Application Number 14792094

Filing Date 2015-07-06
INFORMATION DISCLOSURE First Named Inventor ‘ BRENNER, Sydney
STATEMENT BY APPLICANT AU
L nit | 1636
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ BHAT, NARAYAN KAMESHWAR

Attorney Docket Number l CGLC-020C0ON3

GERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 to make the appropriate selection(s):

That each item of information contained in the infermation disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three menths prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e){1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of informatien contained in the infermation disclosure statement was known to

[1 any individual designated in 37 CFR 1.56{c) more than three menths prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

> A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /James S. Keddie, Reg. No. 48,920/ Date (YYYY-MM-DD) 2016-06-29
Name/Print James 8 Keddie Registration Number )48920

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour 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.5. Department of Commaerce, P.O. Box 1430, 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.

EFS Web 2.1.17
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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 autharity for the collection of this information is 35 U.5.C. 2{b}(2); (2) furnishing of the information sclicited
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 de not furnish the requested
infarmation, the U.S. Patent and Trademark Office may not be able to process and/er 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.

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.5.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 record s.

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 oppasing counsel! in the course of seftlement
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 perains, 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 1874, as amended, pursuant to 5 UW.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 Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to anather federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.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 recards conducted by GSA as part of that agency's responsihility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2806. 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.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
enfarcement agency, if the USPTO becomes aware of a violation or potential viclation of law or regulation.

EFS Web 2.1.17
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PTO:5B/06 (08-11)

Approved lor use throwgh 173172014 OMB 0651-0032
U3 Palent and Trademark Qifice: U3 DEFARTMENT OF COMMERCE
Under the Paperwork Reduchon Ad ol 1835 no persons are requued to respond 1o a collection of informataon unless il displays a valhid OME control nomber.

PATENT APPLICATICN FEE DETERMINATION RECORD Application or Dockel Number
Substitute for Form PTO-875 14/792,094 07/06/2015 | [ To be Mailed
enTITY: [ | LaRGE [ smacL [ Mmicro

APPLICATION AS FILED ~ PART |

D Application Size Fee (37 CFR 1.16(s))
p—

{Column 1) {Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE {($) FEE (3}

(] sasicree N N NAA

{37 CFR 1.16{a). {b). o1 (c})
[] sEarcH FEE A MiA A

(37 CFR 1 16{k)., (1), or (mj)
0 exaMINATION FEE

(37 CFR 1.16(0). {0} o1 (a)) NiA NiA A
TOTAL CLAIMS . R
{37 CFR 1.166}) minus 20 = * 8 =
INDEPENDENT CLAIMS : R
137 CFR 1.16(h}) minus 3 = X 5 =

If the specification and drawings exceed 100 sheets
[:] of paper, the application size fee due is $310 ($155
?;Pééﬁﬂeo{f}f% FEE for small entity) for each additional 50 sheets or
: fraction thereof, See 35 LL.S.C, 41(a)(1){G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT GLAIM PRESENT (37 GFR 1.15())
* If the difference in columin 1 is less Lhan zero, enter *§" in colurnn 2, TOTAL
APPLICATION AS AMENDED - PART [l
(Column 1) (Column 2} {Column &)
CLAIMS HIGHEST
REMAINING NUMEER

— 06/29/2016 AFTER PREVIGUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE {$)
5 AMENDMENT PAID FOR
= | T e minus | - 20 -0 x 540 -
5 .'232?2"'6?5“.{.;; -3 Minus | =--3 =0 x 5210 =
=
<

[ ] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 16(p)

TOTAL ADD'L FEE

AMENDMENT

37 GFR 1 16(h)

{Column 1) (Column 2} {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE {$) ADDITIONAL FEE {$)
AMENDMENT PAID FOR
I?g?l (37 CFR - Minug | =~ = % 4 =
Independent - Minus vr - %5 =

[7] Application Size Fee (37 CFR 1.18{s))

D FIRST PRESENTATION OF MULTIFLE DEFENDENT CLAIM {37 CFR 1 16{)))

t I the entry in column 1 is less than the enlry in column 2, wrile “07 in column 3.

** f the "Highesi Number Previously Paid For™ IN THIS SPACE is less than 20, enler *207.
=** ff 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 appropriake box in column 1.

TOTAL ADD'L FEE

LIE
FSTELLA LITTLE/

This collection of information is required by 37 CFR 1.16. The iniormalion is required 1o oblain or relain a beneiil by the public which is to lile {and by Ihe USPTO 1o
process) an application. Confidentialily is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is eslimated 1o lake 12 minules to complele. including galhering.
preparing. and submitting the completed application lorm o the USPTO. Time will vary depending upon the individual case. Any comments on the amouni of time you
require 1o complele this lorm and:or suggeslions for reducing this burden. should be sent to the Chiel Information Officer. 1) 5. Palent and Trademark Oflice. 115,

Deparment ol Commerce. P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT 3END FEES OR COMPLETED FORKMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,
¥ vou need assistance in compieling the form, call 1-800-PTO-G183 and sefect oplion 2
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Electronically Filed

Allorney Dockel No. CGLC-020CONS
REQUEST TO CHANGE Conlirmation No. 9697
THE APPLICANT UNDER First Named Inventor Brenner. Sydney
. Application Number 14/792.094
)
37 C.ER. $ 1.46(¢) Filing Datc Tuly 6. 2015
Group Arl Unit 1634
Address (o
Mail Stop Examiner Name Ei;gsﬁlﬁ:gt”{
Commissioner for Patents
P.O. Box 1450 Tule:  “Ceompasitions and Methads for Intreanolecular
Alexandria, VA 22313-1450 Nucleic Acid Rearrangement”
Dear Sir:

Anpplicants respectlully request that the above-relerenced application be amended to change the
Applicant.

Plcase remove [[Population Geneties Technologies Ltd.]] and add 10X Genomics, Ine. as the
sole Applicant. A Supplemental Application Data Sheel in compliance with 37 CFR 1.76 is submitted

herewith along with a statement under 37 CFR 3.37(¢) to show chain of title 1¢ the new applicant.

Applicants also request that a Corrected Filing Reccipt be issued for the above-identified

application.

If for any rcason a fee is found to be necessary, the Commissioner is authorized (o charge such
[ee 10 Deposit Account No. 50-0815 arder number CGLC-020CONS.

Respectlully submitted,
BOZICEVIC, FIELD & FRANCIS LLP

Datc:  July 13,2016 By: HJames S. Keddie, Reg. No. 48,920/
James 8. Keddie
Registration No. 43,920

Bozicevie. Field & Francis LLP
1900 University Avenue, Suile 200
East Palo Alto, California 94303
Telephone: (650) 327-3400
Facsimile: (6503 327-3231
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PTOAAIAGE (08-12)

Approved for use through 01/31/2013. OMB 0851-0031

U5, Patent and Trademark Oilice: U.S. DEPARTMENT OF COMMERCE

Linder the FPaperwork Reduction Act of 1995, no persons are réquired i réspond (0 a collection of inlormation uniess it displays a valid OB contral number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: 10X Genomics, In¢.
Application No./Patent No.: 14/792,094 Filed/lssue Date: July 6, 2015
Titled: Compositions and Methods for Intramolecular Nuclei¢ Acid Rearrangement

10X Genomics, Inc. . a corporation
{Name of Assignee) {Type of Assignee. e.g.. corporatian. partnership. university. government agency. €1c.)

states that, for the patent application/patent identified above, it is [chose one of options 1, 2. 3 or 4 below}:
1. |E The assignee of the entire right, title, and interest.

2. |:I An assignee of less than the entire right, title, and interest (check applicable box):

[:] The extent {by percentage) of its ownership interest is %. Additional Staternent{s} by the owners holding the
balarice of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s} holding the balance of the interest must be submitted to account for the entire
nght, title, and interest.

3 D The assignee of an undivided interest in the entirety (a2 complete assignment from one of the joint inventors was made}.
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement({s) by the owner(s} holding the balance of the interest must be submitted to account for the entire
right. title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate}, or an undivided interest in the entivety (a
complete ransfer of gwnership interest was made}. The certified document(s} showing the ransfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4} is evidenced by either (choose one of options A or B below):
A, |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office at Reel . Frame . or for which a copy
thereof is aitached.

B. @ A chain of title from the inventor{s). of the patent agplication/patent identified above, to the current assignee as follows:

1. From: the inventors To: Population Genetics Technologies Ltd

The document was recorded in the United States Patent and Trademark Office at
Reel 036049 , Frame 0472 . or for which a copy thereof is attached.
2. From: Population Genetics Technologies Lid To: 10X Genomics, Inc.

The document was recorded in the United States Patent and Trademark Office at
Reel Frame or for which a copy thereof is attached.

[Page 1 of 2]
Thig collection of inlormation is required by 37 CFR 3.73{b). The infarmation is reguired to oain or retain a benefit by the public which is 1o lile (and by the USPTO to
process) an application. Conlidentiality is governgd by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is esiimated 10 fake 12 minutes o complete, including
gathering, preparing. and submitting the compleied application iorm to the USPTO. Time will vary depending upon the individual case. Any comments on the amaung
of time you require 1o complete this iorm and/or suggestions for reducing this burden, should be seni o the Chief Infarmation Cilicer, U.S. Paient and Trademark
Office. U.S. Department oi Commerce. P.O. Box 1430, 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.

I vour need assistanee in complering the form, cafl 1-800-PTO-9799 and selecr oprion 2.
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PTOAAIAGE (08-12)

Approved for use through 01/31/2013. OMB 0851-0031

U5, Patent and Trademark Oilice: U.S. DEPARTMENT OF COMMERCE

Linder the FPaperwork Reduction Act of 1995, no persons are réquired i réspond (0 a collection of inlormation uniess it displays a valid OB contral number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel . Frame . or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel . Frame . of for which a copy thereof is attached.

5 From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel . Frame . or for which a cogy therecf is attached.

6. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel . Frame . of for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheei(s).

)X( As required by 37 CFR 3.73(¢)(1}{i}, the documentary evidence of the chain of title from the original owner to the
assignee was, o concurrently is being, submitted for recordation pursuant to 37 CFR 3.11,

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s}) must be submitied to Assignment
Division in accordance with 37 CFR Part 3. to record the assignment in the records of the USPTO. See MPEP 302.08)

The undersigned (whose title is supplied below)} is authorized 1o act on behalf of the assignee.

Hames S, Keddie, Reqg. No. 48,920/ July 12, 2016

Signature Date

James S. Keddie 48,920

Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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INTELLECTUAL PROPERTY ASSIGNMENT AGREEMENT

This INTELLECTUAL PROPERTY ASSIGNMENT AGREEMENT (“iP
Assignment”), dated as of June 7, 2016, is made by Population Genetics Technotogies Ltd, a
corporation cxisting under the laws of England and Wales with company number 05116842 and
registered office at Salisbury tlouse, Station Road, Cambridge. CB1 2LA. United Kingdom
(“PGT”) and 10X Genomics, [nc., with offices at 7068 Koll Cenler Pkwy #401, Pleasanton, CA
94566 (“10X™). the purchascr of cerlain assets of PGT pursuant to the Intelicctual Property
Purchase and License Apreement between PG and 10X, dated as of October 21, 2015 (the “1P
Purchase Agreement™).

WHEREAS, under the terms of the [P Purchase Agreement, PGT has conveyed,
transferred and assigned to 10X, among other asscts, certain intellectual property of PGT, and
has agreed to execute and deliver this [P Assignment, for recording with governmental
authorities including, but not limited to. the US Patent and Trademark Office:

NOW THEREFORE. the parties agree as [ollows:

1. Assignment. In consideration for the reccipt by PGT of the Purchase Price stipuiated in
the IP Purchase Agreement and other good and valuable consideration. thc receipt and
sufficiency are hereby acknowledged. PGT hereby irrevocably conveys. transfers and assigns to
10X, and 10X hereby accepts. all of PGT's right, title and interest in and to the patents and patent
applications set forth in Schedule 1 hereto and all issuances, divisions, continuations,
continuations-in-part, reissucs, extensions, reexaminations and renewals thereof (the "Patents").

2 Recordation and Further Actions. PGT authorizes the Commissioner (o Patents and any
other povernmental officials to record and register this IP Assignment upon request by 10X,
PGT shall, at 10X's cost, take such steps and actions following the date hereof, including the
execution of any documenis, files, registrations. or other similar items, 1o ensure that the
Assigned IP is properly assigned to 10X, or any assignee or successor thereto,

-

3. Terms of the IP Purchase Agreement. The terms of the TP Purchase Agreement,
including, but not limited to, the representations. warranties, covenants, agreements and
indemnities relating to the Assigned IP arc incorporated herein by this relerence. The parties
hereto acknowledge and agree that the represcntations. warranties, covenanis and agrecments
contained in the I[P Purchase Agreement shall not be superseded hereby but shail remain in full
force and effect to the full extent provided therein. In the event of any conflict or inconsistency
between the terms of the IP Purchase Agreement and the terms hereof, the terms of the IP
Purchase Agreement shall govern.

4, Counterparts. This IP Assignment may be executed in counterparts, cach of which shall
be deemed an original, but all of which together shall be deemcd to be onc and the same
agreement. A signed copy of this IP Assignment delivered by facsimile. e-mail or other means
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of clectronic ransmission shall be deemed (o have the same legal effect as delivery of an original
sigined copy of this IP Assignment.

3. Successors and Assigns. This P Assignment shall be binding upon and shall inure to the
benefit of the partics hereto and their respective suceessors and assigns.

6. Governing Law. This IP Assignment and any dispute, claim or matter arising from or in
connection with it or its subject matter or formation (including non-contractual disputes or
claims) shall be poverned by and construed in accordance with the law ol England and Wales.
The parties agree that the courts of England and Wales will have non-exclusive jurisdiction 1o
settle any such dispute or claim and irrevocably agree (o submit to the jurisdiction of the courts
of England and Wales lor these purposes.

fSIGNATURE PAGE FOLLOWS]
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IN WITNESS WHEREQF, PGT has duly execuled and delivered this intellectual

Property Assignment Agreement as of the date Dirst above written.

AGREED TO AND ACCEPTED:

POPULATION GENETICS
TECHNQLOGIES LYD /

<
s At U Llier et

Name: Mel N, Kronick
Tithe: Director

Address for Notices:

Popudation Genetics Technalogios Lad
Salishury House

Siation Road

Cambridge

CHBI1 2LA

United Kingdom

19X GENOMECS, INC,

By: oLl
Mame: Matthew Murphy ‘
Fitle: Vice President and General
Counse]

Address for Notices:

7068 Kol Center Phwy #401
Pleagsanton

CA 4368

United States of America
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Parse Biosciences, Inc. v. 10x Genomics, Inc.

IPR2023-00958
Page 00609



SCHEDULE 1

ASSIGNED PATENTS AND PATENT APPLICATIONS

PGT Name Entity App No Date Pat No Date Status
Filed Issued
CGLC-020PRV us GIf235.595 812012009 Expired
€GLC-020PRV2 | US ©1/288.792 1202172009 Expired
CGLE-020W0 WIFO 152010/002243 811312010 Expired
CGLC-020EP Ep 10768061.3 /132610 | 2467478 Registered in DE. ES.
FR. GB
COLC-020EPDEV | EP 151937331 81372010 Pending
CGLC-020 1 13/387.343 2152012 | 8.298.767 10302012} Issued
GCLEO0UCN us 13/622.872 /1912012 Abandoned
CGLC-020C0N2 | 115 13/839.450 0972013 1 8356327 10/22/2013 | Issued
CGLC-020C0N3 | US 21750 9092003 | B.479.756 030252004 | tasusd
CGLC-020CON4 [ US 144172694 20472014 | 9.102.930 O8/H12015 | Issued
COLC-DI0CONS | US 14/752.004 70612013 Pending
COLC-020C0NG | U1y 141935253 11/6/2015 Pending
CULC-020CONT | US 14/939.728 22013 Pending

10x Genomics, Inc. Exhibit 2004
Parse Biosciences, Inc. v. 10x Genomics, Inc.

IPR2023-00958
Page 00610



Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CCRR

CORRECTED ADS FORM

Application Number

14752094

Title of Invention

Composftions and Methods for Intramolecular Nucleic Acid Rearrangement

Inventor Information

**If no data is shown, no data has been corrected**

Data of Record

Updated Data

Order Number

Name

Residence Information

Residency

City

State

Country of
Residence

Mailing Address of Inventor

Address 1

Address 2

City,State/Provinge,
Postal Code

Country

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CCRR

Application Information

Data of Record Updated Data

Title of Invention

Compositions and Methods for Intramolecular Nucleic
Acid Rearrangement

Attorney Docket
Number CGLC-020C0NS

Entity Type
Small

Domestic Benefit/National Stage Information

**1f no data is shown, no data has been corrected**

This section allows for the applicant to either claim benefit under 35 U.5.C. 119{e), 120, 121,365(c}, or 386(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 U.S.
C. 11%(e) or 120, and 37 CFR 1.78({a).

Data of Record Updated Data

Pricr Application Status

Application Number

Continuity Type

Prior Application
Number

Filing Date
(YYyy-tMm-00)
Patent Number

Issue Date
{YYYY-MM-DD)

Foreign Priority Information

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info

Doc Code: ADS.CCRR

**If no data is shown, no data has been corrected**

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 US.C. 119(b) antd 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority decument exchange program (PDX) the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55()(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 office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Data of Record

Updated Data

Application Number

Country

Filing Date

Access Code

Applicant Information

**If no data is shown, no data has been corrected™*
Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 1o

have an assignment recorded by the Office,

Data of Record

Updated Data

Applicant Type

ASG

If applicant is the legal
representative, indicate the
autherity te file the patent
application, the inventoris

Name of the Deceased or
Legally Incapacitated
Inventor

Applicant is an
Organization

Yas

Name

Organization Name

10X Genomics, Inc.

Address 1

7068 Koll Center Pkwy

Address 2

#401

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CCRR

City,State/Province, Postal
Code Cambridge Pleasanton CA 94566

Count
ountry s Us

Phone Mumber

Fax Number

Email Address

Assignee Information including Non-Applicant Assignee Information

**If no data is shown, no data has been corrected**
Providing this informaticon in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 of
the CFR to have an assignment recorded in the Office

Data of Record Updated Data

Order

Applicant is an
Organization

Name

Organization Name

Mailing Address

Address 1

Address 2

City, State/Province, Postal
Code

Country

Phone Number

Fax Number

Email Address

Corrected ADS 1.0
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CCRR

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(hj.

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.
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Application No. Applicant({s)

) . . 14/792,094 BREMMER ET AL.
Examiner-initiated Interview Summary i i
Examiner Art Unit
NARAYAN BHAT 1634

All participants (applicant, applicant's representative, PTO personnel):
(1) Examiner: Bhat. (3)

(2} Representative: Mr. Keddie. [4) .

Date of Interview: 11 July 2016

Type: X Telephonic [ Video Conference
] Personal [copy given to: [ applicant [ ] applicant’s representative]

Exhibit shown or demonstration conducted: [ ] Yes B4 No.
If Yes, brief description:

Issues Discussed [J101 [J112 K102 K103 [KOthers

For cach of the checked boxies) abiove. please descreibe below the issue and detailed deseription of the discussion)

Claim(s) discussed: 21,35 and 37.

Identification of prior art discussed: Arts of the record.

Substance of Interview
(For cach Jssue diseussed. provide a detailed deseription and indicote il agreement was reached. Some topies may irclude: identiflication or clacification of a
eelerence of a potiken theceol, Claim nerpretadion, proposed sunendimenis, argumenis of any applicd coloanees i)

See Continuation Sheet.

Applicant recordation instructions: 1l is not necessary lor applicant 1o provide a separate record of the substance of inlerview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the ilems listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed. a general indication of any other gerlinent matters discussed regarding patentability and the
general resulis or eutcome of the interview, to includs an indication as o whether or not agreement was reached on the issues raised.

] Attachment

INARAYAN BHAT/
Primary Examiner, Art Unit 1634

U3 Falent and Trademark Cifice
PTOL-413B (Rev. 8/11/201G) Interview Summary Paper No, 20160716
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Continuation Sheel {PTOL-413B} Application No. 14/792,094

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments:

For compact prosecution the examiner contacted the representative Mr. Keddie on July 11, 2016 to discuss further
amendmenis to place the pending claims in better condition for the allowance. The examiner discussed that the claim
ameandmenis ¢of June 29, 2018 requiring same multiplex identifier for the sample and the plurality of segments ¢f the
nucleic acids still read on the teachings over Braverman and further amendments and terminal disclaimers are needed
to place the pending claims in condition for the allowance.

