item 45, figure 3); and a capture surface (Figure 3, item 31);
wherein the exposure of the immobilized constructs to a biological or chemical
activity may result in release of a releasable component from one or more of
the immobilized constructs, and wherein the interaction of a releasable
component with the capture surface directly or indirectly enables the
generation of a positive signal (claim 24).

2 The present application does not meet the criteria of Article 33(3) PCT,
because the subject-matter of independent claim 1 does not involve an
inventive step.

2.1 As claim 1 is not novel (see point 1) it cannot be inventive either.
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2.2

Also in view of D2 alone claim 1 is not inventive: D2 discloses a similar assay
tool for detecting biological or chemical activity in a sample as described in
detail under point 1 (see D2, figures 5-10) which differs from presently claimed
assay tool in that there is only one type of immobilised construct. The effect
thereof is that the tool does not allow for multiplexing assays.

The problem to be solved by the present invention may therefore be regarded
as how to provide an assay tool so as to allow multiplexing assays.

The solution proposed in claim 1 of the present application cannot be
considered as involving an inventive step (Article 33(3) PCT) for the following
reasons: D2 already suggests that different labels can be used (par. 89) in the
methods, systems and devices disclosed therein. If this solution is applied to
the embodiments involving the label as part of the substrate to be cleaved as
well as part of the product (pars. 60-67; figures 5-10), a tool is provided which
falls within the scope of present claim 1.

Dependent claims 2-6 do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of the
PCT in respect of novelty and/or inventive step, see D1 and/or D2 {relevant
passages as cited in the search report). The incorporation of the features of
claims 2-6 into independent claim 1 is either known or obvious from D1-D2 or
falls within the knowledge and ability of a person skilled in the art.

Re ltem VIi

Certain defects in the international application

4 The phrase " incorporated by reference” on several pages of the description
should be deleted. According to the PCT Guidelines, Il, 4.26, the patent
specification should be self contained i.e. capable of being understood without
reference to any other document.

5 The statement which refers to the extent of protection being expanded to
cover the spirit of the invention on several pages of the description should be
deleted (PCT Guidelines i, 5.30).

Re ltem VI

Certain observations on the international application

6 The application does not meet the requirements of Article 6 PCT, because
claim 1 is not clear.
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6.1 The phrase "constructs comprises” is unclear as it is not clear whether it was
intended that only one of the constructs comprises a releasable component or
whether both comprise a releasable component.

6.2 Claim 2 is unclear as only the releasable component can bind to the capture
surface and not the complete immobilised constructs comprising a releasable
component as the claim presently suggests.
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Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
m the international application in the fanguage in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or netified
to this Authority under Rule 91 (Rule 435is.1(a))

3. With regard to any nucleotide and/or amine acid sequence disclosed in the intemational application, this opinicn has been
established on the basis of a sequence listing filed or fumished:

a. {means)
D on paper

D in electronic form

b. (time)
D in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4, D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statentents that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were fumished.
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Box No. V Reasoned statement under Rule 43bis.1(a){i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 2-21,23,30 YES
Claims 1,22,24-29,31-35 NO

Inventive step {1S) Claims NONE YES
Claims 1-35 NO

industrial applicability (1A) Claims 1-35 YES
Claims NONE NO

2. Citations and explanations:
Claim t Jacks novelty under PCT Articte 33(2) as being anticipated by US 2008/0312103 A1 to NEMOTO et al. (hareinafter "Nemoto”®).

As to claim 1, Nemoto feaches an array comprising a substrate having a surface;

two of more individual construcis associated on the surface of the substrate (para [0020); *An mRNA chip comprising a plurality of the
immobilized mRNA-puromycin conjugates described®), wherein the individual consiruets comprisa: an aligonucleotide encoding & peptide
of interest (para [0020] mANA); and the peptide of interest {para [0038]; "synthesizing a protein by adding the mRNA-PM conjugate
immobilized on a sotid phase to a transiation system"); wharein the oligonucieofide is associated with the substrate surface {para {0008];
“a solid phase binding site for binding an mRNA-puromycin conjugate®; sheet 1 fig ta, b}, and the peptide is associated with the
oligonucleotide {para [0038}; “synthesizing a protein by adding the mRNA-PM conjugate immobilized on a solid phase o a translation
system. Namely, when a conjugate in which puromycin is ligated to mRNA through the linker is contacted with a iranslation system, an in
vitro virus virion is known fo be formed in which the mRNA is ligated with a translated protein through the puromycin®; sheet 1 fig 1a, b).

Claims 22, 24-29, 31-35 lack noveity under PCT Article 33(2) as being anticipated by US 2005/0260653 A1 {LABAER et al.) (hereinafter
*LaBaer™}. .

As to claim 22, LaBaer teaches a method for constructing an array (abstraci; “Arrays of polypeplides can ba generaled by lransiation of
nucleic acid sequenices enceding the polypeptides al individual addresses on the array™} comprising:

a) synthesizing a set of nucleic acid sequences of known sequence on a solid substrate {para [0005]; * In one aspeci, the invention
features a method that includes: disposing, on a substrate, one or more nucteic acids that include a coding region and an ancharing agent,
maintaining the substrate under conditions which enable the anchoring agent of each disposed nucleic acid to stably attached 1o the
substrate”; para [0015]; * in one embodiment, the coding region encodes a polypeptide that includes a Jirst amino acid sequence, .g., an
amino acid saquence of interest®).

b} attaching one or more additional nucleic acid regions to the nucleic acids on the solid substrate Yo pravide extended nudleic acids on the
substrate {para [0445-0446}, "[0445] Capture Probes. The substrale can include an attached nucleic acid capture probe ai each address.
in one aspect, capiure probes can be used o create a self-assembiing array. A unique capture probe at each address selectively
hybridizes to a nucleic acid encoding a test amino acid seguence, thereby crganizing each encoding nucleic acid to a unique address. The
capture nucleic acid can be covalently attached or bound, e.g., to a polycationic surface on the substrate. {0446] The captuse probe can
itseif be synthesized in situ, e.g. by a light-directed meathod ..., or by being spottad or disposed at the addresses. The capture probe can
hybridize to the nucieic acid encoding the lest polypeptide. in a preterred embodiment, the capture probe anneals to the T7 promcler
region of a single stranded nucleic acid encoding the test amine acid sequence. in ancther embodiment, the caplure probe is ligated to the
encoding nucleic acid sequence”)

¢} perorming in vitro transcription and translation wilizing the extended nucleic acids as a lemplate for production of peptides {para [0458],
* The {usion proteins will be generated with commercially avaitable in vitro transcription/translation kits such as the Promega TNT Coupled
Reticulocyte Lysate Systerns of TNT Coupled Wheat Germ Extract Systems”; para [0022}); and

d} attaching the produced peplides on known locations on the solid substrate (para [0015]; * In one ambodiment, the coding region
encodes a polypeptide that includes a first amino acid sequence, .g., an amino acid seguence of interast, and an affinity tag. The affinity
tag binds to a binding agen!. The mathod can als¢ include disposing the binding agent on the substrate. In some cases, it is useful to
prepare a solution that includes the nucleic acid and the binding agent, and to dispose the solution onta the substrate®; sheet 1 fig 1).
~remneeeeeesgoNtinUed in Supplemental Box----c—wremreae
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As to claim 24, LaBaer further teaches that the nucleic acids are chemically synthesized directly on the solid substrale {para [0446]; “The
caplure probe can itself be synthesized in situ, e.g., by a lighi-directad methed®).

As to claim 25, LaBaer further teaches that the additional nucleic acids in step b) are altached via enzymatic figation {para [0446]; *In
another ambodiment, the capture probe is ligated to the enceding nucleic acid sequence”).

As to claim 26, LaBaer further teaches that the sl of nucleic acids comprises at least 1,000 nucleic acid sequences on the substrale {para
[0367%; For example, a single array containing 10,000 arrayed elements, for example, can be sufficient to yield 10,000 results (2.9.,
guantitative results)™.

As to claim 27, LaBaer further teaches that the set of nucieic acids comprises at least 5,000 nucleic acid sequences on the subsirate (para
[03873).

As to claim 28, LaBaer further teaches that the set of nucleic acids comprises at least 10,000 nucleic acid sequences on the substrate
{para {0367]).

As to claim 29, LaBaer teaches a methed for constructing a peptide array {abstract), cormprising:

a) manufacturing & nucleic acid microarray comprising a set of chemicall synthesized oligonuctestides encoding amine acid sequences
(para {0005}, [0D15});

b) attaching one or more adgitionat nucieic acid regions fo the nucleic agids on the solid substrate 1o provide extended nucleic acids on the
substrate {para [044E]);

¢} periorming in vitro transcription and translation utilizing the extended nucleic acids as a template for production of peptides (para (0458],
({00223 ; and

d) attaching the produced peplides on the solid substrate (para {0015]; sheet 1 fig 1).

As to claim 31, LaBaer furthar teaches that the nucleic acids are chemically synthesized directly on lhe solid substrate {para [0448]; “The
caplure probe can itself be synthasized in situ, e.g., by a light-directed method®).

As to claim 32, LaBaer further leaches tha} the additional nucisic acids in slep bj are aftached via enzymatic ligation (para {0448]; "in
another embodiment, the capiure probe is ligated to the encoding nucleic acid sequence”}.

As to claim 33, LaBaer lurther ieaches that the set of nucleic acids comprises at least 1,000 nucleic acid sequences on the substrate (para
{0367}, For example, a single array containing 10,000 arrayed elements, for example, can be sutficient {o yield 10,000 resulis (e.g.,
quantitative resulis)’).

As 1o claim 34, LaBaer further teaches that the set of nucleic acids comprises at least 5,000 nucleic acid sequences on the substrate {para
{0367)).

As to claim 35, LaBaer further teaches that the set of nucieic acids comprises at least 10,000 nucleic acid saquences on the substrate
{para {03673).

Clakms 2-10, 12-15, 23,30 lack an inventive siep under PCT Anricle 33(3) as being obvious over US 2005/5260653 A1 (LABAER et al.)
(herginafter "LaBaer*) in view of the publication titled * The developments of semisynthstic DNA.protein conjugates™ By NIEMEYER et al.
(hereinafter “Niemeyer").

As to claim 2, LaBaer teaches a subsirate having a surface; two or rmore individual constructs assaciated on the surface of the substrate,
wherein the individual constructs comprise: an oligonucleotide comprising a region encoding a peptide of interest, a region encoding an
affinity tag and an untransfated region {para {0C05]; * In one aspect, the invention features a methed that includes: dispesing, on a
substrate, one or more nuclaic acids that include a cading region and an anchoring agent, maintaining the substrate under conditions
which enable the ancharing agent of each disposed nucleic acid to stably atlached fo the substrate®; para [0015]; ™ in one embodiment, the
coding region encodes a polypeplide that includes a first amino acid sequence, .g., an amino acid sequence of interest, and an alfinity
tag. The alfinity tag binds o a binding agent®; para [0058}; *The nucleic acid can further include one or mora of: a transcription promoter; a
transeription regulatory sequence; a untransiated leader seguance; a sequence encoding a cleavage site; a recombination site; a 3
untranslated sequence®) the peptide of interest and an affinity tag (para [0022); * In one embodiment, the step of contacting the substrate
with a transtation effector includes disposing or flowing the translation effector onto the surface, for example, using a single dispensing
action or multiple dispensing actions. In one embodiment, the subsirate is also contacted with a transcription effector*); and a capture
agemn that selactivaly binds 1o the affinity tag {para {0046]; ™ In ancther aspect, the invention features a method that includes:
centemperanaously providing (e.g., depositing)—--------—-—--continuad in next Supplemental Box:
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{claim 2 continued): (i) a binding agent that can interact with a tag and (i) a nucleic acid that can be stably aitached to a substrate and that
includes a sequence encoding a first amino acid sequence and the tag onto a subsirate®; sheet 1 fig 1) wherein the oligonucleotide is
associated with the substrate surface {para [0005}). LaBaer does not teach that the peplide is assotiated with the ofigonuclectide through
binding of the affinity tag 1o the capture agent. However, Niemeyer teaches oligonuciectide-antibody array where the peplide is associated
with the ofigonuclectide through binding of the affinity tag to the capture agent (pg 400 fig 6; antibody microarray where antibody is the
capture agent). An artisan of ordinary skill in the arl would have readily appreciated that the capture agent could have been attached to
the oligonuclsctide directly, as taught by Niemayer, or attached directly to the substrate, as taught by LaBaer (sheet 1 {ig 1}. Censequently
it would have been abvious to one of ordinary skill in the arl lo combine an oligonucleotide comprising a region enceding a peplide of
interest, & region encoding an affinity tag and an untranslated region, as taught by LaBaer, with the peptide of inlerest and an affinity tag,
again as laught by LaBaer, with a caplure agen! that selectively binds to the affinity tag, again as taught by LaBaer, with the
cligonuclectide is associatad with the substrate surface, again as taught by LaBaer, with the peptide is associatad with the oligonuciestide
through binding of the affinity tag to the capture agent, as taught by Nismayer, bacause it would have enabled constructionof a
cligonuclectide-peptide microarray.

As 1o claim 3, LaBaer further teaches that the untransiated region comprises a franscriptional start site and a ribosomal binding site (para
[0115]; * The nucleic acid can further include one or more of: a transcription prometar; a transcription regulatory sequence; a untranslated
leader sequence; a franscriptional terminator; end an internal ribosome entry site”).

As to claim 4, Niemeyer further feaches that the capture agent is associated with the oligonucisotide (pg 400 fig 6).

As to claim 5, LaBaer teaches that the oligonuclectide is associated with the subsirate surlace via a linker {para [0040}; " In anothar
aspect, the invention features a method that includes: providing a substrate that includes a plurality of addresses, each addresses
incluging a nucleic acid that includes a coding region and an anchoring agent that stably attaches the nucleic acid 10 the substrate®).

As to claim 6, LaBaer jurther teaches that the capture agent is associated with the linker (para {0129} " *The binding agen! can be
attached to the substrate. For exampie, the substrate can be derivatized and the binding agent covalent attached thereto®).

As to claim 7, LaBaer jurther teaches that the substrate is a planar support {para [0D08), * The substrate can be planar, e.g., have a
herizontal planae in which the addresses are located at different discrete {ocations. The surface of the substrate can be fiat (e.g., a glass
shide) °).

As to claim 8, LaBaer further teaches that the substrate is a bead {para [0088]; * in yet another embodiment, an insoluble substrale (a.g., a
bead or particie), is disposed at each address of the plurality, and the binding agent is attached o the insoluble substrate®}.

As to claim 9, LaBaer further teaches that the oligonucieotide is double-stranded {para [0055]; “The nucleic acid can be a RNA, or a DNA
(e.9., & single-stranded DNA, or a double stranded DNA").

As 10 claim 10, Nismeyer further teaches that the otigonucleotide further comprises a region used for intreduction of the capture agent 1o
the dligonuclectide (pg 400 tig 6; A microarray of caplure oligonucleotides is used as the immobilization matrix. Note that owing to the
specificity of Watson.Crick base pairing, many different compounds can be sites pecifically immobilized simuitanaously in a single step®).

As to claim 12, LaBaer teaches a method of constructing an array {(absiract), comprising the steps of:

(a) providing a surface comprising two or mere constructs, the construcls

comprising & singie-strandaed oligonucleotide region encading a pepiide of interest

and an affinity tag (para {0005}, [0015); {0055}-" {para {0055]; “The nucleic acid can be a RNA, or a DNA (8.g., a single-stranded DNA, or &
double stranded DNA");

(d} subjecting the double-stranded oligonucigotide ragion to a transcription

and translation event {c produce a peptide comprising the peptide of interast and

the affinity tag (para [0458]; {0022]) wherein the prolein produced in step (d) is captured by the capture agent of the construct following
transiation, thereby forming individual constructs

comprising the peptide associated with a subsirate encoding the peplide {sheet 1 fig 1; para {0015}). LaBaer doas not each that the
peptida is associated with the oligonuclectide through binding of the affinity tag to the capture agent. However, Niemeyer {eaches
oligonucieotide-antibody array where the peptide is associated with tha cligonucleotide through binding of the affinity tag to the capture
agent {pg 400 fig 6; antibody microarray where antibody is the capture agent). An artisan of ordinary skill in the art would have readily
apprecialed that the capture agent could have bean altached to the oligonucieotide directly, as taught by Niemeyer, or alttached directly to
the substtate, as taught by LaBaer (sheet 1 fig 1). In addition, LaBaer does not teach (b} converting the single-stranded oligonucieotide
ragion into a double stranded oligonucieotide region,----—-—-claim continued in next Supplemental Box----—-----—--—--
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{continuation of claim 12)-—-However, an artisan of ardinary skill in the art would have readily appreciated that sequernce specific
regulators of eukaryatic gene expression (g.g. transcription binding, recognition and promoter sites), axiomatically, act through double
stranded DNA targets only. Consequently, it would have been obvious that single-stranded cligonucieotides would have had to have been
converted to a double stranded oligonuclectide belora initiating transcription/transtation. Furthermore, LaBaer does not teach {¢);
introducing an untransiated region comprising a ribosomal starl site to tha 5' end of the double-stranded cligonucizotide region, wherein
the uniransiated ragion is associated with a caplure agent with the ability to form & binding pair

with the affinity tag. However, LaBaer does teach modular construction of the oligonuciectide microarray involving hybrdization, possible
extansion, and kgation of 2 separate oligonucleotides at each addressabia position on the microarray (para [0445-0446]. An artisan of
ordinary skill in the art would have readily appreciated that such universal elements as ribosomat binding sites and/or an uniranslated
region for attachment of a capture agent with the ability to form a binding pair with the affinity tag could have been engingered into the
modular second oligonuciaotide. Indead, Nismeyer teaches association of an oligonucteotide attached o a caplure agent through
fybridization to the microarray atached oligonuclectide (pg 400 fig 6). Consequently, it would have been obvious to ong of erdinary skill in
the art to combine claim limitations {a), {b) and {d}, as taught by LaBaer, with claim Emitation (c), as taught by LaBaer in view of the
observations of an artisan of ordinary skilt in the ant concerning introducing modular slements such as a ribosomal binding site into a
microarray by way of a two oligonucieotide ligation at each addressable position of the micrearray, with ofigenucieotide-antibody array
where the peptide is associated with the otigonucieotide through binding of the affinity tag to the capiure agent, as laught by Nismeyer,
because it would have enabled construction of a supramolacular array that would function as a protein biochip.

As to claim 13, LaBaer teaches a melhod of constructing an array (abstract), comprising the steps of:

{3} providing a substrate comprising a suriace with two or more constructs associated on the surface , the constructs comprising a singls-
stranded oligonuclectide encoding a peptide of inferest and an affinity tag {para {0008}, (0016}, [0055]);

(e} subjecting the double-siranded oliganucleotide to a transcription and transiation event to produce a peptide from the double-stranded
oligonuclaotide; wherein the protein produced in step (8) is captured by the caplure agent

of the construct; and wherein the resuiting array comprises discrete units comprising a nucleic acid associated with substrate and the
peplide encoded by the nuciectide aiso associated with the substrate through a capture agent (sheet 1 fig 1; para [0015)). LaBaer does not
specifically teach tha peptide encoded by the nucleic acid is associated by the nucleic acid. However, Niemaeyer teaches oligonucleotide-
antibody array where the peptide is associated with the oligonuclectide through binding of the affinity tag to the capture agent (pg 400 fig &;
antibody microarray where antibody is the capiure agent}. An artisan of ordinary skili in the art would have readily appreciated that the
captura agent could have been attached to the oligonuclectide directly, as taught by Niemeyer, or attached directly to the substrate, as
laught by LaBaer (sheat 1 fig 1). in addition, LaBaer doas not teach (d) converting the single-stranded oligonuclectide region into a double
stranded oligonuciootide region. However, an artisan of ordinary skill in the art would have readily appreciated that sequence specific
regutators of eukaryotic gene expression {e.g. transcription binding, recognition and promotoer sites), axiomatically, act through double
stranded DNA targets only. Conseqguantly, it would hava been obvious that single-stranded oligonucieotides would have had te have been
converted to a double stranded siigenucieotide before initiating transcription/translation {i.e. claim Emitation {8)). Furthermore, LaBaer does
not teach (b} ligating a second, universal oligonucieotide to the oligonucleotides of the constructs, wherein the universal ofigonucleotide
comprises an untranslated region comprising a ribosomal binding site. However, LaBaer does teach modular construction of the
oligonucleotide microarray involving hybridization, possible axtension, and ligation of 2 separate oligonucieotides at each addressable
position on the microarray (para [0445-0446). An artisan of ordinary skill in the art would have readily appreciated that such universal
elaments as ribosomal binding sites and/or an untranslated region for attachment of a capture agent with the ability to form a binding pair
with the affinity tag could have been engineered info the modular second ofigonuclectide. Indeed, Niemeyer teaches asscciation of an
oligonuclectide attached to a capture agent through hybridization to the microarray attached oligonuciectide (pg 400 fig 8), thus fulfiliing
claim limitation {c). Consequentiy, it wouid have beon cbvious to one of ordinary skill in the art to combine clairm limitations (a), (d) and (e},
as taught by LaBaer, with claim limitation {b), as taught by LaBaer, in view of the observations of an arlisan of ordinary skill in the art
concerning infreducing modular elements such as a Abosomal binding site into 2 two oligonucieotide ligation of a microarray, with claim
limitation {c), as faught by Niemeyer, because it would have enabled construction of a supramolecutar array that would function as a
piotein biochip.

As to claim 14, LaBaer teaches method of constructing an array (abstract), comprising the steps of:

{a) providing a surface comprising two or more constructs, the constructs

comprising a single-stranded oligonucleotide region {para [0055]) having a seguence that is the

seguence encoding a peptide of interest and an affinity tag (para [D00S], [0015]); LaBaer does not teach the single stranded nucleotide is
a raverse complement sequence encoding the peptide of interest. However, an artisan of ordinary skill in the art would have readily
appraciated that a reverse complement sequence could have readily hybrigized with 8 mRNA motecute and could have utilized it to
hybridize with mRNA introduced to the microRNA. Furthermere, LaBaer does not teach {b) converting the single-stranded oligonuclectide
region into a double stranded oligonuciactide region. However, an artisan of ordinary skill in the art would have readily appreciated that
sequence specific regulatérs of eukaryotic gene expression (e.g. transcription binding, recognition and promoter sites), axiomatically, act
through double stranded DNA targets only. Consequently, if would have been obvious that single-stranded oligonucleotides woukd have
had o have been converted to a double stranded oligonuclectide bafore initiating transeription/translation {i.e. daim limitation {(d}). LaBaey|
further teaches {d) subjecting the double-stranded ofigonucieotide region to a franscription and translation svent to produce a peptide
comprising the peplide of interest and the affinity tag wherein the protein produced in step {d) is captured by the capture agent

of the construct following translation, thereby torming individual constructs comprising the peptide associaled with the substrate and an
oligonuclectide encoding the peptide assotiated with the substrate. LaBaer does not specifically teach the peptide encoded by the nucleic
acid is associated with the nucleic acid. ------------—claim continued in next Supplemental Box-----m--rmmmreee
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(continuation of claim 14)--—---—--However, Niemeyer teaches oligonucleclide-antibody array where the peptide is associated with the
oligonuctentide through binding of the affinity tag to the capiure agent {pg 400 fig 6; antibody microarray where antibody is the caplture
agont). An artisan of ordinary skill in the art would have readily appreciated that the capture agent could have been attached to the
cligonucieotide directly, as taught by Niemeyer, or attached directiy to the subsirate, as taught by LaBaer (sheet 1 fig 1)

LaBaer doss not teach (c); introducing an untranslated region comprising a ribosomal start site o the §' end of the double-stranded
oligonucieotide region, wherein the untranslated region is associated with a capture agent with the abifity to form a binding pair with the
aftinity tag. However, LaBaer does teach modular construction of the oligonuclectide microarray involving hybridization, possible
extension, and figation of 2 separate oligonucisotides at aach addressable position on the microarray (para [0445-0446]. An artisan of
ordinary skill in the art would have readity appreciated that such universal elements as ribosomal binding sites and/or an untranslaled
ragion for attachment of a capture agent with the ability 1o form a binding pair with the affinity tag could have been engineered into the
modular second oligonucieotide. Indeed, Niemeyer teaches association of an oligonucleotide attached to a capture agent through
hybridization to the microarray attached oligonucleotide (pg 400 fig 6). Conseguently, it would have been cbvious to one of ordinary skill in
the art to combine claim lmitations (&), {b} and {(d), as taught by LaBaer, in view of the cbservations of an arisan of ordinary skill, with
claim limifation (¢}, as laught by LaBaer, in view of the observations of an artisan of ordinary skill in the art concerning introducing modular
elements such as a ribosomal binding site into a microarray by way of a two ofigonucleotids bgation step of the microarray, with
attachment of a peptide of interest to an cligonuclestide encoding the pepiide via a capture agent, as taught by Niemeyer, because it
would have enabled construction of a supramolecular array that would function as a protein biochip.

As to claim 15, LaBaer teaches a method of constructing an array {abstract), comprising the steps of: (a) providing a surface comprising
two or more consiructs, the constructs

comprising a single-stranded oligonucieotide region {para [0055]) having a sequence that is the

sequence encoding a peptide of inferest and an affinity tag {para {0005}, [0015)); LaBaer does not teach the single stranded nucleotide is
a reverse complement sequence encoding the peptide of interest. Howaver, an artisan of ordinary skill in the art would have readily
appreciated that a reverse complement sequance could have readily hybridized with 8 mRNA molecule and could have utilized it to
hybridize with mANA introducad 1o the microRNA. LaBaer turther does not teach (d) converting the single-stranded oligonucieotide regions
of the constructs into double-stranded oligonuciaotide regions. However, an artisan of ordinary skiil in the art would have readily
appreciated that sequence specific regulators of eukaryotic gena axpression (e.g. iranscription binding, recognition and promoter sites),
axiomatically, act thraugh double stranded DNA targets only. Consequently, it would have besn obvious that single-stranded
oligonuciaotides would have had to have been converted to a double stranded oligonucleotide before inltiating transcriptiontransiation (i.e.
claim limitation {8)). LaBaer further teaches (e} subjecting the double-stranded ofigonucieotide region to a transcription and transiation
event to produce a peptide comprising the peplide of interast and the affinity 1ag wheroin the protein produced in step (9} is captured by
the capturs agent of the construct following translation, thereby forming individual constructs comprising the peptide associated with the
subsirate and an ofigonucloctide encoding the peptide associated with the substrate. LaBaer does not specifically teach the peptide
encoded by tha nucleic acid is associated by the nucleic acid. However, Niemeyer teaches oligonucleotide-antibody arvay where the
peptide is associated with the oligonucisotide through binding of the affinity tag to the capiure agent (pg 400 fig 6; antibody microarray
where aniibody is the caplure agent). An anisan of ordinary skifl in the art would have readily appreciated that the captura agent could
have boen attached to the oligonucioctide directly, as taught by Niemeyer, or attached directly to the substrate, as taught by LaBaer (shest
1 fig 1). Furthermore, LaBaer does not teach (b) kigaling a second, universal ofigonuclectide 1o the oligonucieotides of the constructs,
wherein the universa! oligonucieotide comprises an untranslated region comprising a ribosomal binding site. However, LaBaer doas teach
modular construction of the oligonucleolide microarray involving hybridization, possible extension, and kgation of 2 separate
oligonucleotides at each addressable position on the microarray {para {0445-0446). An artisan of ordinary skill in the art would have
readily appreciated that such universal elements as ribosomal binding sites andfor an untranslated region for attachment of a capture
agent with the ability lo form a binding pair with the affinity tag could have been engineered into the modular second oligonuclectide.
Indeed, Niemeyer teaches association of an oligonuclectide attached 1o a capture agent through hybridization to the microarray attacheg
oligonucleotide {pg 400 fig &), thus fulfilling claim limitation (¢}. Conseguantly, it would have been obvious to one of ordinary skdll in the art
{o combine claim limitations {&), (d) and (e), as taughi by LaBaer, with claim limitation (b), as taught by LaBaer, in view of tha observations
of an artisen of ordinary skill in the an conceming intreducing modular elements such as a ribosomal binding site into a two ofigonucleotide
ligation of a microarray, with ctaim fimitation (c), as taught by Niemeyer, because it would have enabled construction of a supramolecular
array that would function as a protein biochip.

As to claim 23 and 30, LaBasr teaches that the produced peptides ars bound to the substrate (para [0015], sheet 1 fig 1). LaBaer does not
teach that the produced peptides are attached to their respective nucleic acid substrates. However, Niemeyer teaches that the produced
peptides are altached to their respective nucleic acid subsirales (pg 400 lig 6; antibody microarray where antibody is the caplure agent).
An artisan of ordinary siilt in the ant would have readily appreciated that the capiure agent could have been attached to the oligonuciectide
diractly, as taught by Niemeyer, or attached direcily to the substrate, as taught by LaBaer (sheet 1 fig 1}. Consequently it would have been
obvicus to one of ordinary skill in the art to combine peptides produced by in vifro transcription/translation of an array, as taught by LaBaer,
with the produced peptides are attached 1o their respective nucleic acid substrates, as taught by Niemeyer, because it would have enabled
construction of a protein array where the produced peptides are at discrete spatially addressable locations on the array.
meesnnemmmemnneme-CORtIRUE I NOXt Supplemental Box-——-—--mmeameee
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Claim 11 facks an inventive step under PCT Anticle 33(3) as being obvious over LaBaer, in view of Niemeyar, in further view of the
publication titled * High sensitivity multianalyte immunoassay using covatent DNA-labeled antibodies and polymerase chain reaction® by
HENDERSON et al. (hereinafter "Henderson®).

As 1o claim 11, Nismeyer teaches association of caplure agent with substrate aitached oligonucieotide by DNA annealing (pg 400 fig 6).
Neither Niameyer nor LaBaer teaches that the region is associated to the ofigonuclaotide via a linker molecule. However, Handerson
teaches a region is associated to the oligonuclectide via a finker matecule {pg 523 fig 2; *Design of DNA-antibody reporier conjugates--
ghemical crosslinker). An artisan of ordinary skifl in the art would have readily appreciaied that a finker region was well known in the art for
covalently linking DNA directly 1o a protein moleculs such as an antibody (i.8. capture ageni}. Consequently, it would have bean obvious to
one of ordinary skill in the art to combine association of capture agent with substrate attached oligonucleotide, as taught by Niemayer, with
region of association is a linker, as taught by Henderson, because it would have enabled attaching the capture agent dirsctly to the
oligonucleotide.

Claims 16-21 Jack an inventive step under PGT Article 33(3) as heing obvious over LaBaer, in view of Niemeyaer, in further view of the
publication titted ° Next-generation high-densily seli-assembiing functional protein arrays® by RAMACHANDRAN et al. therainalter
"Ramachandran™).

As to claim 16, LaBaer teaches a method of identifying an agent that binds lo a peptide of inlerest, comprising: providing an array
{abstract) comprising:

a substrate having a surface (para [0005]);

two or more individual constructs associated on the surface of the substrate, wherein the individual constructs comprse;

(i} an oligonucleoctide enceding a peptide of interest (para [0005), [0015]) and

{ii) the peptide of interest (para [0022); wharein the oligonucleotide is associated with the substrate surface (para [0005]). LaBaer does not
teach that the peplide is associated with the aligonucieotide. However, Niemeyer teaches oligonucteotide-antibody array whers the peptide
is associated with the oligonuciectide through binding of the affinity tag to the capture agent (pg 400 fig 6; antibody microarray where
antibody is the capture agent). An artisan of ordinary skill in the art would have readily appreciated that the capture agent could have been
attached to the oligonuciectide directly, as taught by Niemayer, or attached diractly to the substrate, as taught by LaBaer (sheet 1 fig 1).
Furthermore, LaBaer doss not spacifically teach exposing the array o an agent; and detecting the presence or absence of binding of the
agent to the peptide of interest. However, Ramachandran teaches exposing the array {o an agent; and detecting the presence or absenca
of binding of the agent to the peptide of interest {pg 537 lafi col para 1; " To corfirm protein junction on high-density arrays, we printed an
array expressing 647 unigue genes in duplicats, including 449 genas that we had not previously tested (Fig. 3a and Supplementary Table
3 onling). We tesied for binary interactions between several well characterized interacting pairs including Jun-Fos and p53-MDM2 (Fig.
3b). We co-expressed the query protain along with the arrayed proteing by adding the appropriate cDNA clone (without & GST tag) to the
cell-frap expression lysate. After protein expression and washing, we treated the arrays with protein-specific antibodies to detect the query
protein, revealing the positions where it bound. Using Jun, Fos and MDM2 as queries, we detected selective binding to their appropriate
interacting pariners®; pg 538 lig 3B). An artisan of ordinary skill in the art would have readily appreciated that binding of a protein through
protein-protein inferaction was well known in the art at the tima of the invention. Consequently, it would have been obvious to one of
ordinary skill in the ar to combine an oligonuciestide bound to a substrate sncoding a protein of inlerest, as taught by LaBaer, with a
peptide of interest associated with an array, also taught by LaBaer, with peptide is associated with the oligonucleotide, as taught by
Niemeyer, with detecting the presence or absence of binding of an agant to the peplide of interast, as taught by Ramachandran, because it
would have enabled a functional protein biochip that identifies an agent that binds to a peptide of interest.

As {o claim 17, Ramachandran further teaches the agent is providad in a sample, and wherein prasence of binding to the peplide of
interest indicates the presence of the agant in & sample {pg 537 left col para 1; pg 538 fig 3B).

As {o claim 18, Ramachandran further tsaches that the agent is provided in a sample, and wharein absence of binding to the peptide of
intarest indicates an absence of the agent in a sample {pg 537 left col para 1; pg 538 fig 3B).
- -meemee—cONtinUed in next Supplemental Box- e —asem.
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As to clair 19, LaBaar teaches a method of identifying an agent that binds to a peptide of interast, comprising:

providing an array {abstract) comprising:

a substrate having a surface (para [0005]); two or mora individual constructs associated on the surface of the substrale, wherein the
individual constricts comprisa:

{i) an oligonuciaclide comprising a region encoding a peptide of interest, a region encoding an affinity tag, and an untranslated region
{para [0005], [0015], [0056})

{ii} a peptide comprising the peptide of interest and an affinily tag {para [0022]); and

{iii} a capture agent thal selactively binds to the affinity tag {para [0046]); wherein the oligonuclectide is associated with the substrate
surface {para [0005]). LaBaer doos not taach that the peptide is associated with the oligonuclsotide through binding of the affinity tag to
\he capture agen!. Howaver, Niemeyer teaches oligonucleclida-antibody array where the peptide is associated with the oligonuclactide
threugh binding of the alfinity tag 1o the capture agent (pg 400 fig 6; antibody microarray where antibody is the capture agent). An artisan
of ardinary skill in the art would have readily appreciated that the capture agent could have been attached to the cligonuclectide directly,
as taught by Niemeyar, or atlached directly to the substrate, as taught by LaBaer (sheet 1 fig 1). Furthermore, LaBaer does not teach
exposing the array to an agent; and detecting the pressnce or absence of binding of the agent to the peptide of interest, However,
Ramachandran teaches exposing the array to an agent (pg 537 lelt col para 1); and detecting the presence or absence of binding of the
agent o the peplide of interest (pg 537 left col para 1, pg 538 fig 3B). An artisan of ordinary skill in the art would have readily appreciatad
that binding of a protain through protsin-protein interaction was well known in the an at the time of the invention. Gonsequently, it would
have baen cbvious to one of ordinary skifl in the art to combine an cligonucleotide bound 1o a substrate encoding a protein of interest, ag
taught by LaBaer, with a peptide of interest associated with an array, also taught by LaBaer, with capture agent thal seleclively binds to
affinity tag, also as taught by LaBaer, with peptide is associated with the oligonucfeotide, as taught by Niemayer, with detecting the
presence or absence of binding of an agent to the peplide of interest, as laught by Ramachandran, because it would have enabled a
functional protein biochip that identifies an agent that binds to a peplide of interest.

As 1o claim 20, Ramachandran further teaches that the agent is provided ina sample (pg 537 left col para 1), and wherein the presence of
binding to the paptide of interest indicates the presence of the agent in a sample (pg 538 fig 3B).

As to claim 21, Ramachandran the agent is provided in a sampls (pg 537 left col para 1), and wherein absence of binding ta the peptide of
interest indicates an absance of tha agent in a sample (pg 538 fig 38).

Claims 1-35 have industrial applicability as defined in PCT Aricle 33{4) because the subject matter can be made or used by industry.
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INTERNATIONAL SEARCHING AUTHORITY PCT/US 11/31163
Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
E the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

D in electronic form

b. (time)
D in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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1. Statement

Novelty (N) Claims 1-37 YES
Claims None NO
Inventive step (IS) Claims None YES
Claims 1-37 NO
Industrial applicability (IA) Claims 1-37 YES
Claims None NO

2.  Citations and explanations:
Claims 1-12 and 16-29 lack an inventive step under PCT Article 33(3) as being obvious over US 2006/0134669 A1 (Casasanta), in view of
US 2003/0224419 A1 to Corcoran et al. (hereinafter "Corcoran®).

As to claim 1, Casasanta teaches a method for identifying binding agents that form a binding pair, comprising:

a) providing a first set of binding constructs immobilized on a support surface, wherein each binding construct of the first set of binding
constructs comprises a first binding agent and a first nucleic acid tag unique to the first binding agent (para [0014]...first component of the
binding pair is immobilized on a spot of the microarray and the second component is bound to a protein...binding pairs can
include...complementary strands of DNA or RNA); .

b) providing a second set of binding constructs in solution, wherein each binding construct of the second set of binding constructs
comprises a second binding agent and a second nucleic acid tag unique to the second binding agent, and wherein either or both of the
first and second sets of binding constructs comprises at least ten different binding agents (para [0014]...second component of the binding
pair is introduced to the microarray by...solution flooding);

¢) combining the first and second sets of binding constructs under conditions to allow the first binding agents and the second binding
agents to form binding pairs, thereby co-locating the first nucleic acid tags and the second nucleic acid tags (para [0014]...complementary
strands of DNA or RNA are bound together, therefore are co-located);

d) creating binding event identifiers from the co-located first and second nucleic acid tags (para [0012]...spectral shifts can be measured
for respective molecular binding events).

Casasanta does not specify what Corcoran does in an alternative ligation-based sequencing scheme (para [0022]), namely:
e) determining a sequence of each binding event identifier, wherein the sequence of each binding event identifier identifies the binding pair
and the binding agents that form the binding pair (para [0002]...massively parallel signature sequencing).

Neither Casasanta nor Corcoran specify at least ten different binding agents. Casasanta does teach testing a variety of binding pair types
(para [0014]...antigenVantibody, peptide/peptide, complementary DNA/RNA), discriminating between different spots (para [0018]) and
testing up to 1000 spots (para [0013]). It would have been obvious to one skilled in the art to use at least ten different binding agents, for
greater economy of testing scale. Further, it would have been obvious to one skilled in the art to combine the binding pair sequence of
Corcoran with the method of Casasanta to enable more specific detection of binding events between a variety of biological molecules.

As to claim 2, Corcoran further teaches wherein the sequence of the binding event identifier is determined by digital readout 36, 38 (Fig
3...display controller, display device).

As to claim 3, Corcoran further teaches wherein the sequence of the binding event identifier is determined by high throughput digital
sequencing (para [0022]...massively parallel signature sequencing...identify simultaneously signatures of very large numbers of DNAs
attached to microbeads disposed in closely packed arrays).

As to claims 4-7, Casasanta and Corcoran make obvious the method of claim 1. Neither specifies wherein either or both of the first and
second sets of binding constructs comprises at least twenty-five, one hundred, one thousand or at least five thousand different binding
agents, respectively. Casasanta teaches a 36x28 microarray having 1008 spots (para [0013]) and that the binding pairs may comprise
complementary strands of DNA or RNA (para [0014]). Corcoran teaches each binding pair has a unique signature (para
[0002]...massively parallel signature sequencing; [0021]...element-to-element differences within microarrays; [0022]...ligation-based
sequencing scheme). It would have been obvious to one skilled in the art to use the Corcoran digital sequencing method of an array of
any number of spots, to uniquely identify the sequences that are bound.

As to claims 8, Corcoran further teaches wherein the sequences of the binding event identifiers are determined in parallel (para
[0002]...massively parallel signature sequencing)

As to claims 8-10, Casasanta and Corcoran make obvious the method of claim 8. Casasanta teaches microarrays having 1008 spots
(para [0013]). Corcoran teaches identifying in parallel (para [0002]) sequences of binding pairs on a microarray (para [0002};
[0083]...microbead array display). Neither specifies the sequence of 100,000 binding events determined in parallel. However, it would
have been obvious to one skilled in the art that the technique of Corcoran could be applied to microarrays of any dimension.

***Please continue to the supplemental page***
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As to claim 11, Casasanta and Corcoran make obvious the method of claim 1. Corcoran further teaches wherein the binding event
identifier is created by coupling the first and second nucleic acid tags (Fig 5...note the sticky ends and the two ligation steps).

As to claim 12, Casasanta and Corcoran make obvious the method of claim 10. Corcoran further teaches wherein the coupling of the first
and second tags is accomplished by ligation (Fig 5...note the sticky ends and the two ligation steps).

As to claim 16, Casasanta and Corcoran make obvious the method of claim 1. Casasanta further teaches wherein at least one of the first
and second binding agents is a peptide (para [0006)...peptide-peptide pair).

As to claim 17, Casasanta and Corcoran make obvious the method of claim 16. Casasanta further teaches wherein the first and second
binding agents are peptides (para [0006)...peptide-peptide pair).

As to claim 18, Casasanta and Corcoran make obvious the method of claim 16. Casasanta further teaches wherein the second binding
agent is an antibody (para [0006]...hapten-antibody pair, antigen-antibody pair).

As to claim 19, Casasanta and Corcoran make obvious the method of claim 16, wherein the second binding agent is a small molecule
(para [0006)...peptides can be small molecules; avidin and biotin are small molecules).

As to claim 20, Casasanta and Corcoran make obvious the method of claim 1. Casasanta further teaches wherein the first or second
binding agent is an aptamer (para [0014]...biotin, antigen, antibody, oligonucleotides are all aptamers).

As to claim 21, Casasanta and Corcoran make obvious the method of claim 20. Casasanta further teaches wherein the first binding agent
is a peptide and the second binding agent is an aptamer (para [0014]...first component immobilized on a spot in the microarray...second
component introduced by solution flooding...combinations can include antigen/antibody, peptide/peptide, or complementary strands of
DNA or RNA...all of these potential components of the binding pair can function as aptamers).

As to claim 22, Casasanta and Corcoran make obvious the method of claim 1. Casasanta further teaches wherein the supportis a
microarray 8 (para [0012]).

As to claim 23, Casasanta and Corcoran make obvious the method of claim 1. Corcoran further teaches wherein the support is a bead
(Fig 5...see 'image microbeads').

As to claim 24, Casasanta and Corcoran make obvious the method of claim 1. Casasanta further teaches the step of adding a third
binding agent in the combining step (para [0014]...third chemical component can bind the complex of the first component and the second
component).

As to claim 25, Casasanta and Corcoran make obvious the method of claim 1. Corcoran further teaches the step of identifying binding
agents that bind promiscuously (para [0096]...optical measurements were adjusted for system background noise, which can result from
nonspecific binding of probes...or incomplete ligation).

As to claim 26, Casasanta and Corcoran make obvious the method of claim 25. Corcoran further teaches wherein data from promiscuous
binding agents is subtracted from binder identifier results of the determining step (para [0096]...optical measurements were adjusted for
system background noise, which can result from nonspecific binding of probes...or incomplete ligation).

As to claim 27, Casasanta and Corcoran make obvious the method of claim 25. Corcoran further teaches wherein a quantitative metric
can be derived for the extent of promiscuity of promiscuous binding agents (para [0096]...computing the background noise for each signal
set...and subtracting that computed value from each of the four fluorescence values...).

As to claim 28. Casasanta and Corcoran make obvious the method of claim 1. Corcoran further teaches wherein false positives are
identified within the binding event identifiers and data from the false positives subtracted from binder identifier results of the determining
step (para [0096)...computing the background noise for each signal set...and subtracting that computed value from each of the four
fluorescence values...).

As to claim 29, Casasanta and Corcoran make obvious the method of claim 1. Corcoran further teaches the step of determining the
number of each binding event identifier sequenced (para [0021]...counting of tags or signatures of DNA fragments).

Claims 13-15 and 30-37 lack an inventive step under PCT Article 33(3) as being obvious over Casasanta, in view of Corcoran and further
in view of US 7,378,242 B2 (Hurt).

As to claim 13, Casasanta and Corcoran make obvious the method of claim 10. Neither specifies wherein the coupling of the first and
second tags is accomplished by primer extension. Hurt teaches coupling strands of DNA by primer extension (col 3, In 64-col 4, In 16). It
would have been obvious to one skilled in the art to couple the first and second tags by primer extension, as taught by Hur, with the
method of Casasanta and Corcoran, to more precisely control the nucleotide sequence.

***Please continue***
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As to claim 14, Casasanta and Corcoran make obvious the method of claim 1. Neither teaches wherein one or both of the first and second
binding constructs comprise a primer sequence. Hurt teaches binding two pieces of DNA by primer extension (col 3, In 64-col 4, In 16). It
would have been obvious to one skilled in the art to couple the first and second tags by primer extension, as taught by Hurt, with the
method of Casasanta and Corcoran, to more precisely control the nucleotide sequence.

As to claim 15, Casasanta, Corcoran and Hurt make obvious the method of claim 13. Hurt further teaches the step of amplifying the
binding event identifier after the creating step and before the determining step (col 6, In 55-60...multiple temperature cycles can be used to
amplify the extension product...different temperatures can be used for the three steps: association of the primer to the template,
extension, and separation of the LPE product from the template).

As to claim 30, Casasanta teaches a method for identifying binding agents that form a binding pair, comprising:

a) providing a first set of binding constructs immobilized on a support surface, wherein each binding construct of the first set of binding
constructs comprises a first binding agent, and a first nucleic acid tag unique to the first binding agent (para [0014]...first component of the
binding pair is immobilized on a spot of the microarray and the second component is bound to a protein...binding pairs can
include...complementary strands of DNA or RNA);

b) providing a second set of binding constructs in solution, wherein each binding construct of the second set of binding constructs
comprises a second binding agent, and a second nucleic acid tag unique to the second binding agent, and wherein either or both of the
first and second sets of binding constructs comprises at least ten different binding agents (para [0014]...second component of the binding
pair is introduced to the microarray by...solution flooding);

c) combining the first and second sets of binding constructs under conditions to allow the first binding agents and the second binding
agents to form binding pairs, thereby co-locating the first nucleic acid tags and the second nucleic acid tags (para [0014]...complementary
strands of DNA or RNA are bound together, therefore are co-located);

d) creating binding event identifiers from the co-located first and second nucleic acid tags (para {0012]...spectral shifts can be measured
for respective molecular binding events). )

Casasanta does not specify:

wherein the first set of binding constructs also comprises a first primer region,

wherein the second set of binding constructs comprises a second primer region, or

e) determining a sequence of at least one thousand binding event identifiers, wherein the sequence of each binding event identifier
identifies the binding pair and the binding agents that form the binding pair; and .

f) determining the frequency of each binding event identifier sequenced.

Casasanta teaches a 36x28 microarray having 1008 spots (para [0013]) and that the binding pairs may comprise complementary strands
of DNA or RNA (para [0014]). Corcoran teaches each binding pair has a unique signature (para [0002)...massively paralle! signature
sequencing; [0021]...element-to-element differences within microarrays; {0022]...ligation-based sequencing scheme). It would have been
obvious to one skilled in the art to use the Corcoran digital sequencing method of an array of any number of spots, to uniquely identify the
sequences that are bound. Corcoran further teaches the step of determining the number of each binding event identifier sequenced (para
[0021]...counting of tags or signatures of DNA fragments). It would have been obvious to one skilled in the art to determine the frequency
of each binding event identifier sequences, to enable analysis of broader trends in binding events.

Hurt teaches coupling strands of DNA by primer extension (col 3, In 64-col 4, In 16). It would have been obvious to one skilled in the art to
couple the first and second tags by primer extension, as taught by Hurt, with the method of Casasanta and Corcoran, to more precisely
control the nucleotide sequence.

As to claim 31, Casasanta, Corcoran and Hurt make obvious the method of claim 30. Corcoran further teaches wherein the sequences of
the binding event identifiers are determined in parallel (para [0002]...massively parallel signature sequencing).

As to claims 32-33, Casasanta, Corcoran, and Hurt make obvious the method of claim 31. None specifies wherein the sequence of at
least 1,000 or 100,000 binding event identifiers, respectively, are determined in parallel. Casasanta teaches a 36x28 microarray having
1008 spots (para [0013]) and that the binding pairs may comprise complementary strands of DNA or RNA (para {0014]). Corcoran teaches
determining the sequences of the binding event identifiers in paralle! (para [0002)...massively parallel signature sequencing;
[0021]...element-to-element differences within microarrays; [0022]...ligation-based sequencing scheme). It would have been obvious to
one skilled in the art to use the Corcoran digital sequencing method of an array of any number of spots, to uniquely identify the sequences
that are bound.

***Please continue***
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As to claim 34, Casasanta teaches a method for characterizing the specificity of binding between binding agents that form a binding pair,
comprising:

a) providing a first set of binding constructs immobilized on a support surface, wherein each binding construct of the first set of binding
constructs comprises a first binding agent, and a first nucleic acid tag unique to the first binding agent (para [0014)...first component of the
binding pair is immobilized on a spot of the microarray and the second component is bound to a protein...binding pairs can
inciude...complementary strands of DNA or RNA);

b) providing a second set of binding constructs in solution, wherein each binding construct of the second set of binding constructs
comprises a second binding agent, and a second nucleic acid tag unique to the second binding agent, and wherein either or both of the
first and second sets of binding constructs comprises at least ten different binding agents (para [0014)...second component of the binding
pair is introduced to the microarray by...solution flooding);

¢) combining the first and second sets of binding constructs under conditions to allow the first binding agents and the second binding
agents to form binding pairs, thereby co-locating the first nucleic acid tags and the second nucleic acid tags (para [0014)...complementary
strands of DNA or RNA are bound together, therefore are co-located);

d) creating binding event identifiers from the co-located first and second nucleic acid tags (para [0012]...spectral shifts can be measured
for respective molecular binding events).

Casasanta does not specify what Corcoran does in an alternative ligation-based sequencing scheme (para [0022]), namely:

e) determining a sequence of each binding event identifier, wherein the sequence of each binding event identifier identifies the binding pair
and the binding agents that form the binding pair (para [0002]...massively paralle! signature sequencing). It would have been obvious to
one skilled in the art to determine the frequency of each binding event identifier sequences, to enable analysis of broader trends in binding
events.

Neither Casasanta nor Corcoran specifies:

wherein the first set of binding constructs also comprises a first primer region,

wherein the second set of binding constructs comprises a second primer region. Hurt teaches coupling strands of DNA by primer
extension (col 3, In 64-col 4, In 16). It would have been obvious to one skilled in the art to couple the first and second tags by primer
extension, as taught by Hurt, with the method of Casasanta and Corcoran, to more precisely control and track the nucleotide sequence.

As to claims 35-36, Casasanta, Corcoran and Hurt make obvious the method of claim 34, but do not specify wherein the sequence of at
least 1,000 or 100,000 binding event identifiers, respectively, are determined in parallel. Casasanta teaches a 36x28 microarray having
1008 spots (para [0013]) and that the binding pairs may comprise complementary strands of DNA or RNA (para [0014]). Corcoran teaches|
determining the sequences of the binding event identifiers in paralle! (para [0002]...massively parallel signature sequencing;
[0021]...element-to-element differences within microarrays; [0022]...ligation-based sequencing scheme). It would have been obvious to
one skilled in the art to use the Corcoran digital sequencing method of an array of any number of spots, to uniquely identify the sequences
that are bound.

As to claim 37, Casasanta, Corcoran and Hurt make obvious the method of claim 34. Hurt further teaches the step of amplifying the
binding event identifier after the creating step and before the determining step (col 6, In 55-60...multiple temperature cycles can be used to
amplify the extension product...different temperatures can be used for the three steps: association of the primer to the template,
extension, and separation of the LPE product from the template). ,

Claims 1-37 have industrial applicability as defined by PCT Article 33(4) because the subject can be made or used in industry.
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zl the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
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b. (lime)
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does not go beyond the application as filed, as appropriate, were furnished.
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N) Claims 4,5,38,56 YES
Claims  1-3,6-37, 39-55, 57 NO
Inventive step (IS) Claims none YES
Claims 1-57 NO
Industrial applicability (1A) Claims 1-57 YES
Claims none NO

2. Citations and explanations:
Claims 1-3, 6-37, 39-55 and 57 lack novelty under PCT Article 33(2) as being anticipated by US 2006/0046313 A1, Roth et al., (hereinafter
Roth). -

Regarding claim 1, Roth teaches an assay system to determine spatial patterns of abundance or activity or both of multiple biological
targets at multiple sites in a sample (para [0032] and [0140]), wherein the assay system performs the following steps:

providing a sample affixed to a support (para [0033] - 'The invention reverse phase protein assay includes forming one or more arrays of
cell lysates obtained from one or more tissue samples from a patient. For example, individual cells of a cell population obtained from a
patient tissue sample may be lysed and extracted 310 to form an array. If cell lysates are obtained from more than one tissue sample, two
or more arrays may be formed, with an array containing the cell lysates from a particular tissue sample of the patient In an array of defined
locations 320 on a substrate, a mixture of extracted cell proteins 330, 331, 332 is immobilized at (for example, spotted onto) individual
defined locations,’);

delivering encoded probes for the multiple biological targets to the multiple sites in the sample in a known spatial pattern, wherein each
encoded probe comprises a probe region that may interact with the biological targets and a coding tag that identifies a location of the site
to which the encoded probe was delivered (para [0033] - 'Then the cell lysate spots at the defined locations are contacted with a mixture of
COIN-labeled probes 330, 332 under conditions suitable to form analyte-COIN complexes 341, 342, 343 as the probes bind individual
protein in the spots through both specific and degenerate binding.', and para [0097]);

allowing the encoded probes to interact with the biological targets (para [0033]);

separating encoded probes that interact with the biological targets from encoded probes that do not interact with the biological targets
(para [0033] - 'After removal of unbound COIN-tabeled probes from the array');

determining all or a portion of a sequence of the encoded probes (para [0104] and [0122]), and

associating the abundance or activity or both of the multiple biological targets to the locations of the sites in the sample (para [0033] - 'the
array 350 may be scanned 340 to detect SERS signals at the defined locations 320 so as to identify and compile data regarding the
presence of the known analytes in the tissue sample.").

Regarding claim 27, Roth teaches an assay system to determine spatial patterns of abundance or activity or both of multiple nucleic acid
targets at multiple sites in a sample (para [0032] and [0140]), wherein the assay system performs the following steps:

providing a sample affixed to a support (para {0033]);

delivering oligonucleotide probes for multiple nucleic acid targets to the multiple sites in the sample in a known spatial pattern (para [0033]
and [0097]);

allowing the oligonucleotide probes to hybridize with the nucleic acid targets (para {0033] and [0102]-[0103});

washing unhybridized encoded oligonucleotide probes from the sample (para [0033] and [0102]-[0103]);

delivering one or more encoding agents to locations of the multiple sites in the sample according to a known spatial pattern, wherein the
combination of encoding agents delivered to each site is different (para [0086] and [0097] - encoding agents are ‘Raman-active organic
compounds');

coupling the encoding agents and the oligonucleotide probes to form encoded probes (para {0086]);

determining all or a portion of a sequence of the encoded probes using high throughput sequencing (para [0104] and [0122]), and
associating the abundance or activity or both of multiple biological targets to the locations of multiple sites in the sample (para [0033],
[0104] and {0122]). ’

continued in next supplemental box
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Regarding claim 40, Roth teaches an assay system to determine spatial patterns of abundance or activity or both of multiple protein
targets at multiple sites in a sample (para [0032] and [0140]), wherein the assay system performs the following steps:

providing a sample affixed to a support (para [0033]);

delivering encoded probes for the multiple protein targets to the multiple sites in the sample in a known spatial pattern, wherein each
encoded probe comprises a protein probe region that may interact with the protein targets and a coding tag that identifies a location of the
site to which the encoded probe was delivered and the protein probe region of the encoding probe of which the coding tag is part (para
[0033), [0092] and [0097]);

allowing the encoded probes to interact with the protein targets (para [0033]);

separating encoded probes that interact with the protein targets from encoded probes that do not interact with the protein targets (para
[0033]);

determining all or a portion of a sequence of the encoded probes by high throughput sequencing (para [0104] and [0122]), and
associating the abundance or activity or both of the multiple protein targets to the locations of the multiple sites in the sample (para [0033]).

Regarding claim 2, Roth teaches the biological targets are nucleic acids and the encoded probes are oligonucleotides (para [0102)-{0103]).
Regarding claim 3, Roth teaches there are two encoded probes for each of the multiple nucleic acid targets (para [0047] and {0091]).
Regarding claim 6, Roth teaches probe regions of the encoded probes comprise antibodies (para [0069]).

Regarding claim 7, Roth teaches the probe regions of the encoded probes are aptamers (para [0069]).

Regarding claim 8, Roth teaches the probe regions of the encoded probes are small molecules (para [0069]).

Regarding claims 9, 39 and 50, Roth teaches anAampIiﬁcation step between the separating step and the determining step (para [0105]).
Regarding claim 10, Roth teaches the determining step is performed by nucleic acid sequencing (para [0104] and [0122]).

Regarding claim 11, Roth teaches the sequencing is high-throughput digital nucleic acid sequencing (para [0039], [0122]-[0124]).

Regarding claims 12-19, 28-33, 41-46, Roth teaches the product of the multiple biological targets being assayed and the multiple sites in
the sample is greater than 1,000,000 (para [0097])-[0098] and [0138]).

Regarding claims 20-22, 34, 35, 47-49, Roth teaches the sequence of at least one million encoding probes are determined in parallel (para
[0097]-[0098], [0104] and [0138]).

Regarding claim 23, Roth teaches the known spatial pattern is determined by histological features of the sample (para [0036] and [0038]).

Regarding claim 24, Roth teaches software programmed hardware performs at least two steps of the delivering step, the separation step,
the determining step and the associating step (para [0123]-[0124]).

Regarding claim 25, Roth teaches the probe regions of the encoded probes are proteins (para [0092]), and the separating step is
accomplished by encoded probes that interact with the biological targets being captured by an affinity capture agent (para [0027] -
'contacting a biological sample 110 with a substrate 100 having a set of capture antibodies 120 that bind specifically to different proteins
attached at defined locations on the substrate 100 to allow formation of antibody-protein complexes 130. The antibody-protein complexes
are then contacted with a set of COIN-labeled probes 140 comprising a probe moiety 150 that binds specifically to a known protein
analyte').

Regarding claim 26, Roth teaches the probe regions of the encoding probes are nucleic acids and the separating step is accomplished by
a washing of the sample (para [0084]-[0085]).

Regarding claim 36, Roth teaches two oligonucleotide probes are delivered for each of the muitiple nucleic acid targets (para [0083] - 'the
term "oligonucleotide” is used herein to refer to a polynucleotide that is used as a primer or a probe. Generally, an oligonucleotide useful
as a probe or primer that selectively hybridizes to a selected nucleotide sequence is at least 6 nucleotides to about 9 nucleotides in length.'
--oligonucleotide probes are used as primers; later amplification would require the primers are in pairs).

continued in next supplemental box
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Regarding claim 37, Roth teaches the coupling step is performed by ligation (para [0083] - ‘Polynucleotide probes used in the invention
methods are useful for detecting and hybridizing under suitable conditions to complementary polynucleotides in a biological sample by
pairing a known polynucleotide probe with a known Raman-active COIN comprising one or more Raman-active organic compounds, as
described herein. A covalent phosphodiester bond generally ligates the nucleotides of a polynucleotide sequence. However, the covalent
bond also may be any of numerous other bonds, including a thiodiester bond, a phosphorothioate bond, a peptide-like amide bond or any
other bond known to those in the art as useful for linking nucleotides to produce synthetic polynucleotides’).

Regarding claim 51, Roth teaches the protein targets are enzymes (para [0090}), and the probe regions of the encoded probes are
substrates, putative substrates of both for the enzymes (para [0069] and [0090]).

Regarding claim 52, Roth teaches the probe regions of the encoded probes are affinity capture agents (para [0043]).
Regarding claim 53, Roth teaches the probe regions of the encoded probes are antibodies (para [0069]).
Regarding claim 54, Roth teaches the probe regions of the encoded probes are aptamers (para [0069]).

Regarding claim 55, Roth teaches separating encoded probes that interact with the protein targets from encoded probes that do not
interact with the protein targets is accomplished by an affinity capture agent that distinguishes encoded probes that interact with the protein
targets from encoded probes that do not interact with the protein targets (para [0027] and [0042]-[0043]).

Regarding claim 57, Roth teaches an assay system to determine spatial patterns of abundance or activity or both of multiple biological
targets at multiple sites in a sample (para [0032] and [0140]), wherein the assay system performs the following steps:

providing a sample affixed to a support (para [0033]),

delivering encoded probes for the multiple biological targets to the multiple sites in the sample in a known spatial pattern, wherein each
encoded probe comprises a probe region that may interact with the biological targets and a coding tag that identifies a location of the site
to which the encoded probe was delivered and identifies the biological target (para [0033), [0092] and [0097])

allowing the encoded probes to interact with the biological targets (para [0033});

determining all or a portion of a sequence of the encoded probes (para [0104] and [0122]), and

associating the abundance or activity or both of the multiple biological targets to the locations of the sites in the sample (para [0033]).

Claims 4, 5, 38 and 56 lack an inventive step under PCT Article 33(3) as being obvious over Roth in view of US 6,344,316 B1, Lockhart et
al., (hereinafter Lockhart).

Regarding claim 4, Roth teaches the multiple biological targets are proteins (para [0069]), the probe regions of the encoding probes are
proteins (para [0073]). Roth does not specifically teach the coding tags comprise oligonucleotides. However, Roth does teach the coding
tags are unique and florescent for scanning based detection (para [0031] and [0055]). Lockhart teaches an assay system to determine
spatial patterns of abundance or activity or both of mulitiple biological targets at multiple sites in a sample (abstract), comprising encoded
probes for the multiple biological targets (abstract), wherein the coding tags comprise oligonucleotides (abstract and col. 24, In 8-30). It
would have been obvious to one of ordinary skill in the art to have prepared an assay system to determine spatial patterns of abundance
or activity or both of multiple biological targets at multiple sites in a sample, wherein the coding tags comprise oligonucleotides, in view of
Roth teaching the coding tags are unique and florescent for scanning based detection (para [0031] and [0055]), and in light of Lockhart
teaching unique and florescent coding tags comprising oligonucleotides (col. 24, In 37-61), since a skilled artisan would have readily
appreciated use of the labeling methods taught by Lockhart applied to the probes taught by Roth, since they can be detected in a
microarray.

Regarding claim 5, Roth teaches the multiple biological targets comprise enzymes (para [0090]).

Regarding claim 38, Roth does not specifically teach the coupling step is performed by extension followed by figation. Lockhart teaches an
assay system to determine spatial patterns of abundance or activity or both of multiple biological targets at multiple sites in a sample
(abstract), comprising coupling the one or more encoding agents and one or more oligonucleotide probes to form encoded probes
(abstract and col. 24, In 8-30), wherein the coupling step is performed by extension followed by ligation (col. 24, In 8-30). It would have
been obvious to one of ordinary skill in the art to have prepared an assay system to determine spatial patterns of abundance or activity or
both of multiple biological targets at multiple sites in a sample, wherein the coupling step is performed by extension followed by ligation, in
view of Roth teaching the probe is coupted to the encoding agents by various methods including ligation (para [0083]), and in light of
Lockhart teaching coupling of one or more encoding agents and one or more oligonucleotide probes to form encoded probes (col. 24, In 8-
30), wherein the coupling step is performed by extension followed by ligation (col. 24, In 8-30), since a skilled artisan would have readily
appreciated use of the coupling methods taught by Lockhart applied to the probes taught by Roth, since they are both polynucleotide
based probes, and could therefore be coupled via extension.

continued in next supplemental box
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Regarding claim 56, Roth does not specifically teach the coding tags are oligonucleotides. However, Roth does teach the coding tags are
unique and florescent for scanning based detection (para [0031] and [0055]). Lockhart teaches an assay system to determine spatial
patterns of abundance or activity or both of multiple biological targets at multipte sites in a sample (abstract), comprising encoded probes
for the multiple biological targets (abstract), wherein the coding tags comprise oligonucleotides (abstract and col. 24, In 8-30). It would
have been obvious to one of ordinary skill in the art to have prepared an assay system to determine spatial patterns of abundance or
activity or both of multiple biological targets at muttiple sites in a sample, wherein the coding tags comprise oligonucleotides, in view of
Roth teaching the coding tags are unique and florescent for scanning based detection (para [0031] and [0055]), and in light of Lockhart
teaching unique and florescent coding tags comprising oligonucleotides (col. 24, In 37-61), since a skilled artisan would have readily
appreciated use of the labeling methods taught by Lockhart applied to the probes taught by Roth, since they can be detected in a
microarray.

Claims 1-57 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in the industry.
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Box No. I

Basis of this epinion

]
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1. With repard io the language, this epinion has been established on the basis of

the intecnational application in the language in which it was filed,

a translation of the international application into

transiation furnished for the purposes of international search (Rules 12.3{a} and 23.1(b)).

N

N

This opinion has been established taking into account therectification of an obvious mistake authorized by or notified

to this Authority under Rule 91 (Rule 43bis. 1(2))

a. {means)

on paper

in electronic form

=
&)
—

in the intemational application as filed
together with the international application in electronic form

subsequently to this Authority for the purposes of search

In addition, in the case that more than ene version or copy of a sequence lisling has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or

does not go beyond the application as filed, as appropriate, were furnished,

§. Additional comments:

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

which is the language ot a
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Box No. IV Lack of usity of inveation

‘v. . . . . -
L M In response to the invitation (Form PCT/ASA/206) to pay additional fees the applicant has, within the appicable time limit:
D paid additiona) fees
D paid additional fees under protest and, where applicable, the protest fee

D paid additional fees under protest but the applicable protest fee was not paid
not paid additional fees

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.5, 13.2 and 133 is

D complied with

not complied with for the following reasons:

This application coniains the following inventions or groups of inventions which are not so tinked as to form a single general inventive
concept linder PCY Rule 13.1. In order for all inventions te be examined, the appropriate additionat examination fees must be paid.

Group I+, claims 1-8, drawn to a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying
oligonucieatide portion, wherein the peptide portions are encoded by ofigonuclectide sequences that are custom-designed so that at
least 0% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12 aminc acids that hava more
than 80% amino acid identity to protein sequences encoded by up to 100 different species of organism. The first named invantion
{claims 1-3, 6-8), is firnited to wharein the species are eukaryofic species. Applicant is invited 1o elect an additional limitations including:
wherein the species are bacterial species or human pathogens {claims 4-5), to be searched by paying additional fee for each election.

Group I, claims $-14, drawn to a sst of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying
oligonucteotide portion, wherein the peptide portions are encoded by ofigonucleotide sequences that are custom-designed such that the
peptide sequence diversity is no less than 1 % of the encoding oligonudlestide sequence diversity.

Group I, claims 15-20 drawn to a method for analyzing a sample using a set of peptide constructs, each peptide construct comprising a
custom-designed peptide portion and an identifying nucleic acid portion, comprising the steps of: a. performing an assay on the set of
peptids constructs, where some of the peptide constructs are acted upon by assay agents, b. separating the peptide constructs that are
acted upon by the assay agents from the paptide constructs that are not acted upon by the assay agents, and c. detarmining the
identities of substantially all of the peptide consfructs of either the peptide constructs that were acted upon by the assay agents or the
peplide constructs that were not acted upon by the assay agents by analyzing the nucleic acid portion of the paptide constructs.

The inventions listad as Groups I+-lIl do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding speciat technical features for the following reasons:

Groups I+~ 1] do not include the inventive concept of analyzing & sample using a set of peptide constructs, comprising the steps of: a.
performing an assay on the set of paptide constructs, b. separsting the peptide constructs that are acted upon by the assay agents from
the peptide constructs that are not acted upon by the assay aganls, and c. determining the identities of substantially ali of the peptide
constructs, as required by Group {1l

Groups {i-1ll do not include the inventive concept of a set of peptide constructs produced contain contigucus peptide saquences of at
least 12 amino acids that have mare than 80% amino acid ideniity to protein sequences encoded by up to 100 different species of
organism, as required by Groups |+,

Furthermore, among Group I+, identifying oligonuclectide sequance from eukaryotic species (dlaims 2-3) are structurally different from
identifying oligonucleotide saquence from bactenial species or human pathogens (claims 4-5) and are collected in different databases.

The inventions of Groups I+ and Il share the technica! feature of a set of peptide constructs, each peptide construct comprising a custom
~designed peptide portion and an identifying nucleic acid portion; and Group i+ and I further share the technical feature of a set of at
lsast 5,000 distinct peptide constructs, sach cormprising a peptide portion and an identifying oligonuclectide portion, wherain the peptide
portions are encoded by oligonuclectide sequences that are custom-designed, However, this shared technicat feature does not
represent a contribution over prior art as being anticipated by US 2003/0235852 A1 to ROBERTS et al. (hereinafter '‘Roberts'} as follows:
srmismis et Continued in the supplimental box

4. Consequently, this opinion has been established in respect of the following parts of the intemnational application:

D all parts

@ the parts refating 10 claims Nos. 1-3, 6-8
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Box No, V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supperting such siatement

1. Staterment
Navelty (N) Claims 13,68 YES
Claims None NO
Inventive step (IS) Claims None YES
Claims 1-3. 6-8 NO
Industeial applicability (1A) Claims 1-3,6-8 YES
Claims None NO

2. Citalions and explanations:

Claims 1-3 and 7-8 lack an inventive step under PCT Article 33(3) as being obvious over US 2003/0235852 A1 to ROBERTS et al.
(hereinafter ‘Roberts’), in view of US 2009/0280487 A1 to HUNG et al. {hereinafter 'Hung').

Regarding claim 1, Robsrts discloses a set of at least 5,000 distinct peptide constructs (para [0090] - libraries of molecules having a
diversity of at least about 10.sup.9 different molecules’, wherein *10.sup.9 different molecules' comprising at least 5,000 distinct peptide
constructs; para [0008] - ‘a library of nucleic acid-peptide fusion molecules’; para [0127] - the starting fibrary contained approximately
3.timas. 10.5up. 12 different peptides’)

— each comptising a peptide portion and an identifying oligonucieotide portion, wherein the peptide portions are encoded by
oligonucleotide sequences (para {0009] - 'a library of diverse nucleic acid-peptida fusion molecules, whersin each molecule of the library
comprises an encoding nucleic acid ... linked o an encoded peptide’, wherein ‘an encoding nuclsic acid' is ‘an identifying oligonuclectide
portion’; para [0005] - ‘il is easier to determine a nuclaotide sequence of a nucleic acid molecule encoding a peptide than it is to determine
the amino acid sequence of a peptide,... prepare peptide libraries, wherein the encading nucleic acid melecule remains physically
associated with the peptide. Upon identifying a peplide having a desired activity, the sequence of the encading nucleic acid associated
with the peptide can be determined, thus providing information as to the amino acid sequence of the encoded peptide?)

-—that are custom-designed {para {3004} - ‘Libraries of peptides ... be prepared based on a known peptide’, wherein 'be prepared based
on a known peptide' is ‘custom-designed’)

— so that the set of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids {para {0065] - 'the
nucleic acid-peptide fusion molecules can include any number of amino acid resides...at least... 15, 20, 25, 30, or more amino acid
residues’).

Although Roberts does not specifically teach wherein the peptide sequences of at least 12 amino acids are at least 10% of the set of
peptide that have more than 80% amino acid identity to the protein sequences of interest, one of ordinary skill in the art at the time the
invention was made would have known to do so, because Roberts teaches detecting a desired activity of a peptide for identifying the
peptids sequence associated with the activity (para [0005] - ‘Upon identifying a peptide having a desired activity, the sequencs of the
encoding nucleic acid associated with the peptide can be determined, thus providing information as to the amino acid sequence of the
encodad peptide’}, which requires the peptide having snough amino acids and requires enough percentage of peptides to have enough
amino acids, including to have at least 10% of the set of peptide constructs produced contain contiguous peptide sequences of al least 12
amino acids to include a functional group that have more than 80% amino acid identity to the protein sequences of interest. And
furthermore, it is @ common practice to include peptides with known sequences in consensus regions that have at least 80% amino acid
idantily to the same proteins from different species when preparing a library (please see US 2007/0020625 A1 to DUCHAUD et al.: para
{0253] - 'a DNA library prepared from the genome of a bacterium belonging to... species different from the Photorhabdus strain used to
construct the DNA library'; para {0093} - "The expression "polypeptide exhibiting a certain percentage identity with another”, ...
"homologous polypeptide” will also bs used... the amino acid sequence exhibits at least 80%, preferably 85%, 90%, 95%, 98% or 99%,
identity’; please also see US 2005/0026188 A1 to van KESSEL et al.. para [0029] - 'developing a library of nuclectide sequences ...
corresponding to variabls regions of the cpn&0 gene'; para [0060] - 'a “enp60-like” sequence ... encading a pratein ... has a biclogical
function similar to that of cpnG0, ... hamology of at least 70%, 80% or 90% may be used’; para [0062]- 'performs substantially the same
role ... the homology will be at least about 80%, 85%, 90% or 95%").

Roberts does not specifically teach wherein the peptides of interest are protein sequences encoded by up to 100 different species of
organism. Hung discloses a peptide library comprising G-protein coupled receptor polypeptides from up ta 100 different species (para
[0062] - "a library contains a plurality of members, ...up to about 1000 or more olfactory GPCR polypeptides.... derived from a plurality of
specias’; para [0019] - "G-protein coupled receptars”, or "GPCRs" are polypeptides’; para {0091] - The olfactory GPCRs may be of known
identity...may be derived from ... up to about 100... species of animal', wherein "up to about 100... species of animal’ is 'up to 100 different
species of organism’; para [0129] - ‘producing a library ... up to about 1000 or more. . different olfastory GPCRs'; para [0056); para [0058])
for activity determination and modulator identification (para [0096] - 'screening for olfactory GPCR modulators’; para [0103] - 'GPCR
activity may be measured by assessing a reporter signaf').

It would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of Robsris
and Hung, to obtain a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying oligonucieotide
portion, wherein the peptide portions are enceded by ofigonuclectide sequences that are custom-designed so that at least 10% of the set
of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids that have mora than B0% amino acid
identity to protein sequences of interest, based on the teaching of Roberts and common practice, whergin the peptides of interast are
protein sequences encoded by up to 100 different species of organism, based on the corbination of Hung and Roberts, in order to include
protein of interests in the same family from different species for facilitating identifying the peptide sequence associatad with activity for
charactarization of protein of interest.

pammissaaens=Continuad in the supplemental box
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Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fu 1y
supported by the description, are made:

For dependent claims 2-6, 10-14, 18, 19-20, the word ‘where’ in each claim is assumed to read as ‘wherain'.
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Supplemental Box

in case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box No IV {Lack of unity of invantion)}

Raberts discloses a set of st feast 5,000 distinct peptide constructs {para [0090] - libraries of molecutes having a diversity of at least about
10.sup 9 different molecules’, wherein '10.sup.9 different molecules’ comprising at least 5,000 distinct peptide constructs; para [0008] - 'a
library of nucleic acid-peptide fusion molecules'; para [0127] - the starting library contained approximatsly 3 times. 10.sup.12 different
peptides?}

~- each comprising a peptide portion and an identifying oligonuclectide portion, wherein the peptide portions are encoded by
oligonucleotide sequences {para [0009] - 'a library of diverse nucleic acid-peptide fusion molecules, wherein each molecule of the library
comprises an encoding nucleic acid ... linked to an encoded peptide’, wherein ‘an encading nucleic acid’ is ‘an identifying oligonucieotide
portion’; para [0005] - ' is easier to determine a nuclectide sequence of a nucteic acid molecule encoding a peptide than it is to detemmine
the amino acid sequence of a peptide,... prepare peptide libraries, whergin the encoding nucleic acid molecule remains physically
associated with the peptide. Upon identifying a peptide having a desired activity, the sequence of the encoding nuclsic acid associated
with the peptide can be determined, thus providing information as to the amino acid sequence of the encoded peptide’)

-~that are custom-designed (para [0004) - 'Libraries of peptides ... be prepared based on a known peptide’, wherein "be prepared based on
8 known peptide’ is ‘custom-designed’). Without a shared special technicat feature, the inventions lack unity with one anocther.

The inventions of Groups |+ further share the technical feature of a set of at least 5,000 distinct peptide constructs, each comprising a
peptide portion and an identifying oligonuclectide portion, wherein the peptide postions are encoded by ofigonuciectide sequences that are
custom-designed so that at least 10% of the set .

of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids that have more than 80% amina acid
identity to protein ssquences encoded by up o 100 different species of organism. However, this shared technical feature doas not
represent & contribution over prior art as being obvious over Roberts, in view of US 2009/0280487 A1 to HUNG et ai. {hereinafter "Hung"}
as follow:

Roberts discloses a set of at least 5,000 distinct peptide constructs (para [6090); para [0008); pare [0127], as discussed abova)

— each comprising a peptide portion and an identifying ofigonucieotide portion, wherein the peptide portions are encoded by
aligonucleotide sequences {para [0009]; para {0005, as discussed above)

--that are custom-designed (para {0004],as discussed above }

— so that the set of peptide constructs preduced contain contiguous peptide sequences of at least 12 amine scids {para [0065] - the
nueleic acid-peptide fusion molecules can include any number of amino acid resides...at ieast... 15, 20, 25, 30, or more amino acid
residues’).

Although Roberts does not specifically teach wherein the peptide sequences of at least 12 amino acids are at least 10% of the set of
peptide that have more than 80% amino acid identity to the protein sequences of interest, one of ordinary siill in the art at the time the
invention was made would have known to do so, because Roberts teaches detecting a desired activity of a peptide for identifying the
peptide sequence associated with the activity {para {0005] - 'Upor identifying a peptide having a desired activity, the seguence of the
encoding nucleic acid associated with the peptide can be determined, thus providing information as 1o the amino acid sequence of the
encoded peplide’), which requires the peptide having enough amino acids and requires snough percentage of peptides to have enough
amino acids, including to have at least 10% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12
aming acids fo include a functional group that have more than 80% amino acid igentity to {the protein sequences of interast. And
furtharmors, it is a common practice to inclutde peptides with known sequences in consensus regions that have at least 80% amino acid
identity to the same proteins from different species when preparing a library {please see US 2007/0020625 A1 fo DUCHAUD et al.: para
{0253] - '2 DNA library prepared from the gerome of a bacterium belonging to... species different from the Photorhabdus strain used to
construct the DNA library', para [0093] - 'The expression “polypeptide exhibiting a certain percentags identity with another”, ...
“homologous polypeptide” will also be used... the amino acid sequence exhibits at least BO%, preforably 85%, 90%. 95%, 98% or 99%,
identity’; please also see US 2005/0026188 A1 to van KESSEL et al.: para [0029] - 'deveioping a library of nucleofide sequences ...
corresponding to variable regions of the cpnB0 gene’; para {0060} - 'a "cnpB0-like” segquencs ... encoding a protein ... has a biologicat
function similar to that of cpn60, ... homalogy of at least 70%. BO% or 30% may be used'; para [0082]- ‘performs substantially the same
role ... the homology will be at least about 80%, 85%, 90% or 95%').

Roberts does not specifically teach wherein the peptides of interest are protein sequences encoded by up to 106 different species of
organism. Hung disclosas a peptide fibrary comprising G-protein coupled receptor polypsptides from up to 100 different speties {para
{DO62] - "a library contains a plurality of members, ...up to about 1000 or more oifactory GPCR polypeptides.... derived from a plurality of
spacies’ para para {0019) - “G-protein coupled receptors®, ar "“GPCRS" are polypeptides’; para {0091} - 'The olfactory GPCRs may be of
known identity...may be derived from ... up to about 100... species of anima¥’, whersin 'up to about 100...species of animal’ is ‘up to 100
different spacles of organism’; para [0129] - 'producing & library ... up to about 1000 or more.. different aifactory GPCRS'; para [0056]; para
[0058]) for activity determination and modutator identification (pava {0096] - ‘screening for aifactory GPCR modulators'; para (0103] -
"GPCR activity may be measured by assessing a reporter signal').

it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of Roberts
and Hung, to obtain a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying ofigonuclectide
portion. wherein the peptide portions are encoded by oligonuclectide sequences that are custom-designed so that at least 10% of the set
of peptide constructs produced contain contiguous peptide sequences of at ieast 12 amino acigs that have more than 88% aming acid
identity to protein sequences of interest, based on the teaching of Roberts and the common practics, wharsin the peptides of interest are
protein sequences encoded by up to 100 different species of arganism, based on the combination of Hung and Roberts, in order to
include protein of interests in the same family from different species for facilitating identifying the peptide sequence associated with activity
for characterization of protein of interest.  Without a shared speciai tachnical feature, the inventions tack unity with ong ancther.

Groups 1+-11i therefore lack unity under PCT Rule 13 because they do not share a same or comasponding special technical feature.
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Supplemental Box

In case the space in any of the preceding boxes is aot sufficient.

Continuation of’
Box V No 2 (citations and explanations)

Regarding claim 2, the combination of Roberts and Hung discloses the set of peplide constructs from claim 1, and the said combination
further discloses wharein the species are aukaryotic specias (Roberts: para [0066] - 'nucleic acid-peptide fusion molecules, ...the initiator
AUG codon in eukaryotic systems', wherein the initiator AUG codon in sukaryotic systems’ indicating the peptide constructs are for
eukaryotic species; para {0083] - ‘RNA-peptide fusions then are generated using an in vitro or in situ translation system. ... eukaryotic
systems are preferred’; Hung: para {005€] - 'the oifactory GPCR may be of human origin ar of non-human animal origin... may be a mouse,
a rat, a dog, or any other non-human animal’; para {[0066] - 'a particular species, particularly @ mammalian, 8.g., human or mouse species’;
para [0091] - The olfactery GPCRs may be of known identity...may be derived from ... up to about 100... species of animal’).

Regarding claim 3, the combination of Roberts and Hung discloses the set of peptide constructs from claim 2, and Hung further discioses
whersin the species are mammalian spectes {para [0056] - ‘the olfactory GPCR may be of human origin or of non-human animal origin...
may be a mouse, a rat, a dog, or any other non-human animal’; para [0066] - ‘a particular species, particularly a mammalian, e.g., human
or mouse species’; para [0091)] - The olfactory GPCRs may be of known identity..may be derived from ... up to about 10Q... species of
animal’).

Regarding claim 7, the combination of Roberts and Hung discloses the set of paptides from claim 1, and Roberts further discloses wherein
the peptide portion is dissociated from the ribosome before being linked to the identifying nucleic acid (para {0009} - The encoding nucleic
acid is translationally linked at or near its 3’ terminus to the C-terminus of its encoded peptide, .... via a peptide acceptor such as
puromyein’; para {0057}, para [0059] - ‘puromycin aets as a universal inhibitor of protein synthesis by binding the transiation complex A
sita, accepting the growing paptide chain, and falling off the ribosome ...methods for transiationally linking an encoding rucleic acid and
encoded peptide ... effecting the joining using a peptide acceptor such as puromyein, which can be linked at or near the 3 terminus of the
encoding nucleic adid such that it can enter the ribosome complex during translation and bs incorporated at the C-terminus of the growing
{nascent) peptide, thereby terminating franslation and linking the encoding nucieic acid and encoded peptide’, wherein * puromycin ...
falling off the ribosome... terminating transiation and linking the encoding nudleic acid and encoded peptide’ indicates 'whergin the peplide
portion is dissociated from the riboscme before being linked to the identifying nucieic acid’; Please see Alkinson for the translation steps:
Entire documentation, especially pg 6.5, Elongation: and pg 6.8, Translocation and Termination).

Regarding claim 8, the combination of Roberts and Hung discloses the set of peptide constructs from claim 1, and the said combination
further abviates wherein the set of peptide constructs comprisas at least 100,000 distinct paptide constructs (Rebents: para {0090} -
“ibraries of moleculss having a diversity of at least about 10.sup.$ different molecules'; para [0008] - 'a library of nucieic acid-peptide fusion
moleculas’; para [0127] - the starting library contained approximately 3 times. 10.sup.12 different peptides')

——-each comprising a peptide portion of at least 10 amino acids and an identifying oligonucleotide portion {Roberts: para [0008] - *a library
of diverse nucleic acid-peptide fusion molecules, wherein each molecule of the library comprises an encoding nucleic acid ... linked to an
encoded peptide’, wherein 'an encoding nucleic acid’ is 'an identifying oligonucleotide portion”; para [0005] - ‘it is easier to determine a
nucieatide sequence of a nucleic acid molecule encoding a peptide than it is to determine the amino acid sequence of a peptids,...Upon
identifying a peptide having a desired activity, the saquence of the encoding nucleic acid associated with the peptide can be determined,
thus providing information as to the amino acid sequence of the encoded peptide’; para [0065; - 'the nucleic acid-peptide fusion molecules
can include any number of amine acid resides...at least... 15, 20, 25, 30, or more amino acid residues’)

—wherein the peptide portions are encoded within oligonuciectide sequences that ars custom designed (Roberts: para [0004) - ‘Libraries
of peptides ... be prepared based on a known peptide’, wherein ‘be prepared based on a knawn peptide' is ‘custom-designed'; para [0009] -
‘a Bbrary of diverse nuclsic acid-peptids fusion molecuies, wherain sach molecule of the library comprises an snceding Audleic acid ...
linked to an encoded peptide').

—-such that at least 80% of the sequences contain no more than one in-frame codon that can function as a stop codon in the transtation
system used fo make the peptide constructs (Roberts: para [0092] - the orthogonal aminoacylated tRNA, which is charged with an
unnatural amino acid residue, recognizes a stop codon... a start codon operably linked to a protein coding sequence, and each of which is
linked to 8 peptide accepter at the 3-end of the peptide coding sequence, which includes or can include one or a series of stop codons, ...
to prodiice a popuiation of RNA-peptide fusion molecules comprising peptides’, wherein additional stop codons are used for transiating
unatural amine acids, one of ardinary skili in the art at the time the invantion was made wouid have known to inciude no more than one in-
frame codon that can function as a stop codon in the translation system used to make the peptide constructs because is the basic principle
for successful protsin translation; para [6094] - *an amber suppressor tRNA, which recognizes a UAG stop codon. ...cther unnatural
residues stich as N-methyl glycine and N--{S)-phenylathyi giycine similarly can be used”: Hung: para [0073] - 'a fusion protein may contain
a heterologous N-terminal domain (e.g, an epitope tag) fused in-frame with a GPCR that has had its N-terminal methionine residue either
fleleted or substituted with an alternative amino acid', wherein ‘fused in-frame’ is the basic practice ingluding in-frame codon that can
function as a stop codon' for protein transiation; para [0039) - "The boundaries of the coding sequence are typically delermined by a start
codon at the 5 {amino} terminus and & transiation stop codon at the 3" (casboxy) terminus’, wherein *a transiation stop codon at the 3
{carboxy) terminus’ indicates each conding sequence having ‘one in-frame codon that can function as a stop codon in the translation
system used to make the peptide constructs’, one of ordinary skilt in the art at the time the invention was made would have known to have’
.atleast 30% of the sequences contain no more than one in-frame codon that can function as a stop codon in the transiation system used
to make the peptide constructs’ for producing sufficient amount of distinct peptides, but not high percentage of premature peptides due to
tha prasence of undesired stop codon).

Continued in the next supplemantal box
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Continuation of;
The previous supplemeantal bax - Box V No 2 (citations and explanations)

Ciaim 6 lacks an inventive step under PCT Article 33(3) as baing obvious over Roberts, in view of Hung, as above, and further in view of
US 2007/0014810 A1 to BAKER et al. thereinafter ‘Baker').

Reganding claim &, the combination of Roberts and Hung discioses a set of at least 5,000 distinct peptide constructs, each comprising a
peptide portion and an identifying ofigonucleotide portion, wherein the peptide portions are encoded by oligonucieotide sequences that are
custom-designed so that at least 10% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12 amino
acids that have more than 80% amino acid identity to protein sequences encoded by up to 100 different species of organism, as discussed
in the discussion of ¢laim 1. Roberts further discloses using the set of peptide constructs for detecting a desired activity of a peptide for
idantifying the peptide sequence associated with the activity (para [0005] - ‘Upon identifying a peptide having a desired activity, the
sequence of the encoding nucleic acid associated with the peptide can be determined, thus providing information as to the amino acid
sequence of the encoded peptide’). .

Said combination does not specifically teach wherein the peptide sequences are grouped into one or more sets of partially overlapping
sequences. Baker discloses a method for identifying figand binding domains of a sequance of interest, the methed comprising producing a
set of peptide sequences that are partially overlapping sequences that cover the entire sequence of the sequencs of interest for identifying
ligand binding domains (para {0359] - ‘The identification of motifs and/or super motifs that correlate with high and intermediate affinity
binding ... identification of immunogenic peptide epitopes ... all possible peptides of 9 amine acids in length and overlapping by eight amino
acids ... which cover the entire sequence of the ... proteins ...were evaluated for binding to five allele-specific HLA molecules’; para [0361] -
"a large fraction of HLA class | and class Il moleculas can be classified into a relatively faw supertypes. each characterized by largely
overlapping peptide binding repertoires, and cansensus structures of the main peplide binding pockets’). Although Baker does not
specifically teach the peptide sequences are grouped into one or more sets of partially overlapping sequences, one of ordinary skill in the
art at the time the invention was made would have known to do so by grouping partially averlapping sequences generated from the same
protein in the same group for facilitating characterization of the protein function associated with the peptide fragments in the protein.

it would have baen obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings ol Roberts
and Hung with that of Baker, to obtain a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an
identifying oligonucleotide partion, wherein the peptide portions are encoded by oligonuclentide sequences that are custom-designed so
that at least 10% of the set of peptide constructs produced contain contiguous peptide sequances of at least 12 amino acids that have
mare than 80% amino acid idantity to protein sequences encoded by up to 100 different species of organism, based on the combination of
Roberts and Hung, and further wherein the peptide sequences are grouped into one or more sets of partially overlapping sequences,
based on the combination of Baker, Roberts and Hung, in order to obtain a set of distinct peptide constructs that include all factional
fragments of the targeted protein sequences for facilitating characterization of the functional domain of the targeted protein sequences in
different species of organism.

Claitns 1-3 and 6-8 have industrial applicability as defined by PCT Article 33(4) bacause the subject matter can be made or used in
industry.
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1. This opinion contains indications relating to the following items:
Box No. 1 Basis of the opinion
D Box No. [} Priority
Box No. IIT  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Reasoned statement under Rule 43is, 1{a)(i} with regard to novelty, inventive step or industrial applicabitity;
citations and explanations supporting such statement

Box No. V1 Centain documents cited

Box No. Vil Cenain defects in the intemational application

X0 KK

Box No. VII} Certain observations on the international application

2. FURTHERACTION

If & demand for international preliminary examination is made, this opinion will be considered to be a written opinion ofthe
Intemnational Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion 15, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to th IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Fom
PCT/ASA/226 or hefore the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCTASA/220.

| Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer:
Mall Stop PCT, Attn: ISA/US Lee W. Young
Commissioner for Patents '
P.O. Box 1450, Alexandria, Virginia 22313-1450 12 September 2012 (1 2'09'2012) PCT helpdesk: 571-272-4300
Facsimile No. 571-273-3201 PCT OSP: 571-272-T774
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Box No. I

Basis of this epinion

]

2 [

&
—

« [

1. With repard io the language, this epinion has been established on the basis of

the intecnational application in the language in which it was filed,

a translation of the international application into

transiation furnished for the purposes of international search (Rules 12.3{a} and 23.1(b)).

N

N

This opinion has been established taking into account therectification of an obvious mistake authorized by or notified

to this Authority under Rule 91 (Rule 43bis. 1(2))

a. {means)

on paper

in electronic form

=
&)
—

in the intemational application as filed
together with the international application in electronic form

subsequently to this Authority for the purposes of search

In addition, in the case that more than ene version or copy of a sequence lisling has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or

does not go beyond the application as filed, as appropriate, were furnished,

§. Additional comments:

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

which is the language ot a
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Box No. IV Lack of usity of inveation

‘v. . . . . -
L M In response to the invitation (Form PCT/ASA/206) to pay additional fees the applicant has, within the appicable time limit:
D paid additiona) fees
D paid additional fees under protest and, where applicable, the protest fee

D paid additional fees under protest but the applicable protest fee was not paid
not paid additional fees

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.5, 13.2 and 133 is

D complied with

not complied with for the following reasons:

This application coniains the following inventions or groups of inventions which are not so tinked as to form a single general inventive
concept linder PCY Rule 13.1. In order for all inventions te be examined, the appropriate additionat examination fees must be paid.

Group I+, claims 1-8, drawn to a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying
oligonucieatide portion, wherein the peptide portions are encoded by ofigonuclectide sequences that are custom-designed so that at
least 0% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12 aminc acids that hava more
than 80% amino acid identity to protein sequences encoded by up to 100 different species of organism. The first named invantion
{claims 1-3, 6-8), is firnited to wharein the species are eukaryofic species. Applicant is invited 1o elect an additional limitations including:
wherein the species are bacterial species or human pathogens {claims 4-5), to be searched by paying additional fee for each election.

Group I, claims $-14, drawn to a sst of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying
oligonucteotide portion, wherein the peptide portions are encoded by ofigonucleotide sequences that are custom-designed such that the
peptide sequence diversity is no less than 1 % of the encoding oligonudlestide sequence diversity.

Group I, claims 15-20 drawn to a method for analyzing a sample using a set of peptide constructs, each peptide construct comprising a
custom-designed peptide portion and an identifying nucleic acid portion, comprising the steps of: a. performing an assay on the set of
peptids constructs, where some of the peptide constructs are acted upon by assay agents, b. separating the peptide constructs that are
acted upon by the assay agents from the paptide constructs that are not acted upon by the assay agents, and c. detarmining the
identities of substantially all of the peptide consfructs of either the peptide constructs that were acted upon by the assay agents or the
peplide constructs that were not acted upon by the assay agents by analyzing the nucleic acid portion of the paptide constructs.

The inventions listad as Groups I+-lIl do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding speciat technical features for the following reasons:

Groups I+~ 1] do not include the inventive concept of analyzing & sample using a set of peptide constructs, comprising the steps of: a.
performing an assay on the set of paptide constructs, b. separsting the peptide constructs that are acted upon by the assay agents from
the peptide constructs that are not acted upon by the assay aganls, and c. determining the identities of substantially ali of the peptide
constructs, as required by Group {1l

Groups {i-1ll do not include the inventive concept of a set of peptide constructs produced contain contigucus peptide saquences of at
least 12 amino acids that have mare than 80% amino acid ideniity to protein sequences encoded by up to 100 different species of
organism, as required by Groups |+,

Furthermore, among Group I+, identifying oligonuclectide sequance from eukaryotic species (dlaims 2-3) are structurally different from
identifying oligonucleotide saquence from bactenial species or human pathogens (claims 4-5) and are collected in different databases.

The inventions of Groups I+ and Il share the technica! feature of a set of peptide constructs, each peptide construct comprising a custom
~designed peptide portion and an identifying nucleic acid portion; and Group i+ and I further share the technical feature of a set of at
lsast 5,000 distinct peptide constructs, sach cormprising a peptide portion and an identifying oligonuclectide portion, wherain the peptide
portions are encoded by oligonuclectide sequences that are custom-designed, However, this shared technicat feature does not
represent a contribution over prior art as being anticipated by US 2003/0235852 A1 to ROBERTS et al. (hereinafter '‘Roberts'} as follows:
srmismis et Continued in the supplimental box

4. Consequently, this opinion has been established in respect of the following parts of the intemnational application:

D all parts

@ the parts refating 10 claims Nos. 1-3, 6-8
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Box No, V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supperting such siatement

1. Staterment
Navelty (N) Claims 13,68 YES
Claims None NO
Inventive step (IS) Claims None YES
Claims 1-3. 6-8 NO
Industeial applicability (1A) Claims 1-3,6-8 YES
Claims None NO

2. Citalions and explanations:

Claims 1-3 and 7-8 lack an inventive step under PCT Article 33(3) as being obvious over US 2003/0235852 A1 to ROBERTS et al.
(hereinafter ‘Roberts’), in view of US 2009/0280487 A1 to HUNG et al. {hereinafter 'Hung').

Regarding claim 1, Robsrts discloses a set of at least 5,000 distinct peptide constructs (para [0090] - libraries of molecules having a
diversity of at least about 10.sup.9 different molecules’, wherein *10.sup.9 different molecules' comprising at least 5,000 distinct peptide
constructs; para [0008] - ‘a library of nucleic acid-peptide fusion molecules’; para [0127] - the starting fibrary contained approximately
3.timas. 10.5up. 12 different peptides’)

— each comptising a peptide portion and an identifying oligonucieotide portion, wherein the peptide portions are encoded by
oligonucleotide sequences (para {0009] - 'a library of diverse nucleic acid-peptida fusion molecules, whersin each molecule of the library
comprises an encoding nucleic acid ... linked o an encoded peptide’, wherein ‘an encoding nuclsic acid' is ‘an identifying oligonuclectide
portion’; para [0005] - ‘il is easier to determine a nuclaotide sequence of a nucleic acid molecule encoding a peptide than it is to determine
the amino acid sequence of a peptide,... prepare peptide libraries, wherein the encading nucleic acid melecule remains physically
associated with the peptide. Upon identifying a peplide having a desired activity, the sequence of the encading nucleic acid associated
with the peptide can be determined, thus providing information as to the amino acid sequence of the encoded peptide?)

-—that are custom-designed {para {3004} - ‘Libraries of peptides ... be prepared based on a known peptide’, wherein 'be prepared based
on a known peptide' is ‘custom-designed’)

— so that the set of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids {para {0065] - 'the
nucleic acid-peptide fusion molecules can include any number of amino acid resides...at least... 15, 20, 25, 30, or more amino acid
residues’).

Although Roberts does not specifically teach wherein the peptide sequences of at least 12 amino acids are at least 10% of the set of
peptide that have more than 80% amino acid identity to the protein sequences of interest, one of ordinary skill in the art at the time the
invention was made would have known to do so, because Roberts teaches detecting a desired activity of a peptide for identifying the
peptids sequence associated with the activity (para [0005] - ‘Upon identifying a peptide having a desired activity, the sequencs of the
encoding nucleic acid associated with the peptide can be determined, thus providing information as to the amino acid sequence of the
encodad peptide’}, which requires the peptide having snough amino acids and requires enough percentage of peptides to have enough
amino acids, including to have at least 10% of the set of peptide constructs produced contain contiguous peptide sequences of al least 12
amino acids to include a functional group that have more than 80% amino acid identity to the protein sequences of interest. And
furthermore, it is @ common practice to include peptides with known sequences in consensus regions that have at least 80% amino acid
idantily to the same proteins from different species when preparing a library (please see US 2007/0020625 A1 to DUCHAUD et al.: para
{0253] - 'a DNA library prepared from the genome of a bacterium belonging to... species different from the Photorhabdus strain used to
construct the DNA library'; para {0093} - "The expression "polypeptide exhibiting a certain percentage identity with another”, ...
"homologous polypeptide” will also bs used... the amino acid sequence exhibits at least 80%, preferably 85%, 90%, 95%, 98% or 99%,
identity’; please also see US 2005/0026188 A1 to van KESSEL et al.. para [0029] - 'developing a library of nuclectide sequences ...
corresponding to variabls regions of the cpn&0 gene'; para [0060] - 'a “enp60-like” sequence ... encading a pratein ... has a biclogical
function similar to that of cpnG0, ... hamology of at least 70%, 80% or 90% may be used’; para [0062]- 'performs substantially the same
role ... the homology will be at least about 80%, 85%, 90% or 95%").

Roberts does not specifically teach wherein the peptides of interest are protein sequences encoded by up to 100 different species of
organism. Hung discloses a peptide library comprising G-protein coupled receptor polypeptides from up ta 100 different species (para
[0062] - "a library contains a plurality of members, ...up to about 1000 or more olfactory GPCR polypeptides.... derived from a plurality of
specias’; para [0019] - "G-protein coupled receptars”, or "GPCRs" are polypeptides’; para {0091] - The olfactory GPCRs may be of known
identity...may be derived from ... up to about 100... species of animal', wherein "up to about 100... species of animal’ is 'up to 100 different
species of organism’; para [0129] - ‘producing a library ... up to about 1000 or more. . different olfastory GPCRs'; para [0056); para [0058])
for activity determination and modulator identification (para [0096] - 'screening for olfactory GPCR modulators’; para [0103] - 'GPCR
activity may be measured by assessing a reporter signaf').

It would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of Robsris
and Hung, to obtain a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying oligonucieotide
portion, wherein the peptide portions are enceded by ofigonuclectide sequences that are custom-designed so that at least 10% of the set
of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids that have mora than B0% amino acid
identity to protein sequences of interest, based on the teaching of Roberts and common practice, whergin the peptides of interast are
protein sequences encoded by up to 100 different species of organism, based on the corbination of Hung and Roberts, in order to include
protein of interests in the same family from different species for facilitating identifying the peptide sequence associatad with activity for
charactarization of protein of interest.

pammissaaens=Continuad in the supplemental box
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Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fu 1y
supported by the description, are made:

For dependent claims 2-6, 10-14, 18, 19-20, the word ‘where’ in each claim is assumed to read as ‘wherain'.
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Supplemental Box

in case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box No IV {Lack of unity of invantion)}

Raberts discloses a set of st feast 5,000 distinct peptide constructs {para [0090] - libraries of molecutes having a diversity of at least about
10.sup 9 different molecules’, wherein '10.sup.9 different molecules’ comprising at least 5,000 distinct peptide constructs; para [0008] - 'a
library of nucleic acid-peptide fusion molecules'; para [0127] - the starting library contained approximatsly 3 times. 10.sup.12 different
peptides?}

~- each comprising a peptide portion and an identifying oligonuclectide portion, wherein the peptide portions are encoded by
oligonucleotide sequences {para [0009] - 'a library of diverse nucleic acid-peptide fusion molecules, wherein each molecule of the library
comprises an encoding nucleic acid ... linked to an encoded peptide’, wherein ‘an encading nucleic acid’ is ‘an identifying oligonucieotide
portion’; para [0005] - ' is easier to determine a nuclectide sequence of a nucteic acid molecule encoding a peptide than it is to detemmine
the amino acid sequence of a peptide,... prepare peptide libraries, whergin the encoding nucleic acid molecule remains physically
associated with the peptide. Upon identifying a peptide having a desired activity, the sequence of the encoding nuclsic acid associated
with the peptide can be determined, thus providing information as to the amino acid sequence of the encoded peptide’)

-~that are custom-designed (para [0004) - 'Libraries of peptides ... be prepared based on a known peptide’, wherein "be prepared based on
8 known peptide’ is ‘custom-designed’). Without a shared special technicat feature, the inventions lack unity with one anocther.

The inventions of Groups |+ further share the technical feature of a set of at least 5,000 distinct peptide constructs, each comprising a
peptide portion and an identifying oligonuclectide portion, wherein the peptide postions are encoded by ofigonuciectide sequences that are
custom-designed so that at least 10% of the set .

of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids that have more than 80% amina acid
identity to protein ssquences encoded by up o 100 different species of organism. However, this shared technical feature doas not
represent & contribution over prior art as being obvious over Roberts, in view of US 2009/0280487 A1 to HUNG et ai. {hereinafter "Hung"}
as follow:

Roberts discloses a set of at least 5,000 distinct peptide constructs (para [6090); para [0008); pare [0127], as discussed abova)

— each comprising a peptide portion and an identifying ofigonucieotide portion, wherein the peptide portions are encoded by
aligonucleotide sequences {para [0009]; para {0005, as discussed above)

--that are custom-designed (para {0004],as discussed above }

— so that the set of peptide constructs preduced contain contiguous peptide sequences of at least 12 amine scids {para [0065] - the
nueleic acid-peptide fusion molecules can include any number of amino acid resides...at ieast... 15, 20, 25, 30, or more amino acid
residues’).

Although Roberts does not specifically teach wherein the peptide sequences of at least 12 amino acids are at least 10% of the set of
peptide that have more than 80% amino acid identity to the protein sequences of interest, one of ordinary siill in the art at the time the
invention was made would have known to do so, because Roberts teaches detecting a desired activity of a peptide for identifying the
peptide sequence associated with the activity {para {0005] - 'Upor identifying a peptide having a desired activity, the seguence of the
encoding nucleic acid associated with the peptide can be determined, thus providing information as 1o the amino acid sequence of the
encoded peplide’), which requires the peptide having enough amino acids and requires snough percentage of peptides to have enough
amino acids, including to have at least 10% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12
aming acids fo include a functional group that have more than 80% amino acid igentity to {the protein sequences of interast. And
furtharmors, it is a common practice to inclutde peptides with known sequences in consensus regions that have at least 80% amino acid
identity to the same proteins from different species when preparing a library {please see US 2007/0020625 A1 fo DUCHAUD et al.: para
{0253] - '2 DNA library prepared from the gerome of a bacterium belonging to... species different from the Photorhabdus strain used to
construct the DNA library', para [0093] - 'The expression “polypeptide exhibiting a certain percentags identity with another”, ...
“homologous polypeptide” will also be used... the amino acid sequence exhibits at least BO%, preforably 85%, 90%. 95%, 98% or 99%,
identity’; please also see US 2005/0026188 A1 to van KESSEL et al.: para [0029] - 'deveioping a library of nucleofide sequences ...
corresponding to variable regions of the cpnB0 gene’; para {0060} - 'a "cnpB0-like” segquencs ... encoding a protein ... has a biologicat
function similar to that of cpn60, ... homalogy of at least 70%. BO% or 30% may be used'; para [0082]- ‘performs substantially the same
role ... the homology will be at least about 80%, 85%, 90% or 95%').

Roberts does not specifically teach wherein the peptides of interest are protein sequences encoded by up to 106 different species of
organism. Hung disclosas a peptide fibrary comprising G-protein coupled receptor polypsptides from up to 100 different speties {para
{DO62] - "a library contains a plurality of members, ...up to about 1000 or more oifactory GPCR polypeptides.... derived from a plurality of
spacies’ para para {0019) - “G-protein coupled receptors®, ar "“GPCRS" are polypeptides’; para {0091} - 'The olfactory GPCRs may be of
known identity...may be derived from ... up to about 100... species of anima¥’, whersin 'up to about 100...species of animal’ is ‘up to 100
different spacles of organism’; para [0129] - 'producing & library ... up to about 1000 or more.. different aifactory GPCRS'; para [0056]; para
[0058]) for activity determination and modutator identification (pava {0096] - ‘screening for aifactory GPCR modulators'; para (0103] -
"GPCR activity may be measured by assessing a reporter signal').

it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of Roberts
and Hung, to obtain a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying ofigonuclectide
portion. wherein the peptide portions are encoded by oligonuclectide sequences that are custom-designed so that at least 10% of the set
of peptide constructs produced contain contiguous peptide sequences of at ieast 12 amino acigs that have more than 88% aming acid
identity to protein sequences of interest, based on the teaching of Roberts and the common practics, wharsin the peptides of interest are
protein sequences encoded by up to 100 different species of arganism, based on the combination of Hung and Roberts, in order to
include protein of interests in the same family from different species for facilitating identifying the peptide sequence associated with activity
for characterization of protein of interest.  Without a shared speciai tachnical feature, the inventions tack unity with ong ancther.

Groups 1+-11i therefore lack unity under PCT Rule 13 because they do not share a same or comasponding special technical feature.
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Supplemental Box

In case the space in any of the preceding boxes is aot sufficient.

Continuation of’
Box V No 2 (citations and explanations)

Regarding claim 2, the combination of Roberts and Hung discloses the set of peplide constructs from claim 1, and the said combination
further discloses wharein the species are aukaryotic specias (Roberts: para [0066] - 'nucleic acid-peptide fusion molecules, ...the initiator
AUG codon in eukaryotic systems', wherein the initiator AUG codon in sukaryotic systems’ indicating the peptide constructs are for
eukaryotic species; para {0083] - ‘RNA-peptide fusions then are generated using an in vitro or in situ translation system. ... eukaryotic
systems are preferred’; Hung: para {005€] - 'the oifactory GPCR may be of human origin ar of non-human animal origin... may be a mouse,
a rat, a dog, or any other non-human animal’; para {[0066] - 'a particular species, particularly @ mammalian, 8.g., human or mouse species’;
para [0091] - The olfactery GPCRs may be of known identity...may be derived from ... up to about 100... species of animal’).

Regarding claim 3, the combination of Roberts and Hung discloses the set of peptide constructs from claim 2, and Hung further discioses
whersin the species are mammalian spectes {para [0056] - ‘the olfactory GPCR may be of human origin or of non-human animal origin...
may be a mouse, a rat, a dog, or any other non-human animal’; para [0066] - ‘a particular species, particularly a mammalian, e.g., human
or mouse species’; para [0091)] - The olfactory GPCRs may be of known identity..may be derived from ... up to about 10Q... species of
animal’).

Regarding claim 7, the combination of Roberts and Hung discloses the set of paptides from claim 1, and Roberts further discloses wherein
the peptide portion is dissociated from the ribosome before being linked to the identifying nucleic acid (para {0009} - The encoding nucleic
acid is translationally linked at or near its 3’ terminus to the C-terminus of its encoded peptide, .... via a peptide acceptor such as
puromyein’; para {0057}, para [0059] - ‘puromycin aets as a universal inhibitor of protein synthesis by binding the transiation complex A
sita, accepting the growing paptide chain, and falling off the ribosome ...methods for transiationally linking an encoding rucleic acid and
encoded peptide ... effecting the joining using a peptide acceptor such as puromyein, which can be linked at or near the 3 terminus of the
encoding nucleic adid such that it can enter the ribosome complex during translation and bs incorporated at the C-terminus of the growing
{nascent) peptide, thereby terminating franslation and linking the encoding nucieic acid and encoded peptide’, wherein * puromycin ...
falling off the ribosome... terminating transiation and linking the encoding nudleic acid and encoded peptide’ indicates 'whergin the peplide
portion is dissociated from the riboscme before being linked to the identifying nucieic acid’; Please see Alkinson for the translation steps:
Entire documentation, especially pg 6.5, Elongation: and pg 6.8, Translocation and Termination).

Regarding claim 8, the combination of Roberts and Hung discloses the set of peptide constructs from claim 1, and the said combination
further abviates wherein the set of peptide constructs comprisas at least 100,000 distinct paptide constructs (Rebents: para {0090} -
“ibraries of moleculss having a diversity of at least about 10.sup.$ different molecules'; para [0008] - 'a library of nucieic acid-peptide fusion
moleculas’; para [0127] - the starting library contained approximately 3 times. 10.sup.12 different peptides')

——-each comprising a peptide portion of at least 10 amino acids and an identifying oligonucleotide portion {Roberts: para [0008] - *a library
of diverse nucleic acid-peptide fusion molecules, wherein each molecule of the library comprises an encoding nucleic acid ... linked to an
encoded peptide’, wherein 'an encoding nucleic acid’ is 'an identifying oligonucleotide portion”; para [0005] - ‘it is easier to determine a
nucieatide sequence of a nucleic acid molecule encoding a peptide than it is to determine the amino acid sequence of a peptids,...Upon
identifying a peptide having a desired activity, the saquence of the encoding nucleic acid associated with the peptide can be determined,
thus providing information as to the amino acid sequence of the encoded peptide’; para [0065; - 'the nucleic acid-peptide fusion molecules
can include any number of amine acid resides...at least... 15, 20, 25, 30, or more amino acid residues’)

—wherein the peptide portions are encoded within oligonuciectide sequences that ars custom designed (Roberts: para [0004) - ‘Libraries
of peptides ... be prepared based on a known peptide’, wherein ‘be prepared based on a knawn peptide' is ‘custom-designed'; para [0009] -
‘a Bbrary of diverse nuclsic acid-peptids fusion molecuies, wherain sach molecule of the library comprises an snceding Audleic acid ...
linked to an encoded peptide').

—-such that at least 80% of the sequences contain no more than one in-frame codon that can function as a stop codon in the transtation
system used fo make the peptide constructs (Roberts: para [0092] - the orthogonal aminoacylated tRNA, which is charged with an
unnatural amino acid residue, recognizes a stop codon... a start codon operably linked to a protein coding sequence, and each of which is
linked to 8 peptide accepter at the 3-end of the peptide coding sequence, which includes or can include one or a series of stop codons, ...
to prodiice a popuiation of RNA-peptide fusion molecules comprising peptides’, wherein additional stop codons are used for transiating
unatural amine acids, one of ardinary skili in the art at the time the invantion was made wouid have known to inciude no more than one in-
frame codon that can function as a stop codon in the translation system used to make the peptide constructs because is the basic principle
for successful protsin translation; para [6094] - *an amber suppressor tRNA, which recognizes a UAG stop codon. ...cther unnatural
residues stich as N-methyl glycine and N--{S)-phenylathyi giycine similarly can be used”: Hung: para [0073] - 'a fusion protein may contain
a heterologous N-terminal domain (e.g, an epitope tag) fused in-frame with a GPCR that has had its N-terminal methionine residue either
fleleted or substituted with an alternative amino acid', wherein ‘fused in-frame’ is the basic practice ingluding in-frame codon that can
function as a stop codon' for protein transiation; para [0039) - "The boundaries of the coding sequence are typically delermined by a start
codon at the 5 {amino} terminus and & transiation stop codon at the 3" (casboxy) terminus’, wherein *a transiation stop codon at the 3
{carboxy) terminus’ indicates each conding sequence having ‘one in-frame codon that can function as a stop codon in the translation
system used to make the peptide constructs’, one of ordinary skilt in the art at the time the invention was made would have known to have’
.atleast 30% of the sequences contain no more than one in-frame codon that can function as a stop codon in the transiation system used
to make the peptide constructs’ for producing sufficient amount of distinct peptides, but not high percentage of premature peptides due to
tha prasence of undesired stop codon).

Continued in the next supplemantal box
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Continuation of;
The previous supplemeantal bax - Box V No 2 (citations and explanations)

Ciaim 6 lacks an inventive step under PCT Article 33(3) as baing obvious over Roberts, in view of Hung, as above, and further in view of
US 2007/0014810 A1 to BAKER et al. thereinafter ‘Baker').

Reganding claim &, the combination of Roberts and Hung discioses a set of at least 5,000 distinct peptide constructs, each comprising a
peptide portion and an identifying ofigonucleotide portion, wherein the peptide portions are encoded by oligonucieotide sequences that are
custom-designed so that at least 10% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12 amino
acids that have more than 80% amino acid identity to protein sequences encoded by up to 100 different species of organism, as discussed
in the discussion of ¢laim 1. Roberts further discloses using the set of peptide constructs for detecting a desired activity of a peptide for
idantifying the peptide sequence associated with the activity (para [0005] - ‘Upon identifying a peptide having a desired activity, the
sequence of the encoding nucleic acid associated with the peptide can be determined, thus providing information as to the amino acid
sequence of the encoded peptide’). .

Said combination does not specifically teach wherein the peptide sequences are grouped into one or more sets of partially overlapping
sequences. Baker discloses a method for identifying figand binding domains of a sequance of interest, the methed comprising producing a
set of peptide sequences that are partially overlapping sequences that cover the entire sequence of the sequencs of interest for identifying
ligand binding domains (para {0359] - ‘The identification of motifs and/or super motifs that correlate with high and intermediate affinity
binding ... identification of immunogenic peptide epitopes ... all possible peptides of 9 amine acids in length and overlapping by eight amino
acids ... which cover the entire sequence of the ... proteins ...were evaluated for binding to five allele-specific HLA molecules’; para [0361] -
"a large fraction of HLA class | and class Il moleculas can be classified into a relatively faw supertypes. each characterized by largely
overlapping peptide binding repertoires, and cansensus structures of the main peplide binding pockets’). Although Baker does not
specifically teach the peptide sequences are grouped into one or more sets of partially overlapping sequences, one of ordinary skill in the
art at the time the invention was made would have known to do so by grouping partially averlapping sequences generated from the same
protein in the same group for facilitating characterization of the protein function associated with the peptide fragments in the protein.

it would have baen obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings ol Roberts
and Hung with that of Baker, to obtain a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an
identifying oligonucleotide partion, wherein the peptide portions are encoded by oligonuclentide sequences that are custom-designed so
that at least 10% of the set of peptide constructs produced contain contiguous peptide sequances of at least 12 amino acids that have
mare than 80% amino acid idantity to protein sequences encoded by up to 100 different species of organism, based on the combination of
Roberts and Hung, and further wherein the peptide sequences are grouped into one or more sets of partially overlapping sequences,
based on the combination of Baker, Roberts and Hung, in order to obtain a set of distinct peptide constructs that include all factional
fragments of the targeted protein sequences for facilitating characterization of the functional domain of the targeted protein sequences in
different species of organism.