It was agreed that inclusion of an additional step '(b} iii", of "wherein the multiplex identifier associated with a plurality of
nucleic acid molecules of the sample is different from a multiplex identifier associated with a plurality of segments from
a particular nucleic acid molecule of the sample”, fixing the claim language for any minor informalities, 112 second and
fourth paragraphs issues and filing the terminal disclaimers over claims of US 8,208,767, 8,563,274, 8,679,756 and
9,102,980 and over claims of 14/935,255 and 14/939,728 copending applications and their acceptance by the office
and identifying the support for the amendmenis in the specification would overcome the rejections on the record and
thus allowable,

The representative informed that the amendments require approval from the applicant. On July 13, 2018 the
representative requested to issue an office action in view of not hearing a response from the applicant.

The communicafion Detween the examiner and the reprasentative is made of record.
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Application No. Applicant(s)
14/792.094 BRENNER ET AL.

Office Action Summary Examiner Art Unit AlA (First Invertor 1o Fiie)
NARAYAN BHAT 1634 ﬁl’;’“s

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -~
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after 31X (&) MONTHS from the mailing dale of this communigalion.
- 1f MO period for reply is specified above. \he maximum stalulory period will apply and will expire 51X (8) MONTHS from the mailing date of Ihis communicalion.
- Failure lo reply within the cel or extended period for reply will. by statute. cause Ihe applicalion to become ABAMDONED (35 U.S.C. § 133).
Any reply received by the Office later than 1hree months after the mailing dale of this communicalion, even iHimely filed, may reduce any
earned patent tarm adjustmant. See 37 CFR 1.704(b}.

Status
1)) Responsive to communication{s) filed on £/29/2016.
(1 A declaration{s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)X This action is FINAL. 207 This action is non-final.

3] An election was made by the applicant in response [0 a restriction requirement set forth during the interview on
. therestnction requirement and election have been incorporated info this action.

4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
clased in accordance with the practice under Ex parte Quavie, 1935 C.D. 11,453 0.G. 213

Dispositicn of Claims*

554 Claim(s} 21, 24 and 28-39 is/are pending in the application.

5a) Of the above claim{s) is/are withdrawn from consideration.

6)] Claim(s) is/are allowed.

71 Claimis) 21,24 and 26-38 is/are rejected.

81 Claim(s) 28 is/are objected to.

@[] Claim(s) are subject 10 restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hito Jiwvew UsDIo sovipatenis/initeverts/oph/index jsn or send an inguiry to EPtleadback@usnto aov.

Application Papers
10)[] The specification is objecied to by the Examiner,
11)[X] The drawing(s) filed on Z/8/15 is/are: a)lX] accepted or b)[] objected to by the Examiner.
Applicant may nct request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s} is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
i2)[] Acknowledgment is made of 2 claim for foreign priority under 35 U.S.C. § 118(a)-(d) or (f}.
Certified copies:
alJal o] Some ¢)[] None of the:
1.[] Certified copias of the priority documents have bean raceived.
2.0 Certified copies of the priority documents have been recaived in Application No,
3.0 Copies of the certified copias of the priority documents have been racaived in this Naticnal Stage
application from the International Bureau (PCT Rule 17.2{a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachmeni(s)
1} @ Notice of References Cited (PTC-892) 3) E Interview Summary (PTO-413)
. - Paper No{s)/Mail Date. Z/11/16.
2 E Information Disclosure Staterment{s) (PTO/SBAO8a andior PTOYSB/SE) 4 E Otther: MAS
Paper No{s}/Mail Date . ) ther: Mdio.
U S Patenl and Trademark Office
PTOL-328 {Rev. 11-13) Office Action Summary Part of Paper No iMail Date 20180716
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Application/Control Number: 14/792,094 Page 2
Art Unit: 1634

Final Action
1. The present application is being examined under the pre-AlA first to invent
provisions. This office action is in response to the papers filed on June 29, 2016.
The petition to make the instant application “special” has been granted by the office on
December 22, 2015 and thus has been examined cn expedited basis.

The instant application is a continuation of 14/172,694, now U.S. Patent
9,102,980, which is a continuation of 14/021,790, now U.S. Patent 8,679,756, which is a
continuation of 13/858,450, now U.S. Patent 8,563,274, which is a continuation of
13/622,872, now abandoned, which is a continuation of 13/387,343, now U.S. Patent
8,298,767, which is a national stage entry of PCT/IB2010/002243, claiming priority from
provisicnal application 61288792, filed on 12/21/2008 and from provisional application
61235595, filed on 08/20/2009.

The amendments to independent claims 21, 35 and 37 changing the scope of the
previously rejected said claims necessitated the new grounds of rejections as set forth
in this office action. Accordingly this action has been made final.

It is noted that this office action has been issued due to time constraint to move
the instant application in allotted time and not able to receive the discussed and agreed

amendments on time to place the pending claims in better condition for the allowance.
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Application/Control Number: 14/792,094 Page 3
Art Unit: 1634

Interview Summary
2. For compact prosecution the examiner contacted the representative Mr. Keddie
on July 11, 2016 to discuss further amendments tc place the pending claims in better
condition for the allowance. The examiner discussed that the claim amendments of
June 29, 2016 requiring same multiplex identifier for the sample and the plurality of
segments of the nucleic acids slill read on the teachings over Braverman and further
amendments and terminal disclaimers are needed to place the pending claims in
condition for the allowance.

It was agreed that inclusicn of an additional step ‘(b) iii’, of “wherein the multiplex
identifier assoctated with g plurality of nucleic acid molecules of the sample is different
from a multiplex identifier associated with a plurality of segments from a particular
nucleic acid molecule of the sample”, fixing the claim language for any minor
informalities, 112 secend and feurth paragraphs issues and filing the terminal
disclaimers over ¢laims of US 8,298,767, 8,563,274, 8,679,756 and 3,102,980 and over
claims of 14/935,2585 and 14/939,728 copending applications and their acceptance by
the office and identifying the support for the amendments in the specification would
cvercome the rejections on the record and thus allowable.

The representative informed that the amendments require approval from the
applicant, On July 13, 2016 the represeniative reguested tc issue an office action in
view of not hearing a response from the applicant.

The communication between the examiner and the representative is made of

record.
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Application/Control Number: 14/792,094 Page 4
Art Unit: 1634

Claim Status
3. In the claim listing of June 29, 2018 claims 21, 24 and 26-39 are pending in this
application and are under prasecution. Claims 21, 24, 28, 29, 31 and 35-37 are
amended. Claims 1-20, 22 and 23 are canceled. No new matter has been introduced by
the claim amendments as applicant has identified the support for the amendments in

the instant specification {Remarks, pg. 7).

Withdrawn Objection and Rejections and Response to the Remarks
4, The previous objection 10 the abstract has been withdrawn in view of amending
the abstract in line with the claims (Remarks, pg. 7). The amendments do not introduce
the new matter.

The previous objection to the specification not listing the header “Brief
Description of the Drawings” was an oversight on the part of the examiner. It is noted
that said header is listed in page 1 of the instant specification.

5. The previous ODP rejections of instant claims 21-39 over claims of 7,544,473,
8,685,678, 8,722,368 and cver claims of 14/273,197 copending application in view of
Braverman has been withdrawn in view of the claim amendments. The arguments
regarding said ODP rejections have been fully considered (Remarks, pgs. 7 and 8).
They are moot in view of withdrawn rejections necessitated by the claim amendments,
6. The previous rejection of claims 21-25 and 28-39 under pre-AlA 102(b) as being

anticipated by Brenner has been withdrawn necessitated by the claim amendments.
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Application/Control Number: 14/792,094 Page 5
Art Unit: 1634

The arguments regarding said rejection have been fully considered (Remarks, pg. 8).

They are moot in view of withdrawn rejections necessitated by the claim amendments.

Maintained Rejections and Response to the Remarks
7. The previous rejection of claims 21-25 and 28-39 under pre-AlA 35 USC 102(b)
as being anticipated by Braverman has been maintained. The arguments regarding said
rejection have been fully considered (Remarks, pg. 8). They are not persuasive
because claims as amended only require single multiplex identifier that identifies the
sample and the segments of nucleic acids recited in generality without distinguishing the
segment of the nucleic acid molecule and the segments of the particular nucleic acid
mclecule. This feature is taught by Braverman.
8. The previous rejection of claims 21, 24 and 26-39 under pre AlA 35 USC 103(a)
as being unpatentable cver Braverman in view of Bosnes has been maintained. The
arguments regarding the said rejection have been fully considered (Remarks, pg. 9).
They are not persuasive for the following reasons.

The arguments are directed to Braverman is deficient because it fails to teach or
suggest a method for tagging nucleic acid molecules in a way that results in the
segments of a particular nucleic acid molecule being tagged with the same tag
sequence and Bosnes, which is cited solely to provide a way to analyze mRNA, fails to
meet Braverman's deficiency and, as such, the cited references, taken in any

combination, fail to provide each and every element of the rejected claims (Remarks,

pg. 9).
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Application/Control Number: 14/792,094 Page 6
Art Unit: 1634

The above arguments are not persuasive because claims 21, 35 and 37 as
amended requiring the multiplex identifier (MID) sequence associated with a segment of
a nucleic acid molecule of (a) uniquely identifies a sample and all of the plurality of
tagged segments of a particular nucleic acid molecule of (a) are associated with the
same MID sequence has been interpreted as to require cnly one type of MID because
the MID sequence associated with a segment of a nucleic acid molecule identifying the
sample has been interpreted as to be present in all of the plurality of tagged segments
because the claims as recited do not recite any distinguishing features of the nucleic
acid molecule of step (b)i." and step ‘(b)il.".

Braverman teaches the claimed steps and is not deficient as allegedly asserted
by the applicants. Furthermaore as discussed in the interview summary, said claims have
been further amended to make the pending claims non-obvious improvements over the
arts of record. Therefore rejecticn over Braverman in view of Bosnes has been

maintained.

Claim interpretation
9. Instant independent claims 21, 35 and 37 as amended requiring the multiplex
identifier {MID) sequence associated with a segment of a nucleic acid melecule of {a)
uniguely identifies a sample and all of the plurality of tagged segments of a particular
nucleic acid molecule of {a) are associated with the same MID sequence has been
interpreted as tc require only one type of MID because the MID sequence asscciated

with a segment of a nucleic acid molecule identifying the sample has been interpreted
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Application/Control Number: 14/792,094 Page 7
Art Unit: 1634

as o be present in all of the plurality of tagged segments because the claims as recited
do not recite any distinguishing features of the nucleic acid molecule of step '(b)i." and
step (b},

The following Objection and rejections are necessilated by the claim

amendments.

Double Patenting

10.  The nonstatutory double patenting rejection is based on a judicially created
docirine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the "right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
cne examined application ¢laim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
cbvious cver, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 {Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 298 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985}, In re Van Omum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); Inre Vogel, 422 F.2d 438, 164 USPQ 618
(CCPA 1970); and /n re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1963).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321{c) or 1.321{d)
may be used tc cvercome an actual or provisicnal rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. See MPEP §
717.02 for applications subject to examination under the first inventor to file provisions
of the AlA as explained in MPEP § 2159. See MPEP §§ 7086.02() (1) - 706.02¢(]) (3) for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTQ Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/ferms/. The filing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/2S, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out
completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upcn submissicn. For more
information about eTerminal Disclaimers, refer to
hitp://www.uspto.gov/patents/process/file/efs/guidance/e TC-info-1.jsp.
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Application/Control Number: 14/792,094 Page 8
Art Unit: 1634

11, Claims 21, 24 and 26-39 are rejected on the ground of nonstatutory double
patenting as being unpatentable over ¢laims 1-12 of U.S. Patent No. 8,168,385 in view
of Braverman et al (US 2009/0105958, cited in the previous office action) and Bosnes
(WO 03/062462, cited in the previous office action) for the following reasons.
Regarding instant independent claims 21, 35 and 37, claim 1 of ‘385 patent is
drawn to a method of sample analysis, comprising: a) separately ligating an
cligonucleotide tag to each of a plurality of samples that comprise fragmented genomic
DNA to produce a plurality of adapter-ligated samples, wherein: i.} each of said samples
is made from a different source; il.) each of said samples is ligated to a different
oligonucleotide tag; iii.) each oligonucleotide tag comprises at least one word
comprising a unigue nucleotide sequence that distinguishes said oligonuclectide tag
from other oligonucleotide tags; and iv.) each adaptor-ligated sample comprises
adaptor-ligated genomic fragments that contain an adaptor and a genomic fragment; b)
pooling said plurality of adaptor-ligated samples to make a pooled sample; ¢) isolating
from said pooled sample adaptor-ligated gencmic fragments that correspond to one or
moere genomic loci, thereby producing isolated fragments; and d) sequencing an
isolated fragment of {c} to obtain: i.) the unique nucleotide sequence of an
cligonucleotide tag; and ii.) the nuclectide sequence of at least part of a gencmic
fragment; wherein the unique nuclectide sequence of said isolated fragment identifies
from which of said plurality of different polynuclectide samples said isolated fragment is

derived.
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Application/Control Number: 14/792,094 Page 9
Art Unit: 1634

One having ordinary skill in the art would recognize that the oligonuclectide tag
specific to each sample meets the limitation of the multiplex identifier {MID) sequence
associated with a segment of a nucleic acid molecule of {a) uniquely identifies a sample
and all of the plurality of tagged segments of a particular nucleic acid molecule of (a) are
associated with the same MID sequence. Claims of ‘385 patent is not drawn to the
nucleic acid samples are from a single isolated cell, which is taught by Braverman (Figs.
1 and 2 and paragraphs 0077-0084) for enriching the concentration of nucleic acids
from the single cell and to determine the error rate in the sequencing run (paragraph
0082).

With regard to the limitations of dependent claims 24, 26-34, 36, 38 and 39
claims 1-12 of ‘385 patent in view of Braverman and Bosnes are drawn io the limitaticns

of said dependent ¢claims and therefore are not patentably significant.

12.  Claims 21, 24 and 26-39 are rejected on the ground of nenstatutory double
patenting as being unpatentable over claims 1-13 of U.S. Patent No. 8,318,433 in view
of Braverman et al (US 2009/0105953, cited in the previous office action) and Bosnes
(WG 03/062462, cited in the previous office action) for the following reasons.
Regarding instant independent claims 21, 35 and 37 claim 1 of ‘433 patent is
drawn tc method of sequencing comprising: sequencing a plurality of genomic
fragments, wherein the genomic fragments are obtained from a plurality of different
sources, and wherein: i.} each of said genomic fragments comprises an cligonucleotide

tag that comprises a unique nucleotide sequence that indicates from which source a
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Application/Control Number: 14/792,094 Page 10
Art Unit: 1634

genomic fragment is derived; and, separate from said unigue nuclectide sequence, a
binding site for a sequencing primer; ii.) said sequencing of the plurality of genomic
fragments is dene using said sequencing primer; and iii.} said gencmic fragments
correspond to one or more selected portions of a genome that have been isolated from
a pooled genomic sample by specific hybridization; to obtain, for each of the sequenced
fragments, the unique nucleotide sequence of an oligonuclectide tag and the nucleotide
sequence of at least a porticn of a genomic fragment.

Claims of '433 patent is not drawn to the nucleic acid samples are from a single
isolated cell, which is taught by Braverman (Figs. 1 and 2 and paragraphs C077-0084)
for enriching the concentration of nucleic acids from the single cell and to determine the
error rate in the sequencing run {paragraph G082).

With regard to the limitations of dependent ¢laims 24, 26-34, 36, 38 and 39
claims 1-13 of *433 patent in view of Braverman and Bosnes are drawn to the limitaticns
of said dependent claims and therefore are not patentably significant.

In response to this office action and depending on the claim amendments, the

ODF issue will be revisited at the time of the allowance.

Claim Objections
13, Claim 28 is objected to because cf it is dependent from canceled claim 23. For
compact prosecution, claim 28 presumed to be dependent from claim 21. If applicant
disagree with claim 28 dependency, applicant is suggested to correct its dependency.

Appropriate correction is required.
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Claim Rejeclions - 35 USC§ 112

14.  The following is a quotation of 35 U.S.C. 112(b):
{b} CONCLUSION.—The specification shall conclude with ona or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention,

The following is a quotation of 35 U.S.C. 112 (pre-AlA}, second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

15,  Claims 21, 24 and 28-39 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112
{(pre-AlA}, second paragraph, as being indefinite for failing to particularly point ocut and
distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AlA
the applicant regards as the invention.

16.  Claim 21 recites the limitation “the nucleic acid molecules” in step (b) line 1.
There is insufficient antecedent basis for “the” nucleic acid molecules limitation in the
claim. Applicant is suggested to provide proper antecedent basis for “the” nucleic acid
maclecules limitaticn in the claim.

17.  Claims 24 and 26-34 are indefinite because they are dependent from claim 21.
18.  Claim 24 recites the limitation “the product” in ling 1. There is insufficient
antecedent basis for “the” product limitation in the claim. Applicant is suggested to
provide proper antecedent basis for “the” product limitation in the claim

19.  Claim 35 recites the limitation “the nucleic acid molecules” in line 4. There is
insufficient antecedent basis for "the” nucleic acid molecules limitation in the claim.
Applicant is suggested to provide proper antecedent basis for “the” nucleic acid
mclecules limitaticn in the claim.

20.  Claim 386 is indefinite because it is dependent frem claim 35.
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21.  Claim 37 recites the limitation “the nucleic acid malecules” in line 4. There is
insufficient antecedent basis for “the” nucleic acid molecules limitation in the claim.
Applicant is suggested to provide proper antecedent basis for “the” nucleic acid
molecules limitaticn in the claim.

22.  Claims 38 and 39 are indefinite because they are dependent from claim 37.

For compact prosecution, applicant is suggested to carefully review the claims for
any minor informalities and 112 second and fourth paragraph issues and further clarify
the steps of distinguishing the multiplex identifier (MID) sequence associated with a
segment of a nucleic acid molecule of {a} uniquely identifies a sample and all of the
plurality of tagged segments of & particular nucleic acid molecule of (a) are associated
with the same MID sequence because of lack of distinguishing features of "a nucleic

acid molecule” of step ‘(b)i.” from “a particular nucleic acid molecule” from step ‘(bii.".

Claim Rejections - 35 USC § 102
23.  The text of those sections of Title 35, U.S. Code not included in this action can
be found in & prior Office action.

The following rejection is based on the interpretation of claims 21, 35 and 37
requiring only one multiplex identifier based on the interpretation of amended claim as
discussed in section 8.

24.  Claims 21, 24 and 28-39 are rejected under pre-AlA 35 U.S.C. 102(a} and 102(e)
as being anticipated by Braverman et al (US 2009/0105959, cited in the previous office

action).
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Regarding claims 21 and 25, Braverman method of analyzing nucleic acids,
comprising providing a plurality of nucleic acids from a single cell source (paragraph
C077) and tagging (i.e., assaciating) the plurality of nucleic acids from the single cell
source with an unique identifier {UID) element alsc referred as multiplex identifier {MID;
paragraph 0003) and determining a nucleotide sequence cf the plurality of nucleic acids
and attached MID sequences, wherein the MID sequences uniquely identify the single
cell source, wherein the MID sequences uniquely identify each of a plurality of nucleic
acid molecules from the single cell source {Fig. 2 and paragraphs 0003, 0077, 0082-
(088). As discussed in the claim interpretations secticn, since there are nc
distinguishing features between “a nucleic acid molecule” of *step (b} and ‘a particular
nucleic acid molecule of ‘step (b)ii’ is encompassed by the MID identifier of the sample.

Regarding ¢laim 24, Braverman teaches an amplification of plurality of nucleic
acid attached to the UID sequence before determining the nucleic acid sequence
{paragraph 0088).

Regarding claim 28, Braverman teaches identifying a number of the plurality of
nucleic acids tagged with a unique MID, and determining a number of the plurality of
nucleic acid molecules that were within a single cell source from a number of unique
MID sequences identified {Fig. 1 and paragraphs 78-83).

Regarding claim 29, Braverman teaches that the tagging step comprises ligating
a sequence comprising the MID sequences to the plurality nucleic acids (paragraphs

0097).
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Regarding claim 30, Braverman teaches that the tagging step comprises
performing PCR of the plurality of nucleic acids using an adapter sequence comprising
the MID sequence and an amplification primer (Fig. 2 and paragraphs 0088 and 0096
0039).

Regarding claims 31 and 32, Braverman teaches providing a plurality of nucleic
acids from each of a plurality of single cell sources; the attaching step comprises
attaching different MID sequences tc the nucleic acids from each of the plurality of
single cell sources; and wherein nucleic acid sequences are attributed to different
individual cell sources based upon the MID sequences attached in the attaching step
and a sequencing primer sequence {Fig. 2 and paragraphs 0085-0088).

Regarding claims 33 and 34, Braverman teaches that the MID seguences are 10-
mer in length, which is within the range of 2 to 100 bases in length and at least 144
different MIID sequences (paragraph 0092).