Claitns 1-3 and 6-8 have industrial applicability as defined by PCT Article 33(4) bacause the subject matter can be made or used in
industry.
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(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file refercnce FOR FURTHER see Form PCT/ISA/220
699932000140 ACTION as well as, where applicable, item 5 below.
International application No, International filing date {day/monthvear) | (Earliest} Priority Date {day/month/vear)
PCT/US14/29661 14 March 2014 (14.03.2014} 15 Mareh 2013 (15.03.2013)
Applicant

Prognosys Biosciences, Inc.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article [8. A copy is being transmitled to the International Bureau,

This international search report consists of a total of $ sheets.
D It is also accompanied by a copy of each prior art document ¢ited in this report.

1. Basis of the report
a.  With regard to the language, the international search was cartied out on the basis of:
E} the international application in the languape in which it was filed.

D a translation of the international application into which is the language of
a transtation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b}}.

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43 .66is(a)).

c. With regard to any nucheotide and/or amino acid sequence disclosed in the intemational application, sec Box No. 1.

N
2. Certain claims were found unsearchable (sce Box No. 1T).
3 D Unity of invention is lacking (see Box No. 1II}).

4. With regard 1o the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitied by the applicant.

D the text has been established, according to Rule 38.2, by (his Authority as it appears in _Box No. IV, Thc_applicam.
may, within one month from the date of mailing of this international search report, submit comments to this Autherity.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 8A
E as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.

D as selected by this Authority, because this figure better characierizes the invention.

b. D none of the figures is to be published with the abstract.
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INTERNATIONAL SEARCH REPORT Internationat application No.
PCT/US 14120631
Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item L.c of the first sheet}

1. With regard 16 any nuckeotide andfor amino acid sequence disclosed in the international application, the inlernational scarch was
carried out on the basis of a sequence listing filed or furnished:

a. (means)

D on paper

M in electronic form

b. (time)
in the iniernational application as fited
D together with the international application in electronic form
VA subsequently to this Authority for the purposes of search
2 K( In addition, in ihe case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that in the application as filed of docs
not go beyond the application as {iled, as appropriate, were furnished.

3. Additional comments:
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INTERNATIONAL SEARCH REPORT Tnternational application No.
PCTIS14/28691

Box Ne. I} Observations where certain elaims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a} for the following reasons:

L. I:] Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international scarch can be carried out, specifically:

N
3 Claims Nos.; 15-21
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIl  Observations where unity of inventios is lacking {Continuation of item 3 of first sheet)

This International Searching Authority found mutltiple inventions in this international application, as follows:

1. I:I As all required additionat search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched withow effort justifying additional fecs, this Authority did not invite payment of
additional fees.

3, I:I As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those ¢laims for which fees were paid, specifically claims Nos.

4, l:] No required additional scarch fees were timely paid by the applicant. Consequenily, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limii specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCTHSA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 14/23691

AL

CLASSIFICATION OF SUBJECT MATTER

{PC(8) - GO1N 33/567, 33/53; C12Q 1/00 (2014.01)

USPC - 4357.21,7.2,7.1.4
According to International Patent Classification (IPC) or to both national classification and IPC

B,

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8): GON 33/567, 33/53, 33/574; C12Q 1400, 1/68; COTH 21/04; C12N 1511, 15/62, 15/09; AG1K 39/62, 38/17, 39/395 (2014.01)
USPC: 435/7.21,7.2,7.1, 4,6, 69.1, 7.23; 424/185.1, 192.1, 144.1, 93.21, 88, 243.1; 514/44, 12; 530/403, 402

Documnentation searched other than minimum documentation to the extent that such decuments are included in Lhe fields searched

Etectronic data base consulted during the international search (name of data base and, where practicable, search terms used)

MicroPatent (US-G, US-A, EP-A, EP-B, WO, JP-bib, DE-C,B, DE-A, DE-T, DE-U, GB-A, FR-A). Google; Googie Scholar; ProQuest;
peptida, ‘MHC,' conjugated

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
x US 8343500 B2 (WRAITH, DC et al.) 01 January 2013; abstract; column 31, line 47; cotumn 9, | 1-5, 7-9, 10/8, 10/8,

- line 48; column 4, line 15; column 31, line 31; column 1, ing 19; column 17, lina 64; column 28, | 11-13, 14111-14/13

Y lines 9-10; column 6, lines 8-10; column 4, line 41; columa 5, line 38; column 5, kne 52; column | -

36-37; column 7, {ines 44-45

US 8337851 B2 (AUKERMAN, SL et al.} 25 December 2012; column 24, lines 27-31 &

2. line 51; column 1, line 43; column 9, line 47; cotumn 11, line 13; column 31, line 65; column 4, { 6
line 24; column 33, Bne B; column 14, line 23; column 28, lines 15-16; column 29, line 9; column
8, lines 36-38; column 5, line 48; column 1, lines 32-38; cofumn 1, ling 37; column 1, lines

D Further documents are listed in the continuation of Box C.

[

*

AT
=i

oy

“o

s

Special categories of cited documents:

document defining the peneral state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or ether
means

document published prior to the international filing date but later than
the prionty date claimed

e

coyen

oy

later document published after the international filirg date or priority
date and not in conflict with the application but cited t0 understand
the principte or theory underlying the invention

document of panticular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the decumeny is taken alone

" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combisaion
being obvious 1o a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

25 July 2014 (25.07.2014)

Daie of mailing of the international search report

19 AUG 2014

Name and mailing address of the [SA/US

Mail Stop PCT, Attn: ISA/UUS, Commissionar for Patents
P.O. Box 1450, Alexandna, Virginia 22313-1450

Facsimile No.

571-273-3201

PCT
PCY

Authorized officer:
Shane Thomas

Helpdesk: 571-272-430Q
OSP: 5¥71-272-T774
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From the
INTERNATIONAL SEARCHING AUTHORITY

Te: By Yin PCT

Morrison & Foerster LLP

12531 High Biuff Drive, Suite 100
San Diego, CA $2130-2040
United States of America

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 434is.1)

ammoniess 19 AUG 2014

Applicant’s or agent’s file reference { FOR FURTHER ACTION

§99932000140 See paragraph 2 below
International application No. Internationat filing date {dovmonth/vear} Priority date (day/monthivear}
PCTIUS14/20691 14 March 2014 {14.03.2014) 15 March 2013 (15.03.2013)

International Patent Classification {IPC) or both national classification and [PC
IPC(8) - GO1N 33/567, 33/53; C12Q 1/00 (2014.01)
USPC - 435/7.21,7.2,7.1,4

Applicant

Prognosys Biosciences, Inc.

1. This opinion contains indications relating to the following ttems:

Box No. 1 Basis of the opinion

Box No. 11 Priority

Box No. HI  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box Neo. V  Reasoned siatement under Rufe 43bis. 1{a){i) with regard to novelty, inventive step or industriat applicabitity;
citations and explanations supporting such statement

Box No. VI Ceriain documents cited

Box No. VI Certain defects in the international application

LI MOXKCOK

Box MNo. VIII Certain observations on the international application

2. FURTHERACTION
If a demand for international preliminary examination is made, this opinion will be considered to be a writien opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authonity
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. Fhis(b) that written
opinions of this International Searching Authority will not be so considered.
1f this opinicn is, as provided above, considered to be a written opirion of the IPEA, the applicant is invited 1o submif to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later,

For further opiions, see Form PCT/ISA/220.

Name and mailing address of the ISAAIS | Date of completion of this opinion Autherized officer:
Mail Stop PCT, Attn: 1SAUS sh Thamas
Coranissioner for Patents ane i
P.0. Box 1450, Alexandria, Virginia 22313-1450 25 July 2014 (25.07.2014) PET Heipdosk: 571:272-4300
Facsimite No, 571-273-3201 PCT OSP: 571-272.T774
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WRITTEN OPINION OF THE Intcrnational application No.

INTERNATIONAL SEARCHING AUTHORITY

PCT/US 14/28691
Box No. 1 Basis of this opinion
L. With regard to the language, this opinion has been cstablished on the basis of:
{E the international application in the language in which it was filed.
D a transiation of the international application into which is the ianguage of a

transtation furnished for the purposes of international search (Rules §2.3(a) and 23 Kb}

2. D This opinion has been established taking into account therectification of an sbvious mistake authorized by or notified
to this Authority under Rule 91 {Rule 43 bis. {{a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has beea
established on the basis of a sequence listing filed or furnished:

8. (means)

on paper

]

i electronic form

o
o~
o
=]
=
o
—

ins the internationat application as filed

together with the international application in electronic form

X

subsequentty to this Authority for the purposes of search

4, izl In addition, in the case that more than onc version ar copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments;
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WRITTEN OPINION OF THE International application Na.
INTERNATIONAL SEARCHING AUTHORITY PCTIUS 14/29691

Box No. 111 Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be navel, lo involve an inventive step (to be non obvious), or to be industrially
applicable have not been examined in respect of:

D the entire international application.

K{ claims Nos. _15-21

because:

D the said international application, ot the said claims Nos. relate to the following
subject maiter which does not requice an international search fspecify):

R
the description, claims or drawings (Indicate particular elements below) or said claims Nos. 15-21
are so unclear that no meaningful opinion could be formed (speciful:

Claim Nos. 15-21 are dependent claims and are not drafted in accordance with the second and third sentences of Rule §.4(a}.

I:I the claims, or said claims Nos. are so inadequately supported
by the description that no meaningful opinion could be formed (specifs):

!Z] no international search report has been established for said claimg Nos. 15-21

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limi

furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative
Insiructions, and such listing was not available to the Intemational Searching Authority in a form and manner acceptablg
to it.

EI furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrativg
Instructions, and such listing was not avaitable to the International Searching Authority in a form and manner acceptabl
to it.

D pay the required lale furnishing fee for the furnishing of a sequence lisling in response to an nvitation under
Rule |37er.1(a) or (b).

D See Supplemental Box for further details.
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WRITTEN OPINION OF THE {nternational application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US 14/29691

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or indusérial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N) Claims 6 YES
Claims 1-5, 7-14 NO
Inventive step (1S) Claims NONE YES
Claims 1-14 NO
Indusirial applicability (1A) Claims 1-14 YES
Claims NONE NOC

2. Chations and explanations:

Claims 1-5, 7-9, 10/8, 10/9, 11-13 and 14/11-14/13 lack novelty under PCT Article 33{2) as being anticipated by US 8,343,500 B2 to
Wraith, et al. (hereinafter 'Wraith'}.

Regarding claim 1, Wraith discloses an MHC-binding peptide [MHC-binding peptide; abstract) conjugated to (binding to (conjugated to);
abstract} a polynucleotide (ONA (polynucleotide); column 31, line 47).

Regarding claim 2, Wraith discloses a library of at least two MHC-binding peptides {library of peptides (library of at least two MHC-binding
peptides), column 9, line 48; MHC-binding peptide (MHC-binding peptides), abstract} each (each; column 4, line 15) conjugated o (binding
to (conjugated to); abstract) a polynuclaotide (DNA (polynucleotide); column 31, line 47), whersin sach said polynucleotide (DNA (each
sald polynucieotide); column 31, line 47) is identified by (identified by; column 1, line 19) a probe (probe; column 31, line 31) that
specifically (specific (specifically); column 17, line 64) binds to (binds to; column 29, lines 9-10) said polynuclectide (DNA (said
polynucleotide), column 31, line 47).

Regarding claim 3, Wraith discloses a composition {composition; abstract) comprising at lsast two MHC-binding peptides (library of
peptides (at least two MHC-binding peptides), column 9, line 48; MHC-binding peptide (MHC-binding peptides), abstract) each (each;
column 4, line 15} conjugated to {binding to (conjugated to); abstract) a polynucleotide {(DNA (polynucisotide}; cotumn 31, line 47), wherein
the at iaast two MHC-binding peptidas (library of peptides {at least two MHC-binding peptides), column 9, line 48, MHC-tinding peptide
{MHC-binding peptides), abstract) are cligomerized (peptides 15-mer, 10-mer and 17-mer in length {oligomerized), column &, lines 8-10).

Regarding claim 4, Wraith discloses the composition of claim 3, and Wraith further discloses wherein the at least two MHC-binding
peptides {library of peptides (at least two MHC-binding peptides}, colurmn 9, line 48; MHC-binding peptide {MHC-binding paptides),
abstract) are conjugated to (binding to (conjugated to), abstract) the same (same; column 4, line 41} polynuclectide (DNA (polynucleotide),
column 31, line 47) and are thus oligomerized (peptides 15-mer, 10-mer and 17-mer in length {oligomerized); column §, lines 8-10).

Regarding claim 5, Wraith discloses the compesitioni of claim 3, and Wraith further discloses wherein the at least two MHC-binding
peptides {library of peptides (at least two MHC-binding peptides), column 9, line 48; MHC-binding peptide (MHC-binding peptides),
abstract) are each (each; column 4, line 15) conjugated o (binding to {conjugated o), abstract) a separate (separate; column §, line 36;
column 5, line 52) polynuclectide {DNA {polynuciectide); column 31, line 47), wherein the polynuclectides (DNA {polynucleotides); column
31, line 47) mediate (madiated {(mediate); column 2, line 51) the oligomerization {peptides 15-mer, 10-mer and 17-mer in length
(oligomerization); column 6, lines 8-10) of the at least two MHC-binding paptides (library of peptides (at least two MHC-binding peptides),
column 8, ling 48; MHC-binding peptide {MHC-binding peptides), abstract).

Regarding claim 7, Wraith discloses a method (method, abstract) for detecting {identifying {detecting); column 9, line 47) binding of a
peptide to an MHC molecule (peptide binding to an MHC molecule (binding of a peptide to an MHC molecule), absiract), comprising:
contacting {contacts (contacting),; clumn 11, line 13) said MHC molecule (said MHC molecule, abstract) with a polynucieotide-peptide
conjugate (DNA (polynuclectide}, column 31, line 47; peptide, abstract; conjugate column 31, line 85), said polynucieotide peptide
conjugate (DNA (polynucieotide), column 31, fine 47; peptide, abstract; conjugate, column 31, line 65) comprising said peptide {peptide
{said peptide); abstract) and a polynuclectide (DNA {polynucleotide); column 31, fine 47); contacting (contacts {contacting); column 11, line
13} said polynuclaotide-peptide conjugate (DNA (polynuclectide), column 31, line 47; peptide, abstract; conjugate, cotlumn 31, line 63) with
a probe (probe; column 31, line 31) that specifically (spacific {specifically); column 17, line 64} binds to (binds to; column 29,_Iines 9-"10)'
said polynucizotide (DNA (said polynucleatide), column 31, line 47; detecting (identifying (detecting), column 89, line 47) binding of (binding
of; column 4, line 24) said prabe {probe {said probe); column 31, line 31) to said polynuclectida (DNA (said polynucleotide); column 31,
lina 47); and carretating (correlating; column 33, line 8) hinding of (binding of; column 4, line 24) said probe (probe (sald prabe); column
31, line 31) to said polynuclaotide (DNA (said polynuclectide); column 31, line 47) with binding of said peptide to said MHC molecute
{peptide binding to an MHC molecule (hinding of said peptide to said MHC molecule); abstract).

r-Continued Within the Next Supplemental Box-""*-

Form PCT/ISA/237 (Box No. V) (July 2011}

Curio EX1057-p. 201
Curio v Prognosys



PCT/US2014/029691 19.08.2014

WRITTEN GPINEON OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY
PCTIUS14/29631

Supplemestal Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Box No. V:
-Continued from Citations and Explanations:

Regarding claim 8, Wraith discloses a method (method; abstract) for simultaneously (simultanecusly; column 14 , line 23) detecting
{identifying (detecting); column 9, line 47) binding of (binding of: column 4, line 24} a library of peptides {library of peptides; column 9, line
48) to an MHC molecula {absfract), comprising: providing (provided {providing); abstract} a potynuciestide-peptide conjugate (DNA
{polynucleotide), column 31, lina 47; peptide, abstract; conjugate, column 31, line §5) for each said peptide (peptide; abstract), said
polynucleotide-peptide conjugate (DNA (polynuciectida), column 31, fine 47; peptide, abstract; conjugate, column 31, line 85) comprising
said peptide (peptide (said peptide), abstract) and a polynucleotide {DNA (& polynucleotide); column 31, fine 47); contacting (contacts
(contacting); column 11, line 13) said MHC molecule (MHG molecule {said MHC molecule), abstract) with a pool {poot: column 9, line 38}
of said polynucieotide-peptide conjugates (DNA (polynucleotide), cofumn 31, line 47; peptide, abstract; conjugates, column 31, line 85);
contacting (contacts {contacting); column 11, line 13} each of (each of; column 13, line 56} said polynucleotide-peptide conjugate (DNA
{polynucteotide), cofumn 31, line 47; peptide, abstract; conjugate, column 31, fine 65) with a prabe (probe; coluran 31, line 31) that
specificaily (specific {specificaliy); column 17, line B4} binds to (binds to: column 29, fines §-10) each said polynuciaotide {DNA (each said
polynuclectide), column 31, line 47); detecting (identifying (datecting); column §, line 47} binding of (binding of: column 4, tine 24) said
probe {probe {said probe); column 31, fine 31) {o each {each; column 4, line 15) corresponding (corresponding; calumn 28, lines 15-16)
paiynuclectide {DNA (polynuctectide); column 31, line 47) that sach said probe (probe {each said probe); column 31, fine 31) specifically
{specific (specificaliy); colurmn 17, line 64) binds (binds; coiumn 29, line §); and comelating (correlating; column 33, line 8} binding of
(binding of; column 4, line 24) said probe (probe (sald probe); coiumn 31, line 31) to each (each; column 4, fine 15) corresponding
{corresponding; cofumn 28, lines 15-16) pofynucleotide {DNA (polynucieotide); column 31, line 47) with binding of each comesponding
peptide to said¢ MHC molacide (peptide binding to an MHC molecule (binding of sach cotresponding peptide to said MHC molecule);
abstract).

Regarding claim 9, Wraith discloses a methed {method, abstract} for dstecting (identifying (detecting); column 9, line 47) in a library of
peptides (library of peplides; column 9, kine 48) competitive binding of each said peptide to an MHC molecule {dominance of a particular
peptids depends on relative affinity for binding the MHC molacule (competitive binding of each said peptide to an MHC moleculs); column
8. fines 36-38) comprising: providing (provided (providing), abstract) a polynuclectide-peptide conjugate (DNA {polynucleotide), column 31,
line 47; peptide, abstract; conjugate, column 31, line 65) tor each said peptide {peptide (each said peptide); abstract), said
polynucleotide-peptide conjugate (DNA {polynucleotide}, column 31, line 47, peptide, absteact; conjugate, column 31, line 85} comprising
said peptide (peptide (saic peptide}; abstract} and a polynucleotida (DNA (a polyruclectide); column 31, ling 47); contacling (coniacts
{contacting); column 11, line 13) said MHC molecule (MHC molecule (said MHC molecule}; abstract) with a pool (poal; column 8, line 39)
of said palynucleotide-peptide conjugates (DNA (polynuclectide), column 31, line 47; paplide, abstract; conjugstes {conjugate; column 31,
line 65); contacting {contacts {contacting}); column 11, line 13) each of (each of; column 13, line 56) said polynuciectide-peptide eonjugate
(DNA (polynucleotide), column 31, fne 47; peptide, abstract; conjugate, column 31, tine 65) with a probe {probe; cofumn 31, ne 31) that
specitically (specific {specificaliy); column 17, line 64) binds to (binds to; column 28, knes 9-10) each said polynucieotide (DNA {each said
polynuclectide); column 31, line 47); detecting {identifying {detecting); column 8, line 47} binding of (binding of; coluran 4, line 24) said
probe {probe (said probe); column 31, fine 31} to aach {each; column 4, line 15) comesponding (corresponding; column 28, lines 15-18)
polynuclectide {DNA (polynuclectide); column 31, line 47) that each said probe (probe (each said proba); column 31, fine 31) spacifically
{specific (specificaly); column 17, line 64) binds {binds; column 29, fine 9); and correlating (correlating; column 33, line 8) binding of
(binding of; column 4, line 24) said probe {probe (said probe); column 31, fine 31} to each {each; column 4, fine 15) corresponding
{correspanding; cotumn 28, lines 15-16) polynucleotide (DNA (polynucleatide); cofumn 31, line 47) with binding of each corresponding
peptide to said MHC molacule {peptide binding to an MHC molecule (binding of each corresponding peptide to said MMC molecule),
abstract), wherein said peptides compate for binding of said MHC molecule (dominance of a particular peptide depends on relative affinity
for binding the MMC molecule (said peptides compete for binding of said MHC molecule); celumn 8, lines 36-38).

Regarding claims 10/8 and 1(/9, Wraith discloses a methad of ciaims 8 and 9, and Wraith discloses further comprising comparing
{compared (comparing); column 5, line 48) binding of each said peptide to said MHC molecule (peptide binding to an MHC molecule
{binding of sach said peptide to said MHC molecule}; abstract), among the paptides in said kbrary {library of peptides {peptides in said
library); column 9, lina 48),

¥
Regarding ctaim 11, Wraith discloses a mathod {method, abstract) of detscting (identifying {detecting); column 9, line 47) binding of a
peptide to & TCR fpeptide-MHC complex carried to cell surface and peptide is recognized by a T cell via the TCR (binding of a peptide {0 &
TCR); columnn 1, ines 32-38), comprising: contacting {contacts {contacting); column 11, line 13) said TCR (YCR {said TCR); column 1, fing
37) with an MHG molecule (MHC molecule; abstract) and a polynuclectide-peptide conjugate (DNA (polynucieotide), column 31, line 47,
peptide, abstract; conjugate, column 31, ine 65), said polynucieotide-peptide conjugate (DNA {polynucleatide), column 31, line 47; peptide,
abstract; conjugate, column 31, line 65); comprising said peptide (peptide, abstract} and a polynuclectide (ONA (polynucleotide), column
31, line 47); contacting (contacts (contacting), column 11, line 13) said polynucleotide-peptide conjugate (DNA (polynuclectide). column 3,
kne 47; peptide, abstract; conjugate, column 31, line 65) with 2 probs {probe; column 31, line 31) that specifically (specific (specifically);
column 17, line 54) binds to {binds to; column 29, lines 8-10) said polynuciectide (DNA (said polynucleotide); column 31, line 47); detecting
{igentifying (detecting); column &, line 47) binding of {binding of; column 4, line 24) said probe (probe (said probe}; column 31, line 31 to
said polynucleotide {DNA (said polynucleotide); column 31, ing 47); and correlating {correlating; column 33, line 8) binding of (binding of,
column 4, ne 24) said probe (probe {said probe); column 31, line 31) to said polynucleotide (DNA (said polynucleotide); column 31, line
47) with binding of said peptide to said TCR (peplide-MHC complex carried ta cell surface and peptide is recognized by a T cell via the
TCR (binding of said peptide to said TCR); column 1, lines 32.38).

~.Continued Within the Next Supplemental Box-""-
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient,
Continuation of;

Box No, V:
-Continued from Citations and Explanations:

Regarding claim 12, Wraith discloses a method {method; abstract} for simultaneously (simultansously; column 14 | line 23) detecting
(identifying (detecting); column 8, ling 47) binding of (binding of; column 4, line 24) a library of peptides {library of peptides; column 4, fine
48) to a TCR (TCR; column 1, fine 37), comprising: providing (provided {providing); abstract) a polynuclectide-peptide conjugate (DNA
{polynucteotide), column 31, line 47; peptide, Asbstract; conjugate, column 31, line 65) for sach said peptide {peptide {pach said peptide);
abstract), said polynucleotide-peptide conjugate (DNA (palynucieotide), column 31, line 47; peptide, abstract; conjugate, column 31, line
65) comprising said peptide (peptide (said peptide); abstract) and a polynucieatide (DNA {palynucleotide), column 31, line 47}, contacting
(contacts {contacting); column 11, line 13) said TCR {TCR (sald TCR); column 1, ine 37) with a poot {pool; column 8, line 39) of said
polynuclectide-peptide conjugates (DNA {palynucleotide), column 31, line 47; peptide, abstract; conjugates {conjugate {conjugates),
column 31, line 85) and an MHC malecule (MHC moleculs, abstract); contacting {contacts (contacting), column 11, line 13) each of {(sach
of; column 13, line 56) said polynuclectide-peplide conjugate (DNA {polynuclectide), column 31, line 47; peptide, abstract; conjugats,
column 31, fine 65) with a probe (probe; column 31, lina 31) that specifically (specific {specifically); column 17, line 64} binds to {binds to;
column 29, lines 9-10) each said polynucleotide (DNA (each said polynuclectide); cotumn 31, line 47); detecling {identifying (detecting};
column 8, fine 47) hinding of (binding of; column 4, line 24) said probe (probe (said probe); column 31, line 31) to each {each; column 4,
line 15) corrgsponding (corresponding; column 28, lines 15-16) polynuclectide (DNA (polynucleotide); column 31, ling 47) that sach said
probe (probe (each said probe); column 31, line 31) specifically {specific (specifically); column 17, line 64) hinds (binds: column 29, line )
and correlating {correlating; column 33, line B) binding of (binding of; column 4, line 24) said probe (probe (said praobe); column 31, line 31)
to each (each; column 4, line 15) corresponding (corrasponding: column 28, lines 15-16) polynucleotide (ONA {polynucleotida); column 31,
lina 47} with binding of each comesponding peptide to said TCR {peptide-MHC complex carried to cell surface and peptide is recognized by
a T call via the TCR (binding of each corresponding paptide to said TCR); column 1, lines 32-38).

Regarding claim 13, Wraith discloses a method {method; abstract) for detecting (identifying {detecting}; column 9, line 47) in a library of
peptides (library of peptides; column 9, line 48) competitive binding of each said paptide (dominance of a particular peptide depends on
relative affinity for binding (competitive binding of each said pepfide); column 8, lines 36-38) to a TCR (TCR; column 1, line 37),
comprising: providing (provided (providing); abstract) a polynucleotide-peptids conj ugate (DNA {polynucleotide), column 31, line 47
peptide, abstract; conjugste, column 31, lins 65) for each said peptide {peptide (aach said peptide), abstract), said polynuclectide-peptide
conjugate (DNA (polynucleotide), column 21, line 47; peptide, abstract; conjugate, column 31, line 65) comprising said peptide (peptide
(said peptide), abstract) and a polynuclectide (DNA {polynucleotide); column 31, line 47); contacting (contacts (contacting); column 11, line
13} said TCR (TCR (said TCRY); column 1, line 37} with a poal (pool; column 9, line 39) of said potynuclactide-peptide conjugates (DNA
(polynucleotide), column 31, line 47; peptide, abstract; conjugates, celumn 31, line 65) and an MHC motecule (MHC moleculs; abstract);
contacting {(contacts {contacting); column 11, line 13) each of (sach of; column 13, line 56) said polynucleotide-peptide conjugate (DNA
{polynuclectide), column 31, line 47; peptide, abstract; conjugates (conjugate (conjugates), column 31, line 65) with a probe (probe:
column 31, line 31} that specifically {specific {specifically); column 17, line £4) binds to {binds to; column 29, lines 9-10) each said
palynucleotide (DNA (each said polynucleotide); column 31, line 47); detecting (identifying (detecting); column 9, line 47} binding of
(binding of; column 4, line 24) said probe {(prabe {said probe); column 31, line 31} to each {sach; column 4, line 18) carresponding
(corrasponding; column 28, iines 15-16) polynucleotide (DNA (polynucisotide); colurmn 31, line 47) that each said probe (probe {each said
probe); column 31, line 31) specifically (specific (specifically); column 17, line 64) binds {binds; column 29, line 8}; and correlating
(correlating; column 33, line 8) binding of {binding of; column 4, line 24) said probe (probe (said probs}, celumn 31, line 31) to each {each;
celumn 4, line 15) corresponding (corresponding; column 28, lines 15-16) polynuclaotide (DNA (polynucieotide); column 31, line 47) with
binding of {binding of; column 4, line 24) each (each; column 4, line 15} corresponding (corrasponding; column 28, lines 15-16) peptide
{peptide, abstract) to said TCR (TCR (said TCR}; column 1, line 37). wherein said peptides compete for binding of said MHC molecule
(dominance of a particular peptide depends on relative affinity for binding the MHC moleculs (wherein said peptides compete for binding of
said MHC molecule}; column 8, lines 36-38) and said TCR {TCR (said TCRY); column 1, line 37).

Regarding claims 14/11-14/13, Wraith discloses the method of claims 11-13, and Wraith further discloses wherein said TOR (TCR {said
TCR)p; column 1, line 37)is a TCR on a T cell (TCR on a T cell: column 1, ines 36-37; column 7, lines 44-45),

Claim & lacks an inventive step under PCT Articla 33(3) as being obvious aver Wraith in view of US 8,337,851 B2 to Aukerman, et al,
{hereinafter ‘Aukerman’).

Regarding claim 6, Wraith discloses the composition of claim 5, and Wraith further disclosas wherein the mediation {mediated (mediation);
columnn 2, line 51} is through (through; colurmn 1, line 43). Wraith does not disclose wherein the mediation is through nucleotide sequence
complementarity. Aukerman discloses nucleolide sequence complementarity (complement of DNA (nuclectide sequence
complementarity), column 24, lines 27-31), in methods of monitoring the efficacy of anti-CD40 antibodies in treating a subject for a
CD40-expressing cancer (abstract). It would have been obvious to & person of ordinary skill in the ant, al the time of the invention, to have
medified a composition comprising at least two MHC-binding peptides, each conjugated to a polynuclectide, as previously disclosed by
Wraith, for integrating nucleotide sequence complementarity, since the combination would have produced a therapeutic composition
containing multiple peptide-DNA conjugates hybridized to one another, in order to farm a multivalent conjugata.

Claims 1-14 have industrial applicability as defined by PCT Article 33(4} because the subject matter can be made or used in industry.
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International application No. International filing date (day/month/vear) {Earliest) Priority Date {day/month/vear)
PCT/US2014/044196 : 25 June 2014 25 June 2013
Apphcant

PROGNOSYS BIOSCIENCES, INC.

This international search report has been prepared by this luterational Searching Auﬁsonty and is tra.nsmmed to the apphcam
according to Adticle 8. A copy is being transmitted to the Intemnational Bureau.

This international search report consists of a total of 2 sheets.
D H is also accompanied by a copy of each prior art document ¢ited in this report.

I. Basis of the report
a.- With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed.

D a translation of the international application into ) which is the language of
a trenslation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D “This international search report has been established taking into account the rectification of an sbvious mistake
authorized by or notified to this Authority under Rule 91 {Rule 43.6his(a)).

c. D With regard to any sucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. D Certain claims were found unsearchable (see Box No. ).
3 D Unity of invention is lacking '(see Box No. [}

4. With regard to the title,
E the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant,

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. V. The apphcam
may, within one month from the date of mailing of this international search report, submit comments to this Anthority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No, 6A
IZ’ a5 suggested by the applicant.
‘:l as selected by this Authority, because the applicant failed to suggest a figure.

D as selected by this Authority, because this figure better characterizes the inveniion.

b. D none of the figures is to be published with the abstract.
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Box Ne. I1 Observations where certain claims were found unsearchable (Con!inuaﬁon'oﬁtem 2 of first sheet)

_This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

becanse they relate to subject matter not required 1o be searched by this Authority, namely:

2. D Claims Nos.:

because they relale to parts of the international application that do not comply with the prescribed requirements to such an
exient that no meaningful intemational search can be carried out, specificaliy: |

%
3. Claims Nos.: 6-11, 18-51, 64 .
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4{a).

BoxNo. i1l  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authonty found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3, D As only some of the required additional search fees were timely paid by the applicant, this internationat search report covers
only those claims for which fees were paid, specificatly claims Nos.: .

4 D No required additional search fees were timely paid by the applicant. Consequenily, this international scarch report is
resteicted 1o the invention first mentioned in the claims; if is covered by elaims Nos.:

Remaricon Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

E] No protest accompanied the payment of additional search fees.
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According o Intemationat Patent Classification (IPC) or 1o both national classification and IPC

IPC(8) - C12N 15/11, 15/115; ©12Q 1/68; C40B 30/04, 60/04; GGIN
USPC - 506/8, 9,15, 24, 32 -

Minimum documentation searched {classification system foilowed by classification symbols}
33750, 33753, 33/543, 37/00 {2014.01}

Documentation searched other than minimum documentation $o the extent that such documents are included in the fields searched
CPC - C12Q 1/5809, 16834, 1/6837, 1/6841, 1/6869; CAOB 60/04, 30/04; GO1N 33/6845, 2458/10 (2014.09)

Electronic data base consulted during the international search (name of

PatBase, Orbit, Google Patents, Google Scholar, Google

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TCO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages

Category* Relevant to claim Ne.
X US 2011/0245111 At {CHEE) 06 October 2011 (06.10.2011} entire docurnent 1-5, 12-17, 52-63
A ROUTENBERG et al, "Microfinidic probe: a new too! for integrating micrafluidic environments 1-§, 12-17, 52-63.

and electronic wafer-probing,” Lab Chip, 29 October 2009 (29.10.2009), Vol. 10, Pgs. 123-127, '

entire documant ’

JUS 2012/0270748 A1 {CHEE) 25 October 2012 {25.10.2012) entire document 1-5,-12-17, 52-63

US 2012/0195810 A1 (COHEN et af) G2 August 2012 902.08.2012) entire document 1-5, 12-17, 5263

A US 2003/0162216 A1 (GOLD-et ai) 28 August 2003 (28.08.2003) entire document 1-5, 12-17, 52-63

D Further documents are listed in the continuation of Box €.

L

«

“A”

Special categories of cited documents:

document defining the general state of the art which is not considered
{0 be of particolar relevance

“E”  earltier application or patent but published on or after the intemational
filing date

“L™  documert which may throw doubts on priority claim(s) or which is
cited 1o establish the publication date of another citalion or other
special reason {as specified)

“Q"  document referning to an oral disclosure, use, exhibitton or sther

| means
“P”  document published prios to the international {iling date but later than

the priorizy date claimed

“T*  {ater document published after the international filing date or priority
date and not in conflict with the apﬁlicanon but eited to understand
the principle or theery underlying the invention

“X™ decument of particular relevance, the claimed invention cannat be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y™ document of particular relevance; the claimed invention cannot be
considered o involve an inventive step when the decusment is
combincd with one or more ather such documents, such combination
being obvious to a person skitled in the ant

“&" document member of the same patent family

Date of the actual completion of the international search

10 October 2014

Date of mailing of the international search report

07 NOV 2014

Name and mailing address of the {SA/US

Mail Stop PCT, Attn: 1ISA/US, Commissioner for Patenis
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile Ne. 571.273-3201

Authorized officer: R
Blaine R. Copenheaver

PCT Hetpdesic §71-272-4200
PCY OSP. 571-272-7774
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INTERNATIONAL SEARCHING AUTHORITY

oo O T NOV 2074
Applicant’s or agent’s file reference FORFURTHER ACTION
699932000440 See paragraph 2 below
Intemnational application No. International filing date (day/month/vear) Priority date {dmvmontiivear)
PCTAIS2014/044198 25 June 2014 25 June 2013

International Patent Classification (IPC) or both national classification and IPC
IPC(8}) -~ C12Qx 1/68 (2014.01)
CPC- ©12Q 1/6809 (2014.09)

Applicant PROGNOSYS BIOSCIENCES, INC.

& Box No. |

Box No. Ii
Box No. 111
Box No. IV

Box No. V

Box No. V]

Box Neo. VI

000 RORD

Box No. Vil

1. This opinion contains indications relating to the folowing items:

Basis of the opinion

Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial appticability

Lack of unity of tnvention

Reasoned statement under Rufe 4%is. H(a)(i) with regard to novelty, inventive step or industrial applicabiiity;

citations and explanations supporting soch statement
Certain documents cited
Certain defects in the international application

Certain observations on the international application

2. FURTHERACTION
If a demand for international preliminary examination is made, this opinton will be considered to be a written opinion of the
Intemnational Pretiminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
ather than this one to be the IPEA and the chosen {PEA has notified the International Burcau under Rule 66.1 bis(b) that written
opinions of this Intemational Searching Authority will not be so considered.

I this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to tk }PEA
& written reply mgcther where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Fom
PCT/ESA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ASA220.

Mail Stop PCT, At 1SAMUS
Commissioner for Patents

P.Q. Box 1450, Alsxandria, Virginia 223131450
Facsimile No. 571-273-3204

Name and mailing address of the ISA/US | Date of completion of this opinion

10 Qctober 2014

Authorized officer:

PCT Helpdesk: 571-272-4300
PCT OSSP, 571-272-7774

Blaine R. Copenheaver
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PCTINS2014/044196
Box No.I ~ Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
(Zi the international application in the language in which it was filed.
D a translation of the international application into which is the tanguage of a

translation furnished for the purposes of intemnational search {Rufes 12.3(a} and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious misiake authorized by or notified
to this Authority under Rule 91 (Rule 43his,1{a))

3. With regard to any nuclestide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. {means)
D on paper

in electronic form

[

D in the international application as filed -
D together with the intemnationat application in electronic form

subsequently to this Authority for the purposes of scarch

4. D {n addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additionat copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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INTERNATIONAL SEARCHING AUTHORITY PCTUS2014/044196

Box No. 1il  Non-establishment of opinion with regard to novelty, inventive step aud industriat applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be indistrially
applicable have not been examined in respect of:

D the entire international application.

!E claims Nos._6-11, 16-51, 64

because:

D the said international application, or the said claims Nos. retate to the following
subject matter which does not require an international search (specifyy:

N .
the description, claims or drawings {indicate particular elements below} or said claims Nos, 611, 18-51, 64°
are so unclear that no meaningful opinion could be fonmed (specify):

Claims 6-11, 18-51, 64 are muitiple dependent daims not drafted in accordance with the second and third sentences of Rule 6.4{a).

D the claims, or said claims Nos, are 5o inadequately supported
by Lhc descnptlon that no meaningful opinion could be formed (spec‘:_ﬁ)) . ]

% no international search report has been established for said claims Nos. 6-11, 18-51, 64

D a rneah'mgful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limi

furnish a sequence Hsting on paper complying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available to the International Searching Authority in a form and mannacceptable
o it
L__] furnish a sequence listing in electronic form complying wilh the standard provided for in Annex C of the Adm:mstratw
Instructions, and such listing was not available to the International Searching Authority in a form and mannacceptable
to it .
D pay the required late furnishing fee for the fumishing of a sequence listing in response to ar invitation under
Rule 13ter k(a) or (b). '

D See Supplemental Box for further details.

™
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Box Na, V Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N} Claims None YES
Claims 1-5, 12-17, 52-63 ; , NO

Inventive step (IS) . Claims None- : YES
Claims 1-5, 12-17, 52-63 NO

Industrial applicability (IA) Claims 1-5, 12-17, 52-63 e YES
’ Claims MNone NO

2. Citations and explanations:

Claims 1-5, 12-17, and 52-63 lack novelty under PCT Article 33{2) as being anticipated by Chee.

Regarding claim 1, Chee discloses a method of determnining a spatial patfern of abundance, expression, andfor activity of one or more
biviogical targets across muitiple sites in a sample {the invention provides an assay system to determine spatial patierns of abundance or
activity or both of multiple biotogical targets at multiple sites in 3 sample, Para. [0008}), comprising: defivering a probe for each of one or
miore biclogical targets to multiple sites in a sample {delivering encoded probes for the muitiple biological targets to the multipls sites in the
sample, Para, [0008]), wherein each probe comprises: (1) a target-binding moisty capable of binding to the probs's corespanding
biological target (Where each encoded probe comprises a proba region that may interact with the biclogical targets, Para. {0008]); (2) an
addrass tag that identifies each of the multiple sites to which the probe is delivered {coding tags, Which identify the positions in the sample
of the biclogical targets being assayed, and thus can be used to link assay results back to locations in the sample, Para. [8042]}; and (3)
an identity tag that identifies the praba’s corresponding biological target or target-binding motety {a coding tag that identifies a focation of
the site to which the encoded probe was delivered, Para. [0008): The second encoded probe 422 comprises coding tag 406, associated
With, e.g., a universal priming site for amplification of the assay products or an adapter {o enable identification of the coding identifiers
using sequencing technologies 410, Para, [0062); See FI. 4z, Tag 410 can be a universal priming site for amplification of the assay
products or an adaptor to enabis identification of the address tag 406; as defined in Para. [0146] and FIG. 4a of the instant application);
alfowing each probe to bind to its corresponding biotogical target in the sample (aliowing the encoded probes to interact With the biolegical
targets, Para. [0008]); analyzing the probe bound to the one or more biclogical targets, the analysis comprising: (1} determining
abundance, expression, and/or activity of each of the one or more biological targsts by assessing the amount of the probe bound to the
biological target (determining ak or a portion of a sequencs of the encoded probes, and associating the abundance or activity or both of
the muitiple biological targets to the locations of the sites in the sample, Para. {0008]; Following hybridization, the relative amounts of a.
panticular target mapping to different spatial locations in the sample can be determined by the relative abundances of the rescivable labels,
Para. [0086]); and (2) determining the idenlities of the identity tag and the address tag of the probe {the term inctudes the determination of
the idantity and ordering of a piurality of contiguous nudeotidas in a nucleic acid, Para. [0033}); and determining a spatial pattern of
abundance and/or activity of the one or more biological targets across the mulliple sites in the sample based on the analysis (Following
hybridization, the relative amounts of a particular target mapping to different spatial locations in the sample can be determined by the
relative abundances of the resolvable labels, Para. [B086]), wherein the method does not depend on an imaging technigue for determining
spatial information of the one or more biological targets in the sample (in an opticnal embodiment, the assay system comprises imaging
means to determine features and organization of the biotogical sample of interest, Para. [0080]; US 2011/024511 Claims: 1-57, do not
explicitly cite an imagining technique, and because allemative elemenis are positively recited in the specification, they may be explicitly
excluded in the claims, therefore the US 2011/024511 patent possessed the invention disclosed in the instant application’s claims which

{ include the negative limitation “the method does not depend on an imaging fechnique”).
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Regarding claim 2, Chee discloses a method of determining a spatial pattem of abundance, expression, and/or activity of one or mare
biological targets across multiple sites in a sample (the invention provides an assay system to determine spatial patterns of abundance or
activity or both of multiple biological targets at multiple sites in a sample, Para. {0008]), comprising: delivering a probe for each of one or
more higlogical fargets to multiple sites in a sample {delivering encoded probes for the muitiple biclogical largets to the multiple sites in the
sample, Para. [0008]), wherein each probe comprises: (1) a target-binding moiety capable of binding to the probe's corresponding
biological target (Where each encoded probe comprises a probe region that may interact with the biclogical targets, Para. [0008]); (2) an
address tag having a sequence that identifies each of the multiple sites to which the probe is delivered (coding tags, Which identify the
positions in the sample of the biological targets being assayed, and thus can be used to link assay results back 1o locations in the sample,
Para. [0042]); and (3) an identity tag having a sequence that identifies the probe's comesponding biclogical target or target-binding moiety
{a coding tag that identifies a location of the sita to which the encoded probe was delivered, Para. [0008); The second encoded probe 422
comprises coding tag 408, associated With, e.g., a universal pAming site for amplification of the assay products or an adapter to enable
identification of the coding identifiers using sequencing technologies 410, Para. [0062]; See FIG. 4a; Tag 410 can be a universal priming
site for amplification of the assay products or an adaptor to enable identification of the address tag 406; as defined in Para. {0146] and FiG.
4a of the instant application); allowing each probe to bind to its corresponding biological target in the sample (allowing the encoded probes
to interact With the biclegical targets, Para. [000B]); analyzing the probe bound to the one or more biological targets by sequencing
(determining all or & pertion of a sequence of the encoded probes, Para. [0008]), wherein the amount of a sequencing praduct indicates
abundance, expression, and/or activity of sach of the one or more biclogical targets (determining all or a portion of a sequence of the
encoded probes, and associating the abundance or activity or both of the multiple biological targets to the locations of the sites in the
sample, Para. [0008]; Following hybridization, the relative amounts of a particutar target mapping to differant spatial locations in the sample
can be determined by the relative abundances of the resolvabile labels, Para. [0086}), the sequencing product cormprising atl or a portion of
the address tag sequence and all or a portion of the identity tag sequence (In step 270, the saquence of the coding tags in the encoded
probes as Well as the sequence or a portion of the sequerice of the probe itsef is determined, Para. [0049]}), and determining a spatial
pattern of abundance, expressian, andfor activity of the one or more binlogical targets across the multiple sites in the sample based on the
analysis (Following hybridization, the relative amounts of a particular target mapping to different spatial focations in the sample can be
determined by the relative abundances of the resolvable labels, Para. [0086]).

Regarding claim 3, Chee discloses a method of determining a spatial pattern of abundance, expression, and/or activity of one or more
biological targets across muitiple sites in a sample (the invention provides an assay system to determine spatial pattams of abundance or
activity or bath of multiple biclogical targets at muitiple sites in a sample, Pard. [0008]), comprising: delivering a probe for each of one or
more biological targets to multiple sites in a sample (delivering encoded probes for the multiple biclogical largets to the multiple sites in the
sample, Para. [0008]}, wherein each probe comprises: (1) a target-binding moiety capable of binding to the probe’s correspending
biological target (Where each encoded probe comprises a probe region that may interact with the biological targets, Para. [0008])); and (2}
an identity tag that identifies the probe's comesponding biologica! target or target-binding moiety (coding tags, Which identify the positions
in the sample of the biclogical targets being assayed, and thus can be used to link assay results back to locations in the sample, Para.
{00427); attowing each probe to bind to its coresponding biologicat target in the sample (aliowing the encoded probes to interact With the
hinlogical targets, Para. {0008]); delivering an address tag to each of the multiple sites in the sample, wherein the address tag is to he
coupled to the probe bound to the biological target and identifies the site to which the address tag is delivered {delivering probes and
encoding agents Whets the encoding agents (in some embaodiments pre-coupled to the probes) are delivered to the sample according to a
known spatial pattemn, Para. [0051}; a coding tag that identifies a location of the site to which the encoded probe was delivered, Para.
[0008]); The second encoded probe 422 comprises coding tag 406, associated With, e.g., 3 universal priming site for amplification of the
assay products or an adapter to enabla identification of the coding identifiers using sequencing technologies 410, Para. [0062]; See FIG.
4a; Tag 410 can be a universal priming site for amplification of the assay products or an adaptor to enable identification of the address tag
406; as defined in Para. [0146] and FIG. 4a of the inslant application); analyzing the probe/address tag conjugate bound to the one or
more biological targets {(determining all or a portion of a sequence of the encoded probes, Para. [0008)), the analysis comprising: (1)
determining abundance, expression, andfor activity of each of the one or more biological targets by assessing the amount of the
probefaddress tag conjugate bound to the biological target (determining all or a portion of a sequence of the encaded probes, and
associating the abundance or activity ar both of the multiple biological targets to the locations of the sites in the sample, Para, [0008];
Following hybridization, the relative amounts of a particular target mapping to different spatial locations in the sample can be determined
by the relative abundances of the resolvable labels, Para. {0086]; The second encoded probe 422 comprises coding tag 406, associated
With, €.9., a universal priming site for amplification of the assay products or an adapter to enable identification of the coding identifiers
using sequencing technoltogies 410, Para. [0062]; See FiG. 4a; Tag 410 can be a universal priming site for amplification of the assay
products or an adaptor to enable identification of the address tag 406; as defined in Para. {0146)] and FIG. 4a of the instant application);
and (2} determining tha identities of the identity tag and the address tag of the probefaddress tag conjugate (the term includes the
determination of the identity and ordering of a plurality of contiguous nucleotides in a nucleic acid, Para. [0033]; The second encodad
probe 422 comprises coding tag 406, assoctated With, e.g., a universal priming site for amplification of the assay products or an adapter to
enable identification of the coding identifiers using sequencing technologies 410, Para. [0062]; See FIG. 4a; Tag 410 can be a universal
priming site for amplification of the assay products or an adaptor o enable identification of the address tag 406 as defined in Para. [0146]
and FIG. 4a of the instant application); and determining a spatial pattem of abundance, expression, andfor activity of the one or more
biologica! targets across the multiple sites in the sample based on the analysis {Following hybridization, the relative amounts of a particutar
target mapping to different spatial locations in the sample can be determined by the relative abundances of the resolvable labels, Para.
{0086)). wherein the method does not depend on an imaging technique for determining spatial information of the one or more biological |
targets in the sample {In an optional embodiment, the assay system comprises imaging means to determine features and organization of
the biological sample of interest, Para. {0080); US 2011/024511 Claims: 1-57, do not explicitly cite an imagining technique, and because
alternative elements are positively recited in the specification, they may be explicitly excluded in the claims, thersfore the US 2011/024511
patent possessed the invention disclosed in the instant application's daims which include the negative limilation “the method does not
depend on an imaging technique”).
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Regarding claim 4, Chee discloses a method of determining a spalial patterm of abundance, expression, and/or activity of one or morg
biclogical targets across multiple sites in 2 sample (the invention provides an assay system lo determine spatial pattems of abundanca or
activity or both of multipie biological targets at multiple sites in a sample, Para. [0008)), comprising: delivering a probe for each of one or
more biological targets to multiple sites in a sample {delivering encoded probes for the multiple bivlogical targets to the multipla sites in the
sample, Para. {0008]), wherein each probe compnises: (1) a targel-binding moiety capable of binding lo the probe's corresponding
biological target (Where each encoded probe comprises a probe region that may interact with the biological targets, Para. [0008B]); and {2)
an identity tag having & sequance that identifies the probe's corresponding biological target or target-binding moiety (coding tags, Which
identify the positions in the sample of the biclogical targets being assayed, and thus can be used to link assay results back to locations in
the sample, Para. {0042]}; allowing each probe te bind to its coresponding biological target in the sampfe {allowing the encoded probes to
interact With the biclogical targets, Para. [0008]); delivering an address tag to each of the multiple sites in the sample, wherein the
address {ag is to be coupled to the probe bound to the biological target and identifies the site to which the address tag is delivered .
{delivering probes and encoding agsnis Where tha encoding agents {in some ernbodiments pra-coupled to the probes) are delivered to the
sampie according to a known spatial pattern, Para. [0051}; a coding tag that identifies a location of the site to which the encoded probe
was delivered, Para. [0008]; The second encoded probe 422 comprises coding tag 406, associated With, e.g., a universal priming site for
amplification of the assay products or an adapter to enable identification of the coding identifiers using sequencing technologies 410, Para.
[0062); See FIG. 4a; Tag 410 can be a universal priming site for amplification of the assay products or an adaptor to enable identification of
the address lag 406; as defined in Para. [0148] and FIG. 4a of the instant application), analyzing the probe/addrass tag conjugate bound to
the one or more biclogical targets by sequancing {determining all or a portion of a sequence of the encoded probes, Para. [0008]), wherein
the amount of a sequencing product indicates sbundance, expression, and/or activity of each of the one or more biological targets, the
sequencing product comprising all or a portion of the address tag sequence and all or a portion of the identity tag seqguence (determining
all or a portion of 3 sequence of the encoded probes, and associating the abundance ar activity or both of the multiple biclogical targets to
the jocations of the sites in the sample, Para, [0008]; Following hybridization, tha relative amounts of a particular target mapping to
different spatial locations in the samiple can be determined by the relative abundances of the resolvable labels, Para. [0086)); and
determining a spatial pattem of ahundance, expression, and/or activity of the one or more biological targets across the muitiple sites in the
sample based on the analysis (Following hybridization, the relative amounts of a particular target mapping 1o different spatial locations in
the sample can be determined by the relative abundances of the resolvable labels, Para. [0086)).

Regarding claim 5, Chee discloses the methed of claim ¥, wherein the ane or more biological targets are non-nucleic acid molecules
(Biological targets can include any molecule of intérest, such as...proteins, enzymes and the like, Para. [0042]).

Regarding claim 12, Chee discloses a msthod of determining a spatial pattem of abundance, expression, and/or activity of a target protein
across multiple sites in a sample {the invention provides an assay system to determine spatial pattems of abundance or activity or both of
muttiple biological tergets at multiple sites in 2 sample, Para. [0008]}, comprising: delivering & probe for a target protein to mulliple sites in
a sampie {delivering encoded probes for the multiple bialogical targets to the multiple sites in the sample, Para. [0008]; Biological tar gets
can include.. .proteins, Para. [0042]), wherein the probe comprises: {1} a larget-binding moiety capable of binding to the target protein
{Where each encoded probe comprises a probe region that may interact with the biological targets, Para. [Q008]}; (2) a first address tag
that identifies each of the multiple sites to which the probe is delivered (coding tags, Which identify the positions in the sample of the
biclogical targets being assayed, and thus can be used to link assay results back to locations in the sample, Para. [0042]); and (3} an
idenlity tag that identifies the target protein or the target-binding moiaty (8 coding tag that identifies a location of the site to which the
encoded probe was delivered, Para, [0008}; The second encoded probe 422 comprises coding tag 406, associaled With, e.g., a universal
priming site for amplification of the assay products or-an adapter o enable identification of the coding identifiers using sequencing
technologies 410, Para. [0062]; See FIG. 4a; Tag 410 can be a univarsal priming site for amplification of the assay products or an adaptor
to enable identification of the address tag 406; as defined in Para. [0146] and FiG. 4a of the instant apptication); allowing the probe to bind
to the target protein in the sample (allowing the encoded probes to interact With the biological targets, Para. [0008]);

analyzing the probe bound to the target protein, the analysis comprising: (1} determining abundance, expression, and/or activity of the
target protein by assessing the amount of the praba bound to the target protein-(detammining all or a portion of a sequence of the encoded
probes, and associating the abundance or activity or both of the multiple biclogical targets ta the locations of the sites in the sample, Para.
[0008]; Following hybridization, the relative amounts of a particular target mapping to different spatial locations in the sample can be
determined by the relative abundances of the resolvable labels, Para. [0086]); and {2} determining the identities of the identity tag and the
first address tag of the probe for the target protein {the termn includes the determination of the identity and ordering of a plurality of
contiguous nucleotides in a nucleic acid, Para. [0033]); and determining a spatial pattern of abundance, expression, and/or activity of the
target protein across the multiple sites in the sample based on the analysis (Following hybridization, the relative amounts of a particular
target mapping to different spatial locations in the sample can be determined by the relative abundances of the resolvable labels, Para.

{0086)). :
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Regarding claim 13, Chee discloses the method of claim 12, further comprising: delivering a probe for a target polynuclectide to each of
the multipte sites in the sample (delivering encoded probes for the multiple biclogicat targets to the muiltiple sites in the sample, Para.
[0008Y; oligonucleotides to hybridize to nudleic acid tasgets, Para. [0044)), wherein the probe for the target polynuclsotide comprises: {1) a
sequence that hybridizes to and identifies the targst polynuclestide; (2} a second address tag that identifies each of the muitiple sites to
which the prabe for the target polynucleotide is delivered {the dligonuctectide probes are allowed to interact with (hybridize to) the nucleic
acid targets, Para, [0047]; coding tags, which identify the positions in the sample of the biological targets being assayed, Para. [0042]);
allowing the probe for the target polynucieotide to bind to the target polynucleotids in the sampie {allowing the encoded probes to interact
With the biclogical targsts, Para. [0008}); analyzing the probe bound to the target polynucleotide, the analysis comprsing: {1}

determining abundance, expression, and/or activity of the targe! polyruciectide by assessing the amount of the probe bound to the target
polynuclectide (determining all or a portion of a sequence of the encoded probes, and assogiating the abundance or activity or both of the
multiple biotogical targets to the locations of the sites in the sample, Para. {0008]; Following hybridizatian, the relative amounts of a
particutar target mapping ta different spatial locations in the sampie can be determined by the relative abundances of the resolvable labels,
Para, [0088]), and (2} determining the identities of the sequence that hybridizes to and identifies the target polynuclectide and the second
address tag of the prabe for the target polynucleotide (the term includes the determination of the identity and ordering of a plurality of
contiguous nucleotides in a nudieic acid, Para. [0033}; The second encoded probe 422 comprises coding tag 408, associated With, e.g., a
universal priming site for amplification of the assay products or an adapter to enable identification of the coding identifiers using
saquencing tachnologies 410, Para. [0062], See FiG. 4a; Tag 410 can be a universa! prming site for amplification of the assay products or
an adaptor to enable identification of the address tag 406; as defined in Para. [(146] and FiG. 4a of the instant application); and
determining a spatial pattern of abundance, expression, and/or activity of the target polynucleotide across the multiple sites in the sample
based on the analysis of the probe bound to the target pelynuclectide at each of the multiple sites in the sample (Following hybridization,
the relative amounts of a parlicular target mapping to different spatial locations in the sample can bs determined by the reiative
abundances of the reseivable labels, Para. [00886)).