Regarding claim 35-37, Braverman teaches a method of analyzing nucleic acids,
comprising: providing a plurality of nucleic acids frem a single cell source {paragraph
0077). Braverman also teaches tagging (i.e., associating) the plurality of nucleic acids
from the single cell source with a unique identifier (UID) element also referred as
multiplex identifier (MID; paragraph 0C03). Braverman further teaches an amplification
of plurality of nucleic acid attached to the UID sequence before determining the nucleic
acid sequence (paragraph 0088} and determining a nuclectide sequence of the plurality
of nucleic acids and attached MID sequences, wherein the MID sequences uniguely

identify the single cell scurce, wherein the MID sequences uniquely identify each of a
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plurality of nucleic acid mclecules from the single cell source (Fig. 2 and paragraphs
G003, 0077, 0082-0088). As discussed in the claim interpretations section, since there
are no distinguishing features between “a nucleic acid molecule” of ‘step (b} and ‘a
particular nucleic acid molecule of ‘step (b}’ is encompassed by the MID identifier of
the sample.

Regarding claim 38, Braverman teaches that the amplifying step comprises
performing a polymerase chain reaction amplification {paragraph C086).

Regarding claim 39, Braverman teaches that the amplifying step comprises a

linear amplification (i.e., isothermal amplification) step (paragraph 0007).

Claim Rejeclions - 35 USC § 103

25.  The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action,
26. Claims 21, 24 and 26-39 are rejected under pre-AlA 35 U.S.C. 103(a)} as being
unpatentable over Braverman et al (US 2009/0105959, cited in the previous office
action) in view of Bosnes (WO 03/062462, cited in the previous office action).

Braverman and Bosnes teach a method for analyzing nucleic acid from a sample
and therefore are analogous arts. The teachings of Bosnes are specifically applied for
the limitations of claims 26 and 27 of nucleic acid is DNA and mRBNA for correlating
information relating to mRNA to genomic information.

Regarding claims 21 and 25, Braverman method of analyzing nucleic acids,

comprising providing a plurality of nucleic acids from a single cell source (paragraph
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C077) and tagging (i.e., assaciating) the plurality of nucleic acids from the single cell
source with an unique identifier {UID) element also referred as multiplex identifier {MID;
paragraph 0003) and determining a nucleotide sequence of the plurality of nucleic acids
and attached MID sequences, wherein the MID sequences uniquely identify the single
cell source, wherein the MID sequences uniquely identify each of a plurality of nucleic
acid molecules from the single cell source {Fig. 2 and paragraphs 0003, 0077, 0082-
0088). As discussed in the claim interpretations section, since there are no
distinguishing features between “a nucleic acid molecule” of ‘step (b)i" and ‘a particular
nucleic acid molecule of ‘step (bii’ is encompassed by the MID identifier of the sample.

Regarding claim 24, Braverman teaches an amplification of plurality of nucleic
acid attached to the UID sequence before determining the nucleic acid sequence
{(paragraph 0088).

Regarding claims 26 and 27, Braverman teaches nucleic acids {0018). However,
Braverman does not specifically teach that the nucleic acid is DNA and mRNA.

Regarding claim 28, Braverman teaches identifying a number of the plurality of
nucleic acids tagged with a unique MID, and determining a number of the plurality of
nucleic acid molecules that were within a single cell source from a number of unique
MID sequences identified {Fig. 1 and paragraphs 78-83).

Regarding claim 29, Braverman teaches that the tagging step comprises ligating
a sequence comprising the MID sequences to the plurality nucleic acids (paragraphs

0097).

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00636



Application/Control Number: 14/792,094 Page 17
Art Unit: 1634

Regarding claim 30, Braverman teaches that the tagging step comprises
performing PCR of the plurality of nucleic acids using an adapter sequence comprising
the MID sequence and an amplification primer (Fig. 2 and paragraphs 0088 and 0096
0039).

Regarding claims 31 and 32, Braverman teaches providing a plurality of nucleic
acids from each of a plurality of single cell sources; the attaching step comprises
attaching different MID sequences tc the nucleic acids from each of the plurality of
single cell sources; and wherein nucleic acid sequences are attributed to different
individual cell sources based upon the MID sequences attached in the attaching step
and a sequencing primer sequence {Fig. 2 and paragraphs 0085-0088).

Regarding claims 33 and 34, Braverman teaches that the MID seguences are 10-
mer in length, which is within the range of 2 to 100 bases in length and at least 144
different MIID sequences (paragraph 0092).

Regarding claim 35-37, Braverman teaches a method of analyzing nucleic acids,
comprising: providing a plurality of nucleic acids frem a single cell source {paragraph
0077). Braverman also teaches tagging (i.e., associating) the plurality of nucleic acids
from the single cell source with a unique identifier (UID) element also referred as
multiplex identifier (MID; paragraph 0C03). Braverman further teaches an amplification
of plurality of nucleic acid attached to the UID sequence befere determining the nucleic
acid sequence (paragraph 0088} and determining a nuclectide sequence of the plurality
of nucleic acids and attached MID sequences, wherein the MID sequences uniguely

identify the single cell source, wherein the MID sequences uniquely identify each of a
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plurality of nucleic acid mclecules from the single cell source (Fig. 2 and paragraphs
G003, 0077, 0082-0088). As discussed in the claim inferpretations section, since there
are no distinguishing features batween "a nucleic acid molecule” of ‘step (b}’ and ‘a
particular nucleic acid molecule of ‘step (b}’ is encompassed by the MID identifier of
the sample.

Regarding claim 38, Braverman teaches that the amplifying step comprises
performing a polymerase chain reaction amplification {paragraph C086).

Regarding claim 39, Braverman teaches that the amplifying step comprises a
linear amplification (i.e., isothermal amplification) step (paragraph 0007).

As discussed above regarding claims 26 and 27, Braverman does not specifically
teach that the nucleic acid is DNA and mRNA. However, the DNA and mBNA frcm the
same sample were known in the art at the time the claimed invention was made as
taught by Bosnes, whao teaches a method for isolating DNA and mRBNA from the same
sample and further teaches having both DNA and mRNA from the same sample allows
for correlating information relating to mRNA to genemic information (Abstract).

It would have been prima facie obvious to one of ordinary skill in the art at the
time the claimed invention was made to include the DNA and mRNA from the single cell
source of Basnes in the method of Braverman with a reasonable expectation of success
with the expected benefit of correlating infermation relating to mRNA to genomic
information thus understanding the interrelationship of genotype and phenotype as
taught by Bosnes (Abstract). An artisan having ordinary skill in the art would have

reasonable expectation of success because it merely involves including the mRNA from
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the single cell scurce because isclaion of DNA, mBNA and protein are is routinely
practiced in the art as exemplified by Bosnes.

It is further noted that in KSR, the Supreme Court particularly emphasized “the
need for caution in granting a patent based cn the combination of elements found in the
prior art,” (USPQ2d at 1395}, and reaffirmed principles based on its precedent that “[t}he
combination of familiar elements according 1o known methods is likely to be obvicus
when it does no more than yield predictable results.”

In the instant case, the steps of claims 21, 24 and 26-38 are a combination of
known steps which are well understood, routine, conventicnal steps already engaged in
by the scientific community for improving the sensitivity, specificity of the nucleic acid
analysis and were known in the art at the time the claimed invention was made. As
discussed above, Braverman in view of Bosnes teaches the claimed steps and
combined as suggested above would arrive at the claimed invention, Alse, cne having
ordinary skill in the art would recognize that choosing both DNA and mRNA template
would be a mere design choice because steps of analyzing mRNA templates would not
be different as the steps for converting mRNA o ¢DNA are reutineg, conventional and
well established in the art. Thus the steps of pending claims when viewed as whole, add
nothing significant beyond the sum of the steps taken from Braverman and Bosnes.
Therefcre the steps of claims 21, 24 and 26-339 do not amount to "significantly more”

and thus obvious improvement over Braverman.
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27. Claims 21, 24 and 26-39 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Brenner (US 2006/0177832 published Aug. 10, 2008) in view of
Braverman et al (US 2008/0105959, cited in the previous office acticn) and further in
view of Bosnes (WO 03/062462, cited in the previous office action).

Brenner, Braverman and Bosnes teach a method for analyzing nucleic acid from
a sample and therefore are analogous arts. The teachings of Braverman are specifically
applied for the nucleic acid sample frem a single cell and the teachings of Bosnes are
specifically applied for the limitations of claims 26 and 27 of nucleic acid is DNA and
mRNA for correlating information relating to mBNA tc genomic information.

Regarding claims 21, 24 and 26-39, Brenner teaches a method comprising
providing fragments from a population of genomes, wherein the fragments from each
genome has the same unique oligenucleotide tag attached. In this aspect, the invention
includes a method of determining a frequency of a nucleotide at a predetermined locus
in a population of genomes, such method comprising the following steps: {i) separately
generating fragments of each gencme of the population; (ii) attaching a unique
cligonucleotide tag to each genome; {iii) selecting fragments from each genome that
contains the predetermined locus; (iv) generating a labeled cligonucleotide tag from
each unigue oligonucleotide tag, the labeled cligonucleotide tag generating a signal
indicative of the nucleotide at the predetermined locus; and (v} determining the
frequency of the nucleotide at the predetermined locus by detecting the signals
generated by the labeled cligonucleotide tags specifically hybridized with their

respective tag complements, the respective tag complements being attached in spatially
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discrete regions on the one or more solid phase supports (paragraph 0008). Brenner
also teaches the amplification and seguencing of the nucleic acid fragments
(paragraphs 0031 and 0C50). As discussed in the claim interpretations section, since
there are no distinguishing features between “a nucleic acid molecule” of ‘step (b)i" and
‘a particular nucleic acid molecule of ‘step (b)ii’ is encompassed by the MID identifier of
the sample.

Brenner does not specifically teach that the nucleic acids are from a single cell,
and comprise mRNA. Braverman teaches a method of analyzing nucleic acids,
providing a plurality of nucleic acids from a single cell scurce {paragraph 0077).

Brenner in view of Braverman does not specifically teach that the nucleic acid is
DNA and mRNA. However, the DNA and mRNA frcm the same sample were known in
the art at the time the claimed invention was made as taught by Bosnes, who teaches a
method for isolating DNA and mRNA from the same sample and further teaches having
both DNA and mRNA from the same sample allows for correlating information relating
to mRNA to gencmic infermation (Abstract).

It would have been prima facie obvious to one of ordinary skill in the art at the
time the claimed invention was made to include the DNA and mRNA from the single cell
source of Bosnes in the method of Brenner in view of Braverman with a reasonable
expectation of success with the expected benefit of correlating infermation relating to
mRNA to gencmic information thus understanding the interrelationship of genotype and
phenotype as taught by Bosnes {Abstract). An artisan having ordinary skill in the art

would have reasonable expectation of success because it merely involves including the

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00641



Application/Control Number: 14/792,094 Page 22
Art Unit: 1634

mBNA from the single cell source because isclation of DNA, mRNA and protein are is

routinely practiced in the art as exemplified by Bosnes.

Conclusion
28.  No claims are allowed.
29.  Applicant's amendment necessitated the new ground({s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. [n the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MCNTH shartened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136{a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to NARAYAN BHAT whose telephone number is (§71)272-

5540. The examiner can normally be reached on 8.30 amtc 7 pm.
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If attempts o reach the examiner by telephone are unsuccessful, the examiner’s
superviser, Dave Nguyen can be reached on (571)-272-0731. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300C.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status infermation for
published applications may be cbtained from either Private PAIR or Public PAIR.
Status infermation for unpublished applicaticns is available through Private PAIR only.
For more information about the PAIR system, see hitp//pair-direct.uspto.gov. Should
you have questicns on access tc the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-3197 {toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the autemated informaticn

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/NARAYAN BHAT/
Primary Examiner, Art Unit 1634
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Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments:

For compact prosecution the examiner contacted the representative Mr. Keddie on July 11, 2016 to discuss further
amendmenis to place the pending claims in better condition for the allowance. The examiner discussed that the claim
ameandmenis ¢of June 29, 2018 requiring same multiplex identifier for the sample and the plurality of segments ¢f the
nucleic acids still read on the teachings over Braverman and further amendments and terminal disclaimers are needed
to place the pending claims in condition for the allowance.

It was agreed that inclusion of an additional step '(b} iii", of "wherein the multiplex identifier associated with a plurality of
nucleic acid molecules of the sample is different from a multiplex identifier associated with a plurality of segments from
a particular nucleic acid molecule of the sample”, fixing the claim language for any minor informalities, 112 second and
fourth paragraphs issues and filing the terminal disclaimers over claims of US 8,208,767, 8,563,274, 8,679,756 and
9,102,980 and over claims of 14/935,255 and 14/939,728 copending applications and their acceptance by the office
and identifying the support for the amendmenis in the specification would overcome the rejections on the record and
thus allowable,

The representative informed that the amendments require approval from the applicant. On July 13, 2018 the
representative requested to issue an office action in view of not hearing a response from the applicant.
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barcode or 2pcode o token or USPAT: 15:47
identifier) same (insert$4 or attach$3 ori|USCCR,;

coupl®3 or conjugat$3 or connect3 or {FPRS; EFO

tagg$3) same (nudeic or dnaj.cim. JPO:;

DERWENT

IBM_TOB :
40 33 and (single or one) neard (scurce of {US-PGPUB; HOR ON 2016/01/05:

celly same {nucleic or dnaj . clm. LISPAT, : 15:53 '

USCCR;

FPRS, EFO

JPO;

DERWENT

IBM TDB g
85 {10 S3 and (source or cell) same {nucleic or {US-PGPUB; jOR ON 2018/01/05

dna}.clm. USPAT: : 15:63 :

USOCR;

FPRS, EFO

JPO;

DERWENT,
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 1IBMTOB loodoo b
56 i85 S1 and ("multiplex identifier” or mid or {|US-PGPUB; H{OR ON 2016/01/05

barcode or zipeode or token or USPAT, 18:00 5
identifier) same {insert$4 or attach$3 or{USOCH;

coupl$l3 or conjugat$3 or connect$3 or {FPRS, EFO

tagg$3) same (nucleic or dna) JRO;

DERWENT;

IBM_TDB ;
7§55 $6 and {single or one) same(source or {|US-PGPUB; {jOR ON 2016/01/05;

celly same (nucleic or dna) USPAT; 18:01

USOCR; 5

FPRS, EFC; |

JPG; :

DERWENT,

(BM_TOB g
S5 8 51 and "reflex sequence”.clm. US-FGPUB; OR ON 2016/01/05:

USPAT,; : 18:08 :

USOCR;

FPRS; EFO;

JPO;

DERWENT

IBM TOB _
89 {174 {“multiplex identifier” or mid or barcode {|US-PGPUB; {OR ON 2016/01/05.

or zipcode or token or identifier) same  {USPAT, : i8:11 :
(insert$4 or aitach$3 or coupl$3 or USOCR; :
conjugai$l or connect$3 or tagg$3) FPRS, EFO; |
same (nucleic or dna).clm. JRG;

DERWENT,

N T . 0l . . ——
510 425 59 and (single or one} same (source or {US-PGPUB; JOR ON 2016/01/05
cell) same {nucleic or dnaj clm. USPAT, : 1811 :

USOCR; 5

FPRS; EFQ;

JPO;

DERWENT

IBM TOB g
S11 469 {"20040224331" | "20060008799" | US-FGPUB; H{OR ON 20186/01/05:

"20070020840" | "20070238113" | USPAT; : 16:30 :
"20070259357" | "20090155780" | USOCR; :
"20100086314" | "20100113298" | FFRS, EFO; |
"20100120008" | "20110287435" | JPG;
"20120208724" | "20120316074" | DERWENT;
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EASTSearchl Dstory 14792004 AccessibleVersion him| 7716/200 6 6:34:20 PM|

"20130059310" | "6723513" | IBM_TDB
"7544473" | "7700325" | "8101346" |
"B20B767" | "83184607) PN. i
S12 48 S11 and ("multiplex identifier” or mid or HUS-PGPUB; {1OR ON 20186/01/05
barcode or zipoode or token or USPAT; : 16:31 :
identifier) neard (insert$4 or attach$3  {USCCR; :
or coupl$3 or conjugat$3 or connect$3 FPRS; EFO; |
or tago$3) nearb {nucleic or dna or PO, :
polynucleotide) DERWENT;
IBM TOB :
$13 138 "7383665" US-FGRUB; i0R ON 2018/ 01/05
LISPAT, ? 18:36 5
USOCR;
FPRS, EPO; |
PO,
DERWENT,
IBM_TDB
S14 42 "7383665".pn. ON 2016/01/0
16:38 :
315 #6589 {"multiplex identifier” or mid or barcode ON 2016/01/05
or zipcode or token or identifier) nearb 16:37
{inseri$d or aitach$3 or coupl$3 or
conjugat$3 or connect$3 or tagg$l)
nearb {nucleic or dna or
polynucleotide)
IBM_TOB ;
S16 {147 S$15 and ("multiplex identifier” or mid or {{US-PGPUB; JOR ON 2016/01/05;
barcode or zipcode or token or USPAT; ? 16:38 ?
identifier) neard {determing3 or USOCR, :
obtaing3) nearb sequence FPRS; EFO; |
JPO;
DERWENT; :
IBM_TOB
S17 4897052 (435/%.cols. or 506/%.cols. oF 422/F.ccls. {|US-PGPUB; OR ON 2016/01/05;
or 536/$.ccls. or {c12g1/68 or USPAT, : 16:50 5
¢07h21/02 or c07h21/04 or ¢12p19/34 {JUSOCR; :
or c12m1/34 or g01n33/52 or FPRS, EPO; |
¢40b30/04 or cd0bal/04 o ¢40050/04  HIPG,
or g01n31/22) .cpe. DERWENT,
IBM TOB :
518 {481 $17 and ("muoltiplex identifier” or mid or HUS-PGPUB; {{OR ON 2016/01/05
barcode or zipcode or token or USPAT; : 18:51
identifier) neard (inseri$4 or attach$3  {|USOCR, g
or coupl$3 or conjugat$3 or connect$3 (|FPRS; ERO; |
or 1agg$3) neard (nucleic or dna or JPO; :
polynucleotide) DERWENT;
(BM_TOB ;
519 §131 $18 and {"multiplex ideniifier” or mid or {{US-FGPUB; jOR ON 2016/01/05;
barcode or zipcode or token or USPAT, ? 18:51 :
identifier) nearb (determing3 or USOCR; :
obtaing3) neard seguence FPRS, EPO;
JPO;
DERWENT;
I8M TOB :
820 45 $19 and (single or one) nearb (source {US-PGPUB; {|OR ON 2018/01/05
or celly nearb {nucleic or dna or USPAT; : i8:52 :
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polynucleotide)

S1 and {"multiplex identifier” or mid or
barcode or zipcode or token or
identifier) same (insert$4 or attach®3 or
coupl$3 or conjugat$3 or connect$3 or
taga$2) same (nudeic or dna or
polynucleotide).clm.

2018/01/05:

18:55

522

821 and {single or cne or indivudual}
same {source or cell) same {nucleic or
dna or polynuclectide).clim.

US-FGPUB,
USPAT,;
USOCR;
JPG;

I1BM TOB

FPRS, EPO;
DERWENT;

[or

ON

2016/01/05

16:56

823

&1 and ("multiplex identifier” or mid or
barcode or zipcode or token oF
identifier) same {determing3 or
obtain$3} same sequence.cim.

US-PGPUE;
USPAT:
USOCR;

JPO;

FPRS; EFO;
DERWENT;

oR

ON

2018/01/05;

1858

101206

{"multiplex identifier” gr mid or barcode
or zipcode or token or "unique
identifier™).clm.

USPAT,
USOCR;

JPG;
IBM TOB

US-FGPUB,

FPRS; EFO; |

DERWENT;

2016/01/06.

18:01

825 101649

{"multiplex identifier” or mid or barcode
or zipcode oF token oF "unique
identifier” or vid}.clm,

US-PGPUB;
USPAT:
USOCR,
JPG;

(BM_TDB

FPRS; EFO;
DERWENT; |

H0R

ON

2016/01/086!

18:01

526 196

525 and {dna and rna}.clm.

US-PGPUE,
USPAT,
USOCR;
JPO;

I1BM TOB

FPRS, EFO;

DERWENT;

lor

ON

18:02

827 {72

§26 and (dna and rna) neard cell

US-PGPUE;
USPAT:
USOCR;

JPG;

FPRS; EFO;
DERWENT;

[oR

ON

2016/01/06§

18:03

2016/01/06,

527 and {"multiplex ideniifiesr” ¢r mid or
barcode or zipcode or token or "unigue
identifier” or uvidinear5 primer

USPAT,
USOCR;

US-FGFUB, |

FPRS: EFO; |

DERWENT;

2016/01/06!

18:C4

I1BM _TOB
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$29 #23047 |extract$3 nearb {dna or nugleic) nears HUS-PGPUB; {OR ON 2016/01/08
call USPAT, 5 18:06 :
USCCR; :
FPRS, EPO
PO,
DERWENT;
IBM_TDB ;
S30 #1272 |S29 and extract$3 nearh (ribonucleic or {US-PGPUB; JOR ON 2016/01/08
minajnears cell USPAT; 18:07 :
USCCR,
FPRS; EFC;
PO,
DERWENT,
I1BM_TDB
S31 48 330 and ("multiplex idenfifier” or mid or HUS-FGPUB; jOR ON 2018/01/086:
barcode or zipcode or token or "unigue HUSPAT, 18:07 5
identifier” or uidinears primer USOCR; :
FPRS; EFC; !
UPO;
DERWENT; !
IBM_TOB :
832 #1989 S30 and {"multiplex identifier” or mid or {US-PGPUB; (JOR CN 2016/01/08!
barcode or zipcode or token or "unigue {JUSPAT; : 18:08 '
identifier” or vid) USOCR,
FPRS; EPO; |
JPO; '
DERWENT,
IBM_TOB g
S33 g1 30 and {"multiplex ideniifier” or mid or {{US-FGPUB, 10R ON 2016/01/06.
barcode or zipcode or token or “unigue [USPAT, 18:09 :
identifier” or uid) neard track$s nears  JUSOCR,
{sample or source) FPRS; EFQ; |
JPO;
DERWENT;
1BM TOB
834 H11 830 and {"multiplex identifier” or mid or {US-PGRUB; {OR ON 2018/01/08!
barcode or zipcode or token or "unigue {USPAT; 18:10 :
identifier” or uid) same {irack$3 or USOCH; :
origin or identif$3) same (sample or FPRS, EFC;
source) JPO;
DERWENT,
(BM TDB :
835 §31772  {("muliiplex ideniifier” or mid or barcode HUS-PGPURB, JOR ON 2016/01/08!
or zipcode or token or "unique USPAT, : 18:11
identifier” or vid) same (track$3 or USOCR,
origin or identif$3} same (sample or FPRS; EFC; |
source) JPO; :
DERWENT; :
IBM TDB :
S36 §605 835 and amplit$3 same {(dna or nucleic} {US-PGPUB; jOR ON 2018/01/08;
same {“multiplex identifier” or mid or USPAT, 18:12 :
barcode or 2ipcode or {oken or "unique {USOCR,
identifier” or uid) FPRS, EPO; :
JPO;
DERWENT,
1BM_TOB . :
837 H91 S36 and amplif$3 same {cdna or mrna) {{US-PGPUB; JOR ON 2016/01/08!
same ("multiplex identifier” or mid or USPAT: : 18:12 :
barcode or zipeode or token or "unigue H{USOCR, ;
identifier” or uid) FPRS;, EFO; ¢
JPO; 5
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DERWENT;
IBM_TDB

338 #6559 |{"multiplex identifier” or mid or barcode {US-PGPUB; H{OR ON 2016/01/086

or zipcode or token or "unigue USPAT, 18:22 :
identifier” or uid) near5 {track$3 or USCCR; :
origin or identif$3) neard (sample or FPRS, EFO; |
source) IPC;
DERWENT, :
IBM_TDB

S39 §41 S38 and extract$3 nears (ribonucleic or {|US-PGPUB; HOR ON 2018/01/08!
minay) USPAT; : 18:22 '

USOCR,
FPRS; EFQ; |

DERWENT, |
I5M TDB

540 §70439  \genotype and phenoiype US-FGPUB, jOR ON 2018/01/06

USPAT, 18:26 :
USOCR;
FPRS; EPO; -
JPC;
DERWENT,

S41 #1534 {|S40 and phenotype nearS mrna US-PCGPUB; HOR CN 2016/01/08
USPAT; 18:27 :

IBM TOB

542 4§75 S41 and exiract$3 neard (ribonucleic or {US-PGPUB; {OR ON 2018/01/08!
mrna) USPAT, : 18:27

USOCR,

FPRS, EFC; |

JPC; :

DERWENT,

(BM_TOB g

S43 10 $42 and {"multiplex identifier” or US-PGPUB; OR ON 2016/01/086;

barcode or zipcode or token or "unique HUSPAT; 18:28 :

identifier” ) USOCR; :

S44 §2218  |S40 and ("multiplex identifier” or US-PGFPUB; H0R ON 2016/01/086!

barcade or zipcode or token or "unique HUSPAT, ? 18:28 5
identifier” ) USOCR; g
FPRS; EPO; |
JPO; ?
DERWENT; .
IBM TDB

S45 11788 {544 and {ribonucleic or mrna} US-PGPUB; {OR ON 2016/01/086

USPAT: : 18:29 :
USOCR;,
FPRS; EFQ;

546 {63 S45 and {("multiplex ideniifier” or US-PGPUB; JOR ON 2016/01/08!
barcode or zipcode or token or "unique HUSPAT; 18:29 :
identifier” ) same mrna USOCR; :
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547

153

40 and {"multiplex ideniifier” or
barcode or zipeode or token or “unigque
icdentitier™). clm.

- [oR

2016/01/06.
18:31 :

$47 and {ribonucleic or mrna}.clm.

2016/01/086
18:31 :

49

60223

{"multiplex identifier” or barcode or
zipeode or token or "unique
identitier™).clm.

IBM TOB

; JOR

2016/01/06:
18:33

ON

S50

75

$49 and {ribonucleic or mrna}.clm.

US-FGPUB;
USPAT;

USOCR, |
FPRS; ERO;
JPO;
DERWENT,

[oR

ON 2016/01/06.

18:33

{bhat.xa. or bhat.xp.) and (simultan$4
nears isolat$4d)

US-FGPUB;
USPAT,
USOCR; :
FPRS; EPO; |
JPG;
DERWENT;
IBM TDB

2016/01/07:
10:54 :

sh52

103

{bhat.xa. or bhat.xp.) and isolat$4.clim.

US-FGRUB;
USPAT; :
USOCR; 5
FPRS; EFQ; |
JPC; :
DERWENT,
1BM_TDB

2016/01/07:
10:54

OR ON

7116/2016 6:34:16 PM
C:\ Users\ nbhat 1\ Documents\ EAST\ Workspaces\ 14792094-1-8-16.wsp
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From: Faness. Keddie

To: Bhat, Nayavan
Subject: Re: 14/792,024 -status update
Date: Wednesday. July 13. 2016 1:46:44 P

Nope. Please go ahead and send an office action. Thx. James

On Jul 14, 2016, at 1:25 AM, Bhat, Narayan <[amy:

Kgpririn
RO

TN Gam g
WEHE PO DwGE G

L A Y
OV Ve 8 Juld

Narayan K Bhat
Primary Exarniner, AL 1834,

Remsen 3C09. TC 16800, USPTO, DOC, Nexandriag, VA-22313
T B71-272-5540

From: James $. Keddie [maiiokaddiedibornat.com]
Sent: Monday, luly 11, 2016 4:50 PM

To: Bhat, Narayan <Nargvan Bhat@USPTO.GOV>
Subject: 14/792 094

Dear Exr. Bhat,

| forwarded the proposed amendment 1o the client earlier today but | haven’t heard
back. If you don’t hear from me in time, please just send out an office action.

Thanks,
lames

James Keddie Ph.D.
Senior Patent Agent

$h VT des

1900-Uni\}ersityl.°1ve. Suite 200
East Palo Alto, Ca 94303
Main: {650) 327-3400; Fax: (650} 327-3221

Confidentiality Notice: This e-mail transmission may contain confidential or
legally privileged information that is intended only for the individual(s} or
entity{ies) named in the e-mail address. If you are not the intended recipient, or if
this e-mail has been mistakenly directed to you, you are hereby notified that any
disclosure, copying, distribution, or reliance upen the contents of this e-mail is
strictly prohibited. If vou have received this e-mail transmissicn in error, please
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immediately notify the sender at 1-650-327-3400, so that Bozicevic, Field and
Francis LLP can arrange for proper delivery, and then please delete the message
from your system. Thank you.

Confidentiality Notice: This e-mail transmission may centain confidential or legally privileged
information that is intended only for the individual{s) or entity{ies) named in the e-mail
address. If you are not the intended recipient, or if this e-mail has been mistakenly directed to
you, you are hereby netified that any disclosure, copying, distribution, or reliance upon the
contents of this e-mail is strictly prehibited. If you have received this e-mail transmission in
error, please immediately notify the sender at [-650-327-3400, so that Bozicevic, Field and
Francis LLP can arrange for proper delivery. and then please delete the message from your
system. Thank you.
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Receipt date: 06/29/2016 14732084 -~ GAU: 1634

Doc code: 1DS PTC/SB/08a (01-10)
Lo . . ; Approved for use throagh 07/31/2012, OMB 0851-0031
Doc description: Information Disclosure Statement {IDS) Filed U.S. Patent and Tratemark Office, U.5. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required lo respond to a collection of inrformation unless it conlains a valid OME contrel number.

Application Number 14732094

Filing Date P015-07-06
INFORMATION DISCLOSURE First Named Inventor ‘PRENNER, Sydney
STATEMENT BY APPLICANT =
{ Not for submission under 37 CFR 1.99)

Examiner Name ‘ BHAT, NARAYAN KAMESHWAR

Attorney Docket Number ICGI.C-OZOCONE;

U.5.PATENTS | Remove
. . ) . Pages,Columns,Lines where
E:Fgmjner Cite Patent Number Kind Issue Date Na”.‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1 B200808 2016-03-22 FODOR, Stephen P.
If you wish to add additional U.S. Patent citation information please click the Add buiton, Add
U.S.PATENT APPLICATION PUBLICATIONS | Remove
Examiner| .. Puk:lication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document Fi
igures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add butten] Add

FOREIGN PATENT DOCUMENTS |Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Gite | Foreign Document | Country Kind [ Publication Aoclicant of cited where Relevant -5
Initial* Na | Number3 Code2i Code?| Date Dpp Passages or Relevant
ocument )
Figures Appear
1 02012148497 WO 2012-11-01 ROBINSON, et al.

if you wish to add additional Fareign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS |Remove
. .. | Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o : . A
e (bock, magazine, journal, serial, symposium, catalog, eic), date, pages(s), velume-issue number(s), TS
Initials™ | No ) : .
publisher, city and/or country where published.
/NARAYAN X BHAT/ 07T/16/2018
EFS Web 2.1.17

ALY, REFERENCES COMNSIDERED EXCRPYT WHERE LINED THROUGH. /N.X. B/
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veript—dater 062872056 — TATFE2O4 X634
Application Number 14792094
Filing Cate 2015-07-05
INFORMATION DISCLOSURE | o Named Inventor ‘ BRENNER, Sydney
STATEMENT BY APPLICANT ———— e
{ Not for submission under 37 CFR 1.88)
Examinegr Name ‘ BHAT, NARAYAN KAMESHWAR
Aftorney Docket Number |CGLC-O20CON5

If you wish to add additional non-patent literature document citation informatien please click the Add buttonl Add |

EXAMINER SIGNATURE

Examiner Signature [[  /NARAYAN X BHAT/ Date Considered || g7/16/2016

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEF 609. Draw line through a
citation if not in conformance and not considered. [nclude copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www USPTO.GOV or MPEP 901.04. 7 Enter office that issued the document, by the two-leler code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Empercr must precede the serial number of the patent document
4 Kind of document by the appropriate symhols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language transtation is allached.

EFS Web 2.1.17
ALY, REFERENCES CONSIDERED BEXCEPRYT WHERE LINED THROUGH. /N.R.B/
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Application Number 14792094

Filing Cate 2015-07-05

INFO ATION DISCLOSURE First Named Inventor ‘BRENNER. Sydney

At Unit 1636
{ Not for submigsion under 37 CFR 1.99) n |

Examiner Name ‘ BHAT, NARAYAN KAMESHWAR

Aftorney Docket Number | CGLC-020CONS

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and - o make the appropriate selection{s):

That each item of information conta ined in the information disclosure statement was first cited In any communication
from a foreign patent office in a cougterpart forgign application not maore than three months prior to the filing of the
information disclosure statement. See 1.97(e)(1).

OR

That ne item of information contained in the infokgnation disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign applicdion, and, to the knowledge of the persen signing the certification
after making reasonable inquiry, no item of informaticrigontained int the information disclosure statement was known to
[0 any individual designated in 37 CFR 1.56{c) more thariihree months prior to the filing of the information disclosure
statermnent. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set farth in 37 CFR 1.17 {p) has been submiited herewith.

* A certification statement is not submitted herewith.
SIGNATURE \
A signature of the applicant or representative is required in accordance with CFR 1

3, 10.18. Please see CFR 1.4(d)} for the
form of the signature. %,

Signature flames S. Keddie, Reg. No. 48,920/ Date {YYYY-MM-DD) " 2016-06-29

Name/Print James 8 Keddie Registration Number 20

This collection of information is required by 37 CFR 1.87 and 1.98. The information is required to obtairtr refain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.SRC. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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 amdynt of ime you
require to complete this form and/or suggestions for reducing this burden, sheuld be sent to the Chief InformatiodDfficer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOJ SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Aleandria,
VA 22313-1450.

EFS Web 2.1.17
ALY, REFERENCES CONSIDERED BEXCEPRYT WHERE LINED THROUGH. /N.R.B/
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Receipt date: 06/29/2016 14732084 -~ GAU: 1634

\ Privacy Act Statement

The Privacy Agt of 1974 (P.L. 83-579) requires that you be given certain information in connection with your submission of the

attached form - fed to a patent application cr patent. Accordingly, pursuant to the requirements cf the Act, please be advised

%zl 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}he principal purpose for which the information is used by the U.S. Patent and Trademark Office is to

process and/or examikg your submission related to a patent application or patent. [f you do not furnish the requested

information, the U.S. Patgnt and Trademark Office may not be able to process andior examine your submission, which may

result in termination of progeedings or abandenment of the application or expiraticn of the patent.

The informaticn provided by vy in this form will be subject to the following routine uses:

1. The information on this form will ke treated confidentially to the extent allowed under the Freedom of Information Act
{5 U.8.C. 552} and the Privagy Act (5 U.8.C. 552a). Records from this system of records may he disciosed {o the
Department of Justice to detefqpine whether the Freedom of Informaticn Act requires disclosure of these record s.

2. A record from this system of riy
court, magistrate, or administrative
negofiations.

ords may be disclosed, as a routine use, in the course of presenting evidence to a
bunal, including disclosures to opposing counsel in the course of seftlement

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

4. A record in this system of records may be dis “gsed, as a routine use, to a contractor of the Agency having need for
the information in order o perform a contract. Recipignts of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, Rursuant to 5 U.S.C. £52a(m).

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

6. A record in this system of records may be disciosed, as a routihg use, to ancther federal agency for purposes of
National Security review {35 U.5.C. 181) and for review pursuant to fhe Atomic Energy Act (42 U.5.C. 218(¢)).

7. A record from this system of records may be disclosed, as a routine 8ge, to the Administrator, General Services, or
histher designee, during an inspection of records conducted by GSA as pai, of that agency's responsibility to
recommend improvements in recerds management practices and programs, wnder authority of 44 U1.5.C. 2904 and
2806. Such disclosure shall be made in accordance with the GSA regulations §pverning inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosyre shall not be used to make
determinations about individuals. A

8. A record from this system of records may be disclosed, as a routine use, fo the public sfter either publication of
the application pursuant to 35 U.S.C. 122({b) or issuance of a patent pursuant to 35 U.5.C. 181. Further, a record
may be disciosed, subject to the imitations of 37 CFR 1.14, as a routine use, to the puklic if thi record was filed in
an application which became abandoned or in which the proceedings were terminated and whickapnplication is
referenced by either a published application, an application open to public inspections or an issuedpatent.

9. A record from this system of records may be disclosed, as a routine use, o a Federal, State, or local Ig
enforcement agency, if the USPTO becomes aware of a violation or petential viclation of law or regulation.

EFS Web 2.1.17 ALY, REFERENCES CONSIDERED BEXCEPRYT WHERE LINED THROUGH. /N.R.B/
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14792004 BRENNER ET AL.
HIH““IH H |||||||H H ‘ “HIH o .
NARAYAN BHAT 1634

CPC- SEARCHED

Symbaol Date Examiner
C12Q 1/68, C12Q 1/6874, CO7H 21/02 and C40B 30/04 1/6/16 Bhat N.
Searched uisng key words in different CPC classes. See the search 1/6/16 Bhat N.
history in EAST.

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner

SEARCH NOTES

Search Notes Date Examiner
Reviewed the copending applications for the inventors in PLAM and 1/6/16 Bhat N.
copending claims for potential ODP issues.
Reviewed the prosecution histories of copending applications resulting in 1/6/16 Bhat N.
the issuance of patenis.
Reviewed the cited arts in the 108 of 10/9/15. 1/6/16 Bhat N.
searched for the topics in EAST, Pubmed and Google scholar. Search 1/6/16 Bhat N.
historigs are enclosed.
Updated the search for the topics in EAST. Search history is enclosad. 7/17/16 Bhat N.
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
NARAYAN BHAT!
Primary Exarminer. An Unit 1634
US. Palent and Trademark Office Fart ol Faper No. © 20160716
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Ty
:-%z“;ﬁ\k‘; UNITE . T
W i Yo UNED Stares Parent aNp TRADEMARK OrrIck
e UNITED STATES DEPARTMENT OF COMMERCE
United Stnces Potent and ‘Trademark Cifoee

b FRPATEXTS
Al s ;"'.‘..,-....,. BARRTE ]
APTLICATION TILING or TRF ART
| NUMHIR l 3 PATE I UNIT l I 1995 RECTY l ATTY.NOCKETNG Il'()'l'('|..-\I.\IR]I.\'I)(‘I..-\IMR
14792094 OO/ 2015 1634 w00 CGELO-02000N5 19 3
CONFIRMATION NO. 9697
93726 CCRRECTED FILING RECEIPT

EPA - Bozicevic Field & Francis LLP
Bozioevio, Field & Francis A0 e

1800 University Ave
Suite 200
East Palky Alto, CA 94303

Date Mailed: 07/27/2016

Receipt is acknowledged of this non-provisional 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.5. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTICN. 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections 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

Inventor(s)
Sydney Brenner, Ely, UNITED KINGDOM;
Gi Mikawa, Great Shelford, UNITED KINGDOM;
Robert Osborne, Great Chesterford, UNITED KINGDCM;
Andrew Slatter, London, UNITED KINGDOM:;
Applicant(s)
10X Genomics, Inc., Pleasanton, CA;

Power of Attorney: The patent practitioners associated with Customer Number 83726

Domestic Priority data as claimed by applicant
This application is a CON of 14/172 694 02/04/2014 PAT 9102980 ~
which is a CON of 14/021,790 09/09/2013 PAT 8679756
which is a CON of 13/859,450 04/09/2013 PAT 8553274
which is a CON of 13/622,872 08/19/2012 ABN
which is a CON of 13/387,343 02/15/2012 PAT 8298767
which is a 371 of PCT/IB2010/002243 08/13/2010
which claims benefit of 61/288,782 12/21/2009
and claims benefit of 61/235,595 08/20/2008
(*)Data provided by applicant is not consistent with PTO records.

Foreign Applications for which pricrity is ¢laimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTC. Please see http//www uspto.gov for mere 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.
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: No

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: 07/20/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/792,094

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No

* SMALL ENTITY **

Title

Compositions and Methods for Intramolecular Nucleic Acid Rearrangement
Preliminary Class
435
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor te File) Transition Applications: No

PROTECTING YOUR INVENTION QUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend cnly throughout the territory of the United States and have nc
effect in a foreign country, an inventor who wishes patent pretection 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 internaticnal
application under the Patent Cooperation Treaty {(PCT). An international {PCT) applicaticn 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 raspects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign counities to ensure that patent righis 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 800-786-3193, or it
can be viewed on the USPTO website at http:/www uspto gov/web/offices/pac/doc/general/index. htmil.
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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
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 {1-866-989-4258).

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 far issuance of a license have been met, regardless of whether or not a license may he 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 revosation 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 513 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 licansee 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 Detense 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 pars 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 patition 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.8.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectlUUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commaercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation wotks 1o
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community, serves as an embudsman for existing and poterttial investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development erganizations oninvestment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology. manufacture products, deliver services, and grow your business, visit http.//www . SelectlUSA.gov or call
+1-202-482-6800.
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Filed Electronically

Attorney Docket CGLC-020CONS
CHANGE OF First Named | t B Syd
B irst Named Inventor renner, Sydne
CORRESPONDENCE — it
ADDRESS Application Number 14/792.094
Confirmation No. 9697
Filing Date July 6, 2015
Group Art Unit 1634
Address tor Examiner Name BHAT, NARAYAN KAMESHWAR
Commissioner for Patents
P.O. Box 1450 Title:  “Compositions and Mcethods for Intramolecular
Alexandria, VA 22313-1430 Nucleic Acid Rearcangement ™

Please change the Correspondence Address for the above-idenified application to:

<] The address associated with Customer Number 43850

Firm Name Morgan. Lewis & Bockius LLP

Individual Name

Address Onc Markel. Spear Strect Tower

City. State, Zip San Francisco, California 94105

Country US.A.