Regarding claim 14, Chee discloses method of determining a spatial pattern of abundance, expression, and/er aclivity of a target protain
across multiple sites in a sample (the invention provides an assay system to determine spatial patterns of-abundance or aclivity or both of
{ multipie biclogical targets at multiple sites in a sampie, Para. [DD0B]), comprising: delivering a probe for a target protein to multiple sites in
the sample, wherein the probe comprises: (1) a target-binding moiety capable of binding 1o the target protein {delivering encoded probes
for the multiple biological targets to the muitiple sites in the sample, Para. [0G08]; Biological tar gets can include. . .proteins, Para. [0042]}
and {2) an identity tag that identifies the target protein or the protein-binding moiety (coding tags, YWhich klentify the positions in the sample
of the biclogical targets being assayed, and thus can be used to link assay results back to locations in the sample, Para. [0042})

atlowing the probe to bind to the target! protein in the sample {allowing the encoded probes to interact With the biological targets, Para.
{0008]); delivering a first address tag to each of the multiple sites in the sample, wherein the first address tag is to ba coupled to the probe
bound to the farget protein and identifies the site to which it is delivered (delivering encoded probes for the multiple biclogical targets to the
mudtiple sites in the sample, Para. {0008]; Biological tar gets can include. . .proteins, Para. [0042]); analyzing the probeffirst addrass tag
conjugate bound to the target protein, the analysis comprising: (1) determining abundance, expression, and/or activity of the target protein
by assessing the amournt of the probeffirst address tag conjugate bound !o the targst protein (determining all or a portion of a sequence of
ihe encoded probes, and associating the abundance or activity or both of the multiple biclogical targets to the locations of the sites in the
sampig, Para. [0008]; Following hybridization, the relative amounts of a particular target mapping to different spatial locations in the sample
can be determined by the ralative abundances of the rescivable labels, Para. [0086}); and {2) determining the identities of the ientity tag
and the first address tag of the probeffirst address tag conjugate; and determining a spatiaf pattern of abundance, expression, and/or
activity of the target protein across the muitiple sites in the sample based on the analysis (the term includes the determination of the
identity and ordering of a plurality of contiguous nuclestides in a nucleic acid, Para. [0033}; The second encoded probe 422 comprises
coding tag 406, associated With, e.9., a universal prming site for amplification of the assay products or an adapter to enabla identification
of the coding identifiers using sequencing technologies 410, Para. (0062}, See FIG. 4a; Tag 410 can be 2 universal priming site for
amplification of the assay products or an adaplor to enable identification of the address tag 408; as defined in Para. [0146] and FIG. 4a of

the instant application).
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Regarding claim 15, Chee discloses the method of claim 14, further comprising: delivering a probe for a target polynuclectide to each of
the muitiple sites in the sample {delivering encoded probes for the muitiple biclogical targets to the multiple sites in the sample, Para.
f0BO8); ofigonucieotides to hybridize fo nucleic acid targels, Para. [0044}), wherein the probe forthe target polynuclestide comprises a
sequence that hybridizes to and identifies the target polynucleotide {the oligonuciectide probes are allowed to interact with (hybridize to)
the nucleic acid targets, Para. {0047} coding tags, which identify the positions in the sample of the hiological targets being assayed, Para.
[0042]); allowing the probe for the target polynuciectide to bind to the target polynuclectide in the sampie (allowing the encoded probes lo
interact With the biclogical targets, Para, [0008]); delivering a second address tag to each of the multiple sites in the sample, wherein

the second address tag is to be coupled to the probe bound to the target polynucleotide and identifies the site to which it is defivered a
coding tag that identifies a location of the site to which the encoded probe was delivered, Para. {0008]; The second encoded probe 422
comprises coding tag 408, associated With, e.g., a universal priming site for amplification of the assay products or an adapter to enabie
identification of the coding identifiers using sequencing technologies 410, Para. {0062]; See FiG. 4a; Tag 410 can be a universal priming
site for ampiification of the assay products or an adaptor 1o enable identification of the address tag 406; as defined in Para. {D146] and FIG.
4a of the instant application); analyzing the probe/second address tag conjugats bound to the targat polynucleotide (determining all or a
portion of a sequence of the encoded probes, and associating the abundance or activity or both of the multiple biclogical targets to the
locations of the sites in the sample, Para. [0008], Foliowing hybridization, the relative amounts of a particular target mapping to different
spatial locations in the sample can be determined by the relative abundances of the resofvable labels, Para. [0086]), the analysis
comprising: {1) determining abundance, expression, andfor activity of the target polynuclectide by assessing the amount of the
probelsecond address tag conjugate bound to the target polynucteotide {determining all or a portion of a sequence of the enceded probes,
and associating the abundance or activity or both of the multiple biological targets to the locations of the sites in the sample, Para. [0008];
Following hybridization, the relative amounts of a particular target mapping to different spatial iocations in the sample can be detarmined
by the retative abundances of the resolvable labels, Para. [0086); The second encoded probe 422 comprises coding tag 406, associated
With, e.g., & universal priming site for amplification of the assay products or an adapter to enable identification of the coding identifiers
using sequencing technologies 410, Para. {0062]; See FIG. 4a; Tag 410 can be 2 universal priming site for amplification of the assay
products or an adaptor to enable identification of the address tag 4086; as defined in Para. [0146] and FIG. 4a of the instant application);
and (2) determining the identities of the sequence that hybridizes to and identifies the target polynucleotide and the second address tag of
the probe/second address tag conjugate (the term includes the determination of the identity and ordering of & plurality of contiguous
nucleotides in a nuciefc acid, Para. {0033]; The second encaded probe 422 comprises coding tag 406, associated With, e.g., & univarsat
priming site for amplification of the assay products or an adapter fo enable identification of the coding identifiers using sequencing
technologies 410, Para. [0062], See FIG. 4a; Tag 410 can be a universal priming site for amplification of the assay products or an adaptor
to enable identification of the address tag 406; as defined in Para. [0146] and FIG. 42 of the instant application); and determining a spatial
pattem of abundance, expression, andfor activity of the target polynucieotide across the multiple sites in the sample based on the analysis
of the probe/second address tag conjugate bound to the target polynuclectide ai each of the multiple sites in the sampile (Following
hybridization, the relstive amounts of a particular target mapping to different spatial ocations in the sample can be determined by the
relative abundances of the resolvable labels, Para. {D086]). . .

Raegarding claim 16, Chee discloses the method of claim 15, wherein the target polynuclectide or the complement thereof encodes all or a
portion of the target protein (Protein-based probes are typically conjugated or otherwise linked to aligonuciectide encoding agents. The
oligonucteotide encoding agents in this case would also include a nucleotide sequence component that aliows for identification of the
protein probe, Para, [0059}).

Regarding claim 17, Chee discloses the method of ciaim 15, wherain the step of analyzing the probe or probeffirst address tag conjugate
bound to the target protein and the step of analyzing the probe or probefsecond address tag conjugate bound to the target polynucleotide
are performed in paralial in the same reaction run (the term includes the determination of the identity and cordering of a plurality of
contiguous nucleotides in a nucleic acid, Para. [0033]; The second ancoded probe 422 comprises coding tag 406, associated With, 8.g., a
universal priming site for amplification of the assay products or an adapter o enable identification of the coding identifiers using
saquencing technciogies 410, Para. [0062]; See FIG. 4a; Tag 410 can be a universal priming site for amplification of the assay products or
an adaptor to enable idantification of the addrass tag 406; as defined in Para. [0146] and FIG. 4a of the instant application; {n other
aspects, the sequence of at least fifty thousand encoding probes are determined in parallel, Para. [0011]).
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Regarding claim 52, Ches discloses a system for determining a spatial pattamn of abundance, expression, and/or activity of one or more
biclogical targets across multiple sites in a sampie {The invention encompasses assay systems that provide high-resolution spatial maps of|
biotogica! activity in tissues, Para. {0607]; the invention provides an assay system o determine spatial pattarns of abundance or activity or
both of multiple biclogical targets at multiple sites in a sample, Para. {D008]), comprising: a first moedule for defivering a proba for each of
one or more biclogical targets to muitiple sites in a sample target (delivering encoded probes for the multiple biclogicat targets to the
multiple sites in the sample.. Whers each encoded probe comprises a probe region that may interact with the biclogica! targets, Para.
[(008]}, wherein each probe comprises: (1} a target-binding moiety capable of binding to the probe’s comesponding biological target
{Where each encoded probe comprises a probe region that may interact with the biclogical fargets, Para. {0008]); and (2} an idenlity {ag
that identifies the proba's comesponding biclogical target or target-binding moiety {coding tags, Which identify the positions in the sampile
of the biclogical targets being assaysd, and thus can be used to link assay results back to locations in the sample, Para. [0042});

a second module for delivering an address tag to each of the multiple sites in the sampla, wherein the address iag is to be coupled to the
probe bound to the biological target and identifies the site to which the address tag is delivered (2 coding tag that identifies a location of the
site Yo which the encoded probe was delivered, Para. [0008]; The second encoded probe 422 comprises coding tag 406, associated With,
&.g., 8 universal priming site for amplification of the assay products or an adapter (o enable identification of the coding identifiers using
sequencing technologies 410, Para. [0062}; See FIG. 4a; Tag 410 can be a universal prirsing site for amplification of the assay products or
an adaptor to enable identification of the address tag 406; as defined in Para. {0146) and FIG. 4a of the instant application); a third module
for analyzing the probe/address tag conjugate bound to the one or more biclogicat targets {assay system to determine spatial pattems of
abundance or activity ar both of multiple protein targsts at multiple sites in a sample, Where the assay system performs the {ollowing
steps, Para. [0015]}, the analysis comprising: {1} determining abundance, expression, and/or activity of the one or more biological targets
by assaessing {he amount of the probefaddress taq conjugate bound to the biclogical target (determining all or a portion of a sequence of
the encoded probes, and associaling the abundance or activity or both of the muitipie biological targsts {o the locations of the sites in the
sample, Para. [0008]; Following hybridization, the refative amounts of a parlicular target mapping to different spatial locations in the sampie
can be determined by the relative abundances of the resolvable labels, Para. {0086]); and (2) determining the identities of the identity tag
and the address ag of the probe/address tag conjugate (the term includes the detesTrination of the identity and ordering of a plurality of
contiguous nucleotides in a nucleic acid, Para. [0033]}; and a fourth madute for determining a spatiai pattern of abundance, exprassion
{Foilowing hybridization, the relative amounts of a particular target mapping to different spatial locations in the sample can be determined
by the relative abundances of the resoivable labels, Para. [0086]), and/or activity of the one or more biclogical targets across the multiple
sites in the sample based on the analysis, wherein the system does not depend an an imaging technique for determining spatial
information of the one of more biclogical targsts in the sample {Ia an optional smbodiment, the assay system comprses irmaging means to
determine features and organization of the biclogical sample of interest, Para. [008C]; US 2011/02451 1 Claims: 1-57, do not explicitly cite
an imagining technique, and because altermnative slements are positively recited in the specification, they may be explicitly excluded in the
claims, therefore the US 2011/024511 patent possessed the invention disclosed in the instant application's claims which include the
negative mitation “the method does not depend on an imaging technique”).

Regarding claim 53, Chee discloses the system of claim 52, wherein the second module comprises ane or more microfiuidic devices for
delivering the address tags (Microfiuidic passages for holding and carrying fluid may be formed on and/ or-above the planar substrate by a -
fluidics layer abutted 1o the substrate. Fluid reagents can be selected and delivered according to selective opening and closing of valves
disposed between reagent reservoirs, Para. [0076]; defivering encoded probes for the muitiple biological targets to the multiple sites in the
sample, Para. [0C08]).

Regarding claim 54, Chee discioses the system of claim 53, wherein the one or more microfluidic devices comprise a first set of mutiple
addressing channels, each delivering a different first address tag to the sample {Microfluidic passages for holding and carrying fluid may be|
formed on and/ or above the planar substrate by a fluidics layer abutted to the substrate. Fiuid reagents can be selected and deliverad
according to selective opening and closing of valves disposed between reagent reservoirs, Para. {0076]; delivering encoded probes for the
multiple biclogical targets to the multiple sites in the sample, Para. [0008]; defivering one or mare encoding agents to locations of the
multiple sites in the sample accordmg to a known spatial pattern, Where the combination of encoding agents delivered to each site is
different, Para, {00141},

Regarding claim 55, Chee discloses the system of claim 54, wharein the one or more microfluidic devices further comprise a second st of
multiple addressing channels, each delivering a different second address tag io the sample (Microfluidic passages for holding and camying
fluid may be formed on and/ or above the planar subsirate by a fluidics layer abutted to the substrate, Fluid reagents can be selected and
dafivered according to selective opening and closing of valves disposed between reagent reservoirs, Para. {0076); delivering encoded
probes for the multiple biological targets to the multiple sites in the sample, Para. [0008}; delivering one or more encoding agenis to
locations of the multiple sites in the sample acoording to a known spatial pattem, Where the combination of encodsng agents delivered o
each site is different, Para. [0014]).

Regarding claim 56, Chee discloses the methed of claim 55, wharein the multiple sites in the sample are chasen by the first and secong
set of multiple addressing channels cooperatively delivering the first address tags and the second address tags, respectively, to each of
the multiple sites, each site identified by a different combination of first and second address tags (Microfluidic passages for holding and
carrying fluiel may be formed on and! or above the planar subsirate by a fluidics layer abutted to the substrate. Fluid reagents can be
selected and delivered according to selective opening and closing of valves disposed between reagent reservoirs, Para. [0076); delivering
encoded probas for the multiple biological targets to the multiple sites in the sample, Para. [0008}; independently actuated nozzies can be
used to deliver multiple reagents at the sams time, Para. [0082]). .
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Regarding claim 57, Chee discloses a method of determining & spatiai pattern of abundance, expression, andfor activity of one or more
biological targats across multiple sites in a sample {the invention provides an assay sysiem to determine spatial pattems of abundance or
aclivity or both of multiple biological targets at multiple sites in a sample, Para. [0008]), comprising: delivering a probe for each of one or
more biological targets to multiple sites in 2 sample (dekivering encoded probes for the muttiple biological targets to the multiple sites in the
sample, Para, [D008]), wherein each probe comprises @ target-binding moiety capable of binding to the probe's corresponding biclogical
target (Where each encoded probe comprises a probe region that may interact with the biclogical targets, Para. {0008]}; allowing each
probe to bind to its corresponding biological target in.the sample {allowing the encoded probas to interact With the biologicat targets, Para.
{0008)); delivering at least one adaptor to the multiple sites in the sample {Following ligation, the encoded probes are eluted, pooled, and,
optionally, sequencing adapters are added to the encoded probes, Para. [0056}), wherein the at least one adaptor specifically binds to the
probe and comprises an address tag that identifies each of the multiple sites to which the at least one adaptor is delivered (The first
encoded probe 420 comprises coding iag 408, associated With, e.g., a universal priming site for amplification of the assay products or an
adapter to enable identification of the coding identifiers using seguencing technologies, Para. [0062]), wherein the probe andior the
adaptor comprises an identity tag that identifies the probe's and/or adaptor's comresponding biclogical target or target-binding moiety
{coding tags, Which identify the positions in the sample of the biclogical targets being assayed, and thus can be used to knk assay results
back to locations in the sample, Para. {0042]); analyzing the at least one adaptor and the probe bound to the one or more bictogical
targets, the analysis comprising: (1) determining abundance, axpression, and/or activity of each of the one or more biological targets by
assessing the amount of at least one adaptor bound to the probe bound to the biclogical target (determining all or a portion of a sequence
of the encoded probes, and associating the abundance or activity or both of the multiple biclogicat targets to the locations of the sites in the
sample, Para. [0008]; Following hybridization, the ralative amounts of a particular target mapping to different spatial locations in the sample
can be determined by the relative abundancses of the resolvable labels, Para. [0086]); and {2) determining the identities of the identity tag,
and the address tag of the at least one adaptor {the term includes the determination of the identity and ordering of a plurality of contiguous
nucleotides in a nucleic acid, Para. [0033]); and determining a spatial pattern of abundance and/or activity of the one or more biological
{argets across the maltiple sites in the sample basad on the analysis (Following hybridization, the relative amounts of a particular targst
mapping to different spatial locations in the sample can be determined by the refative abundances of the resolvable labels, Para. [0086]),
wharein the method does not depend on an imaging technique for determining spatial information of the one or mora biological targets in
the sample (In an opticnal embodiment, the assay system comprises imaging means to determine features and organization of the
biological sample of interest, Para. [D0B0]; US 2011/024511 Claims: 1-57, do not explicitly cite an imagining technique, and because
alternative elements are positively recited in the specification, they may be explicitly excluded in the claims, therefore the US 2011/0245114
patent possessed the invention disciosed in the instant application's clzims which include the negative limitation “the method does not
depend on an tmaging technigue”). :

Regarding claim 58, Chee discloses a mathod of determining a spatial pattern of abundance, expression, and/or activity of one or more
biclogical targets across multiple sites in a sample (the invention provides an assay system o determine spatial patterns of abundance or
activity or both of muitiple biological targets at mulliple sites in a sample, Para. [0008]), comprising: delivering a probe for each of one or
more biological targets to multiple sites in a sample {delivering encoded probes for the multiple biological targets to the multipte sites in the
sample, Para. [0008}), wherein sach probe comprises a target-binding moiety capable of binding to the probe’s corresponding biological
target (Where each encoded probe comprises a probe region that may interact with the biotogical targets, Para. {0008]); allowing each
probe to bind to its coresponding biological target in the sample (altowing the encoded probes to interact With the biclogical targets, Para.
[000B]); defivering at Jeast one adaptor to the multiple sites in the sample {Following ligation, the ancoded probes are eluted, pooled, and,
optionally, sequencing adapters are added to {he encoded probas, Para. {0056]}, wherein the at least one adaptor specifically binds to the
probe and comprises an address tag that identifies each of the multiple sites to which the at {east one adaptor is deliverad, wherein the
prabe and/or the adaptor comprises an identity tag that identifies the probe’s and/or adaptor’s cosresponding biological targel or
target-binding moiety {The first encoded probe 420 comprises coding tag 408, associated With, e.g., a univarsal priming site for
ampiification of the assay products or an adapter to enable identification of the coding identifiers using sequencing technologias, Para.
{0062); delivering encoded probes for the multiple biclogical targets to the multiple sites in the sample, Para. [0008]; independently
actuated nozzles can ke used o deliver multiple reagents at the same time, Para. [0082}); analyzing the at least one adaptor and the
probe bound to the one or more biological targets by seguencing, wherein the amount of a sequencing preduct indicates abundance,
expression, and/or activity of each of the one or mare biological targets, the sequencing produet comprising all or a portion of the address
tag sequence and all or a portion of the identity tag sequence {determining all or a portion of a sequence of the encoded probes, and
associating the abundance or activity or both of the multiple biclegical targets to the locations of the sites in the sample, Para. [0008];
Foliowing hybridization, the relative amounts of a particular target mapping to different spatial locations in the sample can be determined
by the relative abundances of the resolvable labeis, Para. [0086]); and determining a spatial pattern of abundance, expression, and/or
activity of the one or more biological targeis across the multiple sites in tha sample based on the analysis {determirning ail or a portion of a
sequence of the encoded probes, and associating the abundance or activity or both of the multiple biological targets to the locations of the
sites in the sample, Para. {0008}; Following hybridization, the relative amounts of a particular target mapping to different spatial Jocations in
the sample can be determined by the relative abundances of ihe resolvable labels, Para. {D088]}; wherein the method does not depend on
an imaging technique for detarmining spatial information of the ona or more biological targets in the sample (in an optional embodiment,
the assay system comprises imaging means to determine featuras and organization of the biclogical sampie of interest, Para. [00B0}; US
20111024511 Claims: 1-57, do not explicitly cite an imagining technique, and because alternative elements are positively racited in the
specification, they may be explicitty excluded in the claims, therefore the US 2011/024511 patent possessed the invention disclosed in the
instant application’s claims which inciude the negative limitation "the method does not depend on an imaging technigue”}.
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Regarding claim 53, Chee discloses a method of determining a spatial pattemn of abundance, expression, and/or activity of one or more
biologicatl targets across mulliple sites in a sample {the invention provides an assay system to determine spatial pattems of abundance or
activity or both of multiple biological targets at multiple sites in a sample, Para. [0008]), comprising: delivering a probe for each of one or
more biclogical targets to muilipie sites in a sarmple {delivering encoded probes for the multiple biclogical targets to the multiple sites in the
sample, Para. [0008]}, wherein each probe comprises a larget-binding rolely capable of binding to the probe's corresponding biologicat
target (Where each encoded probe comprises a probe region that may interact with the biological targets, Para. [0008});

allowing aach probe to bind to ils coitesponding biological target in the sampie (allowing the encoded probes to interact With the biclogicat
targets, Para. [G008]); detivering at least one adaptor to the muitiple sites in the sampla, wherein the at least one adaptor specifically binds
to the probe (Following ligation, the encodaed probes ara eluted, pooled, and, optionally, sequencing adapters are added to the encoded
probes, Para. [0056]), wherein the probe andfor the adapter comptises an identity tag that identifies the probe's andfor adaplor's
comresponding biological target or target-binding moiety {The first encoded probe 420 comprises coding tag 408, associated With, e.g., a

| universat prming site for amplification of the assay products or an adapter to enable identification of the coding identifiers using
sequencing technologies, Para. {0062]; delivering encoded probes for the muliiple biokogical targets to the muitiple sites in the sample,
Para, [0008]; indapendently actuated nozzles can be used to deliver multiple reagents at the same time, Para. {0082]);

delivering an address iag o each of the muttiple sites in the sample (coding iags, Which identify the positions in the sampla of the
biciogical targets being assayed, and thus can be used to link assay results back to locations in the sample, Para, [0042]), wherein the
address tag is to be coupled to the at least one adaptor bound to the probe bound to the biclogical target and identifies the site to which
the address tag is deliverad (a coding tag that identifies a location of the site to which the encoded probe was delivered, Para. {0008}; The
second encoded probe 422 comprises coding tag 406, associated With, e.g., a universal priming site for amplification of the assay
products or an adapter to enable identification of the coding identifiers using sequancing technologies 410, Para. [0062); See FiG. 4a; Tag
410 can be a universal priming site for amplification of the assay products or an adaplor {o enable identification of the address tag 406; as
defined in Para. [0146] and FIG. 4a of the instant application); analyzing the adaptorfaddress tag conjugate, the analysis comprising: (1)
determining abundance, expression, and/or activity of each of the one or more biological targets by assessing the amount of the
adaptorfaddress tag conjugate bound to the probe bound to the biological target {determining all or a portion of a sequence of the encoded
probes, and associating the abundance or activity or both of the muitiple biniogical targets to the locations of the sites in the sample, Para.
[0008}; Foltowing hybridization, the relative armounts of a particular target mapping to different spatial locations in the sample can be’
determined by the relative abundances of the resolvable {abels, Para. {0086]); and (2) determining the identities of the identily iag, and the
address tag of the adaptor/address tag conjugate; and detenmining a spatial pattemn of abundance, expression, and/or activity of the one or
mors biological targets across tha muitiple sites in the sample based on the analysis (determining all or a portion of a sequence of the
encoded probes, and associating the abundance or aclivity or both of the mudtiple biological {argets to the locations of the sites in the
sample, Para. [0008]; Following hybridization, the relative amounts of a particular target mapping to different spatial locations in the sample
¢an be determined by the relative abundances of the rescivable labels, Para. [0086]; the term includes the determination of the identity and
ordering of a plurality of contiguous nuclectides in a nucleic acid, Para. [0033]), whersin the method does not depend on an imaging
technigue for determining spatial information of the one or mare biclogical targets in the sample (in an optional emboediment, the assay °
system comprises imaging means to determine fealures and organization of the biclogical sample of interest, Para. [0080]; US
2011/024511 Claims: 1-57, do not explicitly cite an imagining technigue, and because alternative elemenis are positively recited in the
specification, thay may be explicitly excluded in the claims, therafore the US 2011/024511 patent possessed the invention disclosed in the
instant application's claims which include the negative limitation “the method does not depend on an imaging technique”).
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Regarding claim 60, Chee discloses a method of determining a spatial pattern of abundance, expression, and/or activity of one or more
biological targets across muitiple sites in @ sample {the invention provides an assay system fo determine spatial patterns of abundance or
activity or both of multiple biological targets at multiple sites in a sample, Para. {0008]), comprising: defivering a probe for each of one or
more biological targets to multiple sites in a sample (delivering encoded probes for the multiple biclogical targets to the mustiple sites in the
sample, Para, [0008]}), wherein sach probe comprises a target-binding moiety capable of binding to the probe’s coresponding biological
target Where each sncoded probe comprises a probe region that may interact with the biological targets, Para. [0008]); allowing each
probe to bind to its cofresponding biological target in the sample (aliowing the encoded probes to interact With the biological targets, Para.
{0008]); delivering at least one adaplor o the muiliple sites in the sample, wherein the at least one adaptor specifically binds to the probe
{Following ligation, the encoded probes are eluted, pooled, and, optionally, sequencing adapters are added to the encoded probes, Para.
{0056}), wherein the probe andfor the adaptor comprises an identity tag that identifies the proba's and/or adaptor's corresponding biological
target or target-binding moiety {a coding tag that identifies a location of the site to which the encoded probe was deliverad, Para. [0008];
The second encoded probe 422 comprises coding tag 406, associated With, e g., a universal priming site for amplification of the assay
products or an adapter to enable identification of the coding identifiers using sequencing technologies 410, Para. [0062]; See FIG. 4a; Tag
410 can be a universal priming site for amplification of the assay products or an adaptor to enable identification of the address tag 406; as
defined in Para. [(146} and FIG. 4a of the instant application); delivering an address tag lo each of the muitiple sites in the sample (coding
tags, Which identify the positions in the sample of the biological targets being assayed, and thus can be used to link assay results back to
locations in the sample, Para. [0042]), wherein the address tag is to be coupled to the at least one adaptor bound to the probe bound to the
biological target and identifies the site to which the address tag is detivered {a coding 1ag that identifies a location of the site to which the
encoded probe was delivered, Para. {0008]; The second encoded probe 422 comprises coding tag 406, associated With, e.g., a universal
priming site for amplification of the assay products or an adapter to enable identification of the coding identifiers using sequencing
technofogies 410, Para. {0062)]; Sea FiG. 4a; Tag 410 can be a universal priming site for amplification of the assay products or an adaplor
to enabie identification of the address tag 406; as defined in Para. {0146] and FIG. 4a of the instant application); analyzing the *
adaptor/address tag conjugate by sequencing, wherein the amount of a sequencing product indicates abundance, expression, andfor
activity of each of the one or more biological targets, the sequencing product comprising alt or a portion of the address tag sequence and
all or a portion of the identity tag sequence {determining alt or a portion of a sequence of the encoded probes, and associating the
abundance or activity or both of the multiple biological targets to the locations of the sites in the sample, Para. [0008]; Foliowing
hybridization, the relative amounts of a particular target mapping to different spatial locations in the sampile ¢an be determined by the
relative abundances of the resolvabie {abels, Para. [0086]); and determining & spatial pattem of abundance, expression, and/or activity of
the one or more biclogical targets across the mudtiple sites in the sample based on the analysis {Following hybridization, the relative

'§ amounts of a particuiar target mapping to different spatial focations in the sample can be determined by the relative abundances of the
resolvable labels, Para. {0088]; an assay system to determine spatiat pattems of abundance or activity or both of multiple nucleic acid
targets at muitiple sites in a sample, Para. {0814]).

Regarding claim 81, Ches discloses the method of claim 57, wherein at least two adaptors are delivered to each of the multiple sites in the
sample {The final construct comprising first adapter 327, first primer region 319, first coding tag 315, fgation regions 311 and 301, target
region 309, ligation regions 313 and 303, second coding tag 317, second primer region 325 and second adapter 329 is now ready for input
into a digital high-throughput sequencing process, Para. {0056]; See FIG. 3), wherain the at least two adaptors each specificalty binds to
one probe that spedifically binds to the biological target (shows two target-specific/encoding oligonuciectide constructs 420 and 422 (e.g.,
formed betWeen steps 302 and 304 of FIG. 3) specifically bound o a farget nucleic acid 402 of interest, Para. {0062]).

Regarding claim 62, Chee distloses the method of ciaim 61, wherein the at least two adaptors are joined {As seen in FIG, 3, each }
sequencing adapter comprises primer region 319 or 321, compatible With the primer regions 319 and 321 on the encoded probes. The ?
nat construct comprising first adapter 327, first primer region 319, first coding tag 315, ligation regions 311 and 301, target region 309,
ligation regions 313 and 303, second coding tag 317, second primer region 325 and second adapter 329, Para. [0056); See FIG. 3).

Regarding claim §3, Chee discloses the method of claim 62, wherein the at least two adaptors are ligated by using a portion of the probe
sequence as a splint (As seen in FIG. 3, each sequencing adapter comprises primer region 319 or 321, compatible With the primer regions
319 and 321 on the encoded probes. The 7nal construct compnising first adapter 327, first primer region 318, first coding tag 315, ligation
regions 311 and 301, target region 309, ligation regions 313 and 303, second coding tag 317, second primer region 325 and second
adapler 329, Para. [0OS6]; See FIG, 3).

Claims 1-5, 12-17, and 52-63 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject
matter claimed can be made or used in industry.

Form PCTASA/237 (Supplemental Box) (fuly 2011) Curio EX1057-p. 218
Curio v Prognosys



PCT/US2014/064588 11.03.2015

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Adrticle 18 and Rules 43 and 44)

Applicant’s or agents file reference FOR FURTHER see Form PCT/ISA/220
699932000640 ACTION as well as, where applicable, item 5 below.
Intermational apphcation No. International filing date {day/monthiyear} (Earliest) Priority Date {day/monthfyear)
PCT/US2014/064588 07 November 2014 08 Navember 2013

Applicant
PROGMNOSYS BIOSCIENCES, INC.

This intermational search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article {8, A copy is being transmitted o the International Bureau.

o
This international search report consists of a total of b sheets.

D It is also accompanicd by a copy of each prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international scarch was carricd out on the basis of:
|Z| the international application in the {angwage in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a} and 23.1(bY).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

C. With regard to any nucleotide and/or amino acid sequence disclosed in the international applicatios, sce Box No. L
7
2 Certain claims were found unsearchable {see Box No. I1).
3. D tUnity of invention is facking (see Box No. ).

4. With regard to the title,
N/
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

$. With regard to the abstract,
the text is approved as submitted by the applicant.
D the fext has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.
6, With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 4
as suggested by the applicant.
D as setected by this Authority, because the applicant failed to supgest a figure.
I:] as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figures is to be published with the abstract.

Form PCTNSA/210 (first sheet) (July 2009)

Curio EX1057-p. 219
Curio v Prognosys



PCT/US2014/064588 11.03.2015

INTERNATIONAL SEARCH REPORT {ntemational app]ica[jon No.
PCTAIS2014/064588
Box No. i Nucieotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet}

1. Withregard to any nucleotide and/or aming acid sequence disclosed in the international appl ication, the international search was
carried out on the basis of a sequence listing filed or furnished:

a. (means)

D OR paper

in electronic form

b. (time)
in the international application as filed
D together with the international application in electronic form
N
M subsequently to this Authority for the purposes of search
2. ® In addition, in the case that more than ene version or copy of a sequence listing has been filed or furnished, the required

staiements that the information in the subseguent or additional copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3.  Additional comments:

Form PCTASA/210 (continuation of first sheet (1)) (July 2009}

Curio EX1057-p. 220
Curio v Prognosys



PCT/US2014/064588 11.03.2015

INTERNATIONAL SEARCH REPORT International application No,
PCTIS2014/64588

Box No. H Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been cstablished in respect of cerain claims under Article 17(2)a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be scarched by this Authority, namely:

2, D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that nio meaningful intemnational search can be carried out, specificaily:

3, g Clairas Nos.: 4-27, 31-50, 68-71, 82, 83, 88-107, 111, 113, 115
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a),

Box No. Il Observations where unity of inventien is facking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As a1l searchable claims could be searched without effort justifying additional fees, this Autherity did pot invite payment of
additional fees.

3. E] As only some of the required additional search fees were timely paid by the applicant, this international search seport covers
onlky those claims for which fees were paid, specifically claims Nos..

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanicd by the applicant’s proiest but the applicable protest
fee was not paid within the time limit specified in the invitation.

l:] No protest sccompanied the payment of additional search fees.

Form PCTASA/Z10 (continuation of first sheet (2)) (July 2069}

Curio EX1057-p. 221
Curio v Prognosys



PCT/US2014/064588 11.03.2015

INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2014/064568

Box No. IV Text of the abstraet (Continuation of item 5 of the first sheet)

Form PCTASAS? 10 {continuation of first sheet (3)) (July 2009}

Curio EX1057-p. 222

Curio v Prognosys



INTERNATIONAL SEARCH REPORT

PCT/US2014/064588 11.03.2015

International application No.
PCTIUS2014/064588

A, CLASSIFICATION OF SUBIECT MATTER
IPC(8) - C40B 30/04 (2015.01)
CPC - C40B 30/04 (2015.01)

According to International Patent Classification (TPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by ¢
IPC(8) - C40B 20/04, 30/04, 40/06, 50/06 (2015.01)
USPC - 506/9; 506/4; 506/16, 506/26

lassification symbals)

Documentation searched other than minimuem documentation to the extent that such documents are included in the fields searched
CPC - CAOB 20/04, 30/04, 40/06, 50/06 (2015.01) (keyword dslimited)

Elecironic data base consulted during the internasional search {name of

Orbit, Google Patents, Google Schotar, Google, PubMed

Search terms used: pofynuclectide polypeptide conjugate, antibody, antigen, aptamer, probe, manufacture, hybridization

dats base and, where practicable, search wenms used}

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant te claim No.,

document

Category* Citation of document, with indication, where appropriate, of the relevant passages

X US 2011/0245101 A1 {CHEE et at) 06 October 2011 (06.10.2011) sntire document 1-3, 28-30, 60-67, 72-74,
84-87, t08-110, 112, 114,
116

Y 76-81

Y US Z012/0258871 A1 (KOZLOV et at) 11 Octeber 2012 {11.10.2012) entire document 75

Y US 2013/0096033 A1 (PROGNQSYS BIOSCIENCES, INC) 18 Aprit 2013 {18.04.2G13) entire 75-81

D Further documents are lsted in the continuation of Box C.

L]

* Spectal categories of cited documenis;

“A”  document defining the general state of the art which is aot considered
ta be of particular relevance

“E" earlier spplication os patent but published on or after the internaticnal
filing date

“L"  document which may throw doubts on priority claim(s) er which is
cited to establish the publication date of another citation or other
special reason {as specified)

(" document referring to an oral disclosurz, use, exhibition or otker
means

“P"  document published prior to the international filing date but later than

the priority date claimed

“T"  later document published after the international filing date or priority
date and not in conflict with tke application but cited to understand
the principle or theory underlying the invention

“X docusment of panicular relevance; the claimed invention cannot be
considered novel or canaot be cansidercd to involve an mnventive

step when the document is taken alone

“Y* document of panticular relevance; the claimed invention cannot be
considered ¢ irvolve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skitled in the art

“&”  document member of the same patent {amily

Date of the actual completion of the internationat search

11 February 2015

Date of mailing of the intemational search report

11 MAR 2015

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  571-273-3201

Authorized officer:
Biaine R. Copenheaver

PLY Hetpdesk: 571-272-4300
FCT QSP: 571-272-7174

Form PCT/ISA/210Q (second sheet) (July 2009)

Curio EX1057-p. 223
Curio v Prognosys



PCT/US2014/064588 11.03.2015

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: BU YIN PCT

MORRISON & FOERSTER LLP
12531 HIGH BLUFF DRIVE, SUITE 100
SAN DIEGO, CA 92130-2040

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43his.1}

Date of mailing

{day/monthivear) “ -‘ MAR 20]5

Applicant’s or agent’s file reference FOR FURTHER ACTION

£99932000640 See paragraph 2 below
International application No. International filing date (day/monthivear} Priority date {dy/month/vear}
PCT/US2014/064588 07 November 2014 08 November 2013

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - C40B 30/04 (2015.01)

CPC - C40B 30/04 (2015.01)

Applicant PROGNOSYS BIOSCIENCES, INC.

1. This opinion contains indications relating to the following items:

Box No. 1 Basis of the opinion

Box Ne. It Prionty

Box No. llf Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V. Reasoned statement under Rule 4%is. 1{a){i) with regard to novelty, inventive step or industrial apphicability;
citations and explanations supporting such statement

Box No. V1 Certain documents cited
Box No. VII Certain defects in the international appHcation

Box No. VIII Certain observations on the international application

L0 ROXONM

2. FURTHERACTION
If 2 demand for international preliminary examination is made, this opinion will be considered to be a written opirion of the
International Preliminary Examining Authority ("IPEA™) except thas this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the intemational Bureau under Rule 66.1 bis(b) that written
opinions of this International Searching Authority will not be so considered.

1f this apinicn is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to tk IPEA
a written reply together, where appropriate, with smendments, before the expiration of 3 months from the date of mailing of Fom
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/SA/220.

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer:

Mail Stop PCT, Attn: ISA/US Blaine R. Copenheaver
Commissioner for Patents 11 February 2015 mne K. enheav
P.O. I.Box-{ 1450, Alexandria, Virginia 22313-1456 PCT Helpdask: 571-272-4300

Facsimile No. 571-273-3201% PCT QSP: 571-272-7778

Form PCT/ISA/237 (cover sheet) (July 201 1)

Curio EX1057-p. 224
Curio v Prognosys



PCT/US2014/064588 11.03.2015

nternational application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY
PCT/US2014/084588
Box Neo. 1 Basis of this opinion
1. With regard 10 the langnage, this opinion has been established on the basis of:
()] the international application in the language in which it was filed.
D a wranslation of the international application into which is the language of a

translation furnished for the purposes of international search {Rules 12.3(2) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 9] (Rule 436is.1(a)}

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. {means)
D on paper

N . .
M in electronic form

b. {time)
D in the internatiotial application as filed
D together with the international application in etectronic form

}:ﬂ subscquently to this Authority for the purposes of search

4. IX]  1naddition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additionat copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

S, Additional comments:
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Box No. III  Nen-cstablishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be indistrially
applicable have not been examined in respeet of:

D the entire internationai application.

E claims Nos. 4-27, 31-59, 68-71, 82, 83, 88-107, 111, 113, 115

because:

the said international application, or the said ¢laims Nos. relate to the following

subject matter which does not require an international search {specifv/:

& the description, claims or drawings findicate particular elements befow) ot said claims Nos, see below
are so unclear that no meanirgful opinion could be formed (specifi):

Claims 4-27, 31-50, 68-71, B2, 83, 88-107, 111, 113, and 115 are muitiple dependeni claims not drafted in accordance with the second
and third sentences of Rule 6.4{a).

D the claims, or said claims Nos. are 50 inadeguately supported
by the description that no meaningful opinion could be formed (specify):

E ne intemational search report has been established for said claims Nos. 4-27, 31-59, 68-71, 82, 83, 88.107, 111, 113, 115

I:l 2 meaningful opinio could not be formed without the sequence listing; the applicant did not, within the prescribed time limi
furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available to the International Searching Authority in 2 form and mannecceptable
to i,

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrativ)
Instrusctions, and such Kisting was not available to the International Searching Authority m & form and mannacceptable

to it.
D pay the required late fumishing fee for the furnishing of a sequence listing in response to an invitation under
Rute 13rer.1(a}) or (b).

D See Supplemental Box for fusther details.
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Box No. V Reasoned statement under Rule 434:5.1(a)(i} with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N) Claims 7581 YES
Claims 1-3, 28-30, 60-67, 72-74, B4-87, 108-110, 112, 114, 116 NGO
Inventive step (IS) Claims None YES
' Claims 1-3, 28-30, 60-67, 72-81, B4-87, 108-110, 112, 114 and 118 NO
Industrisl applicability (1A) Claims 1-3, 25-30. 60-67, 72-81, 84-87, 108-110, 112, 114 and 116 YES
Claims None NG

2. Citations and explanations:

Claims 1-3, 28-3C, 60-67, 72-74, B4-87, 108-110, 112, 114, and 116 lack noveity under PCT Article 33(2} as being anticipated by Chee et
al. {hereafter Chee).

Regarding claim 1, Chae discloses a pair of polypsptide-polynuclectide conjugates {a binding pair comprising a protetn and a different
chemicat moiety, Para. {D008]), comprising: a first polypeptide-polynustectide conjugate compnising {providing a first set of binding
constructs immobilized on a support surface, Para, [0008}): (a) a first polypeptide (In some aspects, at least one of the first and second
binding agenis is a peptide, Para. {0013]) comprising a first epitope for specific binding of an antibody or antigen binding fragment thereof
{In yet other aspects, the first binding agent is a peptide and the sscond binding agent is an antibody, Para. [0014}); and (b} a first
polynuciectide ("Primes” means an ofigonuclactide, Para. {0039]) comprising a first primer sequence {one or both of the first and second
binding constructs further comprise a primer sequence, Para. [0012]}, a first identifying sequence {and a first nucleic acid tag unique to the
first binding agent, Para. [0009]} that identifies the first polypeptide (creating binding event identifiers from the co-focated first and second
nucleic acid tags, Para. (0009]), and a first engaging sequence (where each binding construct of the first set of binding canstructs
comprises a first binding agent, Para. [00GS)); and a second polypeptide-poiynucieotide conjugate comprising (providing a second set of
binding constructs in sotution, Para. [0B09]), (a) a second polypsptide {In some aspects, at least one of the first and second binding
agents is a peptide, Para. [0013]) comprising a second epitope for specific binding of the anfibody of antigen binding fragment thereof {In
yet other aspects, the first binding agent is a peptide and the second binding agent is an antibody, Para. [0014}}; and (b} a second
poiynuciectide {"Primer* means an sligonuclectide, Para. {0039]) comprising a second primer saquence (one or both of the first and
second binding constructs further comprise a primer sequencs, Para. {0012]}, a second identifying sequence tand a second nucleic acid
tag unigue to the second hinding agent, Para. {0009]) that identifies the second polypeptide {creating binding event identifiers from the
co-iocated first and second nucieic acid tags, Para. {0009]), and a second engaging seguence (where each binding construct of the
second set of binding constrizcts comprises a second binding agent, Para. [0009}), wherein the firsi and second apgaging sequences are
capable of engaging the first and second polynugiestides, and thereby engaging the first and second polypeptide-polynucieatide
conjugates (combining the first and second sets of binding constructs under conditions to allow the first binding agents and the second
binding agents to form binding pairs thereby co-locating the first nuclaic acid tags and the second nucleic acid tags, Para. {3009];.

Regarding claim 2, Chee discioses the pair of claim 1, wherein the first engaging sequence {The term "binding agent” as used herein
refers {o any binding agent that selectively binds to a molecule of interest, Para. {0033]) comprises a sequence hybridizabie {The term also
includes complementary nucieic acié molecules that selectively hybridize at or above a desired melting temperature, Para. {0034]} to the
second engaging sequence, and/or the second engaging sequence (where each binding construct of the second set of binding constructs
comprises a second binding agent, Para, [0009]) comprises a sequence hybridizable (The term alse includes complementary nucieic acid
motecules that selectively hybridize at or above a desired melting temperature, Para. {0034]) to the first engaging sequence (where each
binding construct of the first set of binding constructs comprises a first binding agent, Para. [00093).

Regarding claim 3, Chee discloses the pair of claim 1, wherein the first engaging sequence comprises & sequence complemantary
{"Complementary” or "substantially complementary” refers to the hybridization or base pairing or the formation of & duplex between
nucleotides or nucleic acids, Para. [0035]) to al or a portion of the second engaging sequence (The term “hinding pair" means any two
ractecules (binding agents) that are known 1o bind selectively to one another. in the case of two proteins, the proteins bind selectively fo
one ansther with a high affinity as described in more detail herein, Para. [0034}), and/or the second engaging seguence comarises a
sequence compiementary to alt or a portion of the first engaging sequence.
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Continuation of:
Regarding claim 28, Chee discloses a method for analyzing an antibody or antigen binding fragment therecf in a sample (a methad for
identifying binding agents that form a binding pair, Para. [0016}), comprising: (i) immabilizing a first polypeptide-polynucleotide conjugate
on a substrate (comprising: providing a first set of binding constructs immobilized on a suppart surface, Para. [0016}), the first
poiypeptide-pofynucieotide conjugate comprising: (a) a first polypeptide {In some aspects, at least one of the first and second binding
agents is a peptide, Para, {0013]) comprising a first apitope for specific binding of an antibody or antigen binding fragrment thereof (the first
and sacond binding agents (binding pair) are provided as antibodies or variable domains of antibodies that bind to different epitopes on a
coramon molecule, Para. [D077]); and (b} a first polynuclectide {"Primer" means an cligonucieatide, Para. [D039]) comprising a first primer
sequence (a first primer region, Para. [0018]), a first identifying sequence {a first nucleic acid tag unique to the first binding agent, Para.
{00186]) that identifies the first polypeptide (creating binding event identifiers from the co-located first and second nucleic acid tags, Para.
{0016)), and a first engaging sequence (where each binding construct of the first set of binding constructs comprises a first binding agent,
Para. [0016]), (i} contacting the substrate having the immaobilized first polypeptide-polynuclestide conjugate {providing a first set of binding
constructs immobilized on a support surface, Para. {0016]) with a sample containing or suspected of containing the antibady or antigen
ninding fragment thereof {the binding agent of the first set of binding constructs (A) and the binding agent of the second set of binding
constructs provided in solutior {S} bind o a third agent or analyte (£} and do not bind directly to one another. Figure 8 and 8B, Para.
{0075}, whereby the first epitope specifically binds to the antibody or antigen binding fragment thereof in the sample (the mathod further
comprises the step of adding a third binding agent in the combining step, Para. [0035]); (i} contacting the substrate having the immebilized
first polypeptide-polynuclentide conjugata with a second polypeptide-polynuclectide conjugate {providing a second set of binding
constructs in solution, Para. {0016}, the second polypeptide-polynuciectide conjugate comprising: {a) a second polypeptide {In some
aspects, at least one of the first and second binding agents is a peplide, Para, {0013]} comprising a second epitope for specific binding of
the antibody or antigen binding fragment thereof (the first and second binding agents {binding pairj are provided as antibodies or variable
domains of antibodies that bind to differant epitopes on a common malecule, Para. [0077]) and {b} a second polynucleotide ("Primer”
means an oligonuciectide, Para. [0039]) comprising a second primer sequence (a second primer region, Para. [0016]), 2 second identifying
sequence (a second nucteic acid tag unique to the second binding agent, Para. [0016]) that identifies the second polypeptide (creating
binding event identifiers from the co-tocated first and second nucteic acid tags, Para. [0016]), and a second engaging sequence (where
each binding construct of the second set of binding constructs comprises a second binding agent, Para. [0C186)), whereby the second
epitope specifically binds to the antibody or antigen binding fragment thereof spacifically bound to the first epitope (The presence and
binding of both the first {(A) and second (S) binding agents is necessary for the detection of the third molecule, Para. [0077]), and wheraby
the first and second pofynudieotides are engaged via the first and second engaging sequencas (combining the first and second seis of
binding constructs under conditions to allow the first binding agents and the second binding agents 10 form binding pairs, Para. {0016]);
and {iv) analyzing the first and/or/or secong polynucieotides engaged via the first and second engaging sequences (determining a
sequence of at least ane thousand binding event identifiers, where the sequence of each binding event identifier identifies the binding pais
and the binding agents that form the binding pair, Para. [0016]), wherein the analysis in step fiv) indicatas the presence, absence, and/or
amount (anc determining the frequency of each binding event identifier sequenced, Para. [0018]} of the antibody or antigen binding
fragment thereof in the sample (In certain other assay schemes of the invention, however, the first and second binding agents may be
analyzed for their ability to bind a third agent or analyte in addition to or in place of binding to one ancther, Para. [0076}).

Regarding ciaim 29, Chee discloses the method of claim 28, wherein the substrate (a support surface comprising multiple anchors, Para.
0067}) comprises a microarray {the binding event identifiers coutd be amplified and hybridized to a microarray, Para. [0088]; wherein the
support is a microarray, Claim 22} and/or a bead {a fiowcel! or a bead, Para. [0067]; wherein the support is a bead, Claim 23}).

Regarding claim 30, Chee discloses the method of claim 28, wherein the first engaging sequense {The term "binding agent” as used herain
rafers to any binding agent that selectively binds to a molecule of inferast, Para. [0033]} cemprises a sequence hybridizable {The term also
includes complementary nucleic acid molecules that sslectively hybridize at or above a desired melting temperature, Para. {0634]) to the
second engaging sequence, and/or tha second engaging sequence (where each binding construct of the second set of binding canstructs
comprises a second binding agent, Para. (0016]) comprises a sequence nybridizable (The term alsa includes complementary nuelsic acid
moiecules that selectivaly hybridize at or above a desired melting temperature, Para. [0034]) tc the first engaging sequence {where each
binding construct of the first set of binding constructs comprises a first binding agent. Para. {0D16]).
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Regarding claim 60, Chee discloses a method for analyzing an antibody ar antigen binding fragment thereof in 3 sample (for detection of
an agent or analyte using two sats of binding constructs, Para. [0087]), comprising: (i} immobilizing & first palypeptide-polynucleotide
conjugate on a substrate (where the binding construct is ligated using a splint sequence 1333 to a anchor 1305 attached to a solid support,
Para. [0087], Fig. 13). the first palypeptide-palynucleotide conjugate comprising {the first binding construcl used in the assay is illustrated,
Para. [00B7]): (a) a first polypeptide {In some aspects, at least one of the first and second binding agents is a peptide, Para. [0013]}
comprising a first epitope for specific binding of an antibody or antigen binding fragment thereof (An antibody 1301 is attached to a nucleic
acid portion of the first binding construct via a cleavable linker 1335, Para. [0087]); and (b) a first polynucleatide ("Primer" means an
oligonucleotide, Para. [0039]) comprising a first primer sequence (Sequence 1311 is a primer sequence, Para. [D0BT]), a first identifying
sequencs that identifies the first polypeplide {second unique nucleic acid tag 1323, the complement to second unique nucleic acid tag
1313, Para. [0088]), and 5 first engaging sequence {and primer/hybridization region 1325, the complement ta primer/hybridization region
1315, Para. [0088]); {ii) providing a second polypeptlids-polynuclectide conjugate (a second binding construct, Para. [0088]), the second
polypeptids-palynucieotide conjugate comprising: {a) a second polypeptids (in some aspects, at least one of the first and second binding
-agents is a peptide, Para. [0013]} comprising a second epitopa for specific binding of the antibody or antigen binding fragment thereof
(Binding of the binding agent 1303 of the second set of binding constructs to target agent 1337, Para. [0087]); and (b) a second
polynuciectide ("Primer" means an aliganucleotide, Para. [0039]) comprising a second primer sequencs (a second binding construct,
blocked at the 3' end 1329, Para. [0088]) a second identifying sequence that identifies the second polypeptide (Tha second binding
construct comprises a unique nuclaic acid tag 1313 that identifies the secand binding agent present in the second binding construct, Para.
[0088]), and a second engaging sequence {lhe complement to primerfhybridization region 1315, Para. [0088)), wherein the second
polypeptide-polynucleotids conjugate forms a complex with the immobilized first polypeptide-polynucieotide conjugate (a second binding
construct, blocked at the 3' end 1329 (black square) so that it cannot be extended, is bound to the first binding construct via target agent
1337, Para. [0088]); {iil) contacting the substrate having the complex betwsen the first and second polypeptide-polynuclectide conjugates
with 3 sample containing or suspecied of containing the antibody or antigen binding fragment thereof {In the first part of the assay, a target
agent 1337 is captured, Para. {D087]), wherein at least ane malacule of the second palypeplide-polynuclectide conjugate specifically binds
10 the antibody or antigen binding fragment thereof specifically bound to the first polypeptide-polynucleotide conjugate {Binding of the
binding agent 1303 of the second set of binding constructs to target agent 1337 may be done in solution prior to exposing the second set
of binding constructs to the first set of binding constructs, Para. {00871}, thereby forming a ternary complex, {In the first part of the assay, a
target agent 1337 is captured, Para. [0087]); (iv) washing the substrate under conditions that release molecules of the second
polypeptide-polynucieotide conjugate that are not specifically bound to the antibody or antigen binding fragment thereof, while maintaining
the ternary complex formed by specific binding (the cleavable linker 1335 attaching the first binding agent 1301 to the first binding
construct is cleaved, and washing removes the second binding construct, the first antibody and target agent. The primer-extended
conslruct attached to the support surface can now be assayed, Para. [0088]); {v) providing conditions under which the first and second
polynuclectides are engaged via the first and second engaging sequences in the ternary compiex farmed by specific binding (The binding
avent identifiers comprise a combination of two unigue nucleic acid tags, one present on each of the binding constructs, and the
association of these unique nucleic acid tags, e.g., through incarporation into a single oligonucleotide. Para. {0089]); and {vi) analyzing the
first and/or secand polynucleotides engaged via the first and second engaging sequences, wherein the analysis in step (vi) indicates the
presence, absence, and/or amount of the antibedy or antigen binding fragment thereof in the sample {Numerpus methods can be used to
identify the binding event identifiers used in the assay systems of the invention, Para. [0085]).

Regarding claim 61, Chee discloses the method of claim 80, wherein the complex between the first and second polypeptide-polynucleotide
conjugates in step (i) (a second binding construct, blocked at the 3' end 1329 (black square) so that it cannot be extended, is bound to the
first binding construct via larget agent 1337, Para. [0088], Fig. 13) Is formed by hybridization between the first and second palynucleatides
{and primerfhybridization region 1325, the complement to primer/hybridization region 1315, Para. [0088], Fig. 13},

Regarding claim 62, Chee discloses the method of claim 61, wherein the washing step is performed under conditions that destabilize the
hybridization between the first and second polynucieotides thereby releasing molecules of the sscond polypeptide-polynuclectide
conjugate that are not specifically bound to the antibody or antigen binding fragment thereof (the cleavable linker 1335 attaching the first
binding agent 1301 to the first binding construct is cleaved, and washing removes the second binding construct, the first antibody 1301 and

target agent 1337, Para. [0088], Fig. 13).

Regarding ctaim 63, Ches discloses the method of claim 61, wherein the sequences involved in the hybridization belween the first and
second polynucleotides comprise one ar mors cleavable sites (An antibody 1301 is attached to a nuclaic asid portion of the first binding

canstruct via a cleavable linker 1335, Para. [0087), Fig. 13).

Regarding ¢laim 64, Chee discloses the method of claim 63, wherein the sequences involved in the hybridization are cleaved at the one or
more cleavable sites {in 13D, the cleavable linker 1335 attaching the first binding agent 1301 to ths first binding construct is cleaved, Para.
[00&8), Fig. 13) before or during the washing step thereby destabilizing the hybridization between the first and second polynucleotides {and
washing removaes the second binding canstruct, the first antibody 1301 and target agent 1337, Para. [0088], Fig. 13).

Regarding ctaim 65, Chee discloses the method of claim 1, wherein the second polypeptide-polynucleotide conjugate is kept in physical
proximity to the first polypeptide-polynucleotide conjugate by a cleavabie linker (An antibody 1301 is attached to 2 nucleic acid portion of
the first binding construct via a cleavable linker 1335, Para. {0087}, Fig. 13) before or after the first and second polypeptide-polynucleatide
conjugatas form the complex in step (ii) (may be applied separately or simuftanecusly to the support surface {i.e., without a previous
opportunity to interact), Para. [0087], Fig. 13).
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Regarding claim 66, Chee discloses the method of claim 65, wherein the cleavabie linker is between the first and second
polypeptide-polynucievtide conjugates, or between the second poiypeptide polynuclectide conjugate and the substrate (An antibody 1301
is attached to a nuclsic acid portion of the first binding construct via a cleavable linker 1335, Para. [0087}), Fig. 13).

Regarding claim 67, Chee discloses the method of ciaim 86, wherein the cleavable linker is cleaved (In 13D, the cleavabla linker 1335
attaching the first binding agent 1301 to the first binding construct is cleaved, Para. [0088]) before of during the washing step (and
washing removes the second binding construct, the first antibody 1301 and target agent 1337, Para. [0088]}, optionally under conditions
that destabilize the hybridization between the first and second palyaucteotides.

Regarding claim 72, Chee discloses a method for analyzing an antibody or antigen binding fragmant thereof in a8 sample (3 method for
identifying binding agents that form a binding pair, Para, [0016]}, comprising: (i) providing a first palypeptide-polynucientide conjugate
immobilized on a substrate (comprising: providing a first set of binding constructs immabiized on a support surface, Para. {0018]), the first
polypeptide-polynuclectide conjugate comprising: {a) & first polypeptide {In some aspects, at least one of the first and second binding
agents is a peplide, Para. [0013]) comprising a first epitope for specific binding of an antibody or antigen binding fragment thereof (the first
and second binding agents (binding pair) are provided as antibodies or variable domains of antibodies that bind to different epitopes on a
common molecule, Para. [00771); and (b) a first polynucteotide ("Primer" means an oligonucieatids, Para. [0039]) comprising a primer
sequence {a first primer region, Para. [0016]), a first identifying sequence {a first nucieic acid tag unigue ta the first binding agent, Para.
[0018]) that identifies the first polypeptide {creating binding avent identifiers from the co-located first and second nucleic acid tags, Para.
[0016}), and a first engaging sequence {where each binding construct of the first set of binging constructs comprises a first binding agent,
Para. J0018]); {ii) contacting the substrate having the immobitized first polypeptide-polynuclectide conjugate (providing a first set of binding
constructs immobilized on a support surface, Para. [0016}) with a sample containing or suspected of containing the antibody or antigen
binding fragment thereof {the binding agent of the first set of binding constructs (A} and the binding agent of the second set of binding
constructs pravided in solution (S} bind to a third agent or analyte (L.} and do not bind directly to one another. Figure 8 and 8B, Para.
[0076)). whereby the first epitope specifically binds to the antibody or antigen binding fragment thereof in the sample (the method further
comprises the step of adding a third binding agent in the combining step, Para. [0035Y); (iif} contacting the substrate having the immobilized
first polypeptide-polynucleatide conjugate with a second polypeptide-poiynucientide conjugate {providing a second set of binding
constructs in solution, Para. [DO16]), the second polypeptide-polynucleotide conjugate comprising: (a) a second poiypeptide {in some
aspects, at least one of the first and second binding agents is a peptide, Para. {0013]) comprising a secaond epitope for specific binding of
the antibody or antigen binding fragment thereof (the first and second binding agents {binding pair} are provided as antibodies or vasiable
domains of antibadies that bind to different epitopes on a common molecule, Para. {0077}); and (b} a second polynucieotide comprising a
second identifying sequence (a second nucleic acid tag unique to the second binding agent, Para. [0016]) that identifies the second
polypeptide (creating binding event identifiers from the co-located first and saecond nucleic acid tags, Para. {0016]), and a second engaging
sequence (whare each binding construct of the second set of binding constructs comprises a second binding agent, Para. [0016]), whereby
the second epitope specificatly binds to the aatibody or antigen binding fragment thereof specifically bound to the first epitope (The
presence and binding of both the first (A) and second (S) binding agents is necessary for the detection of the third molecule, Para. [00773).
and wheveby the first and second polynuclectides are engaged via the first and second engaging sequences (combining the first and
second sels of binding constructs under conditions to allow the first binding agents and the second binding agents to form binding pairs,
Para. [0016}): and (iv) analyzing the first andior second polynucleotides engaged via the fist and second engaging Seguences
{determining a sequence of at least one thousand binding event identifiers, where the sequence of each binding eveni identifier identifies
the binding pair and the binding agents that form the binding pair, Para. [0916]), wherein the analysis in step (iv) indicates the presence,
absance, andior amount {and determining the frequency of each binding event identifier sequenced, Para. [0016]) of the antibody or
antigen binding fragment thereof in the sample (In certain other assay schemes of the invention, however, the first and second binding
agents may be analyzed for their ability to bind a third agent or analyte in addition to or in place of hinding to one another, Para. [0076]).
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Regarding claim 73, Chee disclusas a mathod for analyzing an antibody or antigen binging fragment thereof in a sample (a method for
identifying binding agents that form a binding pair, Para. {00 18]), comprising: (i) providing a first polypeptide-polynucleatide conjugate
immobitized on a subsirate (comprising: providing a first set of binding constructs immob#ized or a support surface, Para. [0016]}, the first
polypeptide-polynuclectide conjugate somprising: (&) a first polypeplide {In some aspects, at east one of the first and second binding
agents is a peptida, Para. [0013]) comprising a first epitope for specific binding of an antibody or antigen binding fragment thaveof (the first
and second binding agents (binding pair) are provided as antibodies or variable domains of antibodies that bind to different epitopas on a
commen motecule, Para. {0077]); and (b) a first polynucieotide comprising a first identifying sequence (a first nucleic acid tag unique to the
first binding agent, Para. [0016]) that identifies the fiest polypeptide {creating binding evesnt identifiers from the co-located first and second
nucleic acid tags, Para. [0316]), and a first engaging sequence {whera sach binding construct of the first set of binding constructs
cormprises a first binding agent, Para. [0016]}; (i) contacting the substrate having the immabilized first polypeptide-polynucleotide
conjugate {praviding a first set of binding constructs immobilized on & suppon surface, Para. [0016]) with 2 sample coniaining or suspected
of containing the antibody or antigen binding fragment thereof (the binding agent of the first set of binding constructs {A) and the binding
agent of the second set of binding constructs provided i solution (S) bind to a thirg agent or analyie (L) and de not bind direcily to one
another. Figure 8 and 8B, Para. {0076}, whereby the first epitope specifically binds to the antibody or antigen binding fragment thereof in
the sample {the method further comprises the step of adding a third binding agent in the combining step, Para. [0035]); (iii} contacting the
substrate having the immobilized first pofypeptide-polynuciectide conjugate with a second polypeptide-polynucieotide conjugate (providing
a second se! of binding construcis in solution, Para. {0018]), the second polypeptide-polynucleotide conjugate comprising: (2) a second
polypeptide {in some aspects, at least one of the first and second binding agents is a peptide, Para, [0013]) comprising a second epitope
for specific binding of the antibody or antigen binding fragment thereof (the first and second binding agents (binding pair) are provided as
antibodies or variable domains of antibodies that bind to different epitopes on a common malecule, Para, [Q077]}); and (b} a second
polynucieotide ("Primer" means an oligonucleotide, Para. [0038]) comprising a primer sequence (a second primer region, Para. (0016}), a
second identifying sequence (a second nucieic acid tag unique to the second binding agent, Para. [0016]} that identifies the second
polypeptide (creating binding event identifiers from the co-lacated first and second nucleic acid tags, Para. {0016]}, and a second engaging
saquence {(where each binding construct of the second sat of binding constructs comprises a second binding agent, Para. [0016]}, whereby
the second epitope specifically binds ta the antibody or antigen binding fragment thereof specifically bound to the first epitope (The
presence and binding of both the first {A) and secend (S) binding agents is necessary for the detection of the third molecule, Para. {00771},
and whereby the first and second polynuclectides are engaged via the first and sacond engaging sequences {combining the first and
second sets of binding constructs under conditions to allow the first binding agents and the second binding agents to form binding pairs,
Para. {0016]); and (iv) analyzing the first and/or second polynuclectides engaged via the first and second engaging sequences datermmining
a sequence of at ieast one thousand binding event identifiers, where the sequence of sach binding event identifier identifies the binding
pair and the binding agents that form the binding pa¥, Para. [0016]}, wherein the analysis in step (iv) indicates the presence, absence,
and/ior amount (and determining the frequency of each binding event identifier sequenced, Para. {0016]} of the antibody or antigen binding
fragment thereof in the sample {In certain other assay schames of the invention, however, the first and second Linding agents may be
analyzed for their ability to bind a third agent or analyte in addition to or in place of binding to one another, Para. [0076]).
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Regarding claim 74, Chee discloses a method for analyzing a plurality (at least ten different binding agents, Para. [0009]) of antibodies ar
antigen binding fragments thereof in a sample (a method for identifying binding agents that form a binding pair, Para. [0009]), comprising:
{i} immaobilizing a plurality of first polypeptide-polynuclectide conjugates on a substrate (providing a first set of binding constructs
immobilized on a support surface, Para. [0008]), each of he first polypeptide-polynuciectide conjugates comprising: {a) a first polypeptide
{In some aspects, at least one of the first and second binding agents is a peplide, Para. [0013]) comprising a first epitope for specific
binding of an antibedy or antigen binding fragment thereof in a plurality (where either or both of the first and second sets of binding
constructs comprises at least len different binding agents, Para. {#009]) of antibodies or antigen binding fragments thereol {In yet other
aspects, the first binding agent is a peptide and the second binding agent is an antibady, Para. [0014]); and (b) a first polynuclectide
("Primer” means an ofigonucleotide, Para. [0038]} comprising a first primer sequence (one ar both of the first and second binding
constructs further comprise a primer sequence, Para. [0012]), 2 first identifying sequence {and a first nuclsic acid tag unique to the first
binding agent, Para. (0009]) that identifies the first polypeptide (crealing binding event identifiers from the co-located first and second
nucleic acid tags, Para. [0009]), and a first engaging sequence (where each binding construct of the first set of binding constructs
comprises a first binding agent, Para. [0003]); (i) contacting the substrate having the immabilized plurality of first
polypeptide-polynuclectide conjugates {providing a first set of binding constructs immobilized on a support surface, Para. [CO16}) with a
sample containing or suspected of containing at least one of the plurality (where either or both of the first and second sets of binding
constructs compnises at least ten different binding agents, Para. [0009]} of antibodies or antigen binding fragments (the binding agent of
the first set of binding constructs (A} and the binding agent of tha second set of binding constructs provided in solution {S) bind to a third
agent or analyte (L) and do not bind directly to one ancther. Figure 8 and 8B, Para. [0076]), whereby the at least one antibody or antigen
binding fragment in the sample specifically binds to a first epitope of the immobilized plurality ol first polypeptide-palynucleotide conjugatas
{tha method further comprises the stap of adding a third binding agent in the combining step, Para. [0035]); (iii} contacting the substrate
having the immabilized plurality of first polypeptide-polynucleotide conjugates with a plurality of second polypeptide-polynuclectide
conjugates {providing a second set of binding constructs in solution, Para. [0009]), each of the second polypeptida-polynuclectide
conjugates comprising: (2) a second polypeplide {In some aspects, at least one of the first and second binding agents is & peplide, Para.
{0013]) comprising a second epitope for specific binding of an antibody or antigen binding fragment thereof in the plurality (whare either or
both of the first and second sets of binding constructs comprises at Ieast ten different binding agents, Para. {0003]) of antibodies or antigen
pinding fragments (In yet other aspects, the first binding agent is a peptide and the second binding agent is an antibody, Para. [0014]). and
{b) a second polynucleotide ("Primer” means an oligonuciectide, Para. [0038]) comprising a second primer sequence {one or both of the
first and second hinding constructs further comprise a primer sequence, Para. [6012)}), a second identifying sequence {(and a second
nucleic acid tag unique to the second binding agent, Para. [0009}} that identifies the second polypeptide {creating binding event identifiers
from the co-located first and second nucleic acid tags, Para. [0008]), and a second engaging sequence {where each binding construct of
the second set of binding constructs comprises a second binding agent, Para. [0009)), whereby the at least one antibody or antigen
pinding fragment specifically bound to the first epitope specifically binds to a second epitope of the plurality of second
polypeplide-polynuclectide conjugates (The presence and binding of both the first {A) and second (5} binding agents is necessary for the
detaction of the third moleculs, Para. [00771]), and wheraby the first and second polypeptide-polynuciectide conjugates specifically bound
to the same antibody or antigen binding fragment are engaged via the first and second engaging sequances {(combining the first and
second sets of binding constructs under conditions to allow the first binding agents and the second binding agents to form binding pairs
thereby co-locating the first nucleic acid tags and the second nucleic acid tags, Para. [0009]); and (iv) analyzing the first and/or secand
polypeptide-polynuclectide conjugates sngaged via the first and second engaging sequences (creating binding event identifiers from the
co-locatad first and second nucleic acid tags, Para. [0008]), wherein the analysis in step (iv) indicates the presence, absence, andlor
amount of the piuratity of antibodies or antigen binding fragments thereof in the sample (and determining a sequence of sach binding event
identifier; wherein the sequence of each binding event identifier identifies the binding pair and the binding agents that form the binding pair,

Para. [0009]).
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Regarding claim 84, Chee discloses a set of polypeptide-palynuclestide conjugates {detaction of an agent or analyte using two sets of
binding constructs, Para. {DO87]), Fig. 13}, comprising: a first polypeptide-polynuclectide conjugate {the first binding construct used in the
assay, Para. {0087]) comprising: (a) a first polypeptide comprising a first epitope for specific binding of an antibody or antigen binding
fragrent thereof (An antidody 1301 is attached to & nucleic acid portion of the first binding construct via a cleavable linker 1335, Para.
{O0BT]}; and (b} a first polynucleotide comprising a first pAmer sequence (Sequence 1311 is a primer sequence, Para. [B087]), a first
identifying sequence that identifies the first polypeptide, and a first engaging sequence (The binding construct further comprises a unique
nucleic acid tag 1319 that identifies the binding agent, Para. {0087}); a second polypeplide-polynuciestide conjugate comprising: {8) 2
secand polypeptide {a second binding construct, blocked at the 3’ end 1329 (black square} 50 that it eannot be extended, Para. (0088})
samprising a second epitope for specific binding of the antibody or antigen binding fragment thareof (is bound to the first binding construct
via target agent 1337, Para. [00B8]); and (b} a second polynucleotide comprising a second identifying sequence that identifies the second
polypeptide {The second binding construct comprises a unique nucleic acid tag 1313 that identifies the second binding agent present in the
second binding construct, Para. [0088]), a second engaging segquence (a primerhybridization region 1315, Para. [0088]}, and optionally a
second primer sequence; and a third polypeptide-polynucleotide conjugate comprising (in C, primer extension is carriad out resulling in the
first binding construct extended to comprise, Para. {0088}): (a) an antibody portion {first unique nucleic acid sequence tag 1318, Para.
[0088]) that specifically binds to the Fe portion of the antibody or antigen binding fragmant thereof (The binding construct further comprises
a unigue nucleic acid tag 1315 that identifies the binding agent (in this case, an antibody), Para, {0087); and {2} a third polynucleotide that
comprises a third primer sequence (primer 1311, Para. {0088)), a third identifying sequence that ideniifies the antibody partion {the
complement o second unigue nucleic acid tag 1313, Para. [0088]), and a third engaging sequence {the complament to
primerfhybridization region 1315, Para. [0088]), wharein the first and second engaging sequences are capable of engaging the first and
second polynuclectides (Binding of the binding agent 1303 of the second sat of binging constructs to target agent 1337, Para. {0087]),
wherein the first or second polynucieotide is capable of being extended by a polymerase after the first and secong pofynucieotides are
engaged (The primer-extended construct attached to the support surface can now be assayed, For example, it can be amplified using
gither surface PCR, Para. [0088]}), wherein the exiended (primer extension is casried out resuiting in the first binding construct extended,
Para. {0088]) first or second pofynuclectide is capable of engaging the third polynucteotide (the second set of binding constructs
compsising binding agents 1303 and larget agent 1337 may be applied separately or simultaneousiy io the support surface, Para. [GO87}),
and wherein the axtended first or second polynucleatide is capable of being further extended by a polymerase {The primer-extended
construct attached fo the support surface can now be assayed. Far exampile, it can be amplified using either surface PCR or an emulsion

PCR, followed by sequencing, Para. [0088]).

Regarding claim 85, Chee discioses a pair of polynucleotide conjugates (a binding pair comprising a protein and a different chemical
moiety, Para. [0008]), comprising: a first polynuclectide conjugate comprising {providing a first set of binding constructs immobitized on &
support surface, Para. {0009]): (a) a first binder for specific binding of an analyte {In yet other aspects, the first binding agent is a paptide
and the second binding agent is an antibody, Para. [0014]}; ang (b} a first polynuclectide {"Primer" means an oligonucieotide, Para. [00397}
comprising a first primer sequence (one ar both of the first and second binding constructs further comprise a primer sequence, Para.
{0012]}, a first identifying sequence fand a first nucleic acid tag unique to the first binding agent, Para. {0008]) that identifies the first binder
{creating binding event identifiers from the co-iocated first and second nucleic acid tags, Para. [0009]), and a first engaging sequence
{where sach bincing construct of the first set of binding construsts comprises a first binding agent, Para. [0008}); and a second
palynuclectide {an cligonucleatide, Para. [0039}) conjugate comprising (providing a second set of binding constructs in selulion, Para.
{0009]): {a) a second binder for specific binding of the analyte (in yet other aspects, the first binding agent is a peptide and the second
binding agent is an antibody, Para. [0014]); and (b) a second pelynuciactide {"Primar" means an oligonuciectide, Para. {0038]) comprising
a second primer sequence (one or both of the first and second binding constructs further comprise a primer sequence, Para. [0012]), 2
second identifying sequence {and a second nucleic acid tag unigue to the second binding agent, Para, {0009]) that identifies the second
binder (creating binding event identifiers from the co-located first and second nudieic acid tags, Para. {0003)), and a second angaging
sequence {where sach binding construct of the second set of binding constructs comprises a second binding agent, Para. [0009]), wherein
the first and second engaging sequences are capable of engaging the first and second polynucleatides, thereby engaging the first and
second polynucieotide conjugates (combining the first and second sets of binding constructs under conditions {0 allow the first binding
agents and the second binding agents to form binding pairs thereby co-locating the first nucleic acid tags and the second nucleic acid tags,

Para. [Q0O8]).

Regarding claim 86, Chee disclpses the pair of claim 85, wherein the first engaging sequenca (The term "binding agent” as used herain
refers to any binding agent that selectively binds to a molacuie of interest, Para. [0033}) comprises a sequence hybridizable (The term also
includes complementary nucleic acid molecules that selectively hybridize at or above a desirad melting temperature, Para. {0034]) to the
second engaging sequence, and/or the second engaging sequence {(where each binding construct of the second set of binding constructs
comprises a second binding agent, Para. {0009]) comprises a sequence hybridizable (The term also includes complemantary nucleic acid
reatecules that setectively hybridize at or abeve a desired meiting temperature, Para, [0034]) to the first engaging sequance (where each
binding construct of the first set of binding constructs comprises a first binding agent, Para. {0009]).

Regarding claim 87, Chee discloses the pair of claim 85, wherein the first engaging sequence comprises a sequence complementary
{"Complementary” or *substantially complementary” refers to the hybridization or base pairing or the formation of a duplex betwesan
nuclectides or nucleic acids, Para. [0035]) to all or a portion of the sacond engaging sequence (The term "binding pair” means any fwo
molecules {binding agents) that are known te bind sefectively to one another. in the case of twe proteins, the proteins bind selectively to
one ancther with a high affinity as described in more detail herein, Pava. {0034}), and/for the second engaging sequence comprises a
sequence complemsntary to ali or a portion of the first engaging sequence.
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Regarding claim 108, Chee discloses a method for analyzing an analyte in a sample (a method for identifying binding agents that form a
binding pair, Para. {0008}), comprising: {i} immobilizing a first polynucleatide conjugate on a substrate (providing a first set of binding
constructs immahbilized on a support surface, Para. [0009]}, the first polynucieotide conjugate comprising: {2) a first binder for specific
binding of an analyte (In yet alterative aspects, either the first or second binding agent is an aptamer, Para. [0014]), and (b} a first
polynucleotide ("Primer” means an cligonucleotide, Para. [0039]) comprising a first identifying sequence {and a first nucleic acid tag unigue
to the first binding agent, Para. [0009)) that identifies the first binder (creating binding avent identifiers from the co-located first and second
niucleic acid tags, Para. [0009]), a first engaging sequence (whare each binding construct of the first sat of binding constructs comprises a
first binding agent, Para. [0008]), and optionafly a first primar sequence; (i} contacting the substrate having the immobifized first
polynuclectide canjugate with a sample containing or suspected of containing the analyte (the method further comprises the step of adding
a third binding agent in the combining step, Para. {0035]), whereby the first binder specifically binds to the analyle in the sampie (the
binding agent of the first set of binding constructs (A} and the binding agent of the second set of hinding constructs provided in solution {S)
bind to a third agent or analyte {L) and do not bind directly to one another. Figure 8 and BB, Para. {0078]}; (iii} contacting the substrate
having the immobilized first polynucleotide conjugate {providing a first set of binding constructs immobilized on a support surface, Para.
[0016]) with a second polynucieatide conjugate (providing a second set of binding constructs in solution, Para. {0008)), the second
polynucleotide conjugate comprising: (@) a second binder for specific binding of the analyte {in yet alternative aspects, either the first or
second binding agent is an aptamer, Para. [0014]); and (b) a second polynucleotide {"Primer” means an oligonucleotide, Para. [0039])
comprising a second identifying sequence (and a second nucleic acid tag pnique to the second binding agent, Para. [0009]) that identifies
the second binder {creating binding event identifisrs from the co-located first and second nucleic acid tags, Para. [0009]), a second
engaging sequenca {where each binding construct of the second set of binding constructs comprises a second binding agent, Para.
{0009}, and optionally a second primer sequence, whereby the second binder specifically binds to the anatyte specifically bound to the first
binder (The presence and binding of both the first {A) and second (S} binding agents is necessary for the detection of the third molecule,
Para. [0077]), and whereby the first and second pelynuclectides are engaged via the first and second engaging sequences (combining the
first and second sets of binding constructs under conditions to alfow the first binding agents and the second binding agents to form binding
pairs thereby co-locating the first nucleic acid tags and the second nucteic acid tags, Para. [0009]); and (iv) analyzing the first andfor
second polynucleotides engaged via the first and second engaging sequences {creating binding event identifiers from the co-located first
and second nucleic acid tags, Para. {0009]), wherein the analysis in step (iv} indicates the presence, absence, and/or amount of the
analyte in the sample (and determining a sequence of each binding event identifier, wherein the sequente of each binding event identifier
identifies the binding pair and the binding agents that form the binding pair, Para. {0009]).

Regarding claim 108, Chee discloses a method for analyzing a plurality {at least ten different binding agents, Para. [0009]) of analytes ina
sample (a mathod for identifying binding agents that form a binding pair, Para. [0008]}, comprising: {i} immobilizing a plurality of first
polynuclectide conjugates on a substrate (providing a first set of binding constructs immobilized on a support surfacs, Para. [0008]), each
af the first polynucleotide conjugates comprising: (a} a first binder for specific binding of an analyte (In yet alternative aspects, aither tha
first or second binding agent is an aptamer, Para. [0014]) in a plurality of analytas (where either or both of the first and second sets of
binding constructs comprises at least ten different binding agents, Para. [0009]); and (b} a first polynuclectide ("Primer" means an
sligonuclectide, Para. [0039]) comprising a first primer sequence {cne or both of the first and second binding constructs further comprise a
primer sequence, Para. [0012]), a first identifying sequence (and a first nucleic acid tag unique to the first binding agent, Para. [0009]) that
identifies the first binder {creating binding event identifiers from the co-located first and second nucleic acid tags, Para. [0009}), and a first
engaging sequence {(whare each binding construct of the first set of binding constructs comprises a first binding agent, Para. [eo0al); (i)
contacting the substrate having the immobilized plurality of first polyruclectide conjugates with a sample cantaining or suspected of
containing at least one of the plurality of analytes (where either or both of the first and second sets of binding constructs comprises at least
ten different binding agents, Para. [0009]), whereby the at least one analyte in the sample specifically binds to a first binder of the
immobilized plurality of first polynuciectide conjugates (the binding agent of the first set of binding constructs (A) and the binding agent of
the second sel of binding constructs pravided in solution (S) bind Lo a third agent or analyte (L} and do not bind directly to one another.
Figure B and 8B, Para. {0076]); (iii) contacting the substrate having the immabilized plurality of first polynuciectide conjugates (providing a
first set of binding constructs immobilized on a support surface, Para. {0D16]) with a plurality {where either or both of the first and second
sets of binding constructs comprises at Ieast ten different binding agents, Para. {0009]) of second polynucieotide conjugates (providing a
second set of binding constructs in solution, Para. [0008]), each of the second polynucleotide conjugates comprising: (a} a second binder
far specific binding of an analyte (In yet alternative aspects, either the first or second binding agent is an aptamer, Para. [0014]} in the
plurality of analytes (where either or both of the first and second sets of binding constructs comprises at least ten different binding agents,
Para. {0009]); and (b} a second polynucleotide ("Primer” means an cligonucleotids, Para. [0038]) comprising a second primer sequence
{one or both of the first and second binding constructs further comprise a primer sequence, Para. [0012]), a second identifying sequence
{and a second nucleic acid tag unique o the second binding agent, Para. [00089}) that identifies the second binder {creating binding event
identifiars from the co-located first and second nucleic acid tags, Para. [0009]), and a second engaging sequence {where each binding
construct of the second set of binding constructs comprises a second binding agent, Para. [0009]), whereby the at least one analyte
specifically bound to the first binder specifically binds to a second binder of the plurality of second polynucleotide conjugates {The
presence and binding of bath ths first (A} and second (S) binding agents is necassary for the detection of the third molecule, Para. 00771},
and whareby the first and second polynuclectide canjugates specifically bound to the same anlayte are engaged via the first and second
engaging sequences {(combining the first and second sets of binding constructs under conditions to allow the first binding agents and the
second binding agents to form binding pairs thereby co-locating the first nucleic acid tags and the second nucleic acid tags, Para. [0009})
and {iv) analyzing the first and/or second polynucleotide conjugates engaged via the first and second engaging sequences {craating
hinding event identifiers from the co-located first and second nucleic acid lags, Para. [0009)), wherein the analysis in step (iv) indicatas the
presence, absence, and/or amount of the plurality of analytes in the sampie {and determining a sequence of each binding event identifier,
wherein the sequence of sach binding event idantifier identifies the binding pair and the binding agents that form the binding pair, Para.
[0008Y).
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Regarding claim 109, Chee discloses a method for analyzing a plurality {at least ten different binding agents, Para. {0009}) of analytes in a
sample {a method for identifying binding agents that form a binding pair, Para. [0009}), comprising: (i} immobilizing a pluratity of first
polynucleotide conjugates on a substrate (providing a first set of binding constructs immobitized on a support surface, Para. [0009]}, each
of the first polynucleatide conjugates comprising: {a} a first binder for spacific hinding of an analyie (In yet alternative aspects, either the
first or second binding agent is an aptamer, Para. [0014]} in a plurality of analytes {(where either or both of the first and second sets of
binding constructs comprises at least ten different binding agents, Para. [0009]), and (b} a first polynucleotide ("Primar” means an
oligonuclectide, Para. {0033]) comprising a first primer seguence (one or both of the first and second binding constructs further comprise 8
primer sequence, Para. j0012]), a first identifying sequence (and a first nucleic acld tag unique to the first binding agent, Para. [000S}) that
identifies the first binder (creating binging event identifiers from the co-tocated first and second nuclsic acid tags, Para. [000%}), and a first
engaging sequence {where each binding construct of the first set of binding constructs comprises a first binding agent, Para. [0009]}; (E)
contacting the substrate having the immobiized plurality of first polynucteotide conjugates with a sample containing or suspected of
containing at least one of the plurality of analytes (where either or both of the first ang second sets of binding constructs comprises at least
ten different binding agents, Para. [0009]), whereby the at least one analyte in the sampie specifically binds to a first binder of the
immobilized plurality of first polynucleotide canjugates {the binding agent of the first set of binding constructs (A) and the binding agent of
the second set of binding constructs provided in selution {S) bind to a third agent or anatyte (L) and do not bind directly to one another.
Figure 8 and 8B, Para. [0076]); {iii) contacting the substrate having the immobilized plurality of first polynucleotide conjugates (providing a
first set of binding constructs immobiized on a support surface, Para. {0016]) with a plurality (where either or both of the first and second
sels of binding constructs comprises at least ten different binding agents, Para, [0008]) of second polynuclegtide conjugates {providing a
second set of binding constructs in solution, Para. [0009]), each of the second polynuclectide conjugates comprising: {a) a secend binder
for specific binding of an analyte (In yet alternative aspects, either tha first or second binding agent is an aptamer, Para. [0014]} in the
plurality of analytes (where either or both of the first and second sats of binding constructs comprises at least ten different binding agents,
Para. [0009]); and (b} & second polynuciectide ("Primer” means an oligonucieotide, Para. (0039]} comprising a socond primer sequence
{one or both of the first and second binding constructs further comprise 8 primer sequence, Para. [0012]), a second identifying sequence
{and a second nucleic acid tag unique to the second binding agent, Para. {0009]} that identifies the second binder (creating binding avent
identifiers from the co-located first and secend nudleic acid tags, Para, [(008]), and a second engaging sequence {where each binding
construct of the second set of binding constructs compyises a second binding agent, Para. [0005]), whereby the at least one anaiyte
specifically bound to the first binder spacifically dbinds {0 a second binder of the plurality of second polynuctectide corjugates (The
presence and binding of both the first {A) and second (S} binding agents is necessary for the detection of the third molecule, Para. [0077],
and whereby tha first and second polynucleotide conjugates specifically bound to the same anlayte are engaged via the first and second
engaging sequences {combining the first and second sets of binding constructs under conditions to aliow the first binding agents and the
second binding agents to form binding pairs thereby co-locating the first nucleic acid tags and the second nucleic acid tags, Para. [DO0S])
and (iv) analyzing tha first and/or second polynucleotide conjugates engaged via the first and second engaging seguences (creating
binding event identifiers from the co-located first and second nucleic acid tags, Para. [0009)), wherein the analysis in step (iv) indicates the
presence, absence, andfor amount of the plurality of analyles in the sample {and determining a sequence of each binding event identifier;
wherein the sequence of sach binding event identifier identifies the binding pair and the binding agents that form the binding pair, Para.

[00093}.

Regarding claim 110, Chee discloses the method of claim 109, wherein the plurality of first polynuclaotide conjugates are immobilized (a
first set of binding constructs comprising binding agents is associated with a support surface, @.9., immabilized on the support surface or
providad in a discrete feature on the support surface, Para. [0049)) or directly synthesized on the substrale at a density that substantialty
reduces or prevents interaction befween adjacent first pelynucieotide conjugates on the substrate {Mambers of first binding construct set
are immobitized on a surface 1121 so that each molecule is weil spaced from another, Para. {0080]).

Regarding claim 112, Ches discloses the method of claim 108, wherein the density of the first polynucleotide conjugate molecules
immobilized (a first set of binding constructs comprising binding agents is asscciated with a support surface, e.9., immuobilized on the
support surface or provided in a discrete feature on the support surface, Para. {0648]) or directly synthesized on the substrate is sufficiently
tow ta: (1) substantially reduce or prevent interaction between adjacent first polynucieotide conjugate molecules on the substrate
{Mambers of first binding construct set are immobilized on a surface 1121 so that each molecule is well spaced from another, Para.
[008Q]); (2} substantially reduce or prevent interaction between an analyte molecule hound by one first pelynuclactide canjugate molecule
and an adjacent first polynuclectide conjugate molecule on the substrate (the binding agent of the first set of binding constructs {A) and the
binding agent of the second set of binding constructs provided in solution (8} bind fo a third agent of analyte {L) and do not Hind directly {o
one another. Figure 8 and 8B, Para. [007E]); (3} substantially reduce or praven! interaction between a second polynucleotide conjugate
malecule nor-specifically bound to the substrate (For example, the first set of binding constructs 1 117 may hybridize to ancher 1105 on
surface 1121, 6.g., the surface of a lowcel: or a micro bead, but may rot hybridize to anchors 1107, Para. [0080]) and an immabifized fiest
polynucisotide conjugate molecule {the binding agent of the first st of binding constructs {A} ard the binding agent of the second sat of
binding constructs provided in solution {S) bind to a third agent or analyte {L} and do not bind directly to one another. Figure 8 and 88,
Para. [0076]); (4) substantially reduce or prevent interaction between a second polynucleotide conjugate motecule bound by an analyte
molecule non-specifically bound to the subsirate (For exampie, the first set of binding constructs 1117 may hybridize to anchor $105 on
surfaca 1121, e.g., the surface of a flowcelt or a micre bead, bui may not hybridize to anchors 1107, Para. [0080], and an immobilized first
polynucieotide conjugate molecule {the binding agent of the first set of binding constructs {A} and the binding agent of the second set of
binding constructs provided in solution {S) bind {o a third agent or analyte (L) and do not bind directly to one another. Figure 8 and 88,
Para. [0076]): and/or {5) substantially reduce or prevent intaraction between 8 sacond polynucleotide conjugate motecule specifically
bound 1o an analyte molecule in a temary complex with a first palynuclectide conjugate moleculs, and an adjacent immabilized first
polynucieotide conjugale molecuie {the binding agent of the first set of binding constructs {A} and the binding agent of the second set of
binding constructs provided in solution (S} bind to a third agent or analyte (L} and do not bind directly to one another. Figure 8 and 88,
Para. [0G786])).
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Regarding claim 114, Chee discloses the method of claim 108, wherein the second polynucieatide conjugate is provided in solution (This
assay vtilizes an anchored first set of binding constructs, a second set of binding conslructs in solution, Para. {0079]), and the
concentration of the second polynuclectide conjugate is sufficiently fow to: (1) substantially reduce or prevent interaction between a second
polynucleotide conjugate malacule non-specifically bound to the substrate and an immobilized first polynuclectide conjugate molacule {the
binding agent of the first set of binding constructs (A) and the binding agent of the second set of binding constructs pravided in solution (S}
bind to a third agent or analyte (L} and do not bind directly to one another. Figure 8 and BB, Para. [0076]); andior (2} substantially reduce
or prevent interaction between a second polynucleotide conjugate molecule bound by an analyte molecule nonspecifically bound to the
substrate, and an immobilized first polynucleotide canjugate molecule (the binding agent of the first set of binding constructs {(A) and the
binding agant of the second set of binding constructs provided in solution (S) bind to a third agent or analyte (L} and do not bind directly to

one another. Figure 8 and 88, Para. [D076]).

Regarding claim 118, Chee discloses the method of claim 108, wherein the concentration of the second polynuclectide conjugate provided
in solution (This assay utilizes an anchored first set of binding constructs, a second set of binding constructs in solution, Para. [0079])
andfor the ratio between the second polynucleotide conjugate and the first polynuclectide conjugate is sufficiently low to: (1) substantially
reduce or prevent interaction betwean a second polynucleotide conjugate molecule non-specifically bound to the substrate and an
immabilized first polynucieotide conjugate molecule (the binding agent of the first set of binding constructs {A) and the binding agent of the
second set of hinding constructs provided in solution (S) bind to a third agent or analyte (L) and do not bind directly to one another. Figure
8 and 8B, Para. [D076)); and/or (2) substantially reduce or prevent interaction between a second polynuclectide conjugate molacula bound
by an analyte molecule non-specifically bound to the substrate, and an immobilized first polynucleotide conjugate molscule (the binding
agent of the first set of binding constructs (A) and the binding agent of the second set of binding constructs provided in solution (8) bind to
a third agent or analyte {L) and do not bind directly to one another. Figure 8 and 88, Para. {007€]}.

Claim 75 lacks an inventive step under PCT Article 33(3) as being abvious over Chee et al {hereafter Chae), in view of Koziov et al
(hereafter Koziov).

Regarding claim 75, Chee discloses the method of claim 74, but fails to explicitly disclose wherein the plurality of the first epitopes are
averlapping epitopes, andfor the plurality of the second epitopes are overtapping epitopes. Kozlov is in the field of creating libraries of
molecular tools for peplide analysis {methods for constructing peptide construct sets and methods of use of these peptide construct sets in
assay systems for peptide analysis, Abstact) and discloses wherein the pluralily of the first epitopes (tha invention provides a set of at least
5,000 distinct peptide constructs, Para. [0013)) are overlapping epitopes (the peptide sequences of the peptide constructs are grouped into
one ar more sets of partially overtapping sequences, Para. [0015]), and/or the plurality of the second epitopas are overlapping spitopes. it
would have been obvious to one of ordinary skill in he art at the time of invention to modify the multi-antigen analysis method of Chee to
includa use of overlapping epitopes as taught by Kozlov. The mativation would have besn 1o create molecular tools in particular for use in

high throughput peptide analysis (Abstract).
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Claims 76-81 fack an inventive step under PCT Asticle 33(3) as being obvious over Prognosys Biosciences, Inc., (hereafter Prognosys;, in
view of Chee et al (hereafter Chae).

Regarding ciaim 76, Prognosys discloses a methed of manufacturing a system for analyzing an antibody or antigen binging fragment
thereof ta method of manufacturing an array of products on a substeate, Para. [G310]), the methad comprising (comprising providing
partitioned reaction volumes on the substrate, Para. [0010]): (i} generating an amay {an array of products, Para. {0019]) by immobilizing or
directty synthesizing (immobilizing the products from the partitioned reaction volumes on capture moieties on the substrate, Para. [0010})
but fails {o explicitly disclose a pluratity of first polypeptide-polynucleatide conjugates on a substrate, each first polypeptide~polynuciaoctide
conjugate comprising: (a) a first polypeptide comprising a first epitope for spegific binding of an antibody or antigen binding fragment
thereof; and (b) a first polynucleotide comprising a first primer sequence, a first identifying sequence that identifies the first polypeptide,
and a first angaging sequence; (i} generating a lbrary comprising a plurality of secand polypeptide-polynucieotide conjugates, each
second polypeptide-palynuclectide conjugate comprising: {2} a second polypeptide comprising & second epitops for specific binding of an
antibody or antigen binding fragment thereof; and (b) a second polynucieotide comprising a second primer sequence, a second identifying
sequenca that identifies the second poiypeptide, and a second engaging sequence, wherein at least one pair of first and second
polypeplide-polynuclectide conjugates is capable of specific binding to the sama antibody molecule or antigen binding fragment thereaf,
wherein specific binding of the at least one pair to the same antibody molecute or antigen binding fragment thereof engages the first and
second engaging sequences of the at least one pair.  Ches is in the field of high throughput molecular assay platforms (a new assay
format for high throughput molecutar binding studies at a single molecuie leval, Abstract) and discioses a plurality of first
polypeptide-polynuclectide conjugates on a substrate {providing a first set of binding constructs immobilized on a support surface, Para.
[0B08]}, each first polypeptide-polynuclectide conjugate comprising: {a) a first polypeptide {In some aspects, at least one of the first and
second binding agents is a peptide, Para. [0013]) comprising a first epitope for spacific binding of an antibody or antigen binding fragment
thereof {In yet other aspects, the first binding agent is a peptide and the second binding agent is an antibody, Para. {0014]}; and (b} a first
polynuclectide {"Primer" means an oligonuclestide, Para. {0038]) comprising a first primer segquence (one or both of the first and second
binding constructs further comprise a primer sequence, Para. {0012]}, a first identifying sequence (and a first nucleic acid tag uniqus to the
first hinding agent, Para. [0009)) that identifies the first polypeptide (creating binding avent identifiers from the co-located first and second
nucleic acid tags, Para. [0009}), and a first engaging sequence {where each binding construct of the first set of binding constructs
comprises a first binding agent, Para. {0008]); (i} generating a fibrary (elther or both of the first and second sets of binding constructs
comprises at least one hundred different binding agenis. ...at least one million different binding agents or more, Para. {0011}) comprising a
pluratity of sacond polypeptide-polynucieotide conjugates (where either or both of the first and second seis of binding construcis comprises
at least ten different binding agents, Para. {00093). each second polypeptide-polynuclentide conjugate comprising {providing a second set
of binding construsts in solution, Para. [G008]): (a) a second patypseptide {in some aspects, a1 least one of the first and second biading
agents is a peptide, Para. [0013]) comprising a second epitope for specific binding of an antibody or antigen binding fragment thereof {In
yet other aspects, the first binding agent is a peptide and the second binding agent is an antibody, Para. [(014}]); and (b} a second
polynucisotide (“Primer” means an ofigonuclectide, Para. {0039}) comprising a second primer sequance {one or both of the first and
second binding constructs further comprise a primer sequence, Para. [0012]), a second identifying sequence (and a second nucieic acid
tag unique to the second binding agent, Para. {0009]} thal identifies the second polypeptide (creating binding event identiiers from the
co-located first and second nucieic acid tags, Para. [0009]}, and a second engaging sequence {where each binding construct of the second
set of binding constructs comprises & second binding agent, Para. [0009}), wherein at least one pair of first and second
polypeptite-polynuciectide conjugates is capable of specific binding to the same antibody molecute or antigen binding fragment thereof
{the method further comprises the step of adding a third binding agent in the combining step, Para. [0035]), wherein specific binding of the
at least ane pair to the same antibody moleculg or antigen binding fragment thereof engages the first and second engaging sequences of
the at ieast one pair {combining the first and second sets of binding constructs under conditions to aliow the first binding agents and tha
second binding agents te form binding pairs thereby co-locating the first nucleic acid tags and the second nucleic acid tags, Para. [0009]).
It wouid have baen obvious te one of ordinary skilt in the art at the time of invention to madify the molecutar analysis manufacturing mathody
of Prognosys to include uss of potypeptide-polynuciectide conjugates as taught by Chee. The motivation would have bean to create a
molecular assay platform which enables creation of binding event identifiers in a highty parallel way {Abstract).

Regarding ciaim 77, Prognosys discioses the method of ciaim 76, but fails to explicitly disclose wherein the plurality of first
polfypeptide-polynuclectide conjugates are immobifized or directly synthesized on the substrate at a density that substantially reduces or
prevents interastion between adjacent first polypeptide-palynuclectide conjugates on the substrate. Chee is in the field of high throughpui
molecutar assay platforms (a new assay format for high thraughput molecuiar binding studies at a single molecule level, Abstract} and
discioses wherein the pluratity of first polypeptide-pulynuciestide conjugates are immobilized (a first set of binding constructs comprising
binding agents is associated with a support surface, e.g.. immebitized on the support surface or provided in a discrete feature on the
support susface, Para. [0049]) or directly synthesized on the substrate at a density that substantiafly reduces or prevents interaction
between adjacent first polypeptide-polynucieatide conjugates on the substrate (Members of first binding construct set are immobilized on &
surface 1121 so that sach molecule is well spaced from another, Para. [0080]). & would have been obvious to one of ordinary skili in the ant
at the time of invention to modify the molecular analysis manufacturing method of Prognosys te include use of spaced
polypeplide-polynuclestide conjugates as taught by Chee.  The motivation would have been to create a molecular assay platform which
enables creation of binding event identifiers in a highly paralisl way {Abstract).
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Regarding claim 78, Prognosys discloses the method of claim 78, further comprising contacting the array with the ibrary (immobilizing the
products from the partitioned reaction volumes from the master substrate on capture moieties disposed on the replica arvay that is in
contact with the partitioned reaction volumes, Para. [0016]), but fails to explicitly disclose wherain at least one pair of first and second
polypeptide-polynucleotide conjugates forms a conjugate complex. Chae is in the fietd of high throughput molecular assay platforms (a
new assay format for high throughput molecutar binding studies at a single molecule level, Abstract) and discloses wherein at least one
pair of first and second polypeptide-polynucleotide conjugates forms a conjugate complex (combining the first and second sets of binding
constructs under conditions to allow the first binding agents and the second binding agents to forra binding pairs thereby co-focating the
first nucleic acid tags and the second nucleit acid tags, Para. [0009]). It would have been obvious fo one of ordinary skill in the art at the
time of invention io modify the molecular array manufacturing method of Prognosys to include uss of interacting polypeptide-polynucleotide
conjugates as taught by Chee. - The mativation wouid have been to create a motecular assay platform which enables creation of binding

avent identifiers in a highly paraliel way (Abstract).

Regarding claim 79, Prognosys discloses the methed of claim 78, but fails to explicitly disclose whersin the conjugate complex is formed
by hybridization betwesn the first and second polynucleotides of the at least one pair of first and second polypeptide-polynucieatide
conjugates. Ches is in the field of high throughput molecular assay platforms {a new assay format for high throughput molecular binding
studies at a single molecule level, Abstract) and discloses wherein the conjugate complex is formed (a second binding construct, biocked
at the 3' end 1328 {black square) so that it cannot be extended, is bound to the first binding construct via target agent 1337, Para. [0088],
Fig. 13) by hybridization between the first and second polynucleotides of the at teast one pair of first and second
polypeptide-polynucleotide conjugates (and primerihybridization regien 1325, the complement te primer/hybridization region 1315, Para.
[008B}, Fig. 13). It would have been obvious to one of ordinary skill in the art at the time of invention to modify the molecular array
manufacturing method of Prognosys to include use of hybridizing polypeptide-polynucieotide conjugates as taught by Chee. The
motivation would have been to create a molecutar assay platform which enabies creation of binding event identifiers in a highly parallel

way (Abstract).

Regasding dlaim 80, Prognosys discioses the method of claim 79, but fails to explicitly disclose wherein the sequences invoived in the
hybridization between the first and second polynucleotides comprise one or more cleavable sites. Cheeisin the field of high throeughput
molecular assay platforms (a new assay format for high throughput molesutar binding siudies at a single molecuie level, Abstract) and
discloses wherein the sequences involved in the hybridization between the first and second polynucleatides comprise one or more
cleavabie sites (An antibody 1301 is attached to a nuclsic acid portion of the first binding construct via a cleavable linker 1335, Para.
[0087], Fig. 13). It would have been obvious to one of ordinaty skill in the art at the time of invention to modify the molecular array
manufacturing method of Prognosys 1o include use of cleavable polypeptide-polynucieotide conjugates as taught by Chee. The motivation
would have been to create 8 molecular assay platform which enables creation of binding svent identifiers in a highly parailel way

{Abstract},

Regarding ciaim 81, Prognosys discioses the method of claim 78, but fails io explititly disclose wherain the second
polypeptide-polynucleotide conjugate of the at teast one pair that forms a conjugate complex is immobilized on the substrate via a
cleavabie linker. Chee is in the field of high throughput molecular assay platforms (a new assay format for high throughput molecular
binding studies at a single molecule level, Abstract) and discloses wherein the second polypeptide-polynucleotide conjugale of the at least
one pair that forms a conjugate complex is immobiizad on the substrate (where the binding construct is ligated using a splint sequence
1333 to a anchor 1305 attached to a solid support. Para. [0087]) via a cleavabie linker (the cleavable linker 1335 attaching the first binding
agent 1301 to the first binding construct is cleaved, and washing removes the second binding consiruct, the first antibody 1301 and target
agent 1337, Para. [0088}, Fig. 13). ! would have been cbvious to one of ordinary skill in the art at the time of invention to modify the
molecular array manufacturing method of Prognosys to include use cf cleavable polypeptide-polynuciestids conjugates as taught by Chee.
The motivation would have been to create a molecular assay platform which enabies creation of binding event identifiers in a highly parallel

way (Abstract).

Claims 1-4, 28-30, BG-67, 72-81, 84-87, 108-110, 112, 114 and 116 meet the criteria set out in PCT Article 33(4), and thus have industrial
applicability because the subject matter claimed can be made or used in indusiry.
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Box No. IV Text of the abstract {Continuation of item 5 of the first sheet)

The present invention provides assay tools for the detecticn of biological or
chemical activity in a sample. The aggay tools of the invention provide direct
detection using a positive signal generated on a surface of the assay tool,
These assay tools provide improved methods for detection and/or idemtification
of multiple agents {e.g., enzymes) in a zsample, analysiz of substrate
specificity of such agents, and binding affinities and specificities of such
agents.

Upon activity a component is relieasged from a firsgst immobilised

construct and then captured by a capture surface. At least two different
immobilised constructs are used.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This Internaticnal Searching Authority found multiple {(groups of)
inventions in this international application, as follows:

1. claims: 1-6

An assay tool for detecting biolegical or chemical activity
in a sample.

2. claims: 7-9, 19

An assay tool for detecting activity in a sample involving
constructs with cleavage agent substrate region, affinity
region and detectable marker.

3. claims: 10-18, 34

An assay tool for detecting cleavage agent activity in a
sample involving constructs with cleavage agent substrate
and detectable marker.

4. claims: 20-33, 41

An assay tool and method for detecting activity of a
cleavage agent in a sample wherein the proximity of first
and second surface allow for the detection of the positive
signal.

5. claim: 35

An assay tool for detecting activity of a cleavage agent in
a sample, wherein association of a first released component
of a combined detectable marker with a second component
thereof on the capture surface creates a positive signal
though interaction of first and second components of the
combined detectable marker

6. claims: 36, 37, 42, 43

An assay tool and methods for detecting competitive binding
of a molecule in a sample.

/. claims: 38, 39

An assay tool for detecting activity of an enzyme.

8. claim: 40
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international Application No. PCT/ USZ@].G/ 044134

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

A method for detecting cleavage agent activity in a sample
involving a surface with releasable component constructs and
capture agents.

9, claims: 44-47

A method for detecting a modulator of enzyme activity
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2010044134

Box No.| Basis of the opinion

1.

2.

3.

With regard to the language, this opinion has been established on the basis of:
Bl the international application in the language in which it was filed

[1 atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search {Rules 12.3(a) and 23.1 (b)).

[J  This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1{a)}

With regard to any nucleotide andior amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means)
O on paper
L in electronic form
b. {time)
O in the international application as filed
O together with the international application in electronic form

L subsequently to this Authority for the purposes of search

4. L1 In addition, in the case that more than one versian or copy of a sequence listing has been filed or furnished,

the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTAUS2010044134
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The guestions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

1 the entire international application
B claims Nos. 7-47
because:
{1 the said international application, or the said claims Nos. relate to the following subject matter which does
not require an international search (specify):
1 the description, claims or drawings (indicate particular elfements befow} or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):
1 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):
no international search report has been established for the whole application or for said claims Nos. 7-47
1 a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit;
O furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.
U furnish a sequence listing in electronic form complying with the standard provided for in Annex G
of the Administrative Instructions, and such listing was not available to the international Searching
Authority in a form and manner acceptable to it.
O pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b).
00 See Supplemental Box for further details
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2010044134

Box No. IV Lack of unity of invention

1. @ Inresponse to the invitation (Form PCTASA/2086) to pay additional fees, the applicant has, within the
applicable time limit:

O paid additional fees
O paid additional fees under protest and, where applicable, the protest fee

O paid additional fees under protest but the applicable protest fee was not paid
not paid additional fees

2. L1 This Authority found that the requirement of unity of invention is not complied with and chase not to invite
the applicant to pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

O complied with

not complied with for the following reasons:

see separate sheet

4. Consequently, this report has been established in respect of the following parts of the international application:

O all parts.

& the parts relating to claims Nos. 1-6

Box No.V Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty {N) Yes: Claims

No: Claims 1-6
Inventive step (iS) Yes: Claims

Nao: Claims 1-6
Industrial applicability (1A) Yes: Claims 1-6

No: Claims

2. Citations and explanations

see separate sheet
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2010044134

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIIl  Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2010/044134

Re ltem |V
Lack of unity of invention

The problem to be solved in the present application (PA) relates to the detection of
biological and/or chemical activity in a sample. The single general concept which can
be identified a priori as linking the various claimed inventions and which forms a
solution to the above mentioned problem relates to "the notion that an assay tool
comprising a set of two or more immobilised constructs comprising a releasable
component and a capture surface, wherein release of the component allows for the
detection of a positive signal”

However, US2006/003394 A (hereinafter referred to as D1, relevant passages as
cited in the search report) and WO2007/060529 A (hereinafter referred to as D2,
relevant passages as cited in the search report) disclose such a notion.

In the light of D1 and D2, each document if taken alone, the above identified single
general concept is not novel and inventive and can thus not be the single general
inventive concept as required by Rule 13.1 PCT. The present application is therefore
considered not to fulfill the requirement of unity as laid down in Rule 13.1 PCT.

Consequently the groups of inventions are split up as follows:
1) An assay tool for detecting biological or chemical activity in a sample (claims 1-6)

2) An assay tool for detecting activity in a sample involving constructs with cleavage
agent substrate region, affinity region and detectable marker {claims 7-9,19)

3) An assay tool for detecting cleavage agent activity in a sample involving constructs
with cleavage agent substrate and detectable marker (claims 10-18,34)

4) An assay tool and method for detecting activity of a cleavage agent in a sample
wherein the proximity of first and second surface allow for the detection of the positive
signal (claims 20-33 and 41)

5) An assay tool for detecting activity of a cleavage agent in a sample, wherein
association of a first released component of a combined detectable marker with a
second component thereof on the capture surface creates a positive signal though
interaction of first and second components of the combined detectable marker (claim
35)

6) An assay tool and methods for detecting competitive binding of a molecule in a
sample (claims 36,37,42 and 43)

7) An assay tool for detecting activity of an enzyme (claims 38 and 39)
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INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2010/044134

8) A method for detecting cleavage agent activity in a sample involving a surface with
releasable component constructs and capture agents (claim 40)

9) A method for detecting a modulator of enzyme activity (claims 44-47)

No other technical features could be identified that form a technical relationship
among each of the separate inventions claimed and which could be considered as
special technical feature within the meaning of Rule 13.2 PCT. As no additional
search fees have been paid upon invitation, the present opinion is limited to group of
inventions 1 (claims 1-6).

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1 US 2006/003394 A1 (SONG XUEDONG [US]) 5 January 2006
(2006-01-05)

D2 WO 2007/060599 A1 (KONINKL PHILIPS ELECTRONICS NV [NL];
VOSSENAAR ERIK R [NL]; PRINS MENN) 31 May 2007 (2007-05-31)

1 The present application does not meet the criteria of Article 33(2) PCT,
because the subject-matter of independent claim 1 is not new.

D1 discloses : An assay tool (Figure 3, claim 24, pars. 4-6,15,18,20,30,60 and
61) for detecting biological or chemical activity in a sample, comprising: a set
of at least twao different immobilized constructs (e.g. Figure 3 items 47 and 49:
immobilised on particle 43), wherein the constructs comprises a releasable
component (item 45, figure 3); and a capture surface (Figure 3, item 31);
wherein the exposure of the immobilized constructs to a biological or chemical
activity may result in release of a releasable component from one or more of
the immobilized constructs, and wherein the interaction of a releasable
component with the capture surface directly or indirectly enables the
generation of a positive signal (claim 24).

2 The present application does not meet the criteria of Article 33(3) PCT,
because the subject-matter of independent claim 1 does not involve an
inventive step.

2.1 As claim 1 is not novel (see point 1) it cannot be inventive either.
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2.2

Also in view of D2 alone claim 1 is not inventive: D2 discloses a similar assay
tool for detecting biological or chemical activity in a sample as described in
detail under point 1 (see D2, figures 5-10) which differs from presently claimed
assay tool in that there is only one type of immobilised construct. The effect
thereof is that the tool does not allow for multiplexing assays.

The problem to be solved by the present invention may therefore be regarded
as how to provide an assay tool so as to allow multiplexing assays.

The solution proposed in claim 1 of the present application cannot be
considered as involving an inventive step (Article 33(3) PCT) for the following
reasons: D2 already suggests that different labels can be used (par. 89) in the
methods, systems and devices disclosed therein. If this solution is applied to
the embodiments involving the label as part of the substrate to be cleaved as
well as part of the product (pars. 60-67; figures 5-10), a tool is provided which
falls within the scope of present claim 1.

Dependent claims 2-6 do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of the
PCT in respect of novelty and/or inventive step, see D1 and/or D2 {relevant
passages as cited in the search report). The incorporation of the features of
claims 2-6 into independent claim 1 is either known or obvious from D1-D2 or
falls within the knowledge and ability of a person skilled in the art.

Re ltem VIi

Certain defects in the international application

4 The phrase " incorporated by reference” on several pages of the description
should be deleted. According to the PCT Guidelines, Il, 4.26, the patent
specification should be self contained i.e. capable of being understood without
reference to any other document.

5 The statement which refers to the extent of protection being expanded to
cover the spirit of the invention on several pages of the description should be
deleted (PCT Guidelines i, 5.30).

Re ltem VI

Certain observations on the international application

6 The application does not meet the requirements of Article 6 PCT, because
claim 1 is not clear.
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6.1 The phrase "constructs comprises” is unclear as it is not clear whether it was
intended that only one of the constructs comprises a releasable component or
whether both comprise a releasable component.

6.2 Claim 2 is unclear as only the releasable component can bind to the capture
surface and not the complete immobilised constructs comprising a releasable
component as the claim presently suggests.
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Box No. 1 Basis of the opinion

Box No. Il  Priority

Box No. IV Lack of unity of invention

Box No. VI Certain documents cited
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Box No. Ill  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No.V  Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 10/59327
Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
E the international application in the language in which it was filed.

I:I a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. I:I This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amine acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
I:I on paper

I:I in electronic form

b. (time)
I:I in the international application as filed
I:I together with the international application in electronic form

I:I subsequently to this Authority for the purposes of search

4. I:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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INTERNATIONAL SEARCHING AUTHORITY PCT/US 10/59327

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1.  Statement

Novelty (N) Claims 2-21,23,30 YES
Claims 1,22,24-29,31-35 NO

Inventive step (IS) Claims NONE YES
Claims 1-35 NO

Industrial applicability (IA) Claims 1-35 YES
Claims NONE NO

2. Citations and explanations:
Claim 1 lacks novelty under PCT Article 33(2) as being anticipated by US 2008/0312103 A1 to NEMOTO et al. (hereinafter "Nemoto®).

As to claim 1, Nemoto teaches an array comprising a substrate having a surface;

two or more individual constructs associated on the surface of the substrate (para [0020]; *An mRNA chip comprising a plurality of the
immobilized mRNA-puromycin conjugates described®), wherein the individual constructs comprise: an oligonucleotide encoding a peptide
of interest (para [0020] mRNA); and the peptide of interest (para [0039]; "synthesizing a protein by adding the mRNA-PM conjugate
immobilized on a solid phase to a translation system"); wherein the oligonucleotide is associated with the substrate surface (para [0008];
"a solid phase binding site for binding an mRNA-puromycin conjugate”; sheet 1 fig 1a, b), and the peptide is associated with the
oligonucleotide (para [0039]; "synthesizing a protein by adding the mRNA-PM conjugate immobilized on a solid phase to a translation
system. Namely, when a conjugate in which puromycin is ligated to mRNA through the linker is contacted with a translation system, an in
vitro virus virion is known to be formed in which the mRNA is ligated with a translated protein through the puromycin®; sheet 1 fig 1a, b).

Claims 22, 24-29, 31-35 lack novelty under PCT Article 33(2) as being anticipated by US 2005/0260653 A1 (LABAER et al.) (hereinatter
"LaBaer"). :

As to claim 22, LaBaer teaches a method for constructing an array (abstract; "Arrays of polypeptides can be generated by translation of
nucleic acid sequences encoding the polypeptides at individual addresses on the array*) comprising:

a) synthesizing a set of nucleic acid sequences of known sequence on a solid substrate (para [0005]; * In one aspect, the invention
features a method that includes: disposing, on a substrate, one or more nucleic acids that include a coding region and an anchoring agent,
maintaining the substrate under conditions which enable the anchoring agent of each disposed nucleic acid to stably attached to the
substrate®; para [0015]; ® In one embodiment, the coding region encodes a polypeptide that includes a first amino acid sequence, e.g., an
amino acid sequence of interest").

b) attaching one or more additional nucleic acid regions to the nucleic acids on the solid substrate to provide extended nucleic acids on the
substrate (para [0445-0446]); "[0445] Capture Probes. The substrate can include an attached nucleic acid capture probe at each address.
In one aspect, capture probes can be used to create a self-assembling array. A unique capture probe at each address selectively
hybridizes to a nucleic acid encoding a test amino acid sequence, thereby organizing each encoding nucleic acid to a unique address. The
capture nucleic acid can be covalently attached or bound, e.g., to a polycationic surface on the substrate. [0446] The capture probe can
itself be synthesized in situ, e.g. by a light-directed method ..., or by being spotted or disposed at the addresses. The capture probe can
hybridize to the nucleic acid encoding the test polypeptide. In a preferred embodiment, the capture probe anneals to the T7 promoter
region of a single stranded nucleic acid encoding the test amino acid sequence. In another embodiment, the capture probe is ligated to the
encoding nucleic acid sequence”)

c) performing in vitro transcription and translation utilizing the extended nucleic acids as a template for production of peptides (para [0458];
" The fusion proteins will be generated with commercially available in vitro transcription/translation kits such as the Promega TNT Coupled
Reticulocyte Lysate Systems or TNT Coupled Wheat Germ Extract Systems®; para [0022]); and

d) attaching the produced peptides on known locations on the solid substrate (para [0015]; * In one embodiment, the coding region
encodes a polypeptide that includes a first amino acid sequence, e.g., an amino acid sequence of interest, and an affinity tag. The affinity
tag binds to a binding agent. The method can also include disposing the binding agent on the substrate. In some cases, it is useful to
prepare a solution that includes the nucleic acid and the binding agent, and to dispose the solution onto the substrate®; sheet 1 fig 1).
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Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

No valid CRF was filed in response to the ISA/225 of 10 December 2010, therefore no sequence information was available for the ISR.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box V-2 (Citations and Explanations)

As to claim 24, LaBaer further teaches that the nucleic acids are chemically synthesized directly on the solid substrate (para [0446]; “The
capture probe can itself be synthesized in situ, e.g., by a light-directed method®).

As 1o claim 25, LaBaer further teaches that the additional nucleic acids in step b) are attached via enzymatic ligation (para [0446]; "in
another embodiment, the capture probe is ligated to the encoding nucleic acid sequence”).

As to claim 26, LaBaer further teaches that the set of nucleic acids comprises at least 1,000 nucleic acid sequences on the substrate (para
[0367]; For example, a single array containing 10,000 arrayed elements, for example, can be sufficient to yield 10,000 results (e.g.,
quantitative results)”).