Telephonc (415) 442-1000 | Facsimile | (415) 442-1001

SIGNATURE OF ATTORNEY/AGENT OF RECORD

Name/Reg. No. James S. Keddic, 48.920

Signature fJames S. Keddic, Reg. No. 48.920/ Date | 07-27-2016
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Electronic Acknowledgement Receipt

EFSID: 26472517
Application Number: 14792094
International Application Number:
Confirmation Number: 9697
Title of Invention: Compasitions and Methods for Intramaolecular Nucleic Acid Rearrangement
First Named Inventor/Applicant Name: Sydney Brenner
Customer Number: 93726
Filer: lames Samuel Keddie
Filer Authorized By:
Attorney Docket Number: CGLC-020CONS
Receipt Date: 27-JUL-2016
Filing Date: 06-JUL-2015
Time Stamp: 19:27:54
Application Type: Utility under 35 USC 111(aj

Payment information:

Submitted with Payment no
File Listing:
Document - . File Size{Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Partfzip| (if appl}

20439

CGLC-020CONS-
1 Change of Address Change_Corresp.pdf no 1

A7 FRGHSCAA 2 il 27070 23205 1 0 Y
Azt

Warnings:
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Information:

Total Files Size (in bytes}{ 20439

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 US.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.5.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.5.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a
national stage submission under 35 LL.5.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 2 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/R0O/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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PTOAIAGG (08-12)

Approved lor use through 01/31/2013. OMB 0651-0031

1.5, Patent and Tradematk Office; U.S. DEPARTMENT OF COMMERCE

Under the Paporwork Reduclion Act of 1995, no persons are reguired 1o respond to a collection of information unless it displays a valid GMB control number.

STATEMENT UNDER 37 CFR 3.73(¢}
Applicant/Patent Owner: 10X Genomics, Inc.

Application No./Palent No.: 14/7G2,004 Filedyiissue Date: July 6, 2015
Titleg:  Compositions and Metheds for Intramolecular Nucleic Acid Rearrangement

10X Genomics, Inc. _a corporation

{Name of Assignee) (Type of Assignee, 9.9., corporaiion, parinership, university, govemnment agency, eic.)
statas that, for the patent application/patent identified above, it is (choose one of eptions 1, 2, 3 or 4 below):
1. The assignee of the entire right, tille, and interest.

2. [ ] An assignee of less than the entire right, title, and interest {check applicable box):

|_i The extent (by percentage) of ils ownership interest is %. Additional Statement{s} by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title ang interest are:

Additional Statement{s) by the owner(s) holding the balance of the Interest must be submitted to account for the entire
right, title, and interest.

3. L—_| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner{s) holding the balance of the interest must be submitted 1o account for the entire
right, litle, and interest.

4, D The recipient, via a court proceeding or the like {e.g., bankruptey, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made}. The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above {not option 4} is evidenced by either (choose gne of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the Uniled States Patent and Trademark Qffice at Reel 039159 , Frame 0298 , or for which a copy
thereof is altached.

B. |:| A chain of title from the inventor(s), of the patent application/fatent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Otfice at
Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of informalion is required by 37 CFR 3.73(t). The inlormation is required Lo obtain o retain a benetit by 1he public which is 1o {ile (and by Ihe USPTO to
process) an applicalion. Confidenliality is governed by 35 U.S.C. 122 and 37 GFR 111 and 1.14. This collection is estimated to take 12 minules to complete, including
gathering, preparing, and submilting the completed application losm to the USPTC. Time will vary depending upon the individual case. Any comments an the amount
ol time you requira 1o comglete Lhis form and¥or suggestions lor reducing this burden, should be sent to tha Chisi Informalion Qflicer, U.S. Patent and Trademark
Oilice, U.S. Department of Commerse, P.O. Box 1450, Alexandita, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TQ: Commissioner for Palents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the [orm, call 1-800-PT0-9199 and select option 2.
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PTO/MAGE [08-12)

Approved lor use through 01/31/2043, OMB 0651-0031

.S, Paten| and Trademark Otlice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act ol 1883, no persons are required Lo respond 1o a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , ar for which a copy thereof is attached.

4. From: To:
The document was recorded in the United States Patent and Trademark Office at

Reet , Frame or for which a copy thereof is attached.

5, From: To:

The document was recorded in the United States Pateni and Trademark Office at

Reai , Frama , or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheel{s).

m As required by 37 CFR 3.73(c){(1){i}, the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant o 37 CFR 3.11.

[NOTE: A separate capy (i.e., a true copy of the original assignment decument(s)) must be submitted to Assignment
Division in agcordance with 37 CFR Part 3, (o record the assignmant in the records of the USPTO. See MPEP 302.08)

The undersigned [whos?itle is supplied below) is authorized to act on behalt of the assignee.
o

Havez fodwinte Aug | g}. 204

Sighaty’e TN Date (7

Gargi Tafukder 61,368

Printed or Typed Name Title or Registration Number
{Page 2 of 2]
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Electronic Acknowledgement Receipt

EFSID: 26680070
Application Number: 14792094
International Application Number:
Confirmation Number: 9697
Title of Invention: Compasitions and Methods for Intramaolecular Nucleic Acid Rearrangement
First Named Inventor/Applicant Name: Sydney Brenner
Customer Number: 43850
Filer: Gargi Talukder/Sheila Gloss
Filer Authorized By: Gargi Talukder
Attorney Docket Number: 104371-5016-US05
Receipt Date: 18-AUG-2016
Filing Date: 06-JUL-2015
Time Stamp: 14:29:20
Application Type: Utility under 35 USC 111(aj

Payment information:

Submitted with Payment no
File Listing:
Document - . File Size{Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Partfzip| (if appl}
635597
1 Power of Attorney POA. pdf no 2
For FR0SET 1666761 35 %00 3045967
Warnings:
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Information:

120223
3 Assignee showing of ownership per 37 Stmt.pdf ho 2
CFR3.73 )
S8R h I 10 2019 264 504 Do 34d e 7
e B

Warnings:

Information:

Total Files Size (in bytes}{ 755820

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.5.C. 111

If 2 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.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.5.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a
national stage submission under 35 U.5.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 2 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/R0O/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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2l e o~y UNTTED STATES DEPARTMENT OF COMMERCE

[ APPLICATIONSTMBIR | FILING OR 37140 DATE [ EIRSTNAMEDAPPLICANT | ATIY_BOCKET SO/ |
14/792,094 070642015 Sydney Brenmer 104371-3016-11505
CONFIRMATION NO. 9697
43850 POWER OF ATTORNEY NOTICE

MORGAN, LEWIS & BOCKIUS LLP (SF)

One Market, Spear Street Tower, Suite 2800 |\||||||\ |"| HH“m||ULUMM"{L|{!HL|!|!|{Mﬂﬂmﬂjl’“ |‘|]||“|| ||||l H|l||||

San Francisco, CA 84105
Date Mailed: 08/30/2016

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney tiled 08/18/2016.

= The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions aboul the contents of this nolice and the
requirements it seis Torth should be dirceted w the Office
of Data Management, Applicalion Assistance Unil, at
(8712 272-4000 or (57131 272-4200 or 1-888-786-0101.

fkhoang/
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UnNiTED Stares Parent anp TRADEMARK OFrIGE

S DEPARTMENT OF COMNMERCE
ot and ‘Prademark Offtoe
Sh FCRPATEXTS

RERIREE K

[ APPLICATIONSTMBIR | FILING OR 37140 DATE [ EIRSTNAMEDAPPLICANT | ATIY_BOCKET SO/ |
14/792,094 070642015 Sydney Brenmer 104371-3016-11505
CONFIRMATION NO. 9697
43850 POA ACCEPTANCE LETTER
MORGAN, LEWIS & BOCKIUS LLP (SF)

CS);? fr;/:g;kc?;g?ga: g;r1e§51 Tower, Suite 2800 |\||||||\ |"| HH“m||ULUMM"{L|{!HL|!|MHﬂﬂlmﬂjwu |‘|]||“|| |||"|||]||||

Date Mailed: 08/30/201¢6

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney tiled 08/18/2016.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Quuesiions about the contents ol this nolice and the
requireiments 1t sels forth should be direeted w e Office
of Data Management, Appheation Assistance U, at
(371) 272-4000 or (571} 272-4200 or 1-888-786G-0101.

fkloung/
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PATENT
Attorney Docket No. 104371-5016-US05

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 9697
Sidney Brenner et al. Examiner: Narayan Kameshwar Bhat
Application No.: 14/792,094 Art Unit: 1634

Filed: July 6, 2015

For: COMPOSITIONS AND METHODS | TERMINAL DISCLAIMER TO OBVIATE A
FOR INTRAMOLECULAR NUCLEIC DOUBLE PATENTING REJECTION OVER A
ACID ARRANGEMENT “PRIOR” PATENT

Mail Stop: Amendment
Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

The applicant, 10X Genomics, Inc., owner of 100 percent interest in the instant
apphication, hereby disclaims, except as provided below, the terminal part of the statutory term of
any patent granted on the instant application which would extend beyond the expiration date of
the full statutory term of prior U.S. Patent No. 8,168,385, as the term of said prior patent is
presently shortened by any terminal disclaimer. The applicant hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and
the prior patent are commonly owned. This agreement runs with any patent granted on the instant

application and is binding upon the grantee, i(s successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of any
patent granted on the instant application that would extend to the expiration date of the full
statutory term of the prior patent, “as the term of said prior patent is presently shortened by any
terminal disclaimer,” in the event that said prior patent later: expires for failure to pay a

maintenance fee; is held unenforceable; is found invalid by a court of competent jurisdiction; is

DB/ 30936205.1
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US Patent Application No., 14/792,094
Attorney Docket No. 104371-5016-US03
Page 2 of 2

statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims
canceled by a reexamination certificate; is reissued; or is in any manner terminated prior to the

expiration of its full statutory lerm as shortened by any terminal disclaimer.

Additionally, in the event that the patent term of any patent granted on the instant
application is extended based on patent term adjustment under 35 U.S.C. § 154, applicant does
not disclaim the extension of the patent term based on the patent term adjustment, as the term of

any patent granted on the instant application has not been disclaimed beyond a specific date.
Included herewith is the terminal disclaimer fee required under 37 C.F.R. § 120(d).
The undersigned is an attorney or agent of record.

Respectfully submitted,
MORGAN, LEWIS & BOCKIUS LLP

Dated: December 22, 2016 By: /\%MW

Customer No.: 43850 !Gai%)'/"fal er, Reg. No. 61,368
Morgan, Lewis & Bockius LLP \...

One Market, Spear Street Tower

San Francisco, CA 94105

Telephone: (415} 442-1000

Facsimite: {415) 4421001

D82/ 30936205.1
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PTO/SB30 (07-14)
Approved for use through 07/31/2016 OMB 0851-0031
U.5. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Pagenwark Reduction Act of 18895 o persops are reguired to respond to a collection of informatign unless it conlaing a valid CMB contiol number.
/ Request Application Number 14/792.094 \

for
i i i Filing Date Duly 8, 2015
Continued Examination (RCE) g ——
Transmittal First Named Inventor  [Poney Brenner
Address tor ] 834
Mail Stop RCE Art Unit
Commissioner for Patents . Narayan, Kameshwar Bhat
P.O. Box 1450 Examiner Name
wexandria, VA 22313-1450 Attorney Docket Numoer [194377-5016:Us05

This is a Request for Continued Examination {RCE) under 37 CFR 1.114 of the ahove-identified application.
Request for Continued Examination (RCE} practice under 37 CFR 1.114 does not apply to any utility or plant application fited prior to Jure 8, 1995, to any
intemnational application that does not compy with the requirements of 35 U.5.C 371, or to any design application. See Instruction Sheet for RCEs [not to be

submitted to the USPTO on page 2}

1. |Submission required under 37 CER 1.114 Note: If the RCE is proper, any previously fited unentered amendments and
amendments enclosed with the RCE wil! be entered in the order in which they were filed unless applicant instructs otherwise, If
apglicant does not wish to have any previously filed unentered amendment(s) entered, applicant must reguest non-entry of such
amendment(s).
a D Previcusly submitted. If a final Office action /s outstanding, any amendments filed after the final Cffice action may ba

. considered as a submission even if this box is not checked,

b i:l Cansider the arguments in the Appeal Brief or Reply Brief previously filed on

i, D Cther
b. Enclosed

i, Amendment/Reply iii. |:I Information Disclosure Statement (IDS}
ii. I__J Affictavitis)! Declaration(s) . D Other

2. | Miscellaneous

Suspension of action on the above-identified application 8 requested under 37 CFR 1.103(c} for a
2 D period of months. (Period of suspension shall not exceed 3 months; Feg under 37 CFR 1.17() required)

b. D Other

3. Fees| The RCE fee under 37 CFR 1 17(e} is required by 37 GFR 1.114 when the RCE is fizd.
The Director is hergby authorized to charge the foilowing fees, any underpayment of fees, or cradit any overpayments, to

a. Deposit Account No. 50-0310
] RCE fee required undes 37 CFR 1 17(z)
ji. Extension of time fee {37 CFR 1.136 and 1.17)

i, D Other

b, I:l Check in the amount of $ enclosed

c. E] Payment by credit card (Form PTO-2038 enclosed)

WARNING!: Information on this form may become public. Credit card information should not be included on this form. Provide credit
card information and authorization on PTO-2038.

1 24 FIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED A
Signature Al E s e Lre b2t he Dale December 22, 2016
Name (Print/Typ rgi T'a%!e:r} Ph.D. T~ Registration No.  [51 388

CERTIFICATE OF MAILING OR TRANSMISSION
} hereby cerify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first class mail in an envelope
addressed to: Mail Stop RCE, Commissioner for Patents, P. O. Box 1450, Alexandria, VA 22313-1450 or facsimile transmitted to the U.S. Patent and Trademark
Office on the date shown below,
Signature Leonor Rivera-Huertaf
Name (Print'Type} [t eonor Rivera-Huerta | Date pecember 22, 2016
This collection of information is required by 37 CFR 1.114. 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.8.C. 122 and 37 CFR 1.11 and 1.14, This collection is estimated to lzke 12 minutes to complate,
including gathering, preparing, and submitiing the completed application form io the USPTO. Time will vary depending upen the individual case. Any comments on
the amount of fime you reguire to complete this form and/or suggestions far reducing this burden, should be sent 1o the Chief Information Officer, U.S. Patent and
Tragemark Office, U.S. Department of Commeree, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TQ THIS
ADDRESS. SEND TO: Mall Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in complafing the farm, cafl 1-800-PTO-9198 and select oglion 2
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PTO/SB30 (07-14)

Approved for use through G7/31/2016. OMB 0651-0031

U.8. Patent and Trademark Cffice; U.S. DEPARTMENT CF COMMERGCE

Under the Paperwork Reduction Act of 1885, no persons are required 1o respond o 8 collection of information unless it contains a valid OMB conirol number.

instruction Sheet for RCEs
(not to be submitied to the USPTO)

NOTES:

An RCE is not & new application, and filing an RCE will not result in an application being accorded a new filing
date.

Filing Qualifications:

The appiicabon must be a utility or plant application filed on or after June 8, 1895 The application cannot he a provisional
application, a utility or plant appfication filed before June 8, 1995, an internationa! application that does not comply with the
requirements of 35 UL.5.C. 371, a design application, or a patent under reexamination. See 37 CFR 1.114({e}. An international
application does not comply with the requirements of 35 U.8.C. 371 untii the requirements under 35 U.S.C. 371{c), including
the requirement for the inventor's oath or declaration under 35 U.S.C. 371(cK4), have been complied with.

Filing Requirements;
Prosecution in the application must be closed. Prosecution is ciosed if the application is under appeal, or the last Office

action is a final action, a notice of allowance, or an action that otherwise closes prosecution in the application {e.g., an Office
action under Ex parte Quayie ). See 37 CFR 1.114(h).

A submission and a fee are required at the time the RCE is filed. i reply to an Office action under 35 US.C. 1321is
outstanding (e.g., the application is under final rejection), the submission must meet the reply requirements of 37 CFR 1.111. If |
there is no outstanding Office action, the submission can be an information disclosure statement, an amendment, new i
arguments, or new evidence. See 37 CFR 1.114(c). The submission may be a previously filed amendment (e.g., an
amendment after final rejection).

WARNINGS:

Request for Suspension of Action;
All RCE filing requirements must be met before suspension of action is granted. A request for a suspension of

action under 37 C FR 1.103{(c) does not satisfy the submission requirement and does not permit the filing of the
required submission to be suspended.

improper RCE will NOT tolt Any Time Period:

Before Appeal -f the RCE is improper (@.¢., prosecution in the application is not closed or the submission or
fes has not been filed) and the application is not under appeal, the time period set forth in the last Office action
will continue to run and the application wili be abandoned after the statutory time period has expired if a reply to
the Office action is not timely filed. No additional time will be given to correct the improper RCE.

Under Appeal - If the RCE is improper {e.g., the submission or the fee has not been filed) and the application is
under appeal, the improper RCE is effective to withdraw the appeal. Withdrawal of the appeal resuits in the
allowance or abandonment of the application depending on the status of the claims. fthere are no allowed
claims, the application is abandoned. if there is at ieast one allowed claim, the application will be passed to issue
on the atiowed claim{s}. See MPEP 1215.01.

See MPEP 706.07(h) for further information on the RCE practice.

Page 2of2
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-879) 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
cotlection of this information is 35 W.8.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 andfor 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.

The information on this form will be freated confidentially to the exient allowed under the
Freedom of Information Act (5 U.5.C. 552) and the Privacy Act {5 U.5.C 552a). Records from
this system of records may be disclosed to the Depariment 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 fo
oppasing 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
racord.

A record in this system of records may be disciosed, 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.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 Cooperation Treaty.

A record In this system of records may be disclosed, as a rouine use, to another federal
agency for purposes of National Security review {35 U.8.C. 181) and for review pursuant to
the Atomic Energy Act {42 U.5.C. 218(c)).

Arecord from this system of records may be disclosed, as & routine use, to the Administrator,
General Services, or hisfher designee, during an inspection of records conducted by GSA as
part of that agency’s responsibiiity to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2004 and 2808. 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 shalt not
be used tc 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 i the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by efther 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 routing use, 10 2 Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or reguiation.
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PTOMIAZZ {03-13)

Approved for use through 7/31/2016. OME 0851-0031

UL 5. Patent and Tradamark Ofiice; U.3. DEPARTMENT OF COMMERCE

Under the Paperwork Reduciion Act of 1985, no persans are required to respond to a collection of information unless it displays a valid OMB control number.

Cocket Mumber (Optional}

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | 104371-5016-US05

Agplication Number Filed

14/792,094 July 6, 2015
” Compositions and Methods for Inframolecular Nucleic Acid Rearrangement
" 1634 ™ BHAT, NARAYAN KAMESHWAR

This is a request under the provisions of 37 CFR 1.136(a} to extend the period for filing a reply in the above-identified application.

The requesied extension and fee are as follows {check time period desired and enter the appropriate fee below):

Fee Smeali Eniity Feo Micfo Entity Fee
] ©Onemonth (37 GFR 1.17(a)(1}) $200 $100 $50 $
Two months (37 CFR 1.17{a)(2)) $600 $300 $150 $ 300
] Three montns (37 CFR 1.17(a)X3)) $1,400 $700 $350 $
[] Fourmenths (37 CFR 1.17¢a)4)} 52,200 $1,100 $550 s
] Five months (37 GFR 1.17{a}5% $3,000 $1.500 $750 8

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant cedtifies micro entity siatus, See 37 CFR 1.29.
Form PTC/SBI1SA or B of equivalent must gither be enclosed or have been submitied previously

(]
]
D A check in the amount of the fee is enclosed.
L]
CJ
(]

Payment by credit card. Form PT0-2038 is attached.

The Director has already been autherized to charge fees in this application to a Deposit Account,
‘The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Nurmber 50-0310

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form, Provide
credit card information and authorization on PTO.2038.

{ am the
I:] applicant.

«’ attorney or agen! of record. Registration number 61,368

9%:] attorney oﬁent acting under 37 CFR 1.34. Registration number
f‘i

afule December 22, 2016

g’ S:gnature Date
Ga&g/Taluk #h.D 415-442-1000

Typed or printed name Telephone Number

NOTE: This form must be sighed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements ang ceriifications. Submit
muliiple forms if more than one signature is required, see below™.

* Total of ! forms are submitted.