As to claim 27, LaBaer further teaches that the set of nucleic acids comprises at least 5,000 nucleic acid sequences on the substrate (para
[0367)).

As 1o claim 28, LaBaer further teaches that the set of nucleic acids comprises at least 10,000 nucleic acid sequences on the substrate
(para [0367]).

As to claim 29, LaBaer teaches a method for constructing a peptide array (abstract), comprising:

a) manufacturing a nucleic acid microarray comprising a set of chemicall synthesized oligonucleotides encoding amino acid sequences
(para [0005], [0015]);

b) attaching one or more additional nucleic acid regions o the nucleic acids on the solid substrate to provide extended nucleic acids on the
substrate (para [0446]));

c) performing in vitro transcription and translation utilizing the extended nucleic acids as a template for production of peptides (para [0458],
[0022}) ; and

d) attaching the produced peptides on the solid substrate (para [0015); sheet 1 fig 1).

As to claim 31, LaBaer further teaches that the nucleic acids are chemically synthesized directly on the solid substrate (para [0446]; “The
capture probe can itself be synthesized in situ, e.g., by a light-directed method”).

As to claim 32, LaBaer further teaches that the additional nucleic acids in step b) are attached via enzymatic ligation (para [0446]; "In
another embodiment, the capture probe is ligated to the encoding nucleic acid sequence”).

As to claim 33, LaBaer further teaches that the set of nucleic acids comprises at least 1,000 nucleic acid sequences on the substrate (para
[0367]; For example, a single array containing 10,000 arrayed elements, for example, can be suifficient to yield 10,000 results (e.g.,
quantitative results)®).

As 1o claim 34, LaBaer further teaches that the set of nucleic acids comprises at least 5,000 nucleic acid sequences on the substrate (para
[0367)).

As to claim 35, LaBaer further teaches that the set of nucleic acids comprises at least 10,000 nucleic acid sequences on the substrate
(para [0367]).

Claims 2-10, 12-15, 23,30 lack an inventive step under PCT Article 33(3) as being obvious over US 2005/0260653 A1 (LABAER et al.)
(hereinafter "LaBaer") in view of the publication titled * The developments of semisynthetic DNA.protein conjugates® By NIEMEYER et al.
(hereinafter "Niemeyer").

As to claim 2, LaBaer teaches a substrate having a surface; two or more individual constructs associated on the surface of the substrate,
wherein the individual constructs comprise: an oligonucleotide comprising a region encoding a peptide of interest, a region encoding an
affinity tag and an untranslated region (para [0005}; * In one aspect, the invention features a method that includes: disposing, on a
substrate, one or more nucleic acids that include a coding region and an anchoring agent, maintaining the substrate under conditions
which enable the anchoring agent of each disposed nucleic acid to stably attached to the substrate®; para [0015]; * In one embodiment, the
coding region encodes a polypeptide that includes a first amino acid sequence, e.g., an amino acid sequence of interest, and an affinity
tag. The alffinity tag binds to a binding agent*; para [0056]; "The nucleic acid can further include one or more of: a transcription promoter; a
transcription regulatory sequence; a untranslated leader sequence; a sequence encoding a cleavage site; a recombination site; a 3'
untranslated sequence") the peptide of interest and an affinity tag (para [0022]; * In one embodiment, the step of contacting the substrate
with a translation effector includes disposing or flowing the translation effector onto the surface, for example, using a single dispensing
action or multiple dispensing actions. In one embodiment, the substrate is also contacted with a transcription effector®); and a capture
agent that selectively binds to the affinity tag (para [0046]; * In another aspect, the invention features a method that includes:
contemporaneously providing (e.g., depositing)--------—---------continued in next Supplemental Box---------------------------
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(claim 2 continued): (i) a binding agent that can interact with a tag and (i) a nucleic acid that can be stably attached to a substrate and that
includes a sequence encoding a first amino acid sequence and the tag onto a substrate*; sheet 1 fig 1) wherein the oligonucleotide is
associated with the substrate surface (para [0005]). LaBaer does not teach that the peptide is associated with the oligonucleotide through
binding of the affinity tag to the capture agent. However, Niemeyer teaches aligonucleotide-antibody array where the peptide is associated
with the oligonucleotide through binding of the affinity tag to the capture agent (pg 400 fig 6; antibody microarray where antibody is the
capture agent). An artisan of ordinary skill in the art would have readily appreciated that the capture agent could have been attached to
the oligonucleotide directly, as taught by Niemeyer, or attached directly to the substrate, as taught by LaBaer (sheet 1 fig 1). Consequently|
it would have been obvious to one of ordinary skill in the art to combine an oligonucleotide comprising a region encoding a peptide of
interest, a region encoding an affinity tag and an untranslated region, as taught by LaBaer, with the peptide of interest and an affinity tag,
again as taught by LaBaer, with a capture agent that selectively binds to the affinity tag, again as taught by LaBaer, with the
oligonucleotide is associated with the substrate surface, again as taught by LaBaer, with the peptide is associated with the oligonucleotide
through binding of the affinity tag to the capture agent, as taught by Niemeyer, because it would have enabled construction of a
oligonucleotide-peptide microarray.

As to claim 3, LaBaer further teaches that the untranslated region comprises a transcriptional start site and a ribosomal binding site (para
[0115); * The nucleic acid can further include one or more of: a transcription promoter; a transcription regulatory sequence; a untranslated
leader sequence; a transcriptional terminator; and an internal ribosome entry site®).

As to claim 4, Niemeyer further teaches that the capture agent is associated with the oligonucleotide (pg 400 fig 6).

As to claim 5, LaBaer teaches that the oligonucleotide is associated with the substrate surface via a linker (para [0040]; * In another
aspect, the invention features a method that includes: providing a substrate that includes a plurality of addresses, each addresses
including a nucleic acid that includes a coding region and an anchoring agent that stably attaches the nucleic acid to the substrate®).

As to claim 6, LaBaer further teaches that the capture agent is associated with the linker (para [0129]; * “The binding agent can be
attached to the substrate. For example, the substrate can be derivatized and the binding agent covalent attached thereto®).

As 1o claim 7, LaBaer further teaches that the substrate is a planar support (para [0008); * The substrate can be planar, e.g., have a
horizontal plane in which the addresses are located at different discrete locations. The surface of the substrate can be fiat (e.g., a glass
slide) *).

As to claim 8, LaBaer further teaches that the substrate is a bead (para [0088]; * In yet another embodiment, an insoluble substrate (e.g., a
bead or particle), is disposed at each address of the plurality, and the binding agent is attached to the insoluble substrate®).

As to claim 9, LaBaer further teaches that the oligonucleotide is double-stranded (para [0055]; "The nucleic acid can be a RNA, or a DNA
(e.g., a single-stranded DNA, or a double stranded DNA").

As to claim 10, Niemeyer further teaches that the oligonucleotide further comprises a region used for introduction of the capture agent to
the oligonucleotide (pg 400 fig 6; A microarray of capture oligonucleotides is used as the immobilization matrix. Note that owing to the
specificity of Watson.Crick base pairing, many different compounds can be sites pecifically immobilized simultaneously in a single step®).

As to claim 12, LaBaer teaches a method of constructing an array (abstract), comprising the steps of:

(a) providing a surface comprising two or more constructs, the constructs

comprising a single-stranded oligonucleotide region encoding a peptide of interest

and an affinity tag (para [0005], [0015]; [0055)-> (para [0055); “The nucleic acid can be a RNA, or a DNA (e.g., a single-stranded DNA, or a
double stranded DNA");

(d) subjecting the double-stranded oligonucleotide region to a transcription

and translation event to produce a peptide comprising the peptide of interest and

the affinity tag (para [0458]; [0022]) wherein the protein produced in step (d) is captured by the capture agent of the construct following
translation, thereby forming individual constructs

comprising the peptide associated with a substrate encoding the peptide (sheet 1 fig 1; para [0015]). LaBaer does not teach that the
peptide is associated with the oligonucleotide through binding of the affinity tag to the capture agent. However, Niemeyer teaches
oligonucleotide-antibody array where the peptide is associated with the oligonucleotide through binding of the affinity tag to the capture
agent (pg 400 fig 6; antibody microarray where antibody is the capture agent). An artisan of ordinary skill in the art would have readily
appreciated that the capture agent could have been attached to the oligonucleotide directly, as taught by Niemeyer, or attached directly to
the substrate, as taught by LaBaer (sheet 1 fig 1). In addition, LaBaer does not teach (b) converting the single-stranded oligonucleotide
region into a double stranded oligonucleotide region.-------—--claim continued in next Supplementat Box------------------
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(continuation of claim 12)--—--However, an artisan of ordinary skill in the art would have readily appreciated that sequence specific
regulators of eukaryotic gene expression (e.g. transcription binding, recognition and promoter sites), axiomatically, act through double
stranded DNA targets only. Consequently, it would have been obvious that single-stranded oligonucleotides would have had to have been
converted to a double stranded oligonucleotide before initiating transcription/translation. Furthermore, LaBaer does not teach (c);
introducing an untranslated region comprising a ribosomal start site to the 5' end of the double-stranded oligonucleotide region, wherein
the untranslated region is associated with a capture agent with the ability to form a binding pair

with the affinity tag. However, LaBaer does teach modular construction of the oligonucleotide microarray involving hybridization, possible
extension, and ligation of 2 separate oligonucleotides at each addressable position on the microarray (para [0445-0446]. An artisan of
ordinary skill in the art would have readily appreciated that such universal elements as ribosomal binding sites and/or an untranslated
region for attachment of a capture agent with the ability to form a binding pair with the affinity tag could have been engineered into the
modular second oligonucleotide. Indeed, Niemeyer teaches association of an oligonucleotide attached to a capture agent through
hybridization to the microarray attached oligonucleotide (pg 400 fig 6). Consequently, it would have been obvious to one of ordinary skill in
the art to combine claim limitations (a), (b) and (d), as taught by LaBaer, with claim limitation (c), as taught by LaBaer in view of the
observations of an artisan of ordinary skill in the art conceming introducing modular elements such as a ribosomal binding site into a
microarray by way of a two oligonucleotide ligation at each addressable position of the microarray, with oligonucleotide-antibody array
where the peptide is associated with the oligonucleotide through binding of the affinity tag to the capture agent, as taught by Niemeyer,
because it would have enabled construction of a supramolecular array that would function as a protein biochip.

As to claim 13, LaBaer teaches a method of constructing an array (abstract), comprising the steps of:

(a) providing a substrate comprising a surface with two or more constructs associated on the surface , the constructs comprising a single-
stranded oligonucleotide encoding a peptide of interest and an affinity tag (para [0005], [0015], [0055]);

(e) subjecting the double-stranded oligonucleotide to a transcription and translation event to produce a peptide from the double-stranded
oligonucleotide; wherein the protein produced in step (e) is captured by the capture agent

of the construct; and wherein the resulting array comprises discrete units comprising a nucleic acid associated with substrate and the
peptide encoded by the nucleotide also associated with the substrate through a capture agent (sheet 1 fig 1; para [0015]). LaBaer does not
specifically teach the peptide encoded by the nucleic acid is associated by the nucleic acid. However, Niemeyer teaches oligonucleotide-
antibody array where the peptide is associated with the oligonucleotide through binding of the affinity tag to the capture agent (pg 400 fig 6;
antibody microarray where antibody is the capture agent). An artisan of ordinary skill in the art would have readily appreciated that the
capture agent could have been attached to the oligonucleotide directly, as taught by Niemeyer, or attached directly to the substrate, as
taught by LaBaer (sheet 1 fig 1). In addition, LaBaer does not teach (d) converting the single-stranded oligonucleotide region into a double
stranded oligonucleotide region. However, an artisan of ordinary skill in the art would have readily appreciated that sequence specific
regulators of eukaryotic gene expression (e.g. transcription binding, recognition and promoter sites), axiomatically, act through double
stranded DNA targets only. Consequently, it would have been obvious that single-stranded oligonucleotides would have had to have been
converted to a double stranded oligonucleotide before initiating transcriptiorvtranslation (i.e. claim limitation (e)). Furthermore, LaBaer does
not teach (b} ligating a second, universal oligonucleotide to the oligonucleotides of the constructs, wherein the universal oligonucleotide
comprises an untranslated region comprising a ribosomal binding site. However, LaBaer does teach modular construction of the
oligonucleotide microarray involving hybridization, possible extension, and ligation of 2 separate oligonucleotides at each addressable
position on the microarray (para [0445-0446). An artisan of ordinary skill in the art would have readily appreciated that such universal
elements as ribosomal binding sites and/or an untranslated region for attachment of a capture agent with the ability to form a binding pair
with the affinity tag could have been engineered into the modular second oligonucleotide. Indeed, Niemeyer teaches association of an
oligonucleotide attached to a capture agent through hybridization to the microarray attached oligonucleotide (pg 400 fig 6), thus fulfilling
claim limitation (c). Consequently, it would have been obvious to one of ordinary skill in the art to combine claim limitations (a), (d) and (e),
as taught by LaBaer, with claim limitation (b}, as taught by LaBaer, in view of the observations of an artisan of ordinary skill in the art
concerning introducing modular elements such as a ribosomal binding site into a two oligonucleotide ligation of a microarray, with claim
limitation (c), as taught by Niemeyer, because it would have enabled construction of a supramolecular array that would function as a
protein biochip.

As to claim 14, LaBaer teaches method of constructing an array (abstract), comprising the steps of:

(a) providing a surface comprising two or more constructs, the constructs

comprising a single-stranded oligonucleotide region (para [0055]) having a sequence that is the

sequence encoding a peptide of interest and an affinity tag (para [0005], [0015]); LaBaer does not teach the single stranded nucleotide is
a reverse complement sequence encoding the peptide of interest. However, an artisan of ordinary skill in the art would have readily
appreciated that a reverse complement sequence could have readily hybridized with a mRNA molecule and could have utilized it to
hybridize with mRNA introduced to the microRNA. Furthermore, LaBaer does not teach (b) converting the single-stranded oligonucleotide
region into a double stranded oligonucleotide region. However, an artisan of ordinary skill in the art would have readily appreciated that
sequence specific regulators of eukaryotic gene expression (e.g. transcription binding, recognition and promoter sites), axiomatically, act
through double stranded DNA targets only. Consequently, it would have been obvious that single-stranded oligonucleotides would have
had to have been converted to a double stranded oligonucleotide before initiating transcription/translation (i.e. claim limitation (d)). LaBaer|
further teaches (d) subjecting the double-stranded oligonucleotide region to a transcription and translation event to produce a peptide
comprising the peptide of interest and the affinity tag wherein the protein produced in step (d) is captured by the capture agent

of the construct following translation, thereby forming individual constructs comprising the peptide associated with the substrate and an
oligonucleotide encoding the peptide associated with the substrate. LaBaer does not specifically teach the peptide encoded by the nucleic
acid is associated with the nucleic acid. --------- --—-—claim continued in next Supplemental Box---------—-------
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(continuation of claim 14)----------However, Niemeyer teaches oligonucleotide-antibody array where the peptide is associated with the
oligonucleotide through binding of the affinity tag to the capture agent (pg 400 fig 6; antibody microarray where antibody is the capture
agent). An artisan of ordinary skill in the art would have readily appreciated that the capture agent could have been attached to the
oligonucleotide directly, as taught by Niemeyer, or attached directly to the substrate, as taught by LaBaer (sheet 1 fig 1).

LaBaer does not teach (c); introducing an untranslated region comprising a ribosomal start site to the 5' end of the double-stranded
oligonucleotide region, wherein the untranslated region is associated with a capture agent with the ability to form a binding pair with the
affinity tag. However, LaBaer does teach modular construction of the oligonucleotide microarray involving hybridization, possible
extension, and ligation of 2 separate oligonucleotides at each addressable position on the microarray (para [0445-0446]. An artisan of
ordinary skill in the art would have readily appreciated that such universal elements as ibosomal binding sites and/or an untranslated
region for attachment of a capture agent with the ability to form a binding pair with the affinity tag could have been engineered into the
modular second oligonucleotide. Indeed, Niemeyer teaches association of an oligonucleotide attached to a capture agent through
hybridization to the microarray attached oligonucleotide (pg 400 fig 6). Consequently, it would have been obvious to one of ordinary skilt in
the art to combine claim limitations (a), (b) and (d), as taught by LaBaer, in view of the observations of an artisan of ordinary skill, with
claim limitation (c), as taught by LaBaer, in view of the observations of an artisan of ordinary skill in the art concemning introducing modular
elements such as a ribosomal binding site into a microarray by way of a two oligonucleotide ligation step of the microarray, with
attachment of a peptide of interest to an oligonucleotide encoding the peptide via a capture agent, as taught by Niemeyer, because it
would have enabled construction of a supramolecular array that would function as a protein biochip.

As to claim 15, LaBaer teaches a method of constructing an array (abstract), comprising the steps of: (a) providing a surface comprising
two or more constructs, the constructs

comprising a single-stranded oligonucleotide region (para [0055]) having a sequence that is the

sequence encoding a peptide of interest and an affinity tag (para [0005], {0015]); LaBaer does not teach the single stranded nucleotide is
a reverse complement sequence encoding the peptide of interest. However, an artisan of ordinary skill in the art would have readily
appreciated that a reverse complement sequence could have readily hybridized with a mMRNA molecule and could have utilized it to
hybridize with mRNA introduced to the microRNA. LaBaer further does not teach (d) converting the single-stranded oligonucleotide regions
of the constructs into double-stranded oligonucleotide regions. However, an artisan of ordinary skill in the art would have readily
appreciated that sequence specific regulators of eukaryotic gene expression (e.g. transcription binding, recognition and promoter sites),
axiomatically, act through double stranded DNA targets only. Consequently, it would have been obvious that single-stranded
oligonucleotides would have had to have been converted to a double stranded oligonucleotide before initiating transcription/translation (i.e.
claim limitation (e)). LaBaer further teaches (e) subjecting the double-stranded oligonucleotide region to a transcription and translation
event to produce a peptide comprising the peptide of interest and the affinity tag wherein the protein produced in step (e) is captured by
the capture agent of the construct following translation, thereby forming individual constructs comprising the peptide associated with the
substrate and an oligonucleotide encoding the peptide associated with the substrate. LaBaer does not specifically teach the peptide
encoded by the nucleic acid is associated by the nucleic acid. However, Niemeyer teaches oligonucleotide-antibody array where the
peptide is associated with the oligonucleotide through binding of the affinity tag to the capture agent (pg 400 fig 6; antibody microarray
where antibody is the capture agent). An artisan of ordinary skill in the art would have readily appreciated that the capture agent could
have been attached to the oligonucleotide directly, as taught by Niemeyer, or attached directly to the substrate, as taught by LaBaer (sheet
1 fig 1). Furthermore, LaBaer does not teach (b} ligating a second, universal oligonucleotide to the oligonucleotides of the constructs,
wherein the universal oligonucleotide comprises an untranslated region comprising a ribosomal binding site. However, LaBaer does teach
modular construction of the oligonucleotide microarray involving hybridization, possible extension, and ligation of 2 separate
oligonucleotides at each addressable position on the microarray (para [0445-0446). An artisan of ordinary skill in the art would have
readily appreciated that such universal elements as ribosomal binding sites and/or an untranslated region for attachment of a capture
agent with the ability to form a binding pair with the affinity tag could have been engineered into the modular second oligonucleotide.
Indeed, Niemeyer teaches association of an oligonucleotide attached to a capture agent through hybridization to the microarray attached
oligonucleotide (pg 400 fig 6), thus fulfilling claim limitation (c). Consequently, it would have been obvious to one of ordinary skill in the art
to combine claim limitations (a), (d) and (e), as taught by LaBaer, with claim limitation (b), as taught by LaBaer, in view of the observations
of an artisan of ordinary skill in the art concerning introducing modular elements such as a ribosomal binding site into a two oligonucleotide
ligation of a microarray, with claim limitation (c), as taught by Niemeyer, because it would have enabled construction of a supramolecular
array that would function as a protein biochip.

As to claim 23 and 30, LaBaer teaches that the produced peptides are bound to the substrate (para [0015], sheet 1 fig 1). LaBaer does not
teach that the produced peptides are attached to their respective nucleic acid substrates. However, Niemeyer teaches that the produced
peptides are attached to their respective nucleic acid substrates (pg 400 fig 6; antibody microarray where antibody is the ¢apture agent).
An artisan of ordinary skill in the art would have readily appreciated that the capture agent could have been attached to the oligonucleotide
directly, as taught by Niemeyer, or attached directly to the substrate, as taught by LaBaer (sheet 1 fig 1). Consequently it would have been
obvious to one of ordinary skill in the art to combine peptides produced by in vitro transcription/translation of an array, as taught by LaBaer,
with the produced peptides are attached to their respective nucleic acid substrates, as taught by Niemeyer, because it would have enabled
construction of a protein array where the produced peptides are at discrete spatially addressable locations on the array.
--se-ee-m--———--continued in next Supplemental Box---------==-x--vv-~
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Claim 11 lacks an inventive step under PCT Article 33(3) as being obvious over LaBaer, in view of Niemeyer, in further view of the
publication titted " High sensitivity multianalyte immunoassay using covalent DNA-labeled antibodies and polymerase chain reaction® by
HENDERSON et al. (hereinafter "Henderson®).

As to claim 11, Niemeyer teaches association of capture agent with substrate attached oligonucleotide by DNA annealing (pg 400 fig 6).
Neither Niemeyer nor LaBaer teaches that the region is associated to the oligonucleotide via a linker molecule. However, Henderson
teaches a region is associated to the oligonucleotide via a linker molecule (pg 523 fig 2; "Design of DNA-antibody reporter conjugates--
chemical crosslinker). An artisan of ordinary skill in the art would have readily appreciated that a linker region was well known in the art for
covalently linking DNA directly 1o a protein molecule such as an antibody (i.e. capture agent). Consequently, it would have been obvious to
one of ordinary skill in the art to combine association of capture agent with substrate attached oligonucleotide, as taught by Niemeyer, with
region of association is a linker, as taught by Henderson, because it would have enabled attaching the capture agent directly to the
oligonucleotide.

Claims 16-21 lack an inventive step under PCT Article 33(3) as being obvious over LaBaer, in view of Niemeyer, in further view of the
publication titled * Next-generation high-density self-assembling functional protein arrays” by RAMACHANDRAN et al. (hereinafter
"Ramachandran®).

As to claim 16, LaBaer teaches a method of identifying an agent that binds to a peptide of interest, comprising: providing an array
(abstract) comprising:

a substrate having a surface (para [0005]);

two or more individual constructs associated on the surface of the substrate, wherein the individual constructs comprise:

(i) an oligonucleotide encoding a peptide of interest (para [0005], [0015]) and

(i) the peptide of interest (para [0022]; wherein the oligonucleotide is associated with the substrate surface (para [0005]). LaBaer does not
teach that the peptide is associated with the oligonucleotide. However, Niemeyer teaches oligonucleotide-antibody array where the peptide
is associated with the oligonucleotide through binding of the affinity tag to the capture agent (pg 400 fig 6; antibody microarray where
antibody is the capture agent). An artisan of ordinary skill in the art would have readily appreciated that the capture agent could have been
attached to the oligonucleotide directly, as taught by Niemeyer, or attached directly to the substrate, as taught by LaBaer (sheet 1 fig 1).
Furthermore, LaBaer does not specifically teach exposing the array 1o an agent; and detecting the presence or absence of binding of the
agent to the peptide of interest. However, Ramachandran teaches exposing the array to an agent; and detecting the presence or absence
of binding of the agent to the peptide of interest (pg 537 left col para 1; * To contirm protein function on high-density arrays, we printed an
array expressing 647 unique genes in duplicate, including 449 genes that we had not previously tested (Fig. 3a and Supplementary Table
3 online). We tested for binary interactions between several well characterized interacting pairs including Jun-Fos and p53-MDM2 (Fig.
3b). We co-expressed the query protein along with the arrayed proteins by adding the appropriate cDNA clone (without a GST tag) to the
cell-free expression lysate. After protein expression and washing, we treated the arrays with protein-specific antibodies to detect the query
protein, revealing the positions where it bound. Using Jun, Fos and MDM2 as queries, we detected selective binding to their appropriate
interacting partners"; pg 538 fig 3B). An artisan of ordinary skill in the art would have readily appreciated that binding of a protein through
protein-protein interaction was well known in the art at the time of the invention. Consequently, it would have been obvious to one of
ordinary skill in the art to combine an oligonucieotide bound to a substrate encoding a protein of interest, as taught by LaBaer, with a
peptide of interest associated with an array, also taught by LaBaer, with peptide is associated with the oligonucleotide, as taught by
Niemeyer, with detecting the presence or absence of binding of an agent to the peptide of interest, as taught by Ramachandran, because it
would have enabled a functional protein biochip that identifies an agent that binds 1o a peptide of interest.

As to claim 17, Ramachandran further teaches the agent is provided in a sample, and wherein presence of binding to the peptide of
interest indicates the presence of the agent in a sample (pg 537 left col para 1; pg 538 fig 3B).

As to claim 18, Ramachandran further teaches that the agent is provided in a sample, and wherein absence of binding to the peptide of
interest indicates an absence of the agent in a sample (pg 537 left col para 1; pg 538 fig 3B).
-=--m-------—-cONtinued in next Supplemental Box---------------
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As to claim 19, LaBaer teaches a method of identifying an agent that binds to a peptide of interest, comprising:

providing an array (abstract) comprising:

a substrate having a surface (para [0005]); two or more individual constructs associated on the surface of the substrate, wherein the
individual constructs comprise:

(i) an oligonucleotide comprising a region encoding a peptide of interest, a region encoding an affinity tag, and an untranslated region
(para [0005], [0015]), [0056]))

(ii) a peptide comprising the peptide of interest and an affinity tag (para [0022]); and

(iii) a capture agent that selectively binds to the affinity tag (para [0046]); wherein the oligonucleotide is associated with the substrate
surface (para [0005]). LaBaer does not teach that the peptide is associated with the oligonucleotide through binding of the affinity tag to
the capture agent. However, Niemeyer teaches oligonucleotide-antibody array where the peptide is associated with the oligonucleotide
through binding of the affinity tag to the capture agent (pg 400 fig 6; antibody microarray where antibody is the capture agent). An artisan
of ordinary skill in the art would have readily appreciated that the capture agent could have been attached to the oligonucleotide directly,
as taught by Niemeyer, or attached directly to the substrate, as taught by LaBaer (sheet 1 fig 1). Furthermore, LaBaer does not teach
exposing the array to an agent; and detecting the presence or absence of binding of the agent to the peptide of interest. However,
Ramachandran teaches exposing the array to an agent (pg 537 left col para 1); and detecting the presence or absence of binding of the
agent to the peptide of interest (pg 537 left col para 1, pg 538 fig 3B). An artisan of ordinary skill in the art would have readily appreciated
that binding of a protein through protein-protein interaction was well known in the art at the time of the invention. Consequently, it would
have been obvious to one of ordinary skill in the art to combine an oligonucleotide bound to a substrate encoding a protein of interest, as
taught by LaBaer, with a peptide of interest associated with an array, also taught by LaBaer, with capture agent that selectively binds to
affinity tag, also as taught by LaBaer, with peptide is associated with the oligonucleotide, as taught by Niemeyer, with detecting the
presence or absence of binding of an agent to the peptide of interest, as taught by Ramachandran, because it would have enabled a
functional protein biochip that identifies an agent that binds to a peptide of interest.

As to claim 20, Ramachandran further teaches that the agent is provided ina sample (pg 537 left col para 1), and wherein the presence of
binding to the peptide of interest indicates the presence of the agent in a sample (pg 538 fig 3B).

As to claim 21, Ramachandran the agent is provided in a sample (pg 537 left col para 1), and wherein absence of binding to the peptide of
interest indicates an absence of the agent in a sample (pg 538 fig 3B).

Claims 1-35 have industrial applicability as defined in PCT Article 33(4) because the subject matter can be made or used by industry.
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Y US 2006/0134669 At {Casasanta) 22 June 2008 (22.06.2006). Para [0008], [0012]0014] 1-37
Y US 2003/0224419 At (Corcoran et al.) 4 December 2003 (04.12.2003). Fig 5; Para [0002], 1-37
fon21), [0022], {0082), [0083], [CQ96].
Y US 7,378,242 B2 (Hurt) 27 May 2008 (27.05.2008). Col 3, In 64-col 4, In 1§; col 6, In 55-60. 13-15, 30-37
AP US 2010/0184614 A1 (Ye et al.) 22 July 2010 (22.07.2010), entire document. 1-37
A US 2009/0291854 A1 (Wiesinger-Mayr et al.) 26 November 2009 (26.11.2009). Para {0035]. 1-37

D Further documents are Hsted in the continuation of Box C.

L

* Special categories of cited documents:

“A”  document defining 1ke general staie of the ant which is not considered
to be of particular relevance

“E" earlier application or patent but published on or after the international
filing date k

“L"  document which may throw doubts on prionity claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” documemt referring to an oral disclosure, use, exhibition or other
means

“P"  document published prior to the international filing date bul fater than

the priority date claimed

“T*  later document published afier the international filing date or priority
datz and neot in conflict with the application but cited to understand
the principle or theory underiying the invention

“X™ document of particular refevance; the claimed invention vannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y™ document of particular relevance; the claimed invention cannat be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to & person skilled in the art

“&"  document member of the same patent family

Date of the actual completion of the international search

13 May 2011 (13.05.2011)

Date of mailing of the international search report

2 3 MAY 2011

Name and mailing address of the JSA/US

Mail Stop PCT, Aftn: 15A/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Hetpdesk: 571-272-4360
PCT OSP: 571-272-7774

Form PCTASA/210 (second sheet) (July 2609}

Curio EX1057-p. 266
Curio v Prognosys




PCT/US2011/031163 23.05.2011

PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: SARAH BRASHEARS

MOUNTAIN VIEW, CA 94043

CONVERGENT LAW GROUP LLP
475 N. WHISMAN ROAD, SUITE 400

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of matling

(dayimoniiivear). 9 3 MAY 2011

Applicant’s or agent's file reference

PGNSOOBPCT

FOR FURTHER ACTION

See paragraph 2 below

International application No.

PCT/US 11/31163

International fiting date (day/monthivear)
05 April 2011 (05.04.2011)

Priority date fday/month/year)
05 April 2010 (05.04.2010)

IPC(8) - €12Q 1/68 (2011.01)
USPC - 435/6, 287.2,7.1,91.2

International Patent Classification (IPC) or both national clagsification and IPC

Applicant PROGNOSYS BIOSCIENCES, INC.

Box No. 1
D Box No. If

Priority

Box No. V

D00 KO0

2. FURTHER ACTION

t. This cpinion contains indications relating to the following items:

Basis of the opinion

Box No. IV Lack of unity of invention

Box No. VI Certain documents cited
Box No. VII  Certain defects in the international apptication

Box No. VIIF Certain observations on the international application

3. For further details, see notes to Form PCT/ISA/220.

Box No. il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis. 1{(2)() with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Burean under Rule 66.15is(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCTASA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220,

Name and mailing address of the ISA/US

Mail Stop PCT, Atin: ISAUS
Commissioner for Patents
P.C. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201%

Date of completion of this opinion

16 May 2011 {16.05.2011)

Authorized officer;
Lee W, Young

PCT Helpdesk: 571-272-3300
PCT OSP: 671-272-7774

Form PCT/ISA/237 (cover sheet) (July 2009)

Curio EX1057-p. 267
Curio v Prognosys




PCT/US2011/031163 23.05.2011

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 11/31163
Box No, 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
E the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search {Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the reetification of an ebvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucieotide and/or aminro acid seguence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

I:l in glectronic form

b. (time)
D in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or fumnished, the required
statements that the information in the subseguent or additiona) copies is identical {o that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to nevelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N} Claims 1-37 YES
Claims None NO
Inventive step (IS) Claims None YES
Claims 1-37 NO
Industrial applicability (1A} Claims 1-37 YES
Claims None NO

2. Citations and explanations:
Claims 1-12 and 16-29 lack an inventive step under PCT Article 33(3) as being obvious over US 2006/0134669 A1 {Casasanta), in view of
US 2003/0224413 Al to Corcoran et al. thereinafter *Corcoran®).

As to claim 1, Casasania teaches a method for identifying binding agenis that form a binding pair, comprising:

a) providing a first set of binding constructs immobilized on a support surface, wherein each binding construct of the first set of binding
constructs comprisas a first binding agent and a first nucleic acid tag unique 1o the first binding agent (para [0G14].. tirst component of the
binding pair is immobilized on a spot of the microasray and the second compenent is bound to a protein...binding pairs can
inciude...complementary strands of DNA or RNA); .

b} providing a second set of binding constructs in solution, wherain each binding construct of the second set of binding constructs
comprises a second binding agent and a second nucleic acid tag unigue to the second binding agent, and wherain either or both of the
first and second sets of binding constructs comprises at least ten different binding agents (para [0014]...second component of the binding
pair is introduced to the microarray by...solution flooding);

¢} combining the first and second sets of binding constructs under conditions to allow the first binding agents and the second binding
agents {o form birding pairs, thereby co-locating the first nucleic acid tags and the second nucleic acid tags (para [0014}...complementary
strands of DNA or RNA are bound together, therefore are co-located);

g} creating binding event identifiers from the co-located first and second nucleic acid tags {para [0012]...spectral shifts can be measured
for respective molecular binding events).

Casasanta does not specify what Corcoran does in an altemative ligation-based sequencing scheme (para [0022]), namely:
e} determining a sequence of each tinding event identifier, whersin the sequenca of each binding event identifier identifies the binding pair
and the binding agents that form the binding pair {para (0002}...massively parallel signature sequencing).

Neither Casasanta nor Corcoran specify at least ten different binding agenis. Casasania does teach testing a variety of binding pair types
{pava [0014]...antigen/antibody, peptide/peptide, complementary DNA/RNA), discriminating between different spots {para [0018]) and
testing up to 1000 spols (para [0013]). It would have been obvious 10 one skifled in the art to use at ieast ten dilferent binding agents, for
greater economy of testing scale. Furthar, it would have been obvious 1o one skiled in the art to combine the binding pair sequence of
Corcoran with the methed of Casasanta to enable mare specific detection of binding events between & variety of biological molecuies.

Ag to claim 2, Corcoran further ieaches wherein the sequence of the binding event identifier is determined by digital readout 36, 38 (Fig
3...display controller, display device).

As 1o claim 3, Corcoran further teaches whersin the sequenca of the binding event identitier is determined by high throughput digital
sequencing (para [0022).. massively parallel signature sequencing...identify simultaneously signatures of very large numbers of DNAs
attached to microbeads disposed in closely packed arrays).

As to claims 4-7, Casasanta and Corcoran make obvious the method of claim 1. Neither spacifies wherein either or both of the first and
second sets of binding constructs comprises at least twenty-five, one hundred, one thousand or at least five thousand different binding
agents, respectively. Casasanta leaches a 36x28 microarray having 1008 spots {para [0013}) and that the binding pairs may comprise
complementary strands of DNA or RNA (para [0014)). Corcoran teachss each binding pair has a unique signature {para
[0002}..massively paraliei signaiure sequencing; [0021]...elemeni-to-element diffarences within microarrays; [0022].. ligation-based
sequencing scheme). It would have been obvious to one skilled in the art to use the Corcoran digital sequencing method of an array of
any number of spots, to uniquely identify the sequences that are bound.

As lo claims 8, Corcoran further teaches wherein the seguences of the binding event identifiers are datermined in paralie] (para
{0002)...massively parallel signature seguancing)

As to claims 8-10, Casasanta and Corcoran make obvious the method of claim 8. Casasanta {eaches microarrays having 1008 spots
(para [0013]). Corcoran teaches identifying in parallal {para [0002]} sequences of binding pairs on a microarray (para {0002}
[0083]...microbead array displtay}. Neither specifies the sequence of 100,000 binding events determined in paraliel. Howaver, it would
have been cbvious to one skilled in the art that the technigue of Corcoran could be applied to microarrays of any dimension.

***Please continue to the supplemental page***
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As to claim 11, Casasanta and Corcoran make obvious the method of claim 1. Corcoran further teaches wherein the binding event
identifior is created by coupling the first and second nucleic acid lags (Fig 5...note the sticky ends and the two ligation steps).

As to claim 12, Casasanta and Corcoran maka obvious the method of claim 10. Corcoran further teaches wherein the coupling of the first
and second tags is accomplished by ligation (Fig 5...note the sticky ends and the two ligation steps).

As 1o claim 16, Casasanta and Corcoran make obvious the method of claim 1. Casasanta further teaches wherein at least one of the first
and second binding agents is a peplide (para [0006]... peptide-peplide pair).

As 1o claim 17, Casasanta and Corcoran make obvious the method of claim 16. Casasanta further teaches wherein the first and second
binding agenls ara peptides (para [000B)...peptide-peptide pair).

As 1o claim 18, Casasanta and Corcoran make obvious the methed of claim 16. Casasanta further teaches wherein the second binding
agent is an antibody (para [0006]...hapten-antibody pair, antigen-antibody pair}.

As to claim 19, Casasanta and Corcoran make obvious the msthod of claim 16, wherein the second binding agent is a small molecute
{para [0006]...peptides can be small molecules; avidin and biotin are small molecules).

As to claim 20, Casasanta and Corcoran make cbvious the method of claim 1. Casasanta further teaches wherein the first or second
binding agent is an aptamer (para {0014]...biotin, antigen, antibody, oligonuctectidas are all aptamers).

As to claim 21, Casasanta and Corcoran make obvious the method of claim 20. Casasanta further teaches wherein the first binding agent
is a peptide and the second binding agent is an aptamer {para [0014]...first component immaobilized on a spot in the microarray...second
component introducsd by solution flooding...combinations can includs antigen/antibody, peplide/peptide, or complementary strands of
DNA or RNA. . all of these potential components of the binding pair can function as aptamers).

As to claim 22, Casasanta and Corcoran make obvious the mathod of claim 1. Casasanta further teaches wherein the supportis a
microarray 8 (para [0012)).

As to claim 23, Casasanta and Corcoran make obvious the method of ¢laim 1. Corcoran further teaches wherein the suppor is a bead
(Fig 5...see 'image microbeads”).

As to claim 24, Casasanta and Corcoran make obvious the method of claim 1. Casasanta further teaches the step of adding a third
binding agent in the combining step (para [0014]...third chemical component can bind the complex of the first component and the second
component).

As to claim 25, Casasanta and Corcoran make obvious the method of claim 1. Corcoran further teaches the step of identifying binding
agents that bind promiscuously (para [0096]...optical measurements were adjusted for system background noise, which can result from
nonspecific binding of probes...or incomplete ligation).

As to claim 26, Casasanta and Corcoran make abvious the method of claim 25. Corcoran further teaches wharein data from promiscuous
binding agents is subtracted from binder identifier results of the determining step (para [0096]...optical measurements were adjusted for
systern background noise, which can result from nonspecific binding of probes...or incomplete ligation).

As o claim 27, Casasanta and Corcoran make obvious the method of claim 25. Corcoran further teaches wherein a quantitative metric
can be derived for the extent of promiscuily of promiscuous binding agents (para [0096]...computing the background noise for each signal
set...and subtracting that computed value from each of the four fluorescencea values...).

As lo claim 28. Casasanta and Corcoran make obvious the method of claim 1. Corcoran further teaches wherein false positives are
identified within the binding event identifiers and data from the falss positives subtracied from binder identifier results of the determining
step {para [0096]...computing the background noise for each signal set...and subtracting that computed value from sach of the four
fluorescence values...).

As to claim 29, Casasanta and Corcoran make obvious the method of claim 1. Corcoran further teaches the stap ol determining the
number of each binding event identifier sequenced (para [0021]...counting of tags or signatures of DNA fragments).

Claims 13-15 and 30-37 lack an inventive step under PCT Article 33(3) as being obvious over Casasania, in view of Corcoran and {urther
in view of US 7,378,242 B2 (Murt).

As to claim 13, Casasanta and Corcoran make obvious the method of claim 10. Neither specilies wherein the coupling of the first and
second tags is accomplishad by primer extension. Hurt leaches coupling strands of DNA by primer sxlension (col 3, In 64-col 4, In 16). It
would have bean obvious to one skilled in the ant to coupls the first and second tags by primer extension, as taught by Hurt, with the
method of Casasanta and Corcoran, to more precisely control the nuclectide sequence.

ey
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As to claim 14, Casasanta and Corcoran make obvious the method of claim 1. Neither teaches wherain ong or both of the first and second
binding construcis comprise a primer sequence. Hurt teaches binding two pieces of DNA by primer extension (col 3, In 64-col 4, In 16). It
would have been obvious lo one skillad in the art to couple the lirst and second tags by primer extension, as taught by Hurt, with the
mathod of Casasanta and Carcoran, to mora precisely control the nuclsotide sequence.

As to claim 15, Casasanta, Corcoran and Hurt maka obvious the method of claim 13. Hurt further teaches the step of amplifying the
binding event identifier after the creating step and before the determining step (col 6, In 55-80...multiple temperalure cycles can be used to
amplify the extension product...different tamperatures can be used for the three steps: association of the primer to the templale,
axtansion, and separation of the LPE product from the template).

As to claim 30, Casasania teaches a methed for identifying binding agents that farm a binding pair, comprising:

a) providing a first set of binding constructs immobilized on a support surface, wherein sach binding canstruct of the first set of binding
constructs compnises a first binding agent, and a first nucleic acid tag unigue to the first binding agent (para [0014].. first component of the
binding pair is immobilized on a spot of the microamay and the second component is bound to a protein...binding pairs can
include...complementary strands of DNA or RNA}),

b} providing a second sat of binding constructs in solution, wherein each binding construct of the second set of binding constructs
comprises a second binding agent, and a second nucleic acid tag unigque to the second binding agent, and wherein either or hoth of the
first and second sets of binding constructs comprises at least ten different binding agents (para [0014]...second component of the binding
pair is introduced to the microarray by...solution flooding};

¢) combining the first and second sets of binding constructs under conditions to aliow the first binding agents and the second binding
agents to form binding pairs, thereby co-logaling the first nucleic acid tags and the second nucleic acid tags {para [0014]...complamentary
strands of ONA or RNA are bound together, therefore are co-located);

d) creating binding event identifiers from the co-located first and second nucleic acid tags {para [0012]...spectral shilts can be measured
for respective molecular binding svents). '

Casasanta does not specily:

wherein the tirst set of binding constructs also comprises a first primer region,

wherein the second set of binding constructs comprises a second primer region, or

e) determining a seguence of at least one thousand binding event identiliers, whersin the sequance of each binding evant identifier
identifies the binding pair and the binding agents that form the binding pair; and .

f} determining the frequensy of each binding event identifier sequenced.

Casasanta teaches a 36x28 microarray having 1008 spots {para [0013}} and that the binding pairs may comprise complemantary strands
of DNA or RNA {para [0014]). Corcoran teaches each binding pair has a unique signature {para [0002]...massively paralle! signature
sequencing; [0021]...element-to-element differences within micrearrays; [0022].. ligation-based sequencing scheme). It would have been
obvious to one skilled in the arl to use the Corcoran digital sequencing msthod of an array of any number of spots, 1o uniquely identify the
sequences that are bound. Corcoran further teaches the step of determining the number of each binding event identifier sequenced (para
[0021]...counting of tags or signatures of DNA fragments). It would have been obvious to one skilled in the art to determine the frequency
of each binding event identifier sequences, to enable analysis of breader trends in binding events.

Hurt teaches coupling strands of DNA by primer extension (col 3, In 64-col 4, in 16). It would have been obvious to one skilled in the art to
couple the first and second tags by primer extension, as taught by Hurt, with the method of Casasanta and Corcoran, (o mora precisely
contra! the nucleotide sagquence.

As to claim 31, Casasanta, Corcoran and Hurt make obvicus the method of claim 30. Corcoran further teaches wherein the sequences of
the binding event identifiers are determined in parallel (para {0002]...massively parallel signalure sequencing).

As to claims 32-33, Casasanta, Corcoran, and Hurt make cbvious the method of claim 31. None specifies wherein the sequence of at
least 1,000 or 100,000 binding event identifiers, respectively, are determined in parallel. Casasanta teaches a 36x28 microarray having
1008 spots {para [0013]) and that the binding pairs may comprise complemantary strands of DNA or RNA {para [0014]). Corcoran teaches
determining the sequances of the binding avent identifiers in paraliel (para [0002]...massively paralie! signature seguencing;
[0021]...element-to-element differences within microarrays; [0022].. ligation-based sequencing scheme). It would have been obvious to
one skilled in the art lo use the Corcoran digilal sequencing method of an array of any number of spots, 1o uniquely identify the sequences
that ara bound.

***Pleass continue™**
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As to claim 34, Casasanta teaches a method for characterizing the specificity of binding betwéen binding agents that form a binding pair,
comprising:

a) providing a first set of binding constructs immobifized on a suppor surface, wherein each binding construct of the first set of binding
constructs comprises a first binding agent, and a first nucleic acid tag unique to the first binding agent (para [0014]...first component of the
binding pair is immobilized on a spot of the microarray and the second component is bound to a protein...binding pairs can
include...complementary strands of DNA or RNA);

b) praviding a second set of binding constructs in solution, wherein each binding construct of the second set of binding constructs
comprises a second binding agent, and a second nucleic acid tag unique to the second binding agent, and wherein either or both of the
first and second sels of binding constructs comprises at least ten ditlerent binding agents (para [0014]...second component of the binding
pair is introduced to the microarray by...solution flooding); ]
¢) combining the first and sacond sets of binding constructs under conditions to allow the first hinding agents and the second binding
agents to form binding pairs, thereby co-locating the first nucleic acid tags and the secend nucleic acid tags (para [0014]...complementary
strands of DNA or RNA are bound {ogether, therefore are co-located);

d) creating binding event identifiers from the co-located first and second nucleic acid tags {para [0012]...spectral shifts can be measured
for respective molecular binding events).

Casasanta does not specily what Corcoran does in an allernative ligation-based sequencing scheme {para [0022]}, namely:

8) determining a saquence of each binding event identilier, wherein the sequence of each binding svent identifier identifies the binding pair
and Ihe binding agents that form the binding pair {para [0002)...massively paraliel signature sequencing). 1t would have been obvious to
one skilled in the art to determine the frequency of each binding svent identifier sequences, to enable analysis of broader trends in binding
avents.

Neither Casasanta nor Corcoran specifies:

whersin the first set of binding constructs also comprises & first primer region,

wherein the second set of binding constructs comprises a second primer region. Hurt teaches coupling strands of DNA by primer
extension (col 3, In 64-~col 4, In 16). It would have been obvious to one skilled in the ant 1o couple the first and second tags by primer
extension, as taught by Hurt, with the method of Casasanta and Corcoran, to more precisely control and track the nucleotide sequencs.

As to claims 35-36, Casasanta, Corcoran and Hurl make obvious the method of claim 34, but do not specify wherein the sequence of at
least 1,000 or 100,000 binding event identifiers, respectively, are determined in paraflel. Casasania teaches a 36x28 microarray having
1008 spols (para [0013)) and that the binding pairs may comprise complementary strands of DNA or RNA {para [0014]). Corcoran teaches|
determining the sequences of the binding event identifiers in paraltet {para [0002]...massively parallel signature sequencing;
[0021]...element-to-elemant difiersnces within microarrays; [0022]...ligation-based sequencing schame). It would have been obvious to
one skilled in the an to use the Corcoran digital sequencing method of an array of any number of spots, to uniquely identify the sequences
that are bound.

As to claim 37, Casasanta, Corcoran and Hurl make obvious the method of claim 34. Hurt further teaches the step of amplifying the
binding event identifier after the creating step and bafore the determining step (sol 6, In 55-60...multiple temperature cycles can be used to
amplity the extension product...different temperatures can be used for the three steps: association of the primer to the template,
extension, and separation of the LPE product from the template). ‘

Claims 1-37 have industrial applicability as defined by PCT Article 33(4) because the subject can be made or used in industry.
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7 . . -
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search terms: probe, anaiyt$, gene or marker, biomarker, oligonucle$, polymer, oligomer, polynucleo$, nucleotid$, nucleic, dna, ma,
daoxyribonuc$, protein, affix$, attach$, immobitd, bound, tether$, teather$, support, surface, substrate, solid, muitip$, many, differans,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.,

X US 2006/0046313 A1 (ROTH et al.) 02 March 2006 (02.03.2008) para [00273; {0031}-[00333; 1-3, 6-37, 39-55, 57

- {GO36]; [0038); {0042); [0043); {0047]; [C053]; {0055]; {0088}, {0073}, [0083-[0DES]; [0080)- ——

Y [0092}; [0097]; [00S8]; [0102}-[0105]; [0122}-(0124); [G138]; {0140]. 4,5, 38, 56

Y US 6,344,316 B1 (LOCKHART gt al.} 05 February 2002 {05.02.2002) abstract; cof. 24, In 8-B1. | 4, §, 38, 56

I:] Further documents are listed in the continuation of Box C. D

*  Bpecial categories of cited decuments: “T"  later document published after the international filing date or priority

“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particalsr relevance tke principle or theory underlying the invention

“E”  eaglier application os patent but published on or after the international X~  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannet be considered o involve an iaventive

“L” d_ocgmcm wl;ilqhhm;:y thrgl\_» dqubt.(sj on px;iority hclain?(sl or whicl;lis step when the document is taken alone
cited to establish the publication date of another cilation or OICT wy  gooyment of particular refevance: the claimed isvention cannol be
special reason (as specified) considered :op invoive an invemtive slep when the document is

“O"  decument refersing to an oral disclosure, use, exhibitien or ather combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published priof (o the international filing date butlater than  vg»  gocumen) member of the same patent family
the priosity date claimed

Date of the actual completion of the international search Date of mailing of the intemational search report
25 May 2011 {25.05.2011) 0 7 JUN 2011

Narae and mailing address of the ISA/US Authorized officer:
Mall Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.O. {30:4( 1450, Alexandria, Virginia 22313-1450 PCT Helpdosk: 571-272-4900

Facsimile No.  s71-273-3201 PCT QSP: §71-272-7774

Form PCT/HSA/210 (second sheet) (July 2009)
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- INTERNATIONAL SEARCHING AUTHORITY

MOUNTAIN VIEW, CA 94043

CONVERGENT LAW GROUP LLP
475 N. WHISMAN ROAD, SUITE 400

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{(PCT Rule 43bis.1)

Date of mailing
{(day/monthivear)

0 7 JUN 2011

Applicant’s or agent’s file reference

FOR FURTHER ACTION

PGNSO07PCT

See paragraph 2 below

International application No.

PCT/US 11/31308

International filing date (dav/month/year)

05 April 2011 (05.04.2011)

Priority date (day/monthivear)
05 April 2010 (05.04.2010)

IPC(8)- C12Q 1/68 (2011.01)
USPC - 435/6

International Patent Classification (IPC) or both national classification and IPC

Applicant PROGNOSYS BIOSCIENCES, INC.

Box No. |

Box Ne. Il Priority

Box No. V

LD XOOLX

2. FURTHER ACTION

1. This opinien contains indications relating to the following items: '

Basis of the opinion

Box No. IV Lack of unity of invention

Box No. VI Certain documents cited
Box No. VII  Certain defects in the international application

Box No. VIII Certain observations on the international application

3. For further details, see notes to Form PCT/ISA/220.

Box No. HlI  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 435is. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statcment

If a demand for international preliminary examination is made, this opinion will be considered te be a written opinien of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.15is(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/1SA/220 or before the expiration of 22 months from the prierity date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US
Mail Btop PCT, Atin: ISAJUS

Commissioner for Patents

P.0O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Date of completion of this opinion

25 May 2011 (25.05.2011)

Authorized officer:
Lee W. Young

PCT Helpdesk: 57 1-272-4300
PCT QBP: 571.272-7774

Form PCT/ISA/237 (cover sheet) (July 2009)
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Box No. | Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
E the inlernational application in the language in which it was filed.

I:l a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b}}.

2. El This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43b4is5.1(a))

3. With regard (o any nuclectide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D On paper

D in electronic form

b, ftime)
D in the international application as filed
[:] together with the international application in electronic form

I___] subsequently to this Authority for the purposes of search

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
docs not go beyond the application as led, as appropriate, were furnished.

3. Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a}{i} with regard {o novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

b, Statement

Novelty (N) Claims 4, 5, 38, 56 YES

Claims 1-3, 8-37, 39-85, 57 NO
Inventive step (IS) Claims none YES
Claims 1-57 NO
Industrial applicability (1A) Claims 1-57 YES
Claims none NO

2. Citations and explanations:

Claims 1-3, 6-37, 39-55 and 57 {ack novelty under PCT Articla 33(2} as being anticipated by U5 2006/0046313 A1, Roth st al., (hereinafter
Roth). )

Regarding claim 1, Roth teaches an assay system 1o determine spatial patterns of abundance or activity or both of mulliple biclogical
targets at muitiple sites in a sample (para [0032] and [01401), wherein the assay systemn performs the following steps:

providing a sample affixed 10 a support (para [0033) - 'The invention reverse phase protein assay includes forming one or more arrays of
cell lysates obtained from one or more tissue samples from a patient. For example, individual cells of a cell population obtained from a
patient tissue sample may be lysed and extracted 310 to form an array. if cell lysates are obtained from more than one tissue sample. two
or more arrays may be formed, with an array containing the cell lysates from a parlicular tissue sample of the patient In an array of defined
locations 320 on a substrate, a mixture of extracted cell proteins 330, 331, 332 is immobilized at (for example, spotted onto) individual
defined locations,’),

delivering encoded probes for the multiple biological targets to the multiple sites in the sample in a known spatial pattern, wherein each
encoded probe comprises a probe regicn that may interact with the biological targets and a coding tag that identifies a location of the site
to which the encoded probe was delivered {para [0033] - ‘'Then the cell lysate spots at the defined locations are contacted with a mixture of
COIN-labeled probes 330, 332 under conditions suitable to form analyte-COIN complexes 341, 342, 343 as the probes bind individuat
protsin in the spots through both specific and degenerate binding.', and para {0097]);

allowing the encoded probes to interact with the biological targets (para [0033)),

separating enceded probes that interact with the biological targets from encoded probes that do not interact with the biological targets
(para {0033] - "After rernovat of unbound COIN-labeled probes from the array’);

determining all or a portion of a sequence of the encoded probes (para {0104] and [0122}}, and

assaciating the abundance or activity or both of the rauitipte biclogical targets to the locations of the sites in the sample (para [0033] - the
array 350 may be scanned 340 to detect SERS signals at the defined locations 320 50 as o identify and compile data regarding the
presence of the known analytes in the tissue sample.’).

Regarding claim 27, Roth teaches an assay system to determine spatial pattems of abundance or activity of bath of multiple nucleic acid
targets at multiple sites in a sample (para {0032] and [0140]), wherein the assay system performs the following steps:

providing a sample affixed fo a support {para {0033});

delivering cligonucieotide probes for multiple nucleic acid targets to the multiple sites in the sample int a known spatial pattern (para [0033]
and [0097])

allowing the oligonuciectide probes to hybridize with the nudleic acid targets {para [0033] and {0102]-[0103]),

washing unhybridized encoded oligonucleotide probes from the sample {para [0033] and [0102])-{0103]):

delivering one or more encoding agents to locations of the muitiple sites in the sample according to a known spatial pattern, whereir: the
corntination of encoding agents delivered o each site is different {para [086] and [0097] - encoding agents are 'Raman-active organic
compounds’);

coupling the encoding agents and the oligonucleotide probes to form encoded probes (para {0086]);

determining all or a portion of a sequence of the encoded probes using high throughput sequencing (para [0104] and [0122]), and
associating the abundance or activity or both of mulliple biological targets to the locations of multiple sites in the sample (para [0033),
{0104} and [0122}). )

continued in next supplemental box
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Regarding claim 40, Roth teaches an assay system to determine spatial patterns of abundance or activity or both of multiple protein
targets at multiple sites in a sample (para [0032} and [0140]), wherein the assay system performs the following steps:

providing a sample affixed to a suppert {para [0033]};

delivering encoded probes for the multiple protein targets to the multiple sites in the sample in a known spatial pattern, wherein each
encoded probe comprises a protein probe region that may interact with the protein targets and a coding tag that identifies a location of the
site to which the encoded probe was delivered and the protein probe region of the encoding probe of which the coding tag is part {para
[0033], [0092] and [0097]);

allowing the encoded probes to interact with the protein targets (para [0033]);

separating encoded probes that interact with the protein targets from encoded probes that do not interact with the protein largets (para
[0033}%

determining all or a portion of a sequence of the encoded probes by high throughput sequencing {(para [0104] and [0122]}, and
associating the abundance or activity or both of the muitiple protein targets to the locations of the multiple sites in the sample {para [0033]).

Regarding claim 2, Roth teaches the biological targets are nucleic acids and the encoded probes are oligonucleotides (para {0102]-{0103]).
Regarding claim 3, Roth teaches there are two encoded probes for each of the multiple nucleic acid targets (para [0047] and [0091]).
Regarding claim 6, Roth teachas probe regions of the encoded probes comprise antibodies {para [0069]}.

Regarding claim 7, Roth teaches the probe regions of the encoded probes are aptamers (para [0068]).

Regarding claim 8, Roth teaches the probe regions of the encoded probes are small molecules {para {0069]).

Regarding claims 9, 39 and 5¢, Roth teaches an.ampliﬁcation step between the separating step and the determining step (para [0108}).
Regarding claim 10, Roth teaches the determining step is performed by nucleic acid sequencing {para [0104] and [0122]).

Regarding ¢laim 11, Roth teaches the sequencing is high-throughput digital nucleic acid sequencing (para [0039), [0122]-[0124]).

Regarding claims 12-19, 28-33, 41-46, Roth teaches the product of the multiple biclogical targets being assayed and the muitiple sites in
the sample is greater than 1,000,000 {para [0097]-[0098] and [0138]).

Regarding claims 20-22, 34, 35, 47-49, Roth teaches the sequence of at least one miflion encoding probes are determined in parallel (para
{0097}-[0098], [0104] and [0138]).

Regarding claim 23, Roth teaches the known spatial pattern is determined by histological features of the sample (para [0036] and [0038]).

Regarding claim 24, Roth teaches software programmed hardware performs at least two steps of the delivering step, the separation step,
the determining step and the associating step {para [0123]-[0124]).

Regarding claim 25, Roth teaches the probe regions of the encoded prebes are proteins {para (0092]), and the separating step is
accomplished by encoded probes that interact with the biclogical targets being captured by an affinity capture agent (para [0027] -
‘contacling a biological sample 110 with a substrate 100 having a set of capture antibodies 120 that bind specifically to different proteins
attached at defined locations on the substrate 100 to allow formation of antibody-protein complexes 130. The antibody-protein complexes
are then contacted with a set of COIN-labeled probes 140 comprising a probe moiety 150 that binds specifically to a known protein
analyte’).

Regarding claim 26, Roth teaches the probe regions of the encoding probes are nucleic acids and the separating step is accomplished by
a washing of the sample (para [0084]-{0085]).

Regarding claim 36, Roth teaches two oligonucleotide probes are delivered for each of the muttiple nucleic acid targets (para {0083] - ‘the
term "oligonucleotide” is used herein to refer to a polynucleotide that is used as a primer or a probe. Generally, an oligonucleotide useful
as a probe or primer that selectively hybridizes to a selected nuclectide sequence is at least 6 nucleotides to about @ nucleotides in length.'
--gligonuclaotide probes are used as primers; later amplification would require the primers are in pairs).

continued in next supplemental box
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Regarding claim 37, Roth teaches the coupling step is performed by ligation {para [0083} - ‘Polynuclectide probes used in the invention
methods are useful for detecting and hybridizing under suitable conditions to complementary polynucleotides in 2 biological sample by
pairing a known polynucleotide probe with a known Raman-active COIN comprising one or more Raman-active organic compounds, as
described herein, A covaient phosphodiester bond generally ligates the nucleotides of a polynucleotide sequence. However, the covalent
bond also may be any of numerous other bonds, including a thiodiester bond, a phosphorothicate bond, a peplide-like amide bond or any
other band known to those in the art as useful for linking nuclectides to produce synthetic polynucieotides’).

Regarding claim 51, Roth teaches the protein targets are enzymes {para [0090]), and the probe regions of the encoded probes are
substrates, putative substrates of both for the enzymes {para [C068] and [0090]).

Regarding claim 52, Roth teaches the probe regions of the encoded probes are affinity capture agents (para [D043]).
Regarding claim 53, Roth teaches the probe regions of the encoded probes are antibodies {para [0068}).
Regarding claim 54, Roth teaches the probe regions of the encoded probes are aptamers (para [0069]).

Regarding claim 55, Roth teaches separating encoded probes that interact with the protein targets from encoded probes that do not
interact with the protein targets is accomplished by an affinity capture agent that distinguishes encoded probes that interact with the protein
targets from encoded probes that do not interact with the protein targets (para {0027] and [0042}-[0043]).

Regarding claim 57, Roth teaches an assay system to determine spatial patterns of abundance or activity or both of multiple biclogical
targets at multiple sites in a sample (para [0032] and [0140]), wherein the assay system performs the following steps:

providing a sample affixed to a support (para [0033]);

delivering encoded probes for the multiple biological targets to the multiple sites in the sample in & known spatial pattern, wherein each
encoded probe comprises 2 probe region that may interact with the biological targets and a coding tag that identifies a location of the site
to which the encoded probe was delivered and identifies the biological target {para [0033], {0092] and [00971)

aliowing the encaded probes to interact with the biological targets (para [0033));

getermining alt or a portion of a sequence of the encoded probes {para {0104] and [0122]), and

associating the abundance or activity or both of the muiltiple biological targets to the Jocations of the sites in the sample (para {0033]}.

Claims 4, 5, 38 and 56 lack an inventive step under PCT Article 33(3) as being ohvious over Roth in view of US 6,344,316 B1, Lockhart et
al., (hereinafter Lockhart).

Regarding claim 4, Roth teaches the multiple biological targets are proteins (para [8069]), the probe regions of the encoding probes are
proteins (para {0073]). Roth doas not specifically teach the coding tags comprise oligonucleotides. However, Roth does teach the coding
tags are unique and florescent for scanning based detection (para [0031] and {0055]). Lockhart teaches an assay system to determine
spatial patterns of abundance or activity or both of multiple biological targets at multipte sites in a sample (abstract), comprsing encoded
probes for the multiple biologicat targets {abstract), wherein the coding tags comptise oligonucleotides (abstract and col. 24, In 8-30).
would have been obvious to one of ordinary skill in the art to have prepared an assay system to determine spatial patterns of abundance
or activity or both of multiple biological fargets at multiple sites in a sample, whersin the coding tags comprise ofigonuclectides, in view of
Roth teaching the coding tags are unique and florescent for scanning based detection (para [0031] and {0055}), and in light of Lockhart
feaching unique and florescent coding tags comprising aligonuclectides {col. 24, In 37-61}), since & skilled artisan would have readily
appreciated use of the jabeling methods taught by Lockhart applied to the probes taught by Roth, since they can be detected in a
microarray.

Regarding claim 5, Roth teaches the multiple biolegicat targets comprise enzymes {para [0020)).

Regarding claim 38, Roth does not specifically teach the coupling step is performed by extension followed by ligation. Lockhart teaches an
assay system to determine spatial patterns of abundance or activity or both of muitiple bioclogical targets at muitiple sites in a sample
{abstract), comprising coupling the one or more encoding agents and one or more ofigonucleotide probes to form encoded probes
(abstract and col. 24, In 8-30), wherein the coupling step is performed by extension followed by ligation (col. 24, In 8-30). it wouid have
been cbvious to one of ordinary skill in the art fo have prepared an assay system to determine spatial pattems of abundance or aclivity or
both of multiple biological targets at multiple sites in a sample, wherein the coupling step is performed by extension followed by ligation, in
view of Roth teaching the probe is coupled to tha encoding agents by various methods including ligation (para [0083]), and in light of
Lockhart teaching coupling of one or more encoding agents and one or more oligonucleotide probes to form encoded probes {col. 24, In 8-
30), wherein the coupling step is performed by extension followed by ligation {col. 24, In 8-30), since a skilled artisan would have readily
appreciated use of the coupling methods taught by Lockhart applied to the probes taught by Roth, since they are both polynucleotide
based probes, and could therefore be coupled via extension.

continued in next supplemental box.
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Regarding claim 56, Roth does not specifically teach the coding tags are cligonucleotides. However, Roth does teach the coding tags are
unique and florescent for scanning based detection (para [0031] and [0055]). Lockhart teaches an assay system to determine spatial
pattarns of abundance or activity or both of multiple biological targets at multiple sites in a sample (abstract), comprising encoded probes
for the multiple biological targets (absiract), wherein the coding tags comprise oligonuclectides (abstract and col. 24, In 8-30). it would
have been obvious to one of ordinary skill in the art to have prepared an assay system lo determine spatial pattems of abundance or
activity or both of multiple bictogical targets at multiple sites in a sample, wherein the coding tags comprise oligonucieotides, in view of
Roth teaching the coding tags are unique and florescent for scanning based detection {(para [0031] and [0055]), and in light of Lockhart
teaching unigue and florescent coding tags comprising oligonucleotides {col. 24, In 37-61), since a skilled artisan would have readily
appreciated use of the labeling methods taught by Lockhart applied to the probes taught by Roth, since they can be detected in a
microarray.

Claims 1-57 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in the industry,
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

PGNSQOSPCT ACTION as well as, where applicable, item 5 below.
International application No. [nternational filing date fday/month/vear) (Earliest) Priority Date (day/month/vear)
PCT/US 1232759 09 April 2012 (09.04.2012) 08 April 2011 {08.04.2011)

Applicant

PROGNOSYS BIOSCIENCES, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy i5 being transmitted to the International Bureau.

This international search report consists of a total of lé sheets.

D 1t is also accompanied by a copy of cach prior art document cited in this report.

. Basis of the report
a. With regard to the language, the international search was carried out on the basis of
the international application in the language in which it was filed.

D a translation of the intemational application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bi5(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. D Certain claims were found unsearchable {sec Box No. 11).
3 Unity of invention is lacking (se¢ Box No. 1D).

4. With regard to the title,
g the text is approved as submitted by the applicant.
D the text has been established by this Authority 1o read as follows:

5. With regard to the abstract,
D the text is approved as submitted by the applicant.

lZI the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. V. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
as suggested by the applicant,
D as selected by this Authority, because the applicant failed to supgest a figure.
. D as selected by this Authority, because this figure better characterizes the invention,
b. @ none of the figures is to be published with the abstract.

Form PCT/ISA/210 {first sheet} (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 12/32759

Box No. I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a} for the following reasons:

1. D Ctaims Nos.:

because they relate to subject matter not required 1o be searched by this Authority, namely:

2. ,:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extenl that no meaningful international search can be carried out, specifically:

3 I:I Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this internationa! application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I+, claims 1-8, drawn to a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying
oligonucleotide portion, wherein the peptide portions are encoded by ofigonucleotide sequences that are custom-designed so that at
least 10% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids that have more
than 80% amino acid identity to protein sequences encoded by up to 100 different species of arganism. The first named invention
(claims 1.3, 6-8), is limited to wherein the species are sukaryotic species. Applicant is invited to elect an additional kmitations
including: wherein the species are baclerial species or human pathogens (claims 4-5}, to be searched by paying additional fee for each
election.

rhrarppitetesresContinuad in the exira sheet

1. D As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 ,:l As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fecs were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No proiest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)} (July 2009)
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INTERNATIONAL SEARCH REPORT Internaiional app]ical_ion No.
PCTIUS 12132759

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet)

The disclesure provides methods for constructing peptide construct sets and methods of use of these peptide construct sets in assay
systarns for peptide analysis, and in particular for use in high throughput peptide analysis. The methods allow for analysis of large sets
of peptide constructs in a cost-sffective manner, employing molecular biologicat technigues that are both robust and easily parallelized.
Thus, the methods allow for the construction of peptide construct sets encompassing, e.g., the human prateome.

Form PCT/ISA/210 {continuation of first sheet (3)) (July 2009)
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intemational application No.
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A.  CLASSIFICATION OF SUBIECT MATTER
IPC(B) - C40B 40/08; C40B 40/10; C408 50/06 (2012.01)
USPC - 506/17; 506/18; 506/26

According to International Patent Classification (JPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation seasched {classification system foliowed by classification symbots)
IPC(8) - C40B 40/08; C40B 40/10; C40B 50/06; AG61K 38/00; AB1K 38/04; GO1N 33/566 (2012.01)
USPC - 506/17; 506/18; 506/26; 5301300; 5301324, 530/325, 530/326; 530/327; 436/501

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
IPC(8) - C408B 40/08; C40B 40/10; C40B 50/06; AG1K 38/00; AG1K 38/04; GO1N 33/566 (2012.01) - see keyword below
USPC - 506/17; 506/18; 506/26; 530/300; 530/324, 530/325, 530/326; 530/327; 436/501 - see keyword below

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PUbWEST(USPT,PGPB,EPAB,JPAB); Medline, Google: peptide, nuclectide, encoding, fusion, conjugats, fibrary, franslation, ribosome,
collection, array, micro-aray, distinct, diversity, different, construct, identical, species, organism, eukaryotic, mammalian, human,
overapping, amino actd, length, 5000,10000, in-frame, stop cadon, elongation, relea

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant 1o claim No.

Y US 2003/0235852 A1 (ROBERTS et al.) 25 December 2003 {25.12.2003}, para [0004], [0005], 1-3, 6-8
{0008], {0608, [00S57], [0059], [0065}, [D066], [0083], {(0S0}, [0092], [0094], and {0127}

Y US 2009/0280487 A1 (HUNG et al.) 12 November 2003 (12.11.2009), para [0018],[0038], 1-3, 6-8
[COS56}, {0058], [0062), [0066], (0073), [0081], [B096], {3103}, and [0129]

Y US 2007/6014810 A1 (BAKER et al.} 18 January 2007 (18.01.2007), para [0359), and [0361)] 6

A US 2007/0020625 A1 (DUCHAUD et al.) 25 January 2007 (25.01,2007), para {0093], and [0253] | 1-3, 6-8

A US 2005/0026188 A1 (VAN KESSEL et al.) 03 Februaty 2005 (03.02.2005), para [0029], [0080), | 1-3, 6-8
and [0062]

A Atkinson, insert Overview of Transtation here 2 pages, Between sections 5 and 8, University of | 1-3, 6-8
Texas, Lecture manuscript, 2000, jonline). [Retrieved on 2012.09.11]. Retrieved from the
Intemet: <URL:
hitp:/fwww.sbs utexas.eduherrin/bio344ecturesiecturespdt/Background/gSection%208 pdf>
Entire documentation, especially pg 6.5, Elongation; and pg 6.6, Translocation and Termination

A US 2010/0113302 A1 (Willams) 06 May 2010 (06.05.2010), para {0008], [0014], [0018], [0024], | 1-3, 6-8
{0046], [0054), and {00586)

A US 2008/0220981 A1 {McGregor} 11 September 2008 (11.02.2008), Abstract, para [0009], 1-3,6-8
{0011}, and [0022]

[:I Further documents are listed in the continuation of Box C.

]

*  Special categories of cited documents: “T  iaier document published after the international filing date or prionity

she priosity date claimed

“A”  document defining the general state of the art which is not considered date and not In conflict with the apﬁlin;an'an but cited to understand
to be of panticufar relevance the principie or theory underlying the invention

“E"  earlier application or patent but published on or after the intemational X document of particular relevance; the claimed invention camnot be
filing date considered novel or cannot be considered to involve an inventive

“L7" document which may throw doubts on griority claim(s) or which is step when the document is taken alone
:[mg;fr:fsg?‘h{:g ;h ec?}:gyf ation date of andther citation of other “¥" document of particular relevance; the claimed invention cannot be

» pe ) 135 5pe . e considered to invoive an inventive siep when the document is

“0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documants, such combinatien
means being obvious to a person skilled in the art

“P"  document published prior to the international filing date but later than

*&" document membet of the same patent Family

Date of the actual completion of the international search

12 Saeplember 2012 (12.09.2012)

Date of mailing of the internationat search report

28 SEP 2012
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Continuation of:
Box No i {unity of invention is lacking)

Group i, claims 8-14, drawn (0 a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying
cligonuclaotide portion, wherain the peptide portions are encoded by oligenuciestide sequences that are custom-gesigned such that the
peptide saquence diversity is no less than 1 % of the encoding oligonudieciide sequence divarsity.

Group itl, claims 15-20 drawn to 3 method for analyzing a sample using a set of peptide constructs, each peptide construct comprising a
custom-designed peplide portion and an identifying nucleic acid portion, comprising the steps of: a. performing an assay on the set of
peptide constructs, where some of the peptide constructs are acted upon by assay agents, b. separating the peptide constructs that are
acted upon by the assay agents from the peptide constructs that are not acted upon by the assay agents, and ¢. determining the
identiies of substantially alf of the peptide constructs of aither the peptide constructs that were acted upon by the assay agents or the
peptide constructs that were not acted upon by the assay agents by analyzing the nucleic acid portion of the peptide constructs.

The inventions listed as Groups |+-Hll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Groups I+- I do not include the inventive concept of analyzing a sample using a set of peptide constructs, comprising the steps of: a.
perfarming an assay on the set of peptide constructs, b. separating the paptide constructs that are actad upon by the assay agenis fram
the peptide constructs that are not acted upon by the assay agents, and ¢. determining the identities of substantially all of the peptide
constructs, as required by Group Il

Groups {i-1It do not include the inventive concept of a set of peplide constructs produced contain contiguous peptide sequencas of at
laast 12 amine acids that have more than B0% amino acid identity to protein sequences encoded by up to 100 different specias of
organism, as required by Groups 1+,

Furthermore, among Group |+, identifying oligonuclectide seduence from eukaryotic species (claims 2-3) are siructurally different from
identifying oligonucieotide sequence from bacterial species or human pathogens (claims 4-5) and are collected in different databases.

The inventions of Groups |+ and {it share the technical feature of a set of peptide constructs, each peplide consiruct comprising a
custom-designed peplide portion and an identifying nucleic acid portion; and Group i+ and |l further share tha technical feature of a set
of at least 5,000 distinct peptide consfructs, each comprising a peptide portion and an idantifying cligonuciectide portion, whersin the
peptide portions are encoded by oligonuclectide sequences that ara custom-designed. Howevaer, this shared tachnicat feature does not
represent & contribution over prior art as being anticipated by US 2003/0235852 A1 to ROBERTS et al. {hersinafter '‘Roberts’} as follows:

Roberts discloses a set of at feast 5,000 distinct peptide constructs (para {0090] - ibrartes of molecules having a diversity of at least
about 1C.sup.9 different molecules’, wherein '10.sup.9 different molecuies’ comprising at least 5,000 distinct peplide constructs; para
{0008 - "a library of nucleic acid-peptide fusion molecules'; para {0127] - the stariing library contained approximately 3.times.10.5up.12
diffarent paptides')

- each comprising & paptide partion and an identifying oligonucieotide partion, wherein the peptide portions are encoded by
oligonucleotide sequences (para [0009] - ‘a library of diverse nucleic acid-peptide fusion molecules, wherein each molecule of the library
comprises an encoding nucieic acid ... linked to an encoded peptide’, wherein "an encoding nucleic acid' is ‘an identifying oligonucieotide
portion’; para [0005] - 'it is easier to determine a nucleotide seguence of a nucleic acid molecule encoding a peptide than it is to
determine the amino acid sequence of a peptide,... prepare peptide libraries, wherein the encoding hucieic acid molecule remains
physically associated with the peptide. Upon identifying a peptide having a desired activity, the sequence of the encoding nucleic acid
assoclated with the peptide can be determined, thus providing information as to the amine acid sequence of the encoded peptide')
~~that are custom-designed {para {0004] - Libraries of peptides ... be prepared based on a known peptide’, wherein "ba prepared based
en a known peptide’ is ‘custom-designed'). Without a shared special technical feature, the inventions fack unity with one another,

The inventions of Groups |+ further shars the lachnical feature of a set of at least 5,000 distinct peptide constructs, each comprising a
peptide portion and an identifying oligonucleotide portion, wherein the peptide portions are encoded by oligonuclectide sequences that
are custom-designed so that at least 10% of the sat ’

of peplide constructs produced contain contiguous peptide sequences of at ieast 12 amino acids that have more than 80% amino acid
identity to protein sequences encoded by up to 100 different species of organism, However, this shared technical feature does not
reprasent a contribtion over prior art as being obvious over Roberts, in view of US 2008/0280487 A1 to HUNG et al. (hereinafter ‘Hung')
as follow:

o hesees s Continaed in the next extra sheet’
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The previous extra sheet - Box No (Il {unity of invention is lacking)

Roberis discloses a sat of at least 5,000 distinct peptide construcls (para [0090); para {0008]; para {0127], as discussed above)

—- each comprising a peptide portion and an identifying ofigonucieotide portion, wherein the peptide portions are encodad by
oligonucieotide sequences {para {0009]; para {0005], as discussed above)

—that are custom-designed (para [0004),as discussed above }

- 8o thai the set of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids {para [0065] - the
nucleic acid-peptide fusion molecules can include any number of amina acid resides...at least... 15, 20, 25, 30, or more aminc acid
residues').

Although Roberts does not specifically teach wharein the peptide sequences of at least 12 amino acids are at teast 10% of the set of
peptide that have more than 80% amino acid idantity to tha protein sequences of interest, one of ordinary skill in the art at the time the
invention was made would have known to do so, because Roberts teaches detecting a desired activity of a peptide for identifying the
peptide sequence associated with the activity (para [0005] - "Upon identifying a peptide having a desired activity, the sequence of the
ancoding nucleic acid associated with the peptide can be determined, {hus providing information as to the amino acid sequence of the
encoded peplide’), which requires the peptide having enough amino acids and requires enough pefcentage of peptides to have enough
amino acids, including to have at least 10% of the set of peptide constructs produced contain contiguous peplide sequences of at least
12 amine acids to include a functional group that have more than 80% amino acid identity to the protein sequences of interest. And
furthermore, it is a common practice to include pspudes with known seguences in consensus regions that have at least 80% amino acid
identity to the same proleins from different species when preparing a library {please see US 2007/0020625 A1 to DUCHAUD et al.: para
[0253] - 'a DNA fibrary prepared from the genome of a bactefium belanging to... species different from the Photorhabdus strain used to
construct the DNAlibrary'; para [0093] - 'The expression "polypeptide exhibiting a certain percentage identity with another”, .
“hemologous polypeptide” wilt atso be used... the amino acid sequence exhibits at least 80%, preferably 85%, 90%, 35%, 98% or 99%,
identity’; please also see US 2005/0026188 A1 to van KESSEL et al.: para [0029] - 'developing a library of nucieotide sequances ..
comresponding to varable regions of the ¢pn60 gene', para {0060] - "a "cnpk0-like" sequence ... encoding & protein ... has a hmlaglca!
funclion similar to that of cpnéD, ... homology of at least 70%, 80% or 90% may be used’; para [0062)- ‘perfarms substantialiy the same
role ... the homology will be at !east about 80%, 85%, 90% or 95%"}.

Roberts does not specifically teach wherein the peptides of interast are protein sequences encoded by up to 100 different specias of
organism. Hung discloses a peptide library comprising G-protein coupied receptor polypaptides from up to 100 different species {para
{0062] - 'a library contains a plurality of members, ...up to about 1000 or more olfactory GPCR polypeptides.... derived from a plurality of
species’; para para {0019] - “G-protein coupled receptors®, or "GPCRs" are polypeptides’; para [0091] - ‘The olfactory GPCRs may be
of known identify...may be derived from ... up to about 100... species of animaf', wherein 'up to about 100...species of animal' is ‘up to
100 dgifferent species of arganism'; para {0129 - "producing a library ... up 1o about 1090 of more.. different olfactory GPCRs"; para
{0056, para [0058)) for activity determination and modutator idantification {para [0096} - ‘screening for oifactory GPCR modulators’, para
{0103] - "GPCR activity may be measured by assessmg a reporter signat’).

It would have been obvious to one of ardinary skill in the art at the time the invention was made to combine the teachings of Roberts
and Hung, to obtain a set of at least 5,000 distinct peplide constructs, each comprising a peptide portion and an identifying
ofigonuctectide portion, wherein the peptide portions ara encoded by oligonuclectide sequences that are custom-designed so that at
teast 10% of the set of peptide constructs produced contain contiguous peptide sequences of at feast 12 amino acids that have more
than B0% amino acid identity to protein sequences of interest, based on the teaching of Roberts and the common practice, wherein the
peplides of interest are protein sequences encoded by up to 100 different species of organism, based on the combination of Hung and
Roberts, in order to include protein of interests in the same family from different species for facilitating identifying the peptide sequence
associated with activity for characterization of protein of interest.  Without a shared special technical feature, the inventions lack unity
with one another.

Groups 1+-Hl therefore lack unity under PCT Rule 13 because they do not share a same or correspanding special technical feature.
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1. This opinion contains indications relating to the following items:
Box No. 1 Basis of the opinion
D Box No. [} Priority
Box No. IIT  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Reasoned statement under Rule 43is, 1{a)(i} with regard to novelty, inventive step or industrial applicabitity;
citations and explanations supporting such statement

Box No. V1 Centain documents cited

Box No. Vil Cenain defects in the intemational application

X0 KK

Box No. VII} Certain observations on the international application

2. FURTHERACTION

If & demand for international preliminary examination is made, this opinion will be considered to be a written opinion ofthe
Intemnational Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion 15, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to th IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Fom
PCT/ASA/226 or hefore the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCTASA/220.
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Box No. I

Basis of this epinion

]

2 [

&
—

« [

1. With repard io the language, this epinion has been established on the basis of

the intecnational application in the language in which it was filed,

a translation of the international application into

transiation furnished for the purposes of international search (Rules 12.3{a} and 23.1(b)).

N

N

This opinion has been established taking into account therectification of an obvious mistake authorized by or notified

to this Authority under Rule 91 (Rule 43bis. 1(2))

a. {means)

on paper

in electronic form

=
&)
—

in the intemational application as filed
together with the international application in electronic form

subsequently to this Authority for the purposes of search

In addition, in the case that more than ene version or copy of a sequence lisling has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or

does not go beyond the application as filed, as appropriate, were furnished,

§. Additional comments:

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

which is the language ot a
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Box No. IV Lack of usity of inveation

‘v. . . . . -
L M In response to the invitation (Form PCT/ASA/206) to pay additional fees the applicant has, within the appicable time limit:
D paid additiona) fees
D paid additional fees under protest and, where applicable, the protest fee

D paid additional fees under protest but the applicable protest fee was not paid
not paid additional fees

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.5, 13.2 and 133 is

D complied with

not complied with for the following reasons:

This application coniains the following inventions or groups of inventions which are not so tinked as to form a single general inventive
concept linder PCY Rule 13.1. In order for all inventions te be examined, the appropriate additionat examination fees must be paid.

Group I+, claims 1-8, drawn to a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying
oligonucieatide portion, wherein the peptide portions are encoded by ofigonuclectide sequences that are custom-designed so that at
least 0% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12 aminc acids that hava more
than 80% amino acid identity to protein sequences encoded by up to 100 different species of organism. The first named invantion
{claims 1-3, 6-8), is firnited to wharein the species are eukaryofic species. Applicant is invited 1o elect an additional limitations including:
wherein the species are bacterial species or human pathogens {claims 4-5), to be searched by paying additional fee for each election.

Group I, claims $-14, drawn to a sst of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying
oligonucteotide portion, wherein the peptide portions are encoded by ofigonucleotide sequences that are custom-designed such that the
peptide sequence diversity is no less than 1 % of the encoding oligonudlestide sequence diversity.

Group I, claims 15-20 drawn to a method for analyzing a sample using a set of peptide constructs, each peptide construct comprising a
custom-designed peptide portion and an identifying nucleic acid portion, comprising the steps of: a. performing an assay on the set of
peptids constructs, where some of the peptide constructs are acted upon by assay agents, b. separating the peptide constructs that are
acted upon by the assay agents from the paptide constructs that are not acted upon by the assay agents, and c. detarmining the
identities of substantially all of the peptide consfructs of either the peptide constructs that were acted upon by the assay agents or the
peplide constructs that were not acted upon by the assay agents by analyzing the nucleic acid portion of the paptide constructs.

The inventions listad as Groups I+-lIl do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding speciat technical features for the following reasons:

Groups I+~ 1] do not include the inventive concept of analyzing & sample using a set of peptide constructs, comprising the steps of: a.
performing an assay on the set of paptide constructs, b. separsting the peptide constructs that are acted upon by the assay agents from
the peptide constructs that are not acted upon by the assay aganls, and c. determining the identities of substantially ali of the peptide
constructs, as required by Group {1l

Groups {i-1ll do not include the inventive concept of a set of peptide constructs produced contain contigucus peptide saquences of at
least 12 amino acids that have mare than 80% amino acid ideniity to protein sequences encoded by up to 100 different species of
organism, as required by Groups |+,

Furthermore, among Group I+, identifying oligonuclectide sequance from eukaryotic species (dlaims 2-3) are structurally different from
identifying oligonucleotide saquence from bactenial species or human pathogens (claims 4-5) and are collected in different databases.

The inventions of Groups I+ and Il share the technica! feature of a set of peptide constructs, each peptide construct comprising a custom
~designed peptide portion and an identifying nucleic acid portion; and Group i+ and I further share the technical feature of a set of at
lsast 5,000 distinct peptide constructs, sach cormprising a peptide portion and an identifying oligonuclectide portion, wherain the peptide
portions are encoded by oligonuclectide sequences that are custom-designed, However, this shared technicat feature does not
represent a contribution over prior art as being anticipated by US 2003/0235852 A1 to ROBERTS et al. (hereinafter '‘Roberts'} as follows:
srmismis et Continued in the supplimental box

4. Consequently, this opinion has been established in respect of the following parts of the intemnational application:

D all parts

@ the parts refating 10 claims Nos. 1-3, 6-8
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Box No, V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supperting such siatement

1. Staterment
Navelty (N) Claims 13,68 YES
Claims None NO
Inventive step (IS) Claims None YES
Claims 1-3. 6-8 NO
Industeial applicability (1A) Claims 1-3,6-8 YES
Claims None NO

2. Citalions and explanations:

Claims 1-3 and 7-8 lack an inventive step under PCT Article 33(3) as being obvious over US 2003/0235852 A1 to ROBERTS et al.
(hereinafter ‘Roberts’), in view of US 2009/0280487 A1 to HUNG et al. {hereinafter 'Hung').

Regarding claim 1, Robsrts discloses a set of at least 5,000 distinct peptide constructs (para [0090] - libraries of molecules having a
diversity of at least about 10.sup.9 different molecules’, wherein *10.sup.9 different molecules' comprising at least 5,000 distinct peptide
constructs; para [0008] - ‘a library of nucleic acid-peptide fusion molecules’; para [0127] - the starting fibrary contained approximately
3.timas. 10.5up. 12 different peptides’)

— each comptising a peptide portion and an identifying oligonucieotide portion, wherein the peptide portions are encoded by
oligonucleotide sequences (para {0009] - 'a library of diverse nucleic acid-peptida fusion molecules, whersin each molecule of the library
comprises an encoding nucleic acid ... linked o an encoded peptide’, wherein ‘an encoding nuclsic acid' is ‘an identifying oligonuclectide
portion’; para [0005] - ‘il is easier to determine a nuclaotide sequence of a nucleic acid molecule encoding a peptide than it is to determine
the amino acid sequence of a peptide,... prepare peptide libraries, wherein the encading nucleic acid melecule remains physically
associated with the peptide. Upon identifying a peplide having a desired activity, the sequence of the encading nucleic acid associated
with the peptide can be determined, thus providing information as to the amino acid sequence of the encoded peptide?)

-—that are custom-designed {para {3004} - ‘Libraries of peptides ... be prepared based on a known peptide’, wherein 'be prepared based
on a known peptide' is ‘custom-designed’)

— so that the set of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids {para {0065] - 'the
nucleic acid-peptide fusion molecules can include any number of amino acid resides...at least... 15, 20, 25, 30, or more amino acid
residues’).

Although Roberts does not specifically teach wherein the peptide sequences of at least 12 amino acids are at least 10% of the set of
peptide that have more than 80% amino acid identity to the protein sequences of interest, one of ordinary skill in the art at the time the
invention was made would have known to do so, because Roberts teaches detecting a desired activity of a peptide for identifying the
peptids sequence associated with the activity (para [0005] - ‘Upon identifying a peptide having a desired activity, the sequencs of the
encoding nucleic acid associated with the peptide can be determined, thus providing information as to the amino acid sequence of the
encodad peptide’}, which requires the peptide having snough amino acids and requires enough percentage of peptides to have enough
amino acids, including to have at least 10% of the set of peptide constructs produced contain contiguous peptide sequences of al least 12
amino acids to include a functional group that have more than 80% amino acid identity to the protein sequences of interest. And
furthermore, it is @ common practice to include peptides with known sequences in consensus regions that have at least 80% amino acid
idantily to the same proteins from different species when preparing a library (please see US 2007/0020625 A1 to DUCHAUD et al.: para
{0253] - 'a DNA library prepared from the genome of a bacterium belonging to... species different from the Photorhabdus strain used to
construct the DNA library'; para {0093} - "The expression "polypeptide exhibiting a certain percentage identity with another”, ...
"homologous polypeptide” will also bs used... the amino acid sequence exhibits at least 80%, preferably 85%, 90%, 95%, 98% or 99%,
identity’; please also see US 2005/0026188 A1 to van KESSEL et al.. para [0029] - 'developing a library of nuclectide sequences ...
corresponding to variabls regions of the cpn&0 gene'; para [0060] - 'a “enp60-like” sequence ... encading a pratein ... has a biclogical
function similar to that of cpnG0, ... hamology of at least 70%, 80% or 90% may be used’; para [0062]- 'performs substantially the same
role ... the homology will be at least about 80%, 85%, 90% or 95%").

Roberts does not specifically teach wherein the peptides of interest are protein sequences encoded by up to 100 different species of
organism. Hung discloses a peptide library comprising G-protein coupled receptor polypeptides from up ta 100 different species (para
[0062] - "a library contains a plurality of members, ...up to about 1000 or more olfactory GPCR polypeptides.... derived from a plurality of
specias’; para [0019] - "G-protein coupled receptars”, or "GPCRs" are polypeptides’; para {0091] - The olfactory GPCRs may be of known
identity...may be derived from ... up to about 100... species of animal', wherein "up to about 100... species of animal’ is 'up to 100 different
species of organism’; para [0129] - ‘producing a library ... up to about 1000 or more. . different olfastory GPCRs'; para [0056); para [0058])
for activity determination and modulator identification (para [0096] - 'screening for olfactory GPCR modulators’; para [0103] - 'GPCR
activity may be measured by assessing a reporter signaf').

It would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of Robsris
and Hung, to obtain a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying oligonucieotide
portion, wherein the peptide portions are enceded by ofigonuclectide sequences that are custom-designed so that at least 10% of the set
of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids that have mora than B0% amino acid
identity to protein sequences of interest, based on the teaching of Roberts and common practice, whergin the peptides of interast are
protein sequences encoded by up to 100 different species of organism, based on the corbination of Hung and Roberts, in order to include
protein of interests in the same family from different species for facilitating identifying the peptide sequence associatad with activity for
charactarization of protein of interest.

pammissaaens=Continuad in the supplemental box
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Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fu 1y
supported by the description, are made:

For dependent claims 2-6, 10-14, 18, 19-20, the word ‘where’ in each claim is assumed to read as ‘wherain'.
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Supplemental Box

in case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box No IV {Lack of unity of invantion)}

Raberts discloses a set of st feast 5,000 distinct peptide constructs {para [0090] - libraries of molecutes having a diversity of at least about
10.sup 9 different molecules’, wherein '10.sup.9 different molecules’ comprising at least 5,000 distinct peptide constructs; para [0008] - 'a
library of nucleic acid-peptide fusion molecules'; para [0127] - the starting library contained approximatsly 3 times. 10.sup.12 different
peptides?}

~- each comprising a peptide portion and an identifying oligonuclectide portion, wherein the peptide portions are encoded by
oligonucleotide sequences {para [0009] - 'a library of diverse nucleic acid-peptide fusion molecules, wherein each molecule of the library
comprises an encoding nucleic acid ... linked to an encoded peptide’, wherein ‘an encading nucleic acid’ is ‘an identifying oligonucieotide
portion’; para [0005] - ' is easier to determine a nuclectide sequence of a nucteic acid molecule encoding a peptide than it is to detemmine
the amino acid sequence of a peptide,... prepare peptide libraries, whergin the encoding nucleic acid molecule remains physically
associated with the peptide. Upon identifying a peptide having a desired activity, the sequence of the encoding nuclsic acid associated
with the peptide can be determined, thus providing information as to the amino acid sequence of the encoded peptide’)

-~that are custom-designed (para [0004) - 'Libraries of peptides ... be prepared based on a known peptide’, wherein "be prepared based on
8 known peptide’ is ‘custom-designed’). Without a shared special technicat feature, the inventions lack unity with one anocther.

The inventions of Groups |+ further share the technical feature of a set of at least 5,000 distinct peptide constructs, each comprising a
peptide portion and an identifying oligonuclectide portion, wherein the peptide postions are encoded by ofigonuciectide sequences that are
custom-designed so that at least 10% of the set .

of peptide constructs produced contain contiguous peptide sequences of at least 12 amino acids that have more than 80% amina acid
identity to protein ssquences encoded by up o 100 different species of organism. However, this shared technical feature doas not
represent & contribution over prior art as being obvious over Roberts, in view of US 2009/0280487 A1 to HUNG et ai. {hereinafter "Hung"}
as follow:

Roberts discloses a set of at least 5,000 distinct peptide constructs (para [6090); para [0008); pare [0127], as discussed abova)

— each comprising a peptide portion and an identifying ofigonucieotide portion, wherein the peptide portions are encoded by
aligonucleotide sequences {para [0009]; para {0005, as discussed above)

--that are custom-designed (para {0004],as discussed above }

— so that the set of peptide constructs preduced contain contiguous peptide sequences of at least 12 amine scids {para [0065] - the
nueleic acid-peptide fusion molecules can include any number of amino acid resides...at ieast... 15, 20, 25, 30, or more amino acid
residues’).

Although Roberts does not specifically teach wherein the peptide sequences of at least 12 amino acids are at least 10% of the set of
peptide that have more than 80% amino acid identity to the protein sequences of interest, one of ordinary siill in the art at the time the
invention was made would have known to do so, because Roberts teaches detecting a desired activity of a peptide for identifying the
peptide sequence associated with the activity {para {0005] - 'Upor identifying a peptide having a desired activity, the seguence of the
encoding nucleic acid associated with the peptide can be determined, thus providing information as 1o the amino acid sequence of the
encoded peplide’), which requires the peptide having enough amino acids and requires snough percentage of peptides to have enough
amino acids, including to have at least 10% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12
aming acids fo include a functional group that have more than 80% amino acid igentity to {the protein sequences of interast. And
furtharmors, it is a common practice to inclutde peptides with known sequences in consensus regions that have at least 80% amino acid
identity to the same proteins from different species when preparing a library {please see US 2007/0020625 A1 fo DUCHAUD et al.: para
{0253] - '2 DNA library prepared from the gerome of a bacterium belonging to... species different from the Photorhabdus strain used to
construct the DNA library', para [0093] - 'The expression “polypeptide exhibiting a certain percentags identity with another”, ...
“homologous polypeptide” will also be used... the amino acid sequence exhibits at least BO%, preforably 85%, 90%. 95%, 98% or 99%,
identity’; please also see US 2005/0026188 A1 to van KESSEL et al.: para [0029] - 'deveioping a library of nucleofide sequences ...
corresponding to variable regions of the cpnB0 gene’; para {0060} - 'a "cnpB0-like” segquencs ... encoding a protein ... has a biologicat
function similar to that of cpn60, ... homalogy of at least 70%. BO% or 30% may be used'; para [0082]- ‘performs substantially the same
role ... the homology will be at least about 80%, 85%, 90% or 95%').

Roberts does not specifically teach wherein the peptides of interest are protein sequences encoded by up to 106 different species of
organism. Hung disclosas a peptide fibrary comprising G-protein coupled receptor polypsptides from up to 100 different speties {para
{DO62] - "a library contains a plurality of members, ...up to about 1000 or more oifactory GPCR polypeptides.... derived from a plurality of
spacies’ para para {0019) - “G-protein coupled receptors®, ar "“GPCRS" are polypeptides’; para {0091} - 'The olfactory GPCRs may be of
known identity...may be derived from ... up to about 100... species of anima¥’, whersin 'up to about 100...species of animal’ is ‘up to 100
different spacles of organism’; para [0129] - 'producing & library ... up to about 1000 or more.. different aifactory GPCRS'; para [0056]; para
[0058]) for activity determination and modutator identification (pava {0096] - ‘screening for aifactory GPCR modulators'; para (0103] -
"GPCR activity may be measured by assessing a reporter signal').

it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of Roberts
and Hung, to obtain a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an identifying ofigonuclectide
portion. wherein the peptide portions are encoded by oligonuclectide sequences that are custom-designed so that at least 10% of the set
of peptide constructs produced contain contiguous peptide sequences of at ieast 12 amino acigs that have more than 88% aming acid
identity to protein sequences of interest, based on the teaching of Roberts and the common practics, wharsin the peptides of interest are
protein sequences encoded by up to 100 different species of arganism, based on the combination of Hung and Roberts, in order to
include protein of interests in the same family from different species for facilitating identifying the peptide sequence associated with activity
for characterization of protein of interest.  Without a shared speciai tachnical feature, the inventions tack unity with ong ancther.

Groups 1+-11i therefore lack unity under PCT Rule 13 because they do not share a same or comasponding special technical feature.
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Supplemental Box

In case the space in any of the preceding boxes is aot sufficient.

Continuation of’
Box V No 2 (citations and explanations)

Regarding claim 2, the combination of Roberts and Hung discloses the set of peplide constructs from claim 1, and the said combination
further discloses wharein the species are aukaryotic specias (Roberts: para [0066] - 'nucleic acid-peptide fusion molecules, ...the initiator
AUG codon in eukaryotic systems', wherein the initiator AUG codon in sukaryotic systems’ indicating the peptide constructs are for
eukaryotic species; para {0083] - ‘RNA-peptide fusions then are generated using an in vitro or in situ translation system. ... eukaryotic
systems are preferred’; Hung: para {005€] - 'the oifactory GPCR may be of human origin ar of non-human animal origin... may be a mouse,
a rat, a dog, or any other non-human animal’; para {[0066] - 'a particular species, particularly @ mammalian, 8.g., human or mouse species’;
para [0091] - The olfactery GPCRs may be of known identity...may be derived from ... up to about 100... species of animal’).

Regarding claim 3, the combination of Roberts and Hung discloses the set of peptide constructs from claim 2, and Hung further discioses
whersin the species are mammalian spectes {para [0056] - ‘the olfactory GPCR may be of human origin or of non-human animal origin...
may be a mouse, a rat, a dog, or any other non-human animal’; para [0066] - ‘a particular species, particularly a mammalian, e.g., human
or mouse species’; para [0091)] - The olfactory GPCRs may be of known identity..may be derived from ... up to about 10Q... species of
animal’).

Regarding claim 7, the combination of Roberts and Hung discloses the set of paptides from claim 1, and Roberts further discloses wherein
the peptide portion is dissociated from the ribosome before being linked to the identifying nucleic acid (para {0009} - The encoding nucleic
acid is translationally linked at or near its 3’ terminus to the C-terminus of its encoded peptide, .... via a peptide acceptor such as
puromyein’; para {0057}, para [0059] - ‘puromycin aets as a universal inhibitor of protein synthesis by binding the transiation complex A
sita, accepting the growing paptide chain, and falling off the ribosome ...methods for transiationally linking an encoding rucleic acid and
encoded peptide ... effecting the joining using a peptide acceptor such as puromyein, which can be linked at or near the 3 terminus of the
encoding nucleic adid such that it can enter the ribosome complex during translation and bs incorporated at the C-terminus of the growing
{nascent) peptide, thereby terminating franslation and linking the encoding nucieic acid and encoded peptide’, wherein * puromycin ...
falling off the ribosome... terminating transiation and linking the encoding nudleic acid and encoded peptide’ indicates 'whergin the peplide
portion is dissociated from the riboscme before being linked to the identifying nucieic acid’; Please see Alkinson for the translation steps:
Entire documentation, especially pg 6.5, Elongation: and pg 6.8, Translocation and Termination).

Regarding claim 8, the combination of Roberts and Hung discloses the set of peptide constructs from claim 1, and the said combination
further abviates wherein the set of peptide constructs comprisas at least 100,000 distinct paptide constructs (Rebents: para {0090} -
“ibraries of moleculss having a diversity of at least about 10.sup.$ different molecules'; para [0008] - 'a library of nucieic acid-peptide fusion
moleculas’; para [0127] - the starting library contained approximately 3 times. 10.sup.12 different peptides')

——-each comprising a peptide portion of at least 10 amino acids and an identifying oligonucleotide portion {Roberts: para [0008] - *a library
of diverse nucleic acid-peptide fusion molecules, wherein each molecule of the library comprises an encoding nucleic acid ... linked to an
encoded peptide’, wherein 'an encoding nucleic acid’ is 'an identifying oligonucleotide portion”; para [0005] - ‘it is easier to determine a
nucieatide sequence of a nucleic acid molecule encoding a peptide than it is to determine the amino acid sequence of a peptids,...Upon
identifying a peptide having a desired activity, the saquence of the encoding nucleic acid associated with the peptide can be determined,
thus providing information as to the amino acid sequence of the encoded peptide’; para [0065; - 'the nucleic acid-peptide fusion molecules
can include any number of amine acid resides...at least... 15, 20, 25, 30, or more amino acid residues’)

—wherein the peptide portions are encoded within oligonuciectide sequences that ars custom designed (Roberts: para [0004) - ‘Libraries
of peptides ... be prepared based on a known peptide’, wherein ‘be prepared based on a knawn peptide' is ‘custom-designed'; para [0009] -
‘a Bbrary of diverse nuclsic acid-peptids fusion molecuies, wherain sach molecule of the library comprises an snceding Audleic acid ...
linked to an encoded peptide').

—-such that at least 80% of the sequences contain no more than one in-frame codon that can function as a stop codon in the transtation
system used fo make the peptide constructs (Roberts: para [0092] - the orthogonal aminoacylated tRNA, which is charged with an
unnatural amino acid residue, recognizes a stop codon... a start codon operably linked to a protein coding sequence, and each of which is
linked to 8 peptide accepter at the 3-end of the peptide coding sequence, which includes or can include one or a series of stop codons, ...
to prodiice a popuiation of RNA-peptide fusion molecules comprising peptides’, wherein additional stop codons are used for transiating
unatural amine acids, one of ardinary skili in the art at the time the invantion was made wouid have known to inciude no more than one in-
frame codon that can function as a stop codon in the translation system used to make the peptide constructs because is the basic principle
for successful protsin translation; para [6094] - *an amber suppressor tRNA, which recognizes a UAG stop codon. ...cther unnatural
residues stich as N-methyl glycine and N--{S)-phenylathyi giycine similarly can be used”: Hung: para [0073] - 'a fusion protein may contain
a heterologous N-terminal domain (e.g, an epitope tag) fused in-frame with a GPCR that has had its N-terminal methionine residue either
fleleted or substituted with an alternative amino acid', wherein ‘fused in-frame’ is the basic practice ingluding in-frame codon that can
function as a stop codon' for protein transiation; para [0039) - "The boundaries of the coding sequence are typically delermined by a start
codon at the 5 {amino} terminus and & transiation stop codon at the 3" (casboxy) terminus’, wherein *a transiation stop codon at the 3
{carboxy) terminus’ indicates each conding sequence having ‘one in-frame codon that can function as a stop codon in the translation
system used to make the peptide constructs’, one of ordinary skilt in the art at the time the invention was made would have known to have’
.atleast 30% of the sequences contain no more than one in-frame codon that can function as a stop codon in the transiation system used
to make the peptide constructs’ for producing sufficient amount of distinct peptides, but not high percentage of premature peptides due to
tha prasence of undesired stop codon).

Continued in the next supplemantal box
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Continuation of;
The previous supplemeantal bax - Box V No 2 (citations and explanations)

Ciaim 6 lacks an inventive step under PCT Article 33(3) as baing obvious over Roberts, in view of Hung, as above, and further in view of
US 2007/0014810 A1 to BAKER et al. thereinafter ‘Baker').

Reganding claim &, the combination of Roberts and Hung discioses a set of at least 5,000 distinct peptide constructs, each comprising a
peptide portion and an identifying ofigonucleotide portion, wherein the peptide portions are encoded by oligonucieotide sequences that are
custom-designed so that at least 10% of the set of peptide constructs produced contain contiguous peptide sequences of at least 12 amino
acids that have more than 80% amino acid identity to protein sequences encoded by up to 100 different species of organism, as discussed
in the discussion of ¢laim 1. Roberts further discloses using the set of peptide constructs for detecting a desired activity of a peptide for
idantifying the peptide sequence associated with the activity (para [0005] - ‘Upon identifying a peptide having a desired activity, the
sequence of the encoding nucleic acid associated with the peptide can be determined, thus providing information as to the amino acid
sequence of the encoded peptide’). .

Said combination does not specifically teach wherein the peptide sequences are grouped into one or more sets of partially overlapping
sequences. Baker discloses a method for identifying figand binding domains of a sequance of interest, the methed comprising producing a
set of peptide sequences that are partially overlapping sequences that cover the entire sequence of the sequencs of interest for identifying
ligand binding domains (para {0359] - ‘The identification of motifs and/or super motifs that correlate with high and intermediate affinity
binding ... identification of immunogenic peptide epitopes ... all possible peptides of 9 amine acids in length and overlapping by eight amino
acids ... which cover the entire sequence of the ... proteins ...were evaluated for binding to five allele-specific HLA molecules’; para [0361] -
"a large fraction of HLA class | and class Il moleculas can be classified into a relatively faw supertypes. each characterized by largely
overlapping peptide binding repertoires, and cansensus structures of the main peplide binding pockets’). Although Baker does not
specifically teach the peptide sequences are grouped into one or more sets of partially overlapping sequences, one of ordinary skill in the
art at the time the invention was made would have known to do so by grouping partially averlapping sequences generated from the same
protein in the same group for facilitating characterization of the protein function associated with the peptide fragments in the protein.

it would have baen obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings ol Roberts
and Hung with that of Baker, to obtain a set of at least 5,000 distinct peptide constructs, each comprising a peptide portion and an
identifying oligonucleotide partion, wherein the peptide portions are encoded by oligonuclentide sequences that are custom-designed so
that at least 10% of the set of peptide constructs produced contain contiguous peptide sequances of at least 12 amino acids that have
mare than 80% amino acid idantity to protein sequences encoded by up to 100 different species of organism, based on the combination of
Roberts and Hung, and further wherein the peptide sequences are grouped into one or more sets of partially overlapping sequences,
based on the combination of Baker, Roberts and Hung, in order to obtain a set of distinct peptide constructs that include all factional
fragments of the targeted protein sequences for facilitating characterization of the functional domain of the targeted protein sequences in
different species of organism.

Claitns 1-3 and 6-8 have industrial applicability as defined by PCT Article 33(4) bacause the subject matter can be made or used in
industry.
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PCT/US2014/044191 25 June 2014 25 June 2013

Applicant
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This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18, A copy is being transmitted to the International Bureau,

This international search report consists of a total of -3 sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a.  With regard to the language, the international search was carried out on the basis of:
[Z] the international application in the language in which it was filed,

D a translation of the international application into which is the language of
a translation furnished for the purposes of intemational search (Rules 12.3{(a) and 23.1(b})).

b. D This international search report has been established taking inte account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.65is(a)).

c. D With regard 1o any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.

2. |Z Certain claims were found unsearchable (see Box Ne. II).
L Unity of invention is lacking (see Box No. 11I).

4. With regard to the title,
IZI the text is approved as submitted by the applicant.
I:I the text has been established by this Authonty to read as follows:

5. With regard to the abstract, )
7 . . .
the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this internationat search report, submit comments 1o this Authority.

6. With regard to the drawings,
2. the figure of the drawings to be published with the abstract is Figure No. FIG.8
as suggested by the applicant.
as selected by this‘Authon'ty, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.
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Box Neo. 11 Observations where certfain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1 El Claims Nos.:

because they relate to subject matter not required 10 be searched by this Authority, namely:

2, D vCIaims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful intemational search can be carried out, specifically:

% .
3. Claims Nos.: 5-41, 45-53
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. ITI  Observations where unity of invention is lacking (Continuation of item 3 of first sheer)

This International Searching Authority found multiple inventions in this international application, as follows:

i I:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims, .

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the tequired additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additiona search fees were accompanied by the applicant’s protest and, whetre applicable, the
payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
- fee was not paid within the Ume limit specified in the invitation.
I:I No protest accompanied the payment of additional search fees.
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considered novel or cannot be considered 1o invelve an inveniive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

Date of the actual completion of the international search

10 QOctober 2014

Date of mailing of the international search report

07 NOV 2014

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.C. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  571.273-3201

Authorized officer:
Blaing R. Copenheaver

PCY Helpdesk: 57 1-272-6300
PCT QS¥: 571-272-7774

Form PCTASA/210 (second sheet) (fuly 2009)

Curio EXT057-p. 29
Curio v Prognosys



From the

PCT/US2014/044191 07.11.2014

PATENT COOPERATION TREATY

INTERNATIONAL SEARCHING AUTHORITY

To: U YIN

MORRISON & FOERSTER LLP
12531 HIGH BLUFF DRIVE, SLHTE 100
SAN BIEGO, CA 92130-2040

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 43bis.1)

(ampmortisecr) 07 NOV 2014
.Applicant’s or agent’s file reference FORFURTHER ACTION
699932000340 See paragraph 2 below
International application No, International filing date (day/monthvear) Priority date {dawmonth/vear}
PCTAUS2014/044191 25 June 2014 25 June 2013

International Patent Classification (IPC) or both national classification and IPC
IPC{8) - €C12Q 1/86 (2014.01)
CPC -  C12Q 1/8609 (2014.09)

Apptlicant PROGNOSYS BIOSCIENCES, INC.

@ Box No. |

Box Ne. [
Box Nao. ilI
Box No. IV

) Box No. V

Box No. VI

Box No. Vil

LU0 XOXO

Box No, VI
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Box Ne. | Basis of this opinien
1. With regard to the 'Iangu‘agc, this opinton has been established on the basis of:
the international application in the fanguage in which it was filed.
D a translation of the international application into which is the language of a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1{b}).

2. D This opinion has been established taking into account the rectification of sn obvious mistake authorized by or notified
to this Authority under Rule ¢ (Rule 435is.1(a))

3. With regard 1o any nucleotide and/or amin¢ acid sequence disclosed in the intemational application, this opinion has been
established on the basis of a sequence listing filed or furnished: .

a. (means)
I:! on paper

D in electronic form

D in the international application as filed
D together with the international applicétion in electronic form

l:l subscquently to this Authority for the purposes of search

4, D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to ihat in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Addisional comments:
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Box No. Il Non-establishment of opinion with regard to novelty, inventive step and indusirial applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be indistrially
applicable have not been examined in respect of .

D the entire international application.

claims Nos. 541, 45-53

because:

D the sawd international application, or the said claims Nos, : relate to the {ollowing
subject matter which does not require an mtemanonal search {specify):

IE the description, claims or drawings (indicate particular elements below) or said claims Nos. 5-41, 45-53
are 50 unclear that no meaningful opinion could be formed (specif):

Clairns 541 and 45-53 are multiple dependent claims not drafted in accordance with the second and third sentences of Rule 6.4(a).

D the claims, or said claims Nos. : are so inadequately supported
by the description that no meaningful opinion could be formed (specgﬁ))

H no internationat search report has been established for said claims Mos. 5-41, 45-53

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limi

fumnish a sequence listing on paper comptying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available to the International Searching Authority in a form and mannacceptable
to it

D furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrativg
Instructions, and such listing was not available to the International Scarching Authority in a form and mannacceptable
to it.

D pay the required late fiurnishing fee for the furnishing of a sequence listing in response 10 an invitation under
Rule 13ser. 1{a) or (b).

D See Supplemental Box for further details.
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Box Ne. V Reasoned statement under Rule 43bis.1(a){i) with regard to novelty, inventive step or industrial applicability;
citatiens and expianations supporting such statemens .

1. Statement

Novelty (N} Claims ~ 1-4,42-44 YES
Claims None NO

Inventive step (15) Claims None ) YES
Ciaims 14, 42-44 NO

Industrial applicability (IA) Claims 1-4,4244 - YES
Claims Nong NG

2. Citations and explanations:

Claims 1-4,> and 4244 lack an inventive step under PCT Article 33(3) as being obvious over Chee in view of Routenbery et al. {hereafter
Routenberg).