This coliection of information is required by 37 CFR 1.136(a). The information is requirgd to obtain or retain a benefit by the public, which ig to file (and by the
USPTO to process) an application. Gonfidentiatity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14 This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form o the USPTO. Time will vary depending upon the individual case, Any
comments on the amount of time you require to complete this form andfor suggestions for reducing this burden shouid be senf to the Chief Information Officer,
U.5 Patent and Trademark Office, Li 5. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commisstoner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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PATENT
Attorney Docket No. 104371-5016-UUS05

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 9697
Sidney Brenner et al. Examiner: Narayan Kameshwar Bhat
Application No.: 14/792,094 Art Unit: 1634

Filed: July 6, 2015

For: COMPOSITIONS AND METHODS | RESPONSE TCO FINAL OFFICE ACTION
FOR INTRAMOLECULAR NUCLEIC
ACID ARRANGEMENT

Mail Stop AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:
In response to the Final Office Action mailed July 25, 2016, please enter the following

amendments and remarks:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this

paper.

Remarks/Arguments begin on page 5 of this paper.

D82/ 30628463.2
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Application No. 14/792,064
Attorney Docket No.: 104371-3016-US05
Response to Final Office Action dated: July 25, 2016

Amendments to the Claims:
This listing of claims will replace all prior versions, and listings of claims in the application:
Listing of Claims:

1-39 (Cancelled)

40. (New) A method of analyzing nucleic acids, the method comprising:

{a) providing a first plurality of segments of nucleic acid molecules from a
contiguous region of a genome from a first single isotated cell, wherein each of
the first plurality of segments is appended to a first multiplex identifier (MID)

sequence to form first appended segments;

{b) providing a second piurality of segments of nucleic acid molecules from a
contiguous region of a genome from a second single isolated cell, wherein each
of the second plurality of segments is appended to a second MID sequence to
produce second appended segments, and the first MID sequence and the second

MID sequence are different from each other;

(c) sequencing the first appended segments and the second appended segments to

provide a plurality of sequences,

wherein each sequence comprises (i) nucleotide sequence of at least a portion of a segment
and (ii) an associated MID sequence, and wherein the MID sequences uniquely

identify the segments with a single isolated ceil.

41. (New) The method of claim 40, wherein the method further comprises amplifying the

first appended segments and the second appended segments before the sequencing

step (c).

42, (New) The method of claim 40, wherein the nucleic acid molecules are selected from

DNA and RNA.

43. (New) The method of claim 42, wherein the nucleic acid molecules comprise mRNA.

DB2f 30528463.2
Page 2 of 7
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Application No. 14/792 064
Attorney Docket No.: 104371-5016-1US03
Response to Final Office Action dated: July 25, 2016

44. (New) The method of claim 40, wherein the MID sequences are appended to the

segments through ligation.

45. (New) The methed of claim 40, wherein the MID sequences are appended to the
segments by performing PCR or linear amplification of the plurality of nucleic acids
using an adapter sequence comprising the MID sequence and an amplification

primer.

46. (New) The method of claim 40, wherein the sequences of the segments are atiributed

to different isolated cells based on the associated MID sequence.

47. (New)} The method of claim 40, wherein the MID sequences further comprise a

sequencing primer sequence.

48. (New) The method of claim 40, wherein the MID sequences are from 2 to 100 bases
in tength.

49, (New) The method of claim 40, wherein the segments of (a) and (b) are in the range
of 100 to 5,000 bp in length.

50. (New)} The method of claim 40, wherein the segments of {a) and (b) are 400 bp or less
in length.

51. (New) The method of claim 40, wherein the method further comprises providing a
third plurality of segments of nucleic acid molecules from a contiguous region of a
genome from a third single isolated cell, wherein each of the third plurality of
segments is appended to a third MID sequence to produce third appended segments,
and the third MID sequence is different from the first MID sequence and the second
MID sequence.

52. (New) The method of claim 40, wherein the contiguous region is greater than 2 kb in

length.
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33. (New) A method of analyzing a plurality of contiguous genomic sequences,

comprising:

{a) providing a sample comprising the plurality of contiguous genomic sequences,
wherein the piurality of contiguous genomic sequences are from a plurality of

single isolated cells;

(b) tagging a plurality of fragments of the contiguous genomic sequences with a
multiplex identifier (M1} sequence such that fragments of a first contiguous
nucleic acid sequence share a common MID sequence that is different from an

MID sequence of fragments of a second contiguous nucleic acid sequence; and

(¢} sequencing the plurality of fragments and MID seguences to identify fragments of

the contiguous sequence.

54. (New) The method of claim 53, wherein the first contiguous nucleic acid sequence is
from a first single isolated cell and the second contiguous nucleic acid sequence is

from a second single isolated cell.

55. (New) The method of claim 53, wherein sequences of the fragments are attributed to

different single isolated cells based on the associated MID sequence.
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Remarks/Arguments
Applicants have not dedicated or abandoned any unclaimed subject matter and have not
acquiesced to any rejections made by the Patent Office. Applicants reserve the right to pursue
prosecution of any presently excluded claim embodiments in future continuation and/or

divisional applications.

Status of the Claims

Claims 40-55 are newly added and under consideration in this application. The newly
added claims are supported throughout the specification as filed, for example, see page 7 and

pages 16-20 of the application as filed.
Applicants respectfully request entry of the claims into the record.

Response to Office Action

Claim Objections

Claim 28 is objected to because it is dependent from canceled claim 23, Claim 28 is

canceled in the currently pending claims, thus rendering this objection moot.

Claim Rejections — 35 USC § 102 and § 103

The previous rejections of the claims under § 102 as being allegedly anticipated by
Braverman et al. (US 2009/0105959 (hereinafter “Braverman™) and under § 103 as allegedly
being obvious over Braverman in view of Bosnes, WO 03/062462 (hereinafter “Bosnes™) have

been maintained. Applicants respectfully traverse these rejections.

In order to clarify the claimed invention, Applicanis have prepared a new set of claims.
Applicants submit that Braverman fails to disclose all elements of the claimed invention as
clarified in this set of claims. 1n particular, Braverman fails to disclose a method in which each
of a first plurality of segments from a first isolated cell is appended to a first multiplex identifier
(MID) and each of a second plurality of segments from a second isolated ccli are appended to a
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second MID, as is recited in independent claim 4€. In addition, Braverman fails to provide a
method in which a plurality of fragments of contiguous genomic sequences are tagged with a
MID sequence such that fragments of a first contiguous nucleic acid sequence share a common
MID sequence that is different from an MID sequence of fragments of a second contiguous
nucleic acid sequence, as is recited in independent claim 53, Furthermore, Braverman fails to
disclose methods in which segments appended to or tagged with MiDs can be attributed to their
single cell of origin. As such, Braverman fails to disclose or suggest all elements of the claimed

invention and thus cannot support a rejection for anticipation.

Bosnes is cited solely for its description of methods of analyzing mRNA and thus fails to
rectify the above-discussed deficiencies in Braverman. As such, the combined teachings of

Braverman and Bosnes fail to render the presently claimed invention obvious.

For at least the foregoing reasons, Applicants respectfully request that all rejections under
§ 102 and § 103 be withdrawn.

Claint Rejections — Double Patenting

Claims 21, 24, and 26-39 are rejected on the ground of nonstatutory double patenting as
being unpatentablie over claims 1«12 of U.S. Patent No. 8,168,385 in view of Braverman et al.,

and Boshes.

Claims 21, 24, and 26-39 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-13 of U.S. Patent No. 8,318,433 in view of Braverman and

Bosnes.

Without conceding to the propriety of these rejections and solely to move this application
toward allowance, Applicants herewith file terminal disclaimers over the above-referenced

patents.
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CONCLUSION

All the stated grounds of objection and rejection have been properly traversed,
accommodated, or rendered moot. Applicants therefore respectfully request that the Examiner

reconsider all presently outstanding objections and rejections and that they be withdrawn.

Applicants believe that a full and complete reply has been made to the outstanding Office
Action, and as such, the present application is in condition for allowance. If the Examiner
believes, for any reason, that personal communication will expedite prosecution of this

application, the Examiner is invited to telephone the undersigned at the number provided below.

Except for issue fees payable under 37 C.E.R. § 1.18, the Commissioner is hereby
authorized by this paper to charge any necessary fees during the entire pendency of this
application including fees due under 37 C.F.R. §§ 1.16 and 1.17, which may be required,
including any required extension of time fees, or credit any overpayment to Deposit Account 50~
0310 (Order No.: 104371-5016-LS05).

Prompt and favorable consideration of this Amendment and Response is respectfully

requested.
Respectfully submitted,
MORGAN, LEWIS & BOCKIUS LLP
Dated: December 22, 2016 By: ¢ Jatey — b fe
Customer No.; 43850 { Ggtgi Valukddr, Reg. No. 61,368
Morgan, Lewis & Bockius LLP \’}f ‘@j

One Market, Spear Street Tower
San Francisco, CA 94105
Telephone: (415) 442-1000
Facsimile: (415 442-1001
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PATENT
Attormey Docket No. 104371-5016-US035

IN THE UNITED STATES PATENT AND TRADEMARK O¥FFICE

In r¢ application of: Confirmation No.: 9697
Sidney Brenner et al. Examiner: Narayan Kameshwar Bhat
Application No. 14/792,094 Art Unit: 1634

Filed: July 6, 2015

For: COMPOSITIONS AND METHODS | TERMINAL DISCLAIMER TO OBVIATE A
FOR INTRAMOLECULAR NUCLEIC DOUBLE PATENTING REJECTION OVER A
ACID ARRANGEMENT “PRIOR” PATENT

Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

The applicant, 10X Genomics, Inc., owner of 100 percent interest in the instant
application, hereby disclaims, except as provided below, the terminal part of the statutory term of
any patent granted on the instant application which would extend beyond the expiration date of
the full statutory term of prior U.S. Patent No. 8,318,433, as the term of said prior patent is
presently shortened by any terminal disclaimer. The applicant hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and
the prior patent are commonly owned. This agreement runs with any patent granted on the instant

application and is binding upon the grantee, its successors or assigns.

In making the above disciaimer, the applicant does not disclaim the terminal part of any
patent granted on the instant application that would extend to the expiration date of the full
statutory term of the prior patent, “as the term of said prior patent is presently shortened by any
terminal disclaimer,” in the event that said prior patent later: expires for faiture to pay a

maintenance fee; is held unenforceable; is found invalid by a court of competent jurisdiction; is
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Page 2 of 2

statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims

canceled by a reexamination certificate; is reissued; or is in any manner terminated prior to the

expiration of its full statutory term as shortened by any terminal disclaimer.

Additionally, in the event that the patent term of any patent granted on the instant

application is extended based on patent term adjustment under 35 U.S.C. § 154, applicant does

not disclaim the extension of the patent term based on the patent term adjustment, as the term of

any patent granted on the instant application has not been disclaimed beyond a specific date.

Included herewith is the terminal disclaimer fee required under 37 C.F.R. § 120(d).

The undersigned is an attorney or agent of record.

Dated: December 22, 2016

&

Customer No.: 43850

Morgan, Lewis & Bockius LLP
One Market, Spear Street Tower
San Francisco, CA 94105
Telephone: (415)442-1000
Facsimile: (415) 442-1001

DB2/ 30936273.1

Respectfully submitted,
MORGAN, LEWIS & BOCKIUS L1LP

,» Reg. No. 61,368
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If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course,
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CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e} (Page 1 of 1)

:_::s:nr;l:red Sldney Brenner E::\Sgc;:visional Application Number {if 14’,792,094
Title of oo i i
.n':,zrﬁm Compositions and Methods for Inframolecular Nucleic Acid Rearrangement

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) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. 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. tunderstand that the application may not contain, or be amended {o contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

1. | Original Application (Track One) - Prioritized Examination under § 1.102(e}{1)

i. {a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.

(b) The application is an original nonprovisional 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.

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

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

ii. The application is an original nonprovisional utifity application filed under 35 U.8.C. 111{a), oris
a nationa!l stage entry under 35 U.5.C. 371.

iv. This certification and request is being filed prior to the maiiing 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).

o

i rd

it (f/
signaiuwég, a-laluda __December 22, 2016
?‘I’arm:’f;é?i)ea é HIdeer’ Ph'D ;;agci:g::.c;:g; Number61 ’368

Note: This form must be signed in accordance with 37 CFR 1.33. See 237 CFR 1.4{d) for signature requirements and certifications.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

F.O. Box 1450
M A [I “._., IE @ Alexandria, VA 22313-1450
WW LSPGO Yo
* MORGAN, LEWIS & BOCKIUS LLP (SF)

One Market, Spear Street Tower, Suite 2800 JAN 10 2077
. . San Francisco CA 94105

OFFICE OF PETITIONS
—————"D0¢ Code: TRACK1.GRANT

Decision Granting Request for
Prioritized Examination Application No.: 14/792,094
(Track | or After RCE)

1. THE REQUEST FILED December 22, 2016 IS GRANTED.

The above-identified application has met the requirements for prioritized examination
A ] for an original nonprovisional application (Track 1.
B. X for an application undergoing continued examination (RCE).

2. The above-identified application will undergo pricritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following cccurs:

A filing a petition for extension of time to extend the time period for filing a reply,
B. filing an amendment to amend the application to contain more than four independent

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,;

TOo Mmoo

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be girected to Brian W. Brown at 571-272-5338.

{Brian W, Brown/ Petitions Examiner, Office of Petitions
[Signature] (Title)

U.8. Patent and Trademark Office
PTO-2298 {Rev. 02-2012)

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00698



Application/Control No.

Applicant(s)/Patent Under

Application Number Reexamination

e
Document Code - DISQ Internal Document - DO NOT MAIL
TERMINAL
DISCLAIMER X APPROVED [1 DISAPPROVED
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UNITED STATIES PATENT AND TRADEMARK OUFICH

UNITER STATES BERPARTMENT OF COMMERCE
Uniled States Putent and Trademark Olfee
Address: COMMISSHONER FOR PATENTS

10 B, 130

Adecandiu. Vicginia 225131450

W Wil A

APPLICATION NG, l FILING I3ATIE l FIRST NAMED INVENTOR lm TORNIEY BOCKET NG, l CONFIRMATION N, ]
147920604 OF/00/2015 Svdney Breancr [(:4371-5016-U805 9697
A3E5) TR O2AFF 20T 8 -
| e X - BEXAMINER
MORGAN, LEWIS & BOCKIUS 1117 (81) l ]
One Market, Spear Street Tower, Suite 2800 BIAT, NARAY AN KAMESIIWAR
San I'rancisco, CA 94105
I ARTUNTI ] PATLER NUMILER ]
1634

If\'()‘i‘ll-‘l(‘.:\‘l‘l()x'D:\I‘I-. l DELIVERY MOIH: ]

Q2R 2017 FLECTRONKS
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):
sfipdocketmp @ morganlewis.com
donald. mixon@maorganlewis.com

YIOL -90A (Rev. (4707)
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Application No. Applicant(s}
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Continued Examination under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set
farth in 37 CFR 1.17{e), was filed in this application after final rejection. Since this
application is eligible for continued examinatior under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Cffice action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

December 22, 2016 has been entered.

Track1 Request —Granted
2. Trackl request filed by the applicant on December 22, 2016 has been granted by
the office on January 10, 2017. Therefore instant application has been examined cn a
priority basis. To maintain its status applicant is required to follow the requirements

listed in the Track1 grant document.

3. The present application is being examined under the pre-AlA first to invent
provisicns. The instant application is a continuation of 14/172,694, now U.S. Patent
9,102,980, which is a centinuation of 14/621,790, now U.S. Patent 8,679,756, whichis a
continuation of 13/858,450, now U.S. Patent 8,563,274, which is a continuation of
13/622,872, now abandoned, which is a continuaticn of 13/387,343, now U.S. Patent
8,298,767, which is a national stage entry of PCT/IB2010/002243, claiming priority from
provisicnal application 61288792, filed on 12/21/2009 and from provisional application
61235595, filed on 08/20/2009.

This office acticn is in response to the papers filed on December 22, 2016,
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Claim Status
3. In the ¢laim listing of December 22, 20186 claims 40-55 are pending in this
application and are under prosecution. Claims 40-55 are new. Claims 1-39 are
canceled. Claims have been reviewed and entered. As discussed below, the limitation

of claim 53 of "a first contiguous nucleic acid sequence share g common MID sequence

that is different from an MID sequence of fragments of second contigucus nucleic acid

sequence” introduces a new matter {new matter is underlined by the examiner).

Withdrawn Objection, Rejections and Response to the Remarks
4. The previous objection of ¢laim 28 has been withdrawn in view of cancellation of
said claim. (Remarks, pg. 5).
5. The previous rejection under pre-AlA 35 USC 102(b) as being anticipated by
Braverman and rejection under pre-AlA 35USC 103(a) as being unpatentable aver
Braverman in view of Bosnes have been withdrawn in view of cancellation of said
claims.

The arguments regarding the teachings of Braverman as they pertain to the
rejection made in this office action have been fully censidered (Remarks, pgs. 5 and 6).
They are not persuasive for the following reasons.

The arguments are directed to Braverman fails to disclose a method in which
each of a first plurality of segments from a first isolated cell is appended to a first
multiplex identifier (MI[3} and each of a second plurality of segments from a second

isolated cell are appended to & second MID, as is recited in independent ¢laim 40. In
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addition, Braverman fails to provide a methed in which a plurality of fragments of
contiguous genomic sequences are tagged with a MID seqguence such that fragments of
a first contiguous nucleic acid sequence share a comman MID sequence that is different
from an MID sequence of fragments of a second contiguous nucleic acid sequence, as
is recited in independent claim 53. Furthermore, Braverman fails to disclose methods in
which segments appended to or tagged with MIDs can be attributed to their single cell
of arigin. As such, Braverman fails to disclose or suggest all elements of the claimed
invention and thus cannot support a rejection for anticipation {Remarks, pg. ).

The arguments regarding the subject matter of claims 40 and £3 as being
anticipated by Braverman are moot because of withdrawn rejection necessitated by
cancellation of previous claims and addition of new claims.

With regard 1o claimed invention being obvious over Braverman in view of
Drmanac {new art, see below) are nct persuasive because new claim 40 as recited
require providing two single isclated cells, which could be the same but processed
independently, wherein nucleic acid template (i.e., a contigucus regicn of the genome)
subjected to an amplification thereby producing a plurality of segments of nucleic acids,
wherein said segments from each single cells are appended with a single cell specific
unique identifier (UID] or referred alsc as multiplex identifier {MID), pooling them and
sequencing them and sequence data for segments frem single cells de-conveluted to
identify the sequence of the MID sequence and their association with each of the two

cells. Claim 53 has additional “common sequence” in MID.
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Braverman teaches the steps of claims 40 and 53 including the analyzing nucleic
acid from a single cell and also teaches analyzing nucleic acid template from multiple
samples and sequencing the segments of the nucleic acid template (i.e., contiguous
region of the genome) from each sample and identifying the segments from each
sample associated with specific multiplex identifier from each sample that includes a
cell. Braverman does not specifically teach that the nucleic acid segments from at least
twe isclated single cells. The teachings of Drmanac are specifically applied for the
teachings of analyzing nucleic acids using the tagging {i.e., using multiplex identifier)
method similar to the Braverman, wherein the nucleic acids are derived from two
aliguots (i.e., samples) wherein each aliquot comprises a single isolated cell, thereby
meeting the limitations of two isclated single cells.

The unique identifier element {also referred as multiplex identifier) tagged to each
nucleic template comprising plurality of PCR amplified segments from each sample and
identifying each sample origin associated with the unique multiplex identifier sequence
of Braverman meets the [imitations of the multiplex identifier. Furthermore, Braverman
teaches key element 207 associated with each multiplex identifier, which meets the
limitation of sharing common sequence associated with different multiplex identifiers
(limitation of claim 53}.

The routine, well established and conventional method of identifying the
polynucleotides in each sample from the pooled samples using unique tags for each
sample nucleic acids as applied for the rejecticn of ¢laims 40 and 53 are further

evidenced by Gillevet (WO 2008/061193; Fig. 1 and pg. 17, paragraph 3).
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Therefore it maintained that the limitations of claims 40-55 are obvicus over

Braverman in view of Drmanac as further evidenced by Gillevet.

7. The previous QCP rejection of claims 21, 24 and 26-33 over claims 1-12 of ‘385
patent or over claims of ‘433 patent has been withdrawn in view of filing the terminal

disclaimer on 12/22/16 and its acceptance by the office on 1/22/17.

Cilaim Objections
8. Claim 53 is cbjected to because of the following infermalities. The recitation of
“an MID sequence” in step D’ lines 3 and 4 has been objected because of minor
typographical error. It is suggested to use the phrase "a MID sequence" instead for

consistency. Appropriate cerrection is required.

Claim Refections - 35 USC § 112-first paragraph

8. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

{a) IN GENERAL.—The specification shall contain a written description of the
invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as 10 enable any person skilled in the art to which it pertains, or with which it
is most nearly connected, to make and use the same, and shall set forth the best mode
contemplated by the inventor or joint inventor of carrying out the invention.

9. The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
manner and process of making and using it, in such full, clear, concise, and exac! terms as to
enable any person skilled in the art to which it pertaing, or with which it is most nearly
connectad, to make and use the same, and shall set forth the best mode contemplated by the
inventor of carrying out his invention.
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10.  Claims 40-55 are rejected under 35 U.S.C. 112{a) or 35 U.S.C. 112 (pre-AlA),
first paragraph, as failing to comply with the written description requirement. The
claim{s) contains subject matter which was not described in the specification in such a
way as 1o reascnably convey 1o one skilled in the relevant art that the inventor or a joint
inventor, or for pre-AlA the inventor(s), at the time the application was filed, had
possession of the claimed invention. eMPEP 2163.08 notes, “If new matter is added to
the claims, the examiner should reject the claims under 35 U.S.C. 112, first paragraph
written description requirement (In re Rasmussen, 650 F.2d 1212, 211 USPQ 323
(CCPA 1981).”"

In the instant case, the recitations of “a genome from a first single isclated cell”

and “a genome from a second single isclated cell” in claim 40 and “a first contiguous

nucleic acid sequence share a common MID sequence that is different from an MID

sequence of fragments of a second contiguous nucleic acid sequence” in claim 53
represents a new matter (New matter is underlined by the Examiner). Applicant has
cited support for the new claims in the specification pages 7 and 16-20 (Remarks, pg. 5,
paragraph 2}. However, review of the cited pages in the instant specification dees not
suppoert the “isolated single cell” and “common MID sequence”. Also, review of the
instant figure 12 shows the presence of a separate “‘common” sequence among three
different nucleic acid segment and thus appears o be the “same” common sequence
rather than different “common sequence”. Pending further clarification, the “common

MID sequence” introduces the new matter.
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Also, “the written description requirement prevents an applicant from claiming
subject matter that was not adeguately described in the specification as filed. New or
amended claims which introduce elements ¢r limitations which are not supported by the
as-filed disclosure violate the written description requirement. See, e.g., In re Lukach,
442 F.2d 967, 169 USPQ 795 {CCPA 1971) (subgenus range was not supported by
generic disclosure and specific example within the subgenus range); In re Smith, 458
F.2d 1389, 1395, 173 USPQ 679, 683 (CCPA 1972} {a subgenus is not necessarily
described by g genus encompassing it and a species upoen which it reads).” {(MPEP §
2163).

Since Applicant has not identified specific ¢itations of support in the instant
specificaticn or in claims as originally filed for the new matter, Applicant is required to
cancel the new matter in the reply to this Office Action or identify the new maltter in the
specification as originally filed.

1. Claims 41-52 and 54-55 are rejected under 35 USC first paragraph because they

are dependent from claims 1 and 53.

Claim Rejections - 35 USC § 112-second paragraph

12.  The following is a quotation of 35 U.S.C. 112(b}):
{b) CONCLUSION —The specification shall conclude with one or more ¢laims particularly
pointing ocut and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

13.  The following is a quotation of 35 U.S.C. 112 {pre-AlA}, second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention,
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14.  Claims 53-55 are rejected under 35 U.S.C. 112{b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly peint out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the
applicant regards as the invention.

16, Claim 53 is indefinite over the recitation of “a first contiguous nucleic acid
sequence share a common MID sequence that is different from a MID sequence of
fragments of second contiguous nucleic acid sequence” in step ‘b’ it is unclear how
sharing sequences is different. Further amendment or clarification is required.

18,  Claims 54 and 55 are indefinite because they are dependent frem claim 53,

Claim Rejeclions - 35 USC § 103

17.  The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action,
18.  Claims 40-55 are rejected under pre-AlA 35 U.S.C. 102(a) and 102(e) as being
anticipated by Braverman et al (US 2009/0105959, cited in the previous office action) in
view of Drmanac (US 2007 /0072208 published Mar. 23, 2007). The rocutine, well
established and conventicnal method of identifying the polynuclectides in each sample
from the pooled samples using unique tags for each sample nucleic acids as applied for
the rejection of claims 40 and 53 are further evidenced by Gillevet (WO 2008/061193
published May 22, 2008).

Claim interpretation: The steps of claim 40 has been interpreted as providing

multiple samples that includes a first single isolated cell and a second single isolated
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cell, wherein nucleic acid template (i.e., a contiguous nucleic acid from genome)
produced by PCR amplification from each sample {i.e., plurality of segments) is
appended with a sample specific unique identifier (UID) as also referred as multiplex
identifier (MID}, pooling the appended segments and sequencing them and sequence
data for each template nucleic acid {i.e., plurality of segments) is de-convoluted to
identify the sequence composition of coupled UID or MID sequences and its association
with the sample of origin.

The steps of claims 53-55 has been interpreted to encompass the steps of claim
40 except for sharing a common sequence,

It is noted that the recitation of the first single isolated cell and the second single
isolated cell does not exclude the first and the second being the same cell but are
appended with different multiplex identifier.

Braverman and Drmanac teach a method for analyzing nucleic acid frem a
sample and therefore are analogous arts. Braverman teaches the steps of claims 40
and 53 including the analyzing nucleic acid from a single cell and also teaches
analyzing nucleic acid template from multiple samples and sequencing the segments of
the nucleic acid template (i.e., contiguous region cf the genome) from each sample and
identifying the segments frcm each sample associated with specific multiplex identifier
from each sample that includes a cell. Braverman does not specifically teach ithat the
nucleic acid segments from at least two isolated single cells. The teachings of Drmanac
are specifically applied for the teachings of analyzing nucleic acids using the tagging

method similar to the Braverman, wherein the nucleic acids are derived from two
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aliguots (i.e., samples) wherein each aliquot comprises a single isolated cell, which are
useful for more accurate pathogen diagnostic for health and biodefense applications.
Regarding claims 40 and 53-55, Braverman method of analyzing nucleic acids,
comprising providing a plurality of nucleic acid segments from a nucleic acid template
(i.e., contiguous region of the gencme) from a single cell source (paragraph 0077) and
tagging {i.e., associating) the plurality of segments from the single cell source with an
unique identifier {UID) element also referred as multiplex identifier (MID; paragraph
0003) and determining a nucleotide sequence of the segments and attached MID
sequences, wherein the MID sequences uniquely identify the single cell source (Fig. 2
and paragraphs 0003, 0077, 0082-C088). Braverman also teaches that the nucleic acid
templates (i.e., the contigucus region of the genome) is amplified by PCR amplification
from each sample, thereby generating plurality of segments of nucleic acids and
appended with a sample specific unique identifier {i.e., UID or MID), pooling the
appended segments and sequencing them and the sequence data for each template
nucleic acid is de-convoluted to identify the sequence composition of coupled UID
glement and its association with sample of origin (paragraphs 0046, 0047 and 0077).
As discussed above, though Braverman teaches that the DNA is from single cell
but does not specifically teach that the nucleic acid segments are derived from two
isolated single cells. However, providing the nucleic acid segments from genomic DNA
from two isolated single cells were known in the art at the time the claimed invention
was made as taught by Drmanac, who teaches a method for analyzing mixtures of

bacterial cells genomes, wherein each aliquot comprises a single cell analyzing plurality
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of single cells using the tagging methed (Fig. 1 and paragraphs 0002 and 0043) similar
to Braverman and further teaches the step for tracking the nucleic acid using
cligonucleotide tag {i.e., identifier) for each polynuclectide (paragraph 0105). Drmanac
also teaches analyzing plurality of single cell nucleic acid DNA separately allows for
more accurate pathogen diagnostic for health or biodefense applications including the
changes associated with the single cell {(paragraph 0043), thus providing molivation to
cne of ordinary skill in the art to include the step of analyzing nucleic acid from a
plurality of individual single cells of Drmanac in the method of Braverman. The routine,
well established and conventional method of identifying the polynucleotides in each
sample from the pooled samples using unique tags for each sample nucleic acids as
applied for the rejection of claims 40 and 53 are further evidenced by Gillevet {Fig. 1
and pg. 17, paragraph 3).

One having ordinary skill in the art weuld also recognize that while cembining the
steps of Braverman with the step of Drmanac some routine optimization is necessary
which is within the skills of one having ordinary skill in the art and motivation to include
the missing step comes from Drmanac and not gleaned from the instant specification.

It would have been prima facie cbvious to cne of ordinary skill in the art at the
time the claimed invention was made to include the step of analyzing nucleic acid from
a plurality of individual single cells of Drmanac in the method of Braverman with a
reasonable expectation of success with the expected benefit of more accurate pathogen
diagnesis and changes associated with each single cell. An artisan having ordinary skill

in the art would have reasonable expectation of success because it merely involves
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including the two individual single cells for analysis which is routinely practiced in the art
and therefore not novel.

The teachings of Braverman in view of Drmanac regarding dependent claims 41-
52 are discussed below.

Regarding claim 41, Braverman teaches an amplification of plurality of nucleic
acid attached to the MID sequence before determining the nucleic acid sequence
(paragraph 0088).

Regarding claims 42 and 43 Braverman leaches that the nucleic acids are DNA
or mBNA (paragraph 00286).

Regarding claim 44, Braverman teaches that the tagging step comprises ligating
a sequence comprising the MID seguences 1o the plurality nucleic acids {paragraphs
0097).

Regarding claims 45 and 47, Braverman teaches that the tagging step comprises
performing PCR of the plurality of nucleic acids using an adapter sequence comprising
the MID sequence and an amplification primer {Fig. 2 and paragraphs 0088 and 0096-
0089).

Regarding claim 48, Braverman in view of Drmanac teaches providing a plurality
of nucleic acids from each cof a plurality of single cell sources; the attaching step
comprises attaching different MID sequences to the nucleic acids from each of the
plurality of single cell sources; and wherein nucleic acid sequences are attributed to

different individual cell sources based upon the MID sequences attached in the
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attaching step and a sequencing primer sequence {Braverman, Fig. 2 and paragraphs
C085-0088).

Regarding claim 48, Braverman teaches that the MID sequences are 10-mer in
length, which is within the range of 2 to 100 bases in length and at least 144 different
MID sequences (paragraph 0092).

Regarding claims 49 and 50, Braverman teaches that the nucleic acid segments
are about 200 to 300 bp in length (paragraph 0047}, which is in the claimed range of
100 to 5000 bp.

Regarding claim 51, the step of providing third isolated single cell and the nucleic
acid appended with third MID sequence is mere duplication and therefore not novel
especially when Braverman teaches multiplexed sample comprise about 384 samples
(paragraph 0077), wherein each sample is identified by an unique identifier (paragraph
0077).

Regarding claim 52, Drmanac teaches that nucleic acid template is in the range
of 10-30 kb (paragraph 0023}, which is greater than 2 kb in length.

It is further noted that in KSR, the Supreme Court particularly emphasized “the
need for caution in granting a patent based cn the combination of elements found in the
prior art,” (USPQ2d at 1395), and reaffirmed principles based on its precedent that “[t]he
combination of familiar elements according to known metheds is likely to be obvicus
when it does no more than vield predictable results.”

In the instant case, the steps of claims 40-55 are a combination of known steps

which are well understood, routine, conventional steps already engaged in by the
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scientific community for improving the sensitivity, specificity of the nucleic acid analysis
and were known in the art at the time the ¢laimed invention was made. As discussed
above, Braverman in view of Drmanac teaches the claimed steps and combined as
suggested above would arrive at the claimed invention. Thus the steps of pending
claims when viewed as whole, add nothing significant beyond the sum of the steps
taken from Braverman and Drmanac. Therefcre the steps of claims 40-55 do not

amount to “significantly more” and thus obvious improvement over Braverman.

Double Patenling

19.  The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public pclicy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the claims at issue are not identical, but at least
cne examined application claim is not patentably distinct from the reference claim(s)
because the examined application claim is either anticipated by, or would have been
cbvious cver, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 {Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir.
1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ormum,
686 F.2d 937, 214 USPQ 761 {CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1963).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321{¢) or 1.321(d)
may be used tc cvercome an actual or provisicnal rejection based on a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. See MPEP §
717.02 for applications subject to examination under the first inventor to file provisions
of the AlA as explained in MPEP § 2159, See MPEP §§ 706.02(1) (1) - 706.02() (3) for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTQ Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/forms/. The filing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/2S, or
PTO/AIA26) should be used. A web-based eTerminal Disclaimer may be filled out
completely online using web-screens. An eTerminal Disclaimer that meets all
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requirements is auto-processed and approved immediately upon submissicn. For more
information about eTerminal Disclaimers, refer to
http:/Awww.uspio.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.
20.  Claims 40-55 are rejected on the ground of nonstatutery double patenting as
being unpatentable over claims 1-12 of U.S. Patent No. 8,679,756 in view of Drmanac
(US 2007 /0072208 published Mar. 29, 2007) for the following reasons. The routine,
well established and conventional method of identifying the polynucleotides in each
sample from the pooled samples using unique tags for each sample nucleic acids as
applied for the rejection of claims 40 and 53 are further evidenced by Gillevet (WO
2008/061193 published May 22, 2008).

Regarding instant independent claims 40 and 53, claims 1, 2 and 11 of ‘758
patent discloses a method comprising: &) obtaining a composition comprising a mixture
of: i. a first plurality of different segments of a first nucleic acid molecule of a contiguous

region in genomic DNA, wherein said contiguous region in genomic DNA is represented

by a plurality of nucleic acid molecules, and wherein each of said first plurality of

segments is appended to a first multiplex identifier {MID) sequence: and ii. a second

plurality of different segments of a second nugleic acid melecule of said contiguous

region, wherein each of szid second plurality of segmenis is appended to a second MID

sequence and said first MID seguence and said second MID seguence are different,

wherein, in said composition, all of the segments of each of the nucleic acid molecules
of the contiguous region comprises a unigue MIL sequence that uniquely identifies each

of the nucleic acid molecules; and b) sequencing said first plurality of segments and

said a second plurality of segments to provide a plurality of sequences: wherein each
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sequence comprises: {i} the nucleptide sequence cf at least a portion of a segment and

(i) an associated MID seguence, wherein said genomic DNA is genomic DNA from a

virus or a bacterium, wherein defining a linkage relaticnship between said sequences

using the MID sequence that is associated with each of the sequences, wherein

sequences that comprise the first MID sequence are linked and seguences that

comprise the second MID sequence are linked {common steps between instant claims

40 and 53 are underlined by the examiner). Cne having ordinary skill in the art would
recognize that genomic DNA from a bacterium amounts of a genome from a single
isolated cell. One having ordinary skill in the art would also recognize that providing a
genome from a second isolated cell would be a duplication of the steps of ‘7566 patent
because instant claims as recited merely require analysis of the first and second
appended segments and not linking the sequence 1o the first and the second isolated
single cell.

However, claims of ‘7568 patent do not disclose nucleic acid segments are from
first and second cell. However, providing the genomic DNA from two bacteria was
known in the ar! at the lime the claimed invention was made &s taught by Drmanac, who
teaches a method for analyzing mixtures of bacterial genomes, aliquots may be made
so that each aliquot contains one cell type, or a maximum of one cell (paragraph 0043)
and further teaches methed for tracking the nucleic acid using oligonucleotide tag (l.e.,
identifier) for tracking each polynucleotide (paragraph 0105). Drmanac also teaches
analyzing single cell nucleic acid DNA allows for more accurate pathogen diagnostic for

health or biodefense applications (paragraph 0043), thus providing motivation to one of
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crdinary skill in the art to include the step of analyzing nucleic acid from a plurality of
individual single cell of Drmanac in the method of ‘756 patent. The routine, well
established and conventicnal methed of identifying the polynuclectides in each sample
from the pooled samples using unique tags for each sample nucleic acids as applied for
the rejection of claims 40 and 53 are further evidenced by Gillevet (Fig. 1 and pg. 17
and paragraph 3).

Cne having ordinary skill in the art would also recognize that while combining the
steps of '756 patent with the step of Drmanac some routine optimization is necessary
which is within the skills of one having ordinary skill in the art and motivation to include
the missing step comes from Drmanac.

It would have been prima facie cbvious to cne of ordinary skill in the art at the
time the ¢laimed invention was made to include the step of analyzing nuclei¢ acid from
a plurality of individual single cell of Drmanac in the method of '756 patent with a
reasonable expectation of success with the expected benefit of more accurate pathogen
diagnosis. An artisan having ordinary skill in the art would have reasonable expectation
of success because it merely involves including the two single cell analysis which is
routinely done in the art and therefore the steps of instant claims 40 and 53 are nct
patentably distinct from claims of '756 patent in view of Drmanac.

With regard to instant dependent claims 41-52, 54 and 55, claims of ‘756 patent

in view of Drmanac disclose the steps and therefore are not patentably distinct.
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21.  Claims 40-55 are rejected on the ground of nonstatutcry double patenting as
being unpatentable over claims 1-11 of U.S. Patent No. 8,563,274 in view of Drmanac
(US 2007 /0072208 published Mar. 29, 2007) for the fcllowing reasons. The routine,
well established and conventional method of identifying the polynucleolides in each
sample from the pooled samples using unique tags for each sample nucleic acids as
applied for the rejection of claims 40 and 53 are further evidenced by Gilleve! {as cited

above).

Regarding instant claims 40 and 53, claims 1 and 10 of ‘274 patent is drawn to a
composition comprising a mixture of: a) a first plurality of different segments of a first
nucleic acid molecule of a contigucus region in genomic BDNA, wherein said contiguous
region in genomic DNA is represented by a plurality of nucleic acid molecules, and
wherein each of said first plurality of segments is appended to a first multiplex identifier
(MID) sequence; and b} a second plurality of different segments of a second nucleic
acid molecule of said contiguous region, wherein each of said second plurality of
segments is appended 10 a second MID sequence and said first MID sequence and said
second MID sequence are different, wherein, in said composition, all of the segments of
each of the nucleic acid molecules of the contiguous region comprise a unique MID
sequence that uniquely identifies each of the nuclei¢ acid molecules, wherein said
genomic DNA is genomic DNA from a virus or a bacterium.

One having ordinary skill in the art would recognize that genomic DNA frecm a

bacterium amounts of a genome from a single isclated cell. One having ordinary skill in
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the art would alsc recognize that previding a genome from a second isclated cell would
be a duplication of the steps of ‘274 patent hecause instant ¢claims as recited merely
require analysis of the first and second appended segments and net linking the
sequence to the first and the second isolated single cell.

However, claims of ‘274 patent do not disclose nucleic acid segments are from
first and secend cell and not using the composition for performing the method. However,
providing gencmic DNA from two different bacteria was known in the art at the time the
claimed invention was made as taught by Drmanagc, who teaches a method for
analyzing mixtures of bacterial gencmes, aliquots may be made so that each aliquot
contains one cell type, or a maximum of one cell (paragraph 0043) and further teaches
method for tracking the nucleic acid using cligonucleotide tag (i.e., identifier) for tracking
each polynuclectide (paragraph 0105). Drmanac alse teaches analyzing single cell
nucleic acid DNA allows for more accurate pathogen diagnestic for health or bicdefense
applications {paragraph 0043}, thus providing motivation to one of ordinary skill in the
art to include the step of analyzing nucleic acid from a plurality of individual single cell of
DOrmanac in the method of ‘274 patent. One having ordinary skill in the art would
recognize that the composition of claims 1-11 of ‘274 patent used to carry out the
method because claimed method merely requires providing the plurality of segments of
nucleic acid molecules, which is alsc taught by Drmanac.

The routine, well established and conventional method of identifying the

polynucleotides in each sample from the pooled samples using unique tags for each
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sample nucleic acids as applied for the rejection of claims 40 and 53 are further
evidenced by Gillevet {Fig. 1 and pg. 17 and paragraph 3).

One having ordinary skill in the art would also recognize that while combining the
composition of ‘274 patent with the step of Drmanac some routine optimization is
necessary which is within the skills of one having ordinary skill in the art and motivation
to include the missing step comes from Drmanac.

It would have been prima facie cbvious to one of ordinary skill in the art at the
time the claimed invention was made to include the step of analyzing nucleic acid from
a plurality of individual single cell of Drmanac in the method of ‘274 patent with a
reasonable expectation of success with the expected benefit of more accurate pathogen
diagnasis. An artisan having ordinary skill in the art would have reasonable expectation
of success because it merely involves including the two single cell analysis which is
routinely done in the art and therefore the steps of instant claims 40 and 53 are not
patentably distinct from claims of ‘274 patent in view of Drmanac.

With regard to instant dependent claims 41-52, 54 and 55, claims of ‘274 patent

in view of Drmanac disclose the steps and therefore are not patentably distinct.

22.  Claims 40-55 are rejected on the ground of nonstatutery double patenting as
being unpatentable over claims 1-13 of U.S. Patent No. 9,410,149 in view of Drmanac

(US 2007 /0072208 published Mar. 29, 2007) for the following reasons.
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The subject matter of claims 1-13 of 149 patent is similar to claims 1-11 of ‘756
patent. Therefore it is maintained that steps of instant claims 40-55 are not significantly
different frem claims 1-13 of 148 patent in view of Drmanac,

23.  Claims 40-55 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-19 of U.S. Patent No. 9,410,150 in view of Drmanac
(US 2007 /0072208 published Mar. 29, 2007) for the following reasons.