Regarding claim 1, Chee distloses a method of defermining a spatial pattern of abundance, expression and/or activity of a biological target in a
sample {the invention provides an assay system to determine spatial patterns of abundance or activity or both of multiple biclogical targets at
multiple sites in'a sample, Para. [0008]), comprising: (a) delivering a probe for a binlogical target o a sample (delivering encoded probes for the
multiple biofogical targets to the mudtiple sites in the sampie, Para. I0008)), the probe comprising a binding moiety capabie of binding to the
biological target, wherein the probe comgrises an identity tag that identifies the biological target or target-binding moiety {(Where each encoded
probe comprises a probe region that may interact with the biological targets, Para. [0008]); (b} afiixing the sample from step (a} to a first microfluidic
device Raving muitiple first addressing channels, wherein each first addressing channei identifies a first area in the sample (Microfiuidic passages
for holding and carrying fiuid may bé formed on and/ or above the planar substrate by a fluidics layer abutied to the substrate. Fiuid reagents can be
selected and detivered according to selective opening and closing of valves disposed between reagert resenvoirs, Para. [DO76]; delivering encoded
probes for the multiple biological targets o the muitiple sites in the sample, Para. [0008]; biological sample in ten discrete areas, Para. {0083}); (c)
delivering a first address {ag through each of the first addressing channels to each Brst area in the sample, wherein each first address tag is {o be
coupled to the probe andfor the adaptor (delivering encaded probes for the multiple biological targets to the muttiple sites in the sample, Para.
{0008]; Biglogicat targets can include.. .proteins, Para. [0042]); (d) affixing the sample from step {c} to a second microfluidic device having multiple
second addressing channels, wherein each second addressing channe! identifies in the sample a second area that intersects with a first area
identified by the first (Microfluidic passages for holding and carying fluid may be formed on and/ or above the planar substrale by a fluidics layer
abutted to the substrate. Fluid reagents can be selected and delivered according to selective opening and closing of vaives disposed between
reagent resenvoirs, Para. {0076); delivering encoded probes for the multiple biclogical targels to the multiple sites in the sample, Para. [0008B};
biological sample in ten discrete areas, Para. [0063]}; (e) dekivering a second address tag through each of the second addressing channels to each
second area in the sample {coding tags, Which identify the positions in the sample of the biclogical targets being assayed, and thus can be used to
lirk assay resuits back to locations in the sample, Para, [0042); Microfluidic passages for helding and carrying fluid may be formed on and/ or above
the planar substrate by a fluidics layer abutted to the substrate. Fluid reagents can be selected and delivered according {o selective apening and
closing of valves disposed between reagent reservoirs, Para, {0076]), wherein each second address tag is (o be coupled to the probe and/or the
adaptor, whereby the first address tag and the second address tag at an intersection between a first area and a second area determing the
intersection’s address (delivering probes and encoding agents Where the encoding agents (in some embodiments pre-coupled fo the probes) are
defivered to the sample according to a known spatial pattern, Para, [0051] a coding tag that identifies a location of the sife to which the encoded
probe was delivered, Para. [0008}; The second encoded probe 422 comprises cxdirg tag 406, assoclated With, e.g., a universal priming site for
amphfication of the assay praduets or an adapter to enable identification of the coding identifiers using sequencing technoiogies 416, Para. {0062];
See FIG. 4a); {f) analyzing the probe and/or the adaptor bound to the biotogical target (determining ali or a portion of a sequence of the ercoded
probes, and assaciating the abundance or activity or both of the multiple biolegical targets to the locations of the sites in the sample, Para. {0008];
Following hybridization, the refative amounis of a particular target mapping to different spatial focations in the sampie can be determined by the
relative abundances of the resolvable labels, Para. [0086]), the analysis comprising: (1) determining the abundance, expression and/or activity of
the biological target by assessing the amount of the probe and/or the adaptor bound to the biclogical target (determining all or a portion of a
seguence of the encoded probes, and sssaciating the abundance or activity or both of the multiple biological targets to the locations of the sites in
the sampie, Para. [0008]; Following hybridization, the relative amounts of a particudar target mapping fo different spatial locations in the sample can
be determined by the relative abundances of the resolvable labels, Para. [0086]; The second encoded probe 422 comprises coding tag 406,
associaled Wik, e.g., a universal priming site for amplification of the assay products or an adapter to enable identification of the cading identifiers
using sequencing technologies 410, Para. [0062]; See FIG. 4a; Tag 410 can be a universal priming site for amplification of the assay products or an
adaplor to enable identification of the address tag 406; as defined in Para. {(148) and FIG. 4a of the Instant application); and {2) detemmining the
identities of the identity tag and the first and second address tags at each address {the term includes the determination of the identity and ordering
of a plurality of conligucus nuclectides in a nucleic acid, Para. [0033]; The second enceded probe 422 comprises coding tag 406, associated With,
2.9., & universal priming site for ampiification of the assay products or an adapier to enable identification of the coding identifiers using sequencing
technelogies 410, Para. [D062]; See FIG. 4a; Tag 410 can be a universa! priming site for amplification of the assay products o an adapior to enable
identification of the address tag 406; as defined in Para. [6146] and FIG. 4a of the instant application); and (g) determining a spatial paltem of the
biclogica! target abundance, expression and/or activity in the sample based on the analysis-of step {f) (Following hybridization, the relative amounis
of a particular target mapping to different spatial locations in the sample can be determined by the refative abundances of the resolvable labels,
Para. [0088}), but fails to explicilly disclose addsessing channels at an angle greater than 0 degree.,

However, Routenberg is in the lield of integrated microfluidic addressing systems {Abstract) and teaches addressing channels af an angle greater
than 0 degree {Schematic cross-section of patterning probe; {b) pattemed channels and through holes; (c) fan-out connects o patteming channels
and (d) resulting pattern on substrate after selective area functionalization, Pg. 1286, eight-hand column, top of page; See FiG. 5, esp. 5¢).

it would have been obvious to one of ordinary skilt in the art at the time of invention to modify the method of Chee to include the addressing
channeis atan angle greater than 0 degree as taught by Routenberg. The motivation wouid have been to allow measurements to be taken in
spatial pattemns (Routenbery, left-hand column, first paragragh).
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Continuation of;

Regarding claim 2 Chee discloses a method of determining a spatial patiem of abundance, expression and/or activity of a biclogical target
in a sample {the invention provides an assay system to determine spatial pattems of abundance or activity or both of muitiple biological
targsts at multiple sites in a sample, Para. {0008]), comprising: {a} affixing a sample to a first microfluidic device having mulliple first
addressing Channels {delivering encoded probes for the muitiple biological targets to the multiple sites in the sample, Para. [(008]; provide
a biclogical sample affixed to a support, See FiG. 1), wherein each first addressing channe! identifies a first area in the

Sample {coding tags, which identify the positions in the sample of the biological targets being assayed, Para. {0042); delivered to the
sample according to a known spatial pattem, alowing the probes to interact or react with biological targets, Para. [0051]);

{b) defivering a first probe for a biologicat target through each of the first addressing channels to each first area in the sample {delivering
encoded probes for the multiple biological targets to the muitiple sites in the sample, Para. [0008}; Biological tar gets can include. ..
proteins, Para. [0042]; invention can include instru mentation such as one or more pumps, valves, fluid reservoirs, channels, andfor
reagent siorage cells. Reagent delivery systems are configured to move fuid to contact a discrete section of the biclogical sample, Para.
[0074)}, the probe compnsing: {1} a first binding mofety capable of binding to the biclogical target {(Where each encoded probe comprises a
proba region that may interact with the biological targets, Para. {0008]); (2) a first address tag that identifies an area in the sample to which
the first probe is delivared (coding tags, Which identify the positions in the sample of the biological targets being assayed, and thus can be
used to link assay results back to locations in the sample, Para. [0042}); and (3) a first identity tag that identifies the biclegical target or the
first binding moiety {a coding tag that identifies a location of the site to which the encoded probe was delfivered, Para. [0008}; The second
encoded probe 422 comprises coding tag 406, associated With, e.g., a universal priming site for amplification of the assay products or an
adapter to enabie identification of the coding identifiers using sequencing technoiogies 410, Para. [0062]; See FiG. 4a; Tag 4t0 canbe a
universal prirming site for amplification of the assay products or an adaptor to enable identification of the address tag 406; as defined in
Para. [0146] and FIG. 4a of the instant application}; (¢} affixing the sample from step (b} to a second microfluidic device having multiple
second addressing channels, wherein each second addressing channe! identifies in the sample a second area that intersects with a first
area identified by the first (defivering encoded probes for the muitiple biological targets to the muitiple sites in the sample, Para. [0008];
provide a biological sample affixed to a support, See FIG. 1; Microfluidic passages for holding and carrying fluid may be formed on and/ or
above the planar substraie by a fluidics layer abutted to the subsirate. Fluid reagenis can be setected and delivered according to selective
opening and closing of valves disposed between reagent reservoirs, Para. [0076]; delivering encoded probes for the muitiple biological
targets to the multiple sites in the sample, Para. {0008); biological sample in ten discrete areas, Para. [0063}); (d) delivering a second
probe for the biological target through each of the second addressing channels to each second area in the sample (delivering probes and
encoding agents Yhere the encoding agents (in some embodiments pre-coupied to the probes) are defivered ta the sample accordingto a
known spatial pattem, Para. [0051]); a coding tag that identifies a location of the site to which the sncoded probe was delivered, Para.
{0008]; The secand encoded probe 422 comprises coding tag 406, asseciated With, e.9., a universal priming site for amplification of the
assay products or an adapter to enable identification of the coding identifiers using sequencing technologies 410, Para. {0062]; See FIG.
4a, the probe comprising: (1) & second binding moiety capabie of binding o the biciogicat target {defivering encoded probes for the
muitipie biological targets to the multiple sites in the sample, Para. [0008]; Biclogical targets can include. ..proteins, Para. [0042}); (2)a
second address tag that identifias an area in the sample to which the first probe is delivered; and {3) a second identity tag that identifies
the biological target or the second binding moiety, whereby the first address tag and the second address tag at an intersection between a
first area and a second area determine the intersection's address (a coding tag that identifies a location of the site to which the encoded
probe was delivered, Para, [0008]; The second encoded prabe 422 comprises coding tag 406, associated With, e.g., a universal prming
site for amplification of the assay products or an adapier to enable identification of the coding identifiers using sequencing technologies
410, Para. [0062]; See FIG. 4a; Tag 410 can be a universal priming site for amplification of the assay products or an adaptor lo enable
identification of the address tag 406; as defined in Para. {0146] and FIG, 4a of the instant application); (e} analyzing the probes bound to
the biclogical target targst (detarmining alt or 3 portion of a sequence of the encoded probes, and associating the abundance or activity or
both of the multiple biological targets to the locations of the sites in the sample, Para. [G008}; Foliowing hybridization, the relative amounts
of a particular target mapping to different spatial locations in the sample can be determined by the relative abundances of the resolvable
labeis, Para. [00B6]), the analysis comprising: {1} determining the abundance, expression and/or activity of the biological target by
assessing the amournt of the probes bound to the biological target; and {2) determining the identities of the first and second identity tags
and the first and second address tags at each address (determining all or a portion of a sequence of the encoded probes, and associating
the asbundance or activity or both of the multiple biological targets to the locations of the sifes in the sample, Para. {0008]; Following
hybrigization, the relative amounts of a particular target mapping o different spatial locations in the sample can be determined by the
ralative abundances of the resolvabie labels, Para. {0086]; The second encoded probe 422 comprises coding tag 406, associated With,
2.9., a universal priming site for amplification of the assay products ar an adapter to enable identification of the coding identifiers using
sequencing technologies 410, Para. [0062]; See FIG. 4a; Tag 410 can be a universal priming site for ampiification of the assay products or
an adaptor to enable identification of the address tag 4086; as defined in Para. [(0146} and FIG, 4a of the instant application); and

(f} determining a spatial pattem of the biological target abundance, expression andfor activity in the sample based on the analysis of step
(e} (Following hybridization, the relative amounts of 3 particular target mapping to different spatial locations in the sample can be
determined by the relative abundances of the resolvable labels, Para. [0086]), but fails to explicitly disclose addressing channels at an
angle greater than 0 degres.

However, Routenberg is in the field of integrated microfluidic addressing systems (Abstract) and teaches addressing channels at an angie
greater than 0 degree {Schematic cross-section of patteming probe; (b} patitemed channels and through holes; {c) fan-out connects to
pattemning channels and (d) resulting pattern on substrate after selective area functionalization, Pg. 126, right-hand column, top of page;
See FIG. §, esp. 5¢).

It would have been obvious to one of ordinary skill in the art at the time of invention to modify the method of Chee (o include the addressing
channsls at an angle greater than 0 degree as taught by Routenberg. The motivation would have been to allow measurements to be taken
in spaltial pattemns (Routenberg, left-hand column, first paragraph).
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Continuation of:

Regarding claim 3, Chee discloses a method of determining a spatial patiern of abundance, expression and/or activity of a biclogical target| .
ire a sample (the invention provides an assay system to determine spatial patterns of abundance or activity or both of muitiple biclogical
targets at muitiple sites in a sample, Para. [0008]), comprising: {a) affixing a sample to a first microfluidic devics having multiple first
addrassing Channels (delivering encoded probes for the multiple biological targets to the multiple sites in the sample, Para. {0008]; provide
a biological sample affixed to a support, See FIG. 1), wherein each first addressing channel identifies a fust area in the sample {coding
tags, which identify the positions in the sample of the biological targets being assayed, Para. {0042]; deliverad to the sample according fo a
known spatial pattern, allowing the probes to interact or react with biologicat sargets, Para. [0051]); (b) delivering a probe for 2 biological
target through each of the first addressing channels te each first area in the sample, the probe comprising a binding moiety

capable of binding to the biological target (delivering encoded probes for the multiple bioclogical targets to the multiple sites in the sample,
Para. [0008]; Biological tar gets can include.. proteins, Para, [0042]; invention can include instru mentation such as cne or more pumps,
vaives, fluid reservoirs, channels, and/or reagent storage cells. Reagent dalivery systems are configured to move fuid to contact a discrete
section of the bielegical sampls, Para. [0074}]), whersin the probe and/or the adaptor comprises: (1) a first address tag that identifies an
area in the sample to which the probe is delivered (Whera sach encoded probe comprises a probe region that may interact with the
biological targets, Para. {0008]); and (2) an identity tag that identifies the biologica! target or the binding moiety (coding tags, Which identify
the positions in the sample of the biological targets being assayed, and thus can be used to link assay resuits back to Jocations in the
sample, Para. {0042]); {c} affixing the sample from step (H) te a second microfluidic device having muitiple second addressing channels,
whierein each second addressing channel identifies in the sample 2 second area that intersects with a first area identified by the first
{defivering encoded probes for the multipie biological targets to the muitiple sites in the sample, Para. [0008}; provide a biological sampie
affixed to a support, See FIG. 1; Microfiuidic passages for holding and carrying fluid may be formed on andf or above the planar substrate
by a fluidics layer abutted to the substrate. Fluid reagents can be selected and delivered according to selective opening and closing of
valves disposed between reagent resesvoirs, Para. {0076]; delivering encoded probes for the muitiple biological targets to the multipla sites
in the sample, Para. {0008]; bialogical sample in ten discrete areas, Para. {d063}); {d) delivering a second address tag through each of the
second addressing channels to each second area in the sample, wherein each second address tag is to be coupled to the probe and/or the]
adaptor, whereby the first address tag and the second address tag at an intersection batween a first area and a second area

determine the intersection's address {determining alt or a portion of a seguence of the enceded probes, and associating the abundance or
activily or both of the multiple biological targets to the locations of the sites in the sample, Para. [0008]; Following hybridization, the relative
amounts of a particular target mapping to different spatial locations in the sample can be determined by the relative abundances of the
resolvable fabels, Para. {1086]; The second encoded probe 422 comprises ceding tag 408, associated With, e.g., a universat priming site
for amplification of the assay products or an adapier to enable identification of the coding identifiers using sequencing technologies 410,
Para. {0062); See FIG. 4a; Tag 410 can be a universal priming site for amplification of the assay products or an adaptor to enable
identification of the address tag 406; as defined in Para. [0146] and FIG, 4a of the instant application); {&) analyzing the probe and/or the
adaptor bound to the biclogical target, the analysis comprising: (1) determining the abundance, expression and/or activity of the

biological target by assessing the amount of the probe and/or the adaptor bound to the biological target; and (2) determining the identities
of the identity tag and the first and second address tags at each address {determining all or a portion of a sequence of the encoded
probes, and associating the abundance or activity or both of the multiple biologicat targets to the locations of the sites in the sample, Para.
[G008}; Fallowing hyhridization, {he relative amounts of a particular target mapping to different spatial locations in the sample can be
determined by the relative abundances of the resclvable labels, Para. [00886}); and (f) determining a spatial pattem of the biclogical target
abundance, expression and/or activity in the sample based on the analysis of step (e) (Following hybridization, the relative amounts of a
particuiar target mapping to different spatial locations in the sample can be determined by the relative abundances of the resclvable labels,
Para. [0086}), but fails to explicily disclose addrassing channels at an angle greater than § degree.

Howaver, Routenberg is in the field of integrated microfluidic addressing systems (Abstract) and teaches addressing channels at an angle
greater than 0 degree (Schematic cross-section of palterning probe; (b) pattemed channels and through holes; (¢} fan-out connects to
patterning channels and {d) resulting patiern on substrate after selective area functionalization, Pg. 126, right-hand column, {op of page;
See FIG. §, esp. 5¢). '

It would have been obvious {0 one of ordinary skill in tha art at the time of invention to modify the method of Chee to include the addressing
channels at an angle greater than 0 degree as taught by Routenberg. The motivation would have been o allow measurements to be taken
in spatial patterns {(Routenberg, left-hand colurmmn, frst paragraph).

Regarding claim 4, modified Chee discloses the method of elaim 3. Chee fails {o explicitly disciose wherein the angle is about 90 degrees,
about 80 degrees, about 70 degrees, about 60 degrees, about 50 degrees, about 40 degrees, about 30 degreas, about 20 degrees, or
about 10 degrees. ’

However, Routenberg teaches the angle is about 90 degrees (Schematic cross-section of patterning probe; (b} pattened channels and
through holes; {c} fan-out connects to patterning channels and {d} resulting pattern on substrate after selective area functionatization, Pg.
126, right-hand column, top of page; See FiG. 5, esp. 5b, Patteming channels are perpendicuiar to the through-hold channels).

1t would have been obvious to one of ordinary skill in the ant at the time of invention to modify the method of Chee fo include the angle is
about 90 degrees as taught by Rouienberg. The motivation would have been o allow measurements to be taken in spatial pattermns
{Routenbery, {eft-hand column, first paragraph).
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Regarding claim 42, Chee discloses a method of address coding multiple sites in a sample {delivering encaded probes for the multiple
protein targets to the multiple sites in the sample in a known spatial pattemn, Para. [0015]; encoded probe comprises a probe region that
may interact With the biological targets and a coding tag that identifies a location of the site to Which the encoded probe Was delivered,
Para. [0008)), comprising: (a) providing a sample affixed to a first microfluidic device having multiple first addressing channels (delivering
encoded probes for the multiple biological targets to the multiple sites in the sample, Para. [000B}; provide a biological sample affixed to a
support, See FIG. 1), wherein each first addressing channel identifies a first area in the sample {coding tags, which identify the positions in
the sample of the biological targets being assayed, Para. [0042]; delivered to the sample according to a known spatial pattem, allowing the
probes to interact or react with biological targets, Para. [0051]); (b} delivering a first probe capable of binding to a target in the sample
through each of the first addressing channels to each first area in the sample (delivering encoded probes for the multiple biological targets
to the multiple sites in the sample, Para. [0008); {coding tags, which identify the positions in the sample of tha biological targets being
assayed, Para. [0042]; delivered to the sample according to a known spatial pattem, allowing the probes fo interact or react with biclogical
targets, Para. [0051])); (c) affixing the sample from step (b) to a second microfluidic device having multiple second addressing channels
{delivering encoded probes faor the multiple biological targets to the multiple sites in the sample, Para. [0008); provide a biological sample
affixed to a support, See FIG. 1, wherein each second addressing channel identifies in the sample a second area that intersects with a first{ -
area identified by the first (delivering encoded probes for the multiple biological targets to the multiple sites in the sample, Para, [0008];
provide a biological sample affixed to a support, See FIG. 1; Microfiuidic passages for holding and carrying fluid may be formed on andf or
above the planar substrate by a fluidics layer abutted to the substrate. Fluid reagents can be selected and delivered according to selective
opening and closing of valves disposed between reagent reservairs, Para. [0076]; delivering encaded probes for the multiple biological
targets to the multiple sites in the sample, Para. {0008); biclogical sample in ten discrete areas, Para. [0063)); (d) delivering a second

probe capable of binding to the target in the sample through each of the second addressing channels to each second area in the sample
{determining afl or a portion of a sequence of the encoded probes, and associating the abundance or activity or both of the multiple
biological targets to the locations of the sites in the sample, Para. [0008); Following hybridization, the relative amounts of a particular target
mapping to diffarent spatial locations in the sample can be determined by the relative abundances of the resolvable labels, Para. {0086];
The second encoded probe 422 comprises coding tag 406, associated With, .9., a universal priming site for amplification of the assay
products or an adapter to enable identification of the coding identifiers using sequencing technologies 410, Para. {0062): See FIG. 4a; Tag
410 can be a universal priming site for ampfification of the assay products or an adaptor to enable identification of the address tag 406; as
defined in Para, [0146] and FIG. 4a of the instant application), and (e} determining an address of an intersection between a first area and a
sacond area in the sample based on the first probe and the second probe bound to the target at the intersection {Following hybridization,
the relative amounts of a particular target mapping to different spatial locations in the sample can be determined by the relative
abundances of the resolvable labels, Para. [0086]), but fails to explicitly disclose addressing channels at an angle greater than 0 degree.
However, Routenberg is in the field of integrated microfluidic addressing systems {Abstract) and teaches addressing channels at an angle
greater than 0 degree (Schematic cross-section of patterning prohe; {b) patterned channels and through holes; {c) fan-out connects to
patteming channels and {d} resulting pattern on substrate after selective area functionalization, Pg. 126, right-hand column, top of page;
See FIG. 5, esp. 5¢).

It would have bean obvious to one of ordinary skill in the art at the time af invention to modify the method of Chee to include the addressing
channels at an angle greater than O degree as taught by Routenberg. The motivation would have been lo allow measuremsnts to be taken
in spatial patterns (Routenberg, left-hand column, first paragraph). .

Regarding ¢laim 43, modified Chee discloses the method of claim 42. Chee fails to explicitly disclose wherein the angle is about 30
degrees, about 80 degrees, about 70 degrees, about 60 degrees, about 50 degrees, about 40 degrees, about 30 degrees, about 20
degrees, or about 10 degrees.

However, Routenberg teaches the angle is about 90 degrees {Schemalic cross-section of patteming probe; (b} patterned channels and
through holes; (¢} fan-out connects to patterning channels and {d) resulting pattern on substrate after selective area functionalization, Pg.
126, nght-hand column, top of page; See FIG. 5, esp. 5b, Patterning channels are parpendicular to the through-hold channels).

1t would have been obvious to one of ordinary skill in the art at the time of invention to modify the method of Chee to include the angle is
about 90 degress as taught by Routenberg. The motivation would have been to allow measurements to be taken in spatia! patterns
{Rouienberg, teft-hand calumn, first paragraph).

Regarding claim 44, madified Chee discloses the method of claim 42. Chee further discloses wherein the first addressing channels .
substantially parallel each other and the second addressing channels substantially paraflel each other {Tha flow-cell can include infet and
oulist tubas connected therete and opticnally an extemal pump is used to

daliver reagents to the flow~cell and across the biological sampie. The flow cells are configured to deliver reagents only to certain portions
of the hiclogical sample, restricting the amount and type of reagent delivered to any spacific section

of the biological sample, Para. [0075]; Coding tag a2 is deposited on the biclogical sample in ten spots on the second honzontal line in
412. Coding tag a3 is

deposited on the biological sample in ten spots on the third horizontal line in 412, and so on. Whereas the "a” tags are deposited in ten
horizontal rows, the “b” tags are depaosited in ten vertical rows as shown in 414, Para. [0063]; See FIG. 4).

Claims 1-4 and 42-44 meet the criteria sel out in PCT Article 33(4), and thus have industrial applicability because the subject matter
claimed can be made or used in industry.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney's Docket No.: 47706-0004001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Mark S. Chee Art Unit :  Unknown
Patent No. ;9,371,598 Examiner : Unknown
Issue Date . June 21,2016 Conf.No. : 2142
Application No. : 13/080,616

Filed : April 5, 2011

Title :  SPATIALLY ENCODED BIOLOGICAL ASSAYS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REVOCATION AND NEW POWER OF ATTORNEY

The undersigned for 10X Genomics, Inc. (“10X”) and Prognosys Biosciences, Inc.,
(*Prognosys™) acting on behalf of 10X and Prognosys, hereby revokes all powers of attorney
previously granted in the application.

By virtue of an agreement effective as of November 18,2018 between 10X and Prognosys, 10X
is authorized to direct prosecution of the above-identified patent application.
The undersigned for 10X and Prognosys, acting on behalf of 10X and Prognosys, hereby

appoints 10X’s attorney(s) and agent(s) at Fish & Richardson P.C. (the “Firm”), which are
associated with the Customer Number provided below, to prosecute this application and to
transact all business in the Patent and Trademark Office connected therewith, said appointment
to be to the exclusion of the inventor(s) and his/their attorney(s) and agent(s) in accordance with

the provisions of 37 CFR §3.71, et seq. of the Patent Office Rules of Practice.

159367

The undersigned also direct all correspondence be addressed to that Customer
Number.

PTO Customer Number: 159367

By executing this Power of Attorney, Prognosys is allowing the Firm to prosecute the
above-referenced patent application and to prosecute any matters that may arise before the U.S.
Patent & Trademark Office (“PTO”) in the enforceable life of the above-referenced patent.
Although this Power of Attorney states that Prognosys is appointing the Firm with “power of
attorney” for the sole purpose of prosecuting the matters arising before the PTO in connection

with the patent and patent application, that appointment is understood solely in light of
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0004001
Patent No. : 9,371,598

Issued : June 21, 2016
Application No. : 13/080,616
Filed : April 5, 2011
Page : 20f3

Prognosys’s ownership interest in the application. So, despite the use of the phrase “power of
attorney,” the executed Power of Attorney does not create an attorney-client relationship
between Prognosys and the Firm, or, for that matter, between the Firm and any other person.
Moreover, communications between Prognosys and the Firm will not be withheld from 10X.
10X will remain the Firm’s sole client with respect to the subject application and
patent. Accordingly, the Firm understands, and your signature on the Power of Attorney
confirms, that the Firm has no attorney-client relationship with Prognosys, despite your

execution of this Power of Attorney.

Each undersigned, whose title is supplied below, is empowered to act on behalf of the

indicated party.

Respectfully submitted,

Date: ,Aerl\ 2 2014 { 6‘, W\(/L/

Printed Name: Evic 9. LonYelke
10X Genomics, Inc.

Title: _ Gevneve\  Counze |

/

Printed Name: M*A’-RK O/R‘:E

Prognosys Biosciences, Inc.

Date: /V\Q/‘.f 2) ?/Olq /\/La/\/{/\/m./\/‘

Title: CE@
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First Named Inventor : Mark S. Chee

Patent No. : 9,371,598
Issued : June 21, 2016
Application No. : 13/080,616
Filed : April 5,2011
Page : 3of3

Customer Number 159367
Fish & Richardson P.C.
Telephone: (612)335-5070
Facsimile: (877) 769-7945

61850684.doc

Attorney Docket: 47706-0004001
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Attorney's Docket No.: 47706-0004002 / 700-000102US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Mark S. Chee Art Unit :  Unknown
Application No. . 15/187,661 Examiner : Unknown
Filed ;. June 20, 2016 Conf.No. : 1038

Title . SPATIALLY ENCODED BIOLOGICAL ASSAYS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REVOCATION AND NEW POWER OF ATTORNEY

The undersigned for 10X Genomics, Inc. and Prognosys Biosciences, Inc., acting on
behalf of 10X Genomics, Inc. and Prognosys Biosciences, Inc., hereby revokes all powers of
attorney previously granted in the application.

By virtue of an agreement effective as of November 18, 2018 between 10X Genomics, Inc. and
Prognosys Biosciences, Inc., 10X Genomics, Ine. is authorized to direct prosecution of the
above-identified patent application.

The undersigned for 10X Genomics, Inc. and Prognosys Biosciences, Inc., acting on

behalf of 10X Genomics, Inc. and Prognosys Biosciences, Inc., hereby appoints 10X
Genomics, Inc.’s attorney(s) and agent(s) at Fish & Richardson P.C. (the “Firm™), which are
associated with the Customer Number provided below, to prosecute this application and to
transact all business in the Patent and Trademark Office connected therewith, said appointment
to be to the exclusion of the inventor(s) and his/their attorney(s) and agent(s) in accordance with

the provisions of 37 CFR §3.71, et seq. of the Patent Office Rules of Practice.

159367

The undersigned also direct all correspondence be addressed to that Customer
Number.

PTO Customer Number: 159367

By executing this Power of Attorney, Prognosys Biosciences, Inc. is allowing the Firm
to prosecute the above-referenced patent application and to prosecute any matters that may arise
before the U.S. Patent & Trademark Office (“PTO”) in the enforceable life of the above-
referenced patent. Although this Power of Attorney states that Prognosys Biosciences, Inc. is

appointing the Firm with “power of attorney” for the sole purpose of prosecuting the matters
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0004002 / 700-000102US

Application No. : 15/187,661
Filed : June 20, 2016
Page i 20f3

arising before the PTO in connection with the patent and patent application, that appointment is
understood solely in light of Prognosys Biosciences, Inc.’s ownership interest in the application.
So, despite the use of the phrase “power of attorney,” the executed Power of Attorney does not
create an attorney-client relationship between Prognosys Biosciences, Inc. and the Firm, or, for
that matter, between the Firm and any other person. Moreover, communications between
Prognosys Biosciences, Inc. and the Firm will not be withheld from 10X Genomics, Inc..

10X Genomics, Inc. will remain the Firm’s sole client with respect to the subject
application and patent. Accordingly, the Firm understands, and your signature on the
Power of Attorney confirms, that the Firm has no attorney-client relationship with

Prognosys Biosciences, Inc., despite your execution of this Power of Attorney.

Each undersigned, whose title is supplied below, is empowered to act on behalf of the

indicated party.
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Application No. : 15/187,661
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Respectfully submitted,

Date: A‘P“:\ 2, 2e19 é‘ 6 \/k/(.k-—-\

Printed Name: €Exic S. nibt=\ce
10X Genomics, Inc.

Title: G;gnctra.\ Cou.(\ﬁc‘

7

/n/w/{, 3,200 Ma L _CA~

Printed Name:
Prognosys Biosciences, Inc.

Title: (&0

Customer Number 159367
Fish & Richardson P.C.
Telephone: (612) 335-5070
Facsimile: (877) 769-7945

61886512.doc
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Attorney's Docket No.: 47706-0004003 / 700-000103US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Mark S. Chee Art Unit ;1636
Application No. . 16/276,235 Examiner : Unknown
Filed :  February 14,2019 Conf. No. : 7944
Title :  SPATIALLY ENCODED BIOLOGICAL ASSAYS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REVOCATION AND NEW POWER OF ATTORNEY

The undersigned for 10X Genomics, Inc. and Prognosys Biosciences, Inc., acting on
behalf of 10X Genomics, Inc. and Prognosys Biosciences, Inc., hereby revokes all powers of
attorney previously granted in the application.

By virtue of an agreement effective as of November 18,2018 between 10X Genomics, Inc. and
Prognosys Biosciences, Inc., 10X Genomics, Inc. is authorized to direct prosecution of the
above-identified patent application.

The undersigned for 10X Genomics, Inc. and Prognosys Biosciences, Inc., acting on

behalf of 10X Genomics, Inc. and Prognosys Biosciences, Inc., hereby appoints 10X
Genomics, Inc.’s attorney(s) and agent(s) at Fish & Richardson P.C. (the “Firm™), which are
associated with the Customer Number provided below, to prosecute this application and to
transact all business in the Patent and Trademark Office connected therewith, said appointment
to be to the exclusion of the inventor(s) and his/their attorney(s) and agent(s) in accordance with

the provisions of 37 CFR §3.71, et seq. of the Patent Office Rules of Practice.

159367

The undersigned also direct all correspondence be addressed to that Customer
Number.

PTO Customer Number: 159367

By executing this Power of Attorney, Prognosys Biosciences, Inc. is allowing the Firm
to prosecute the above-referenced patent application and to prosecute any matters that may arise
before the U.S. Patent & Trademark Office (“PTO”) in the enforceable life of the above-
referenced patent. Although this Power of Attorney states that Prognosys Biosciences, Inc. is

appointing the Firm with “power of attorney” for the sole purpose of prosecuting the matters
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0004003 / 700-000103US
Application No. 1 16/276,235

Filed : February 14, 2019

Page : 20f3

arising before the PTO in connection with the patent and patent application, that appointment is
understood solely in light of Prognosys Biosciences, In¢.’s ownership interest in the application.
So, despite the use of the phrase “power of attorney,” the executed Power of Attorney does not
create an attorney-client relationship between Prognosys Biosciences, Inc. and the Firm, or, for
that matter, between the Firm and any other person. Moreover, communications between
Prognosys Biosciences, Inc. and the Firm will not be withheld from 10X Genomics, Inc..

10X Genomics, Inc. will remain the Firm’s sole client with respect to the subject
application and patent. Accordingly, the Firm understands, and your signature on the
Power of Attorney confirms, that the Firm has no attorney-client relationship with

Prognosys Biosciences, Inc., despite your execution of this Power of Attorney.

Each undersigned, whose title is supplied below, is empowered to act on behalf of the

indicated party.
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Application No. : 16/276,235

Filed :  February 14,2019
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Respectfully submitted,

Date:  Apcl 12 , 2o\

Attorney Docket: 47706-0004003 / 700-000103US

4 & WU

Date: yM/LQA/() g/. 20(6}

CVL/jxw

Customer Number 159367
Fish & Richardson P.C.
Telephone: (612) 335-5070
Facsimile: (877) 7697945

61886515.doc

Printed Name:  GEeric <. Pnivalce
10X Genomics, Inc.

Title: Gievve o\ Cornse \

AV e a—

/
Printed Name: MH’RK CHEE,

Prognosys Biosciences, Inc.

Title:  (ED
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Attorney's Docket No.: 47706-0004004 / 700-000104US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Mark S. Chee Art Unit : 1636
Application No. : 16/276,260 Examiner : Unknown
Filed . February 14, 2019 Conf. No. : 8647
Title :  SPATIALLY ENCODED BIOLOGICAL ASSAYS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REVOCATION AND NEW POWER OF ATTORNEY

The undersigned for 10x Genomics, Inc. and Prognosys Biosciences, Inc., acting on
behalf of 10x Genomics, Inc. and Prognosys Biosciences, Inc., hereby revokes all powers of
attorney previously granted in the application.

By virtue of an agreement effective as of November 18,2018 between 10x Genomics, In¢. and
Prognosys Biosciences, Inc., 10x Genomics, Inc. is authorized to direct prosecution of the
above-identified patent application.

The undersigned for 10x Genomics, Inc. and Prognosys Biosciences, Inc., acting on

behalf of 10x Genomics, Inc. and Prognosys Biosciences, Inc., hereby appoints 10x Genomics,
Inc.’s attorney(s) and agent(s) at Fish & Richardson P.C. (the “Firm”), which are associated with
the Customer Number provided below, to prosecute this application and to transact all business
in the Patent and Trademark Office connected therewith, said appointment to be to the exclusion
of the inventor(s) and his/their attorney(s) and agent(s) in accordance with the provisions of 37

CFR §3.71, et seq. of the Patent Office Rules of Practice.

159367

The undersigned also direct all correspondence be addressed to that Customer
Number.

PTO Customer Number: 159367

By executing this Power of Attorney, Prognosys Biosciences, Inc. is allowing the Firm
to prosecute the above-referenced patent application and to prosecute any matters that may arise
before the U.S. Patent & Trademark Office (“PTO”) in the enforceable life of the above-
referenced patent. Although this Power of Attorney states that Prognosys Biosciences, Inc. is

appointing the Firm with “power of attorney” for the sole purpose of prosecuting the matters
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0004004 / 700-000104US
Application No. : 16/276,260

Filed :  February 14,2019

Page : 20of3

arising before the PTO in connection with the patent and patent application, that appointment is
understood solely in light of Prognosys Biosciences, Inc.’s ownership interest in the application.
So, despite the use of the phrase “power of attorney,” the executed Power of Attorney does not
create an attorney-client relationship between Prognosys Biosciences, Inc. and the Firm, or, for
that matter, between the Firm and any other person. Moreover, communications between
Prognosys Biosciences, Inc. and the Firm will not be withheld from 10x Genomics, Inc..

10x Genomics, Inc. will remain the Firm’s sole client with respect to the subject
application and patent. Accordingly, the Firm understands, and your signature on the
Power of Attorney confirms, that the Firm has no attorney-client relationship with

Prognosys Biosciences, Inc., despite your execution of this Power of Attorney.

Each undersigned, whose title is supplied below, is empowered to act on behalf of the

indicated party.
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0004004 / 700-000104US
Application No. : 16/276,260

Filed : February 14,2019
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Respectfully submitted,

Date:____Arpei\ 12 2019 @4 W\M‘/\

Printed Name: Eric S. LWOWkakey
10x Genomics, Inc.

Title: e e\ Cony %@\

Date: ,WUW[; g} Lol WUA/{,\/M/\.,—

Printec( Name: WUQ’RK. CVléé

Prognosys Biosciences, Inc.

Title: (/‘ZO
Customer Number 159367
Fish & Richardson P.C.
Telephone: (612) 335-5070
Facsimile: (877) 769-7945
61886516.doc
3
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Attorney's Docket No.: 47706-0005US1 / 700-000201US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Mark Chee Art Unit :  Unknown

Patent No. ;9,868,979 Examiner : Unknown

Issue Date :  January 16, 2018 Conf.No. : 9096

Application No. ¢ 14/900,602

Filed . December 21, 2015

Title :  SPATIALLY ENCODED BIOLOGICAL ASSAYS USING A
MICROFLUIDIC DEVICE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REVOCATION AND NEW POWER OF ATTORNEY

The undersigned for 10x Genomics, Inc. and Prognosys Biosciences, Inc., acting on
behalf of 10x Genomics, Inc. and Prognosys Biosciences, Inc., hereby revokes all powers of
attorney previously granted in the application.

By virtue of an agreement effective as of November 18,2018 between 10x Genomics, Inc. and
Prognosys Biosciences, Inc., 10x Genomics, Inc. is authorized to direct prosecution of the
above-identified patent application.

The undersigned for 10x Genomics, Inc. and Prognosys Biosciences, Inc., acting on
behalf of 10x Genomics, Inc. and Prognosys Biosciences, Inc., hereby appoints 10x Genomics,
Inc.’s attorney(s) and agent(s) at Fish & Richardson P.C. (the “Firm”), which are associated with
the Customer Number provided below, to prosecute this application and to transact all business
in the Patent and Trademark Office connected therewith, said appointment to be to the exclusion
of the inventor(s) and his/their attorney(s) and agent(s) in accordance with the provisions of 37

CFR §3.71, et seq. of the Patent Office Rules of Practice.

The undersigned also direct all correspondence be addressed to that Customer
Number.

PTO Customer Number: 159367

By executing this Power of Attorney, Prognosys Biosciences, Inc. is allowing the Firm
to prosecute the above-referenced patent application and to prosecute any matters that may arise
before the U.S. Patent & Trademark Office (“PTO”) in the enforceable life of the above-

referenced patent. Although this Power of Attorney states that Prognosys Biosciences, Inc. is
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First Named Inventor :  Mark Chee Attorney Docket: 47706-0005US1 / 700-000201US
Patent No. : 9,868,979

Issued : January 16,2018
Application No. : 14/900,602

Filed : December 21, 2015
Page : 20f3

appointing the Firm with “power of attorney” for the sole purpose of prosecuting the matters
arising before the PTO in connection with the patent and patent application, that appointment is
understood solely in light of Prognosys Biosciences, Inc.’s ownership interest in the application.
So, despite the use of the phrase “power of attorney,” the executed Power of Attorney does not
create an attorney-client relationship between Prognosys Biosciences, Inc. and the Firm, or, for
that matter, between the Firm and any other person. Moreover, communications between
Prognosys Biosciences, Inc. and the Firm will not be withheld from 10x Genomics, Inc..

10x Genomics, Inc. will remain the Firm’s sole client with respect to the subject
application and patent. Accordingly, the Firm understands, and your signature on the
Power of Attorney confirms, that the Firm has no attorney-client relationship with

Prognosys Biosciences, Inc., despite your execution of this Power of Attorney.

Each undersigned, whose title is supplied below, is empowered to act on behalf of the

indicated party.
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Patent No. : 9,868,979

Issued :  January 16,2018
Application No. : 14/900,602

Filed : December 21, 2015
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Respectfully submitted,

Date: A‘orl\ 12, 201y

Date: /Mvﬂv\ﬂ( g/’ U(?

Customer Number 159367
Fish & Richardson P.C.
Telephone: (612)335-5070
Facsimile: (877) 769-7945

61886518.doc

Attorney Docket: 47706-0005US1 / 700-000201US
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Printed Name: _ €ric. Q. cOhiYee ey
10x Genomics, Inc. '
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Printed Name: MH"}D—V\ CMEE

Prognosys Biosciences, Inc.

Title: (/EO
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Attorney's Docket No.: 47706-0006US1 / 700-000301US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Mark S. Chee Art Unit : Unknown
Patent No. : 9,879,313 Examiner : Unknown

Issue Date :  January 30,2018 Conf. No. : 5726
Application No. : 14/900,604

Filed i December 21, 2015

Title : METHODS AND SYSTEMS FOR DETERMINING SPATIAL

PATTERNS OF BIOLOGICAL TARGETS IN A SAMPLE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REVOCATION AND NEW POWER OF ATTORNEY

The undersigned for 10x Genomics, Inc. and Prognosys Biosciences, Inc., acting on
behalf of 10x Genomics, Inc. and Prognosys Biosciences, Inc., hereby revokes all powers of
attorney previously granted in the application.

By virtue of an agreement effective as of November 18, 2018 between 10x Genomics, Inc. and
Prognosys Biosciences, Inc., 10x Genomics, Inc. is authorized to direct prosecution of the
above-identified patent application.

The undersigned for 10x Genomics, Inc. and Prognosys Biosciences, Inc., acting on
behalf of 10x Genomics, Inc. and Prognosys Biosciences, Inc., hereby appoints 10x Genomics,
Inec.’s attorney(s) and agent(s) at Fish & Richardson P.C. (the “Firm”), which are associated with
the Customer Number provided below, to prosecute this application and to transact all business
in the Patent and Trademark Office connected therewith, said appointment to be to the exclusion
of the inventor(s) and his/their attorney(s) and agent(s) in accordance with the provisions of 37

CFR §3.71, et seq. of the Patent Office Rules of Practice.

The undersigned also direct all correspondence be addressed to that Customer
Number.

PTO Customer Number: 159367

By executing this Power of Attorney, Prognosys Biosciences, Inc. is allowing the Firm
to prosecute the above-referenced patent application and to prosecute any matters that may arise
before the U.S. Patent & Trademark Office (“PTO”) in the enforceable life of the above-

referenced patent. Although this Power of Attorney states that Prognosys Biosciences, Inc. is
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0006US1 / 700-000301US
Patent No. : 9,879,313

Issued :  January 30, 2018
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Filed : December 21, 2015
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appointing the Firm with “power of attorney” for the sole purpose of prosecuting the matters
arising before the PTO in connection with the patent and patent application, that appointment is
understood solely in light of Prognosys Biosciences, Inc.’s ownership interest in the application.
So, despite the use of the phrase “power of attorney,” the executed Power of Attorney does not
create an attorney-client relationship between Prognosys Biosciences, Inc. and the Firm, or, for
that matter, between the Firm and any other person. Moreover, communications between
Prognosys Biosciences, Inc. and the Firm will not be withheld from 10x Genomics, Inc..

10x Genomics, Inc. will remain the Firm’s sole client with respect to the subject
application and patent. Accordingly, the Firm understands, and your signature on the
Power of Attorney confirms, that the Firm has no attorney-client relationship with

Prognosys Biosciences, Inc., despite your execution of this Power of Attorney.

Each undersigned, whose title is supplied below, is empowered to act on behalf of the

indicated party.
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0006US1 / 700-000301US
Patent No. : 9,879,313

Issued : January 30, 2018
Application No. : 14/900,604
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Respectfully submitted,

Date:__Prpci\ \’Ll 2o\4 4 4 , WK/'\

Printed Name: Eoc S. WOniit=lce
10x Genomics, Inc.

Title: Caen~ceal Cornse \
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Printed Name: _JVHA®K, CH 25

Prognosys Biosciences, Inc.

Title:  (EO
Customer Number 159367
Fish & Richardson P.C.
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Attorney's Docket No.: 47706-0006002 / 700-000302US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Mark S. Chee Art Unit :  Unknown
Application No. : 15/831,158 Examiner : Unknown

Filed :  December 4, 2017 Conf.No. : 5500

Title : METHODS AND SYSTEMS FOR DETERMINING SPATIAL

PATTERNS OF BIOLOGICAL TARGETS IN A SAMPLE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REVOCATION AND NEW POWER OF ATTORNEY

The undersigned for 10x Genomics, Inc. and Prognosys Biosciences, Inc., acting on
behalf of 10x Genomics, Inc. and Prognosys Biosciences, Inc., hereby revokes all powers of
attorney previously granted in the application.

By virtue of an agreement effective as of November 18,2018 between 10x Genomics, Inc. and
Prognosys Biosciences, Inc., 10x Genomics, Inc. is authorized to direct prosecution of the
above-identified patent application.

The undersigned for 10x Genomics, Inc. and Prognosys Biosciences, Inc., acting on
behalf of 10x Genomics, Inc. and Prognosys Biosciences, Inc., hereby appoints 10x Genomics,
Inc.’s attorney(s) and agent(s) at Fish & Richardson P.C. (the “Firm”), which are associated with
the Customer Number provided below, to prosecute this application and to transact all business
in the Patent and Trademark Office connected therewith, said appointment to be to the exclusion
of the inventor(s) and his/their attorney(s) and agent(s) in accordance with the provisions of 37

CFR §3.71, et seq. of the Patent Office Rules of Practice.

The undersigned also direct all correspondence be addressed to that Customer
Number.

PTO Customer Number: 159367

By executing this Power of Attorney, Prognosys Biosciences, Inc. is allowing the Firm
to prosecute the above-referenced patent application and to prosecute any matters that may arise
before the U.S. Patent & Trademark Ofﬁc¢ (“PTO”) in the enforceable life of the above-
referenced patent. Although this Power of Attorney states that Prognosys Biosciences, Inc. is

appointing the Firm with “power of attorney” for the sole purpose of prosecuting the matters
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0006002 / 700-000302US

Application No. : 15/831,158
Filed : December 4, 2017
Page : 20f3

arising before the PTO in connection with the patent and patent application, that appointment is
understood solely in light of Prognosys Biosciences, Inc.’s ownership interest in the application.
So, despite the use of the phrase “power of attorney,” the executed Power of Attorney does not
create an attorney-client relationship between Prognosys Biosciences, Inc. and the Firm, or, for
that matter, between the Firm and any other person. Moreover, communications between
Prognosys Biosciences, Inc. and the Firm will not be withheld from 10x Genomics, Inc..

10x Genomics, Inc. will remain the Firm’s sole client with respect to the subject
application and patent. Accordingly, the Firm understands, and your signature on the
Power of Attorney confirms, that the Firm has no attorney-client relationship with

Prognosys Biosciences, Inc., despite your execution of this Power of Attorney.

Each undersigned, whose title is supplied below, is empowered to act on behalf of the

indicated party.
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0006002 / 700-000302US

Application No. : 15/831,158
Filed : December 4, 2017
Page : 3of3

Respectfully submitted,

Date:__ Agci\ 2 20l4 4 4 U\AM—/‘

Printed Name: __ Ecic €. (Onil=V e
10x Genomics, Inc.

Title: Genaeal  Covmgel

/
Printed Name: MH'\D—K CHEE

Prognosys Biosciences, Inc.

Title:  CEO

/V’/La/\f 2,200 Mad

Customer Number 159367
Fish & Richardson P.C.
Telephone: (612) 335-5070
Facsimile: (877) 769-7945

61886523.doc
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Electronic Acknowledgement Receipt

EFS ID: 35965652
Application Number: 16402098
International Application Number:
Confirmation Number: 6332

Title of Invention:

Spatially Encoded Biological Assays

First Named Inventor/Applicant Name:

Mark S. CHEE

Customer Number:

159367

Filer:

Cameron Mark Luitjens/Judith Witzel

Filer Authorized By:

Cameron Mark Luitjens

Attorney Docket Number:

47706-0004005

Receipt Date: 09-MAY-2019
Filing Date:
Time Stamp: 13:35:51

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B)ftes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
2336907
1 Power of Attorney PrognosysnonclientPOAs.pdf no 21
4a16d7b258c5ceB211aab57536e85442414]
28c14
Warnings:
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Information:

Total Files Size (in bytes): 2336907

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.Uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/402,098 05/02/2019 1636 785 47706-0004005 1 1
CONFIRMATION NO. 6332
159367 FILING RECEIPT
FISH & RICHARDSON P.C.
10x Genomics RO AR LR AR TR
P.O. BOX 1022

MINNEAPOLIS, MN 55440-1022
Date Mailed: 05/28/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Mark S. CHEE, San Diego, CA;
Applicant(s)

Prognosys Biosciences, Inc., San Diego, CA;

Power of Attorney: The patent practitioners associated with Customer Number 159367

Domestic Priority data as claimed by applicant
This application is a CON of 16/276,235 02/14/2019
which is a CON of 15/187,661 06/20/2016 PAT 10308982
which is a CON of 13/080,616 04/05/2011 PAT 9371598
which claims benefit of 61/321,124 04/05/2010

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4

Curio EX1057-p. 346
Curio v Prognosys



Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 05/24/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/402,098

Projected Publication Date: 09/05/2019
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

Spatially Encoded Biological Assays
Preliminary Class
435
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/402,098
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
o o o N/A N/A N/A 330 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 380 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 1 minus 20 = 50 - 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 230 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 785 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
| Total . i = =
s (37 CFg ?.16(i)) Minus = OR =
% Independent * Minus | *** = _ OR _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CFg ?.16(i)) OR =
% Independent * Minus | *** = _ OR _
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWwWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
16/402,098 05/02/2019 Mark S. CHEE 47706-0004005 6332
159367 7590 05/29/2019 | EXAMINER
FISH & RICHARDSON P.C.
10x Genomics MARTINELL, JAMES
P.O. BOX 1022

MINNEAPOLIS, MN 55440-1022

| ART UNIT | PAPER NUMBER
1634
| NOTIFICATION DATE | DELIVERY MODE
05/29/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

PATDOCTC@f{r.com
ipadmin@ 10xgenomics.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/402,098 CHEE, Mark S.

Decision Granting Request for

Prioritized Examination (Track /) Examiner Art Unit AlA (FITF) Status
BRIAN W BROWN OPET No

1. THE REQUEST FILED 02 May 2019 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track I}.
B. (J for an application undergoing continued examination (RCE).

claims, more than thirty total claims , or a multiple dependent claim;
filing a request for continued examination ;

filing a notice of appeal;

filing a request for suspension of action;

mailing of a notice of allowance;

mailing of a final Office action;

I o m™moO o

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendmen mend th lication ntain more than four in

Telephone inquiries with regard to this decision should be directed to BRIAN BROWN at (571)272-5338.

/BRIAN W BROWN/
Petitions Examiner, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICg}ggmtSEFFCEE'IF"EgIE\gI:IATION RECORD 16/402,008 050912019 3o be Maied
ENTITY: [ LARGE sMALL  (J Micro

APPLICATION AS FILED - PARTI

(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasIC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or () N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16(i)) minus 20 = x 350 -
INDEPENDENT CLAIMS . «
(37 CFR 1.16(h)) minus 3 = x $230 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:ELIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 06/03/2019 | arter PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
E ggtg:lR 1.16(i)) ‘29 Minus | = 20 -9 x 850 - 450
Z | Independent « : xx —
g (370F%1.16(h)) 1 Minus 3 =0 x $230 = 0
< D Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 450
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total . ; "k = -
S | srorr sy Minus = x $0 =
B [ Independent . - wn -
E (37 CFF:% 1.16(h) Minus = x $0 =
2 () Application Size Fee (37 CFR 1.16(s))

J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/MOLIKI | MAY/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

]

\.
Application Number 16/402,098
Filing Date May 2, 2019
First Named Inventor Mark S. Chee
Title
SPATIALLY ENCODED BIOLOGICAL ASSAYS
Art Unit 1636
Examiner Name
Attorney Docket Number 47706-0004005
SIGNATURE of Applicant or Patent Practitioner
Signature /Cameron Luitjens/ Date (Optional) [June 3, 2019
Name Cameron M. Luitiens, Ph.D., J.D. e |58 674

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If

more than one applicant, use multiple forms.
D *Total of forms are submitted.
61938670.doc
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POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on the Transmittal.)

|Z | hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter, which may be an application filed after the date of this power of attorney, or identified above:

159367
OR

|:| | hereby appoint Practitioner(s) named in the attached list as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the patent application referenced in the attached transmittal
letter, which may be an application filed after the date of this power of attorney, or identified above.

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter to:

|:| The address associated with the above-mentioned Customer Number
OR

|Z The address associated with Customer Number: 159367

OR
Firm or
Individual Name

Address

City State | | zip |
Country

Telephone | Email |
| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Prognosys Biosciences, Inc.

|:| Inventor or Joint Inventor (title not required below)

|:| Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

|Z Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

|:| Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being_; filed with this document) (provide sig_;ner‘s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied belgw),is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature AT A RN | Date (Optional)
Name Mhp e ( HEE
Title LEQ

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. If more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

61883609.doc
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Electronic Acknowledgement Receipt

EFS ID: 36188538
Application Number: 16402098
International Application Number:
Confirmation Number: 6332

Title of Invention:

Spatially Encoded Biological Assays

First Named Inventor/Applicant Name:

Mark S. CHEE

Customer Number:

159367

Filer:

Cameron Mark Luitjens/Judith Witzel

Filer Authorized By:

Cameron Mark Luitjens

Attorney Docket Number:

47706-0004005

Receipt Date: 03-JUN-2019
Filing Date: 02-MAY-2019
Time Stamp: 18:58:25

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B)ftes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
145628
1 Power of Attorney TransPOA.pdf no 2
769804273cf32b0b9c6749bc0bd85e82b6f
354a
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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PRELIMINARY AMENDMENT

Prior to examination, please amend the application as indicated on the following pages.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0004005 / 700-000105US
Application No. : 16/402,098

Filed : May 2, 2019

Page : 6 of 7

REMARKS

Applicant has canceled claim 1 and added new claims 2-30. Support for new claims 2
and 21-24 is found in original claim 1 and in the specification, e.g., in paragraphs [0032], [0042],
[0043], [0049], [0058], [0070], and [0080]. Support for new claim 3 is found in the
specification, e.g., at paragraph [0070]. Support for new claims 4 and 27 is found in the
specification, e.g., at paragraph [0032]. Support for new claims 5 and 12 is found in the
specification, e.g., at paragraph [0050]. Support for new claim 6 is found in the specification,
e.g., at paragraph [0035]. Support for new claim 7 is found in the specification, e.g., at
paragraph [0086]. Support for new claims 8 and 9 is found in the specification, e.g., at paragraph
[0033]. Support for new claim 10 is found in the specification, e.g., at paragraphs [0011] and
[0050]. Support for new claim 11 is found in the specification, e.g., at paragraph [0011].
Support for new claims 13 and 14 is found in the specification, e.g., at paragraphs [0050] and
[0067]. Support for new claim 15 is found in the specification, e.g., at paragraph [0012].
Support for new claim 16 is found, e.g., in original claim 1.

Support for new claim 17 is found in the specification, e.g., at paragraph [0013]. Support
for new claim 18 is found in the specification, e.g., at paragraph [0052]. Support for new claims
19 and 20 is found in the specification, e.g., at paragraph [0089]. Support for new claims 25 and
26 is found in original claim 1 and in the specification, e.g., in paragraphs [0032], [0042],
[0043], [0049], [0050], [0058], [0070], and [0080]. Support for new claim 28 is found in the
specification, e.g., at paragraph [0086]. Support for new claim 29 is found in the specification,
e.g., at paragraph [0030]. Support for new claim 30 is found in the specification, e.g., at
paragraph [0042].

No new matter has been added by the present amendments to the claims. Applicant
reserves the right to pursue any cancelled subject matter in this or a continuation application.

Applicant asks that all claims be examined in view of the amendment to the claims.
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0004005 / 700-000105US
Application No. : 16/402,098
Filed : May 2, 2019
Page : 7of7

The fees in the amount of $450 for excess claim fees are being paid with this reply on the
Electronic Filing System. Please apply any other necessary charges or credits to Deposit
Account 06-1050, referencing Attorney Docket No. 47706-0004005.

Respectfully submitted,

Date: June 3. 2019 /Tiffany A. Reiter/

Tiffany A. Reiter, Ph.D.
Reg. No. 61,359

Customer Number 159367
Fish & Richardson P.C.
Telephone: +1 (617) 956-5937
Facsimile: (877) 769-7945

61938679.doc
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First Named Inventor :  Mark S. Chee Attorney Docket: 47706-0004005 / 700-000105US
Application No. : 16/402,098

Filed : May 2, 2019

Page : 20f7

Amendments to the Claims

This listing of claims replaces all prior versions and listings of claims in the application.

Listing of Claims:

1. (Cancelled)

2. (New) A method of associating presence or abundance of a target biological
molecule with a location of interest of a tissue sample, comprising:

delivering a plurality of probes to a tissue sample, wherein at least one probe of the
plurality of probes comprises a protein that specifically binds a target biological molecule of the
tissue sample, wherein the protein is conjugated to an oligonucleotide having a sequence, and

wherein (i) each of the at least one probe comprises a protein that specifically binds a
different target biological molecule of the tissue sample, and (ii) the protein of each of the at
least one probe is conjugated to a different oligonucleotide having a sequence;

imaging the tissue sample to identify a location of interest of the tissue sample; and

determining all or a portion of the sequence(s) of the oligonucleotide(s) or a complement
thereof, of the at least one probe specifically bound to the target biological molecule(s) in the
location of interest of the tissue sample, and using the determined sequence(s) to associate
presence or abundance of the target biological molecule(s) with the location of interest of the

tissue sample.

3. (New) The method of claim 2, wherein the at least one probe is two or more

probes.

4. (New) The method of claim 2, wherein the target biological molecule(s)

comprises a protein.

5. (New) The method of claim 2, wherein the determining step is performed by

nucleic acid sequencing or high-throughput sequencing.
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6. (New) The method of claim 2, wherein the determining step is performed through

hybridization using a label.

7. (New) The method of claim 6, wherein the label is a fluorescent label.

8. (New) The method of claim 3, wherein the sequence of the oligonucleotides of the

two or more probes is determined in parallel.

0. (New) The method of claim 3, wherein the sequence of the oligonucleotides of the

two or more probes are determined sequentially.

10.  (New) The method of claim 4, wherein the two or more probes is at least one

thousand probes.

11.  (New) The method of claim 10, wherein the two or more probes is at least five

thousand probes.

12. (New) The method of claim 2, wherein the plurality of probes is delivered to

multiple sites in the tissue sample.

13.  (New) The method of claim 12, wherein the method further comprises detecting
differential expression of the target biological molecule(s) in the multiple sites of the tissue

sample.

14.  (New) The method of claim 13, wherein the differential expression of the target
biological molecule(s) is associated with a biological structure or cell type in the multiple sites of

the tissue sample.

15.  (New) The method of claim 12, wherein the multiple sites are determined by

histological features of the tissue sample.
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16. (New) The method of claim 2, further comprising, before the determining step,
separating the at least one probe specifically bound to the target biological molecule(s) in the
location of interest of the tissue sample from the plurality of probes not specifically bound to the

target biological molecule(s) in the location of interest of the tissue sample.

17. (New) The method of claim 16, wherein the separating step comprises washing.

18. (New) The method of claim 2, wherein the tissue sample comprises a fresh-frozen

or formalin fixed paraffin embedded (FFPE) tissue sample.

19. (New) The method of claim 2, further comprising identifying a location of the

target biological molecule(s) in one or more serial sections of the tissue sample.

20.  (New) The method of claim 19, further comprising generating a 3-dimensional

map of the target biological molecule(s) in the tissue sample.

21. (New) The method of claim 2, further comprising determining activity of the

target biological molecule(s) at the location of interest of the tissue sample.

22. (New) The method of claim 2, wherein the determined sequence(s) are used to
associate the presence of the target biological molecule(s) with the location of interest of the

biological sample.

23. (New) The method of claim 2, wherein the determined sequence(s) are used to
associate the abundance of the target biological molecule(s) with the location of interest of the

biological sample.

24, (New) The method of claim 2, wherein the determined sequence(s) are used to
associate the presence and abundance of the target biological molecule(s) with the location of

interest of the biological sample.
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25. (New) The method of claim 3, wherein the determined sequence(s) are used to

associate the presence or abundance or both, of each of the two or more target biological

molecules with the location of interest of the tissue sample in parallel.

26. (New) The method of claim 3, wherein the determined sequence(s) are used to
associate the presence or abundance or both, of each of the two or more target biological

molecules with the location of interest of the tissue sample sequentially.

27.  (New) The method of claim 2, wherein one or more of the at least one probe

comprises an antibody that specifically binds a target biological molecule of the tissue sample.

28. (New) The method of claim 2, further comprising conducting a nucleic acid

amplification reaction using the oligonucleotide(s) prior to the determining step.

29.  (New) The method of claim 28, wherein the nucleic acid amplification reaction is

an extension reaction.

30.  (New) The method of claim 2, wherein the tissue sample is a tissue sample

affixed to a support.
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