The subject matter of claims 1-19 of *150 patent is similar to claims 1-11 of ‘274

patent. Therefore it is maintained that steps of instant claims 40-55 are not significantly

different from claims 1-19 of 150 patent in view of Drmanac,

Conclusion
24.  No claims are allowed.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to NARAYAN BHAT whose telephone number is {571)272-
5540. The examiner can normally be reached on 8.30 am to 7 pm.

If atternpts to reach the examiner by telephone are unsuccessiul, the examiner's
supervisor, Dave Nguyen can be reached on (571)-272-0731. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Privaie PAIR only.
For more information abcut the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 {IN USA OR CANADA) or 571-272-1000.

/NARAYAN BHAT/
Primary Examiner, Art Unit 1634
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Clin Microbiol Infect. 2008 Nov;12{11):1144-6.
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Gharizadeh B, Herman ZS, Eason RG, Jejelowo ©, Pourmand N.
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BMC Bioinformatics, 2006 Jun 5,7:281.

2RI R
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Portuga[y E, Harel A, Linial N, Linial M.
BMC Bioinformatics. 2006 Jun 2:7:277.

2RI R
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BMC Bioinformatics. 2006 Apr 3;7:185.
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BMC Bioinformatics, 2006 Jan 17.7:22.
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Win J, Kanneganti TD, Torto-Alalibo T, Kamoun 5.

Fungal Genet Biol. 20086 Jan43(1):20-33.
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136057

Minchondral DNA sequences from dried snake verom: a2 BNA barcoding aporoach fo the
i sion of venom asamples,

Pook CE, McEwing R.

Toxicon. 2005 Dec 1;46(7):711-5.

PRI ST RS
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De Ley P, De Ley IT, Morris K, Abebe E, Mundo-Ccampo M, Yoder M, Heras J, Waumann D, Rocha-
Clivares A, Jay Burr AH, Baldwin JG, Thomas WK,

Philos Trans R Soc Lond B Biol Sci. 2005 Oct 28,360{1462):1945-58.

A
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R
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Microcoding e second sien in DNA berooding.

- Summerbell RC, Lévesque CA, Seifert KA, Bovers M, Fell JW, Diaz MR, Boekhout T, de Hoog GS,

Stalpers J, Crous PW.
Philos Trans R So¢ Lond B Biol 3ci. 2005 Oct 29;360(1462).1897-903. Review.

Froe PMT Ariiels

DNA barcoding Australia's fish specias.

- Ward RD, Zemlak TS, Innes BH, Last PR, Hehert PD.

Philos Trans R Soc Lond B Biol Sci. 2005 Oct 28,360(1462):1847-57.
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Towards writing the encvciopedia of e an introduction 1o DINA barending,
Savolainen V, Cowan RS, Vogler AP, Rederick GK, Lane R.
Philos Trans R Soc Lond B Biol Sci. 2005 Oct 28,360{1462):1805-11. Review.
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Lambert DM. Baker A‘ Huynen L, Haddrath 0, Hebert PD, Millar CD.
J Hered. 2005 May-Jun;96{3}.279-84.
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- Bruni R, Gianfranceschi G, Koch G.
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- Clark T, Jurek J, Kettler G, Preuss D.

Appl Bioinformatics. 2005,4{1):13-24.
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Hebhert PD, Stoeckle MY, Zemlak TS, Francis CM.
PLoS Biol. 2004 Oct;2(10):.€312.
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Blaxter ML,
Philos Trans R Soc¢ Lond B Biol Sci. 2004 Apr 29;356%(1444).669-79.
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Oberacher H, Mayr BM, Huber CG.
J Am Soc Mass Spectrom. 2004 Jan; 15(1):32-42.
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Anal Chem. 2003 Nov 1,75(21):5817-24.
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Behav Res Methods Instrum Comput. 2003 Aug;35(3):353-63.
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J Proteome Res. 2003 Jul-Aug; 2(4):413-25.
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Moya G, Gonzalez LJ, Huerta V, Garcia Y, Morera V, Pérez D, Brefia F, Araiia M.
J Chromatogr A. 2002 Sep 20;971(1-2):129-42.
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Battershy BJ, Lawrie GA, Johnston AP, Trau M.
Chem Commun {Camb). 2002 Jul 21;{14).1435-41. Review.
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Molecular barcodas for soll nremaleds identification
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Frishman D, Albermann K, Hani J, Heumann K, Metanomski A, Zollner A, Mewes HW,
Bioinformatics. 2001 Jan;17{1}:44-57.

4
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Hubbell E.
J Comput Biol. 2001;8(2):141-9.
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Tong JH, Fant X, Benoit G, Chen SJ, Chen Z, Lanotte M.

Genemics. 2000 Nov 1;8%(3):380-90.

=

iah thrmughput and globsl approaches o gens eYnmessnn

78. Ghosh D.
Comb Chem ngh Throughput Screen. 2000 Gct;3(5):411-20. Review,
I Automation for genomics, part one. preparation for sequencing,
78, Meldrum D.
Genome Res. 2000 Aug 10(8):1081-92. Review.
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(1 Autonsaied interpretation of low-anergy ooliision-induced dissociation specira by SeqMS, a software
80. gig for de nove sequensing by tandem mass speciiomaly,
Fernandez-de-Cossio J, Gonzalez J, Satomi Y, Shima T, Okumura N, Besada V, Betancourt L, Padron
G, Shimenishi Y, Takao T.
Electrophoresm 2000 May,21(9):1694-9,
[SRGH 7 Y
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81. Sakiyama T, Takami H, Ogasawara N, Kuhara S, Kozuki T, Doga K, Chyama A, Horikoshi K.
Biosci Bictechnol Biochem. 2000 Mar,64(3):670-3.
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Biol Chem. 2000 Feb;381(2):45-105.
PRI 10
% Optimal structure Tor automatic processing of DNA secuences,
83. Davies SW, Eizenman M, Pasupathy S.
[EEE Trans Biomed Eng. 1999 Sep;46(91.1044-58,
PR 1049308
UOWebBLAST 20 anindegraled solution o organizing and analvzing sequence data,
84. Ferlanti ES, Ryan JF, Makalowska |, Baxevanis AD.
Bivinformatics, 1998 May;15(5).422-3.
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. asscciated wilh ankviosing spondylitis

Cancing-Diaz M, Curiel-Quesada E, Garcfa-Latorre E, Jiménez-Zamudio L.
Microb Pathog. 1998 Jul,25(1):23-32.
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- Mewes HW, Hani J, Pfeiffer F, Frishman D.

MNucleic Acids Res. 1898 Jan 1;26(1):33-7.
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Fernandez-de-Cossio J, Gonzalez J, Betancourt L, Besada V, Padron G, Shimonishi Y, Takao T.
Ramd Commun Mass Spectrom. 1998;12(23)1867-78. Erratum in: Rapid Commun Mass Spectrom 1939;13(2)138.
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Horling J, Lundkvist A,
Virus Res. 1997 Aprid8(1):.8%-100.
BRI AT
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lvens AC, Smith DF.

Trans R Soc Trop Med Hyg. 1997 Mar-Apr;91(2):111-5. Review.
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NIDEM Censtios) Study Group
Ghosh §, Karanjawala ZE, Hauser ER, Ally D, Knapp JI, Rayman JB, Musick A, Tannenbaum J, Te C,
Shapiro S, Eldridge W, Musick T, Martin C, Smith JR, Carpten JD, Brownstein MJ, Powell JI, Whiten R,
Chines P, Nylund SJ, Magnuson VL, Boehnke M, Collins FS.

Genome Res. 1997 Feb,7(2).165-78,
PO OG0 Free Arfinie
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92. Kawasaki K, Shimizu N.
Tanpakushitsu Kakusan Koso. 1896 Novi41(15 Supp!):2458-63. Review. Japanese. No absiract available.
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94. Yin Z, Severin J, Giddings MC, Huang WA, Wesiphall MS, Smith LM.
Electrophoresis. 1996 Jun;17(6):1143-50.

2R 850

faid

,,,,, Sequencing and aralysis of haciena genomes,
95. Koonin EV, Mushegian AR, Rudd KE.
Curr Biol. 1996 Apr 1,6{4):404-18. Review.
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S, Valle G.
Genome Res. 1896 Jan; 6(1} 35-42.
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137 Fres

i DBNA seguenging Methods and computer anaivsis of secusnce data, Part B

87. Cotrutz C, lonescu CR, Cotrutz CE, Koosis MM.
Rev Med Chir Soc Med Nat lasi, 1995 Jul-Dec;9%{3-417-21. Review. No abstract available.
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Jonsson JJ Aronowch EL, Braun SE, Whitley CB.
Am J Hum Genet. 1995 Mar;56(3):.597-607.
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100. Fuchs R.
Comput Appl Biosci. 1894 Apr,10{2y171-8.
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ComputAppI Biosci. 1993 Aug:9(4):451-8.
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MULTITAG SEQUENCING AND ECOGENOMICS ANALYSIS

Related Applications

This application is a continuation in part and claims full bencfit of priority of US
provisional application number 60/858,94%, filed on 15 November 2006 by Patrick Gillevet
for Multitag Scquencing and Ecogenomics Analysis, which is incorporated hercin by

reference in its entircty.

Field of the Invention

The invention relates to the determination of polynucleotide sequences. It also relates
to determining sequences in multiple samples, in some particulars in multiple environmental

samplcs and in multiplc clinical samplcs.

Statement of Government Rights

Work described herein was done partly with Government support under Grant No.
IR43DK074275-01 A2 awarded by the U.S. National Institute of Diabetes and Digestive and

Kidney Discascs, and the US Government theretfore may have certain rights in the invention,

Backoround

Sequence determination technologies for proteins, RNAs and DNAs, have been pivotal
in the development of modern molecular biology. During the past fifteen years, DNA
scquencing in particular has been the corc technology in an on-going revolution in the scope
and the depth of understanding of genomic organization and function. The on-going
development of sequencing technology is, perhaps, best symbolized by the determination of
the complete sequence of a human genome.

The human genome sequencing project served a number of purposes. It served as a
platform for programmatic development of improved sequencing technologics and of genome
sequencing cfforts. Tt also served to provide a framework for the preduction and distribution
of scquencing information from increasingly large scale sequencing projects. These projects
provided complete genome sequences for a succession of model organisms of increasingly
large genctic complements, These accomplishments, culminating in the complction of a
human genome scquence, highlight the very considerable power and throughput of

contcmporary scquencing tcchnology.
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At the same time, however, they highlight the limitations of current technology and the
need for considerable improvements in speed, accuracy, and cast before sequencing can be
fully exploited in research and medicine, Among the arecas that can be seen most readily to
require advances in scquencing technology are clinical sequencing applications that require
whole genome information, environmental applications involving multiple organisms in
mixtures, and applications that require processing of many samples, These are, of course, just
a fow among a great many arcas that cither require or will benefit greatly from more capable
and less expensive sequencing methods.

To datc, virtually all scquencing has been donc by Sanger chain clongation mcthods.
All Sanger methods require separating the clongation products with single base resolution.
Currently, while PAGE still is used for this purpose in some commercial sequencers, capillary
clectrophoresis is the method of choice for high throughput DNA scquencers. Both gel-based
and capillary-based scparation methods arc time consuming, costly, and limit throughput.
Chip based methods, such as Affymetrix GeneChips and HySeq's sequencing by hybridization
methods, require chips that can be produced only by capital intensive and complex
manufacturing processes. These limitations pose obstacles to the utilization of sequencing for
many purposes, such as those described above. Partly to overcome the limitations imposed by
the necessity for powerful separation techniques in chain termination sequencing methods and
the manufacturing requirements of chip-based methods, a number of technologics arve
currently being developed that do not require the separation of clongation products with
intcger resolution and do not require chips.

A lead technology of this type is a bead, emulsion amplification, and pyroscquencing-
basced method developed by 454 Life Sciences. (Sec Marguilles, ot al. (2005) Naturc 437:
376, which is incorporated herein by reference in its entircty, particularly as to the afore-
mentioned methods. The method utilizes a serics of steps to deposit single, amplificd DNA
molccules in individual wells of a platc containing scveral million picoliter wells. The steps
cnsurc that cach well of the plate cither contains no DNA or the amplificd DNA from a singlc
original molecule. Pyroscquencing is carricd out in the wells by clongation of a primer
template in much the same way as Sanger sequencing. Pyrosequencing does not involve chain
tcrmination and docs not requirc scparation of clongation products. Instcad scquencing
procceds stepwise by single base addition cycles. In cach cycle onc of the four bascs — A, T,
G, or C — isincluded in the elongation reaction. The other three bases are omitted. A base is

added to the growing chain if it is complementary to the next position on the template, Light

2
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is produccd whenever a basce is incorporated into the growing complimentary sequence. By
interrogating with each of A, C, G, or T in succession, the identity of the base at each position
can be determined. Sequencing reactions are carried out in many wells simultaneously.
Signals arc collected from all the wells at once using an imaging detector, Thus, a multitude
of sequences can be determined at the same time

In principle, each well containing a DNA will emit a signal for only one of the four
bases for cach position. In practice, runs of the same base at two or more positions in
succession lead to the emission of proportionally stronger signals for the first position in the
run. Conscquently, recading out the scquence from a given well is a bit more complicated then
simply noting, for cach position, which of the four bascs is added. Nevertheless, because
signals are proportional to the number of incorporations, sequences can be accurately
reconstructed from the signal strength for most runs.

The technology has been shown to read accurately an average of about 250 or so bascs
per well with acceptable accuracy. A device offered by 454 Life Sciences currently uses a 6.4
em” picoliter well “plate” containing 1,600,000 picoliter sized wells for sequencing about
400,000 different templates. The throughput for a single run using this plate currently is about
100 million bases in four hours. Even though this is a first generation device, its throughput is
nearly 100 times better than standard Sanger sequencing devices.

Numgcrous other methods are being developed for ultra high throughput sequencing by
other institutions and companics. Scquencing by synthesis methods that rely on target
amplification arc being developed and/or commcrcialized by George Church at Harvard
University, by Solexa, and by others. Ligation scquencing methods have been developed
and/or arc being commercialized by Applied Biosystems and Solexa, among others, Array
and hybridization scquencing methods are commercially available and/or arc being developed
by Affymetrix, Hyseq, Biotrove, Nimblegen, [1lumina, and others. Mcthods of sequencing
single molccules are being pursucd by Helicos based on sequencing by synthesis and U.S.
Genomics (among others) based on poration.

These methods represent a considerable improvement in throughput over past
methods, in some regards. And they promise considerable improvement in economy as well.
Howcver, currently they arc cxpensive to implement and usc, they arc limited to rclatively
short reads and, although massively parallel, they have limitations that must be overcome to

realize their full potential.
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Onc particular disadvantage of these methods, for cxample, is that samples must be
processed serially, reducing throughput and increasing cost. This is a particularly great
disadvantage when large numbers of samples are being processed, such as may be the case in
clinical studics and ¢nvironmental sampling, to name just two applications,

The incorporation of indexing sequences by ligation to random shotgun libraries has
been disclosed in US patent numbers: 7264929, 7244559, and 7211390, but the direct ligation
mcthods therein disclosed distort the distribution of the components within the samples (as
illustrated in Figure 4 herein) and therefore are inappropriate for enummerating components
within cach samplc.

Accordingly, there is a need to improve sample throughput, to lower the costs of
sequencing polynucleotides from many samples at a time, and to accurately enumerate the

components of samples analyzed by high throughput, parallelized and multiplex techniques. .

Summary

It is therefore an objcet of the present invention ta provide sequencing methods with
improved sample throughput, The following paragraphs describe a few illustrative
embodiments of the invention that exemplify some of its aspects and features. They are not
exhaustive in illustrating its many aspects and cmbodiments, and thus are not in any way
limitative of the invention. Many other aspects, features, and embodiments of the invention
arc described hercin, Many other aspects and cmbodiments will be readily apparent to thosc
skillcd in the art upon rcading the application and giving it duc considcration in the full light
of the prior art and knowledge in the ficld.

Embodiments provide multiplex methods for the quantitative determination of
palynuclcotides in two or more samples, comprising:

hybridizing a first primer to polynucleotides in a first sample, said first primer
comprising a first tag scquence and a first probe scquence specific for a first target scquence,
whercin said first target scquence is 3° to a variable genctic region;

clongating primer templates formed thereby to form a first population of tagged
polynucleotides comprising: said first primer including said first tag sequence; and sequences
of said variablc genctic region;

hybridizing a second primer to polynucleotides in a seccond sample, said sccond primer
comprising a second tag sequence and a second probe sequence specific for a second target

sequence, wherein said second target sequence is 37 to the same variable gencetic region as said

4
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first target scquence, wherein further said sccond probe scquence may be the same as or
different from said first probe sequence;

elongating primer templates formed thereby to form a second population of tagged
polynucleotides comprising: said sccond primer including said sccond tag scquence; and
sequences of said variable genetic region;

mixing said first and second populations together;

determining sequences of polynucleotides comprising tag sequences and the scquences
of the variable genectic element in said mixture;

from thec tag scquences compriscd in the polynuclcotide scquences thus determined
identifying the samplc in which polynucleotide sequences occurred;

from the sequences of the variable genetic region comprised in the polynucleotide
sequences thus determined identifying particular variants of said variable genctic clement;

from this information determining the number of time onc or more given variants
occur in each sample, and

from the number for cach variant in the polynucleotides thus determined, quantifying
said polynucleotides in said samples;

wherein said sequences are determined without Southern blot transfer and/or without
size-separating primer extension products and/or without ¢lectrophoresis.

Embodiments provide multiplex methods for the quantitative determination of
polynucleotides in two or morc samplcs, comprising:

hybridizing a first primer pair to pelynuclcotides in a first samplce, the first primer of
said first primer pair comprising a fivst tag sequence and a first probe sequences specific for a
first target scquence and the second primer of said first primer pair comprising a sccond tag
sequence and a sccond probe scquence specific for a sccond target scquence, whercin the first
and the sccond probe sequences flank and hybridize to opposite strands of a variable genctic
region;

clongating primcr tcmplates formed thercby to from a first population of tagged
polynuclecotides, cach of said polynucleotides comprising: (a) the sequence of said first primer
of said first primer pair, a sequence of said variable genetic region, and a sequence
complecmentary to the scquence of said sccond primer of said first primer pair or (b) a
scquence complementary to the sequence of said first primer of said first primer pair, a
sequence of said variable genetic region and the sequence of said second primer of said first

primer pair;
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hybridizing a sccond primer pair to polynucleotides in a second sample, the first
primer of said second primer pair comprising a third tag sequence and said first probe
sequences specific for said first target sequence and the second primer of said second primer
pair comprising a fourth tag scquence and said sccond probe sequence specific for said sccond
target sequence;

elongating primer templates formed thereby to from a second population of tagged
polynucleotides, cach of said polynucleotides comprising: {(a) the scquence of said first primer
of said second primer pair, a sequence of said variable genetic region, and a sequence
complementary to the scquence of said sccond primer of said sccond primer pair or (b) a
scquence complementary to the sequence of said first primer of said sccond primer pair, a
sequence of said variable genetic region and the sequence of said second primer of said second
primer pair;

mixing said first and sccond populations togcther;

determining sequences of polynucleotides in said mixture, comprising the tag
scquences and the variable genetic clement;

from the tag scquences comprised in the polynucleotide sequences thus determined
identifying the sample in which polynucleotide sequences occurred;

from the scquences of the variable genctic region comprised in the polynucleotide
scquences thus determined identifying particular variants of said variable genctic clement;

from this information determining the number of times given variants occur in cach
samplc, and

from the number for cach variant in the polynucleotides thus determined, quantifying
said polynucleotides in said samples.

wherein said scquences are determined without Southern blot transfer and/or without
size-scparating primer extension products and/or without clectrophoresis.

Embodiments provide methods in accordance with any of the forcgoing or the
following whercin given polynucleotide scquences in a sample is quantificd by a mcthod
comprising normalizing the number occurrences determined for the given sequence. In
embodiments the number of occurrences is normalized by dividing the number of occurrences
dctcrmined for the given pelynuclcotide scquence by the total number of occurrcnecs of
palynucleotide sequences in the sample. In embodiments the given polynucleotide sequences
is that of a given variant of a variable genetic region and, in embodiments, the quantity of the

given variant in the sample is normalized by dividing the number of occurrences of that
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variant by the total numbcr of occurrences of all variants of the variable genetic region in the
sample.

Embodiments provide a multiplex method for determining polynucleotide sequences in
two or more samples, comprising: attaching a first tag sequence o one or more
polynucleotides of a first sample; attaching a second tag sequence different from said first tag
sequence to one or more polynucleotides of a second sample; mixing the tagged
polynucleotides of said first and sccond samples together; determining sequences of said
polynucleotides comprising said first and said second tags; and identifying said first and
sccond tags in said sequences; thereby identifving scquences of said polynuclcotides of said
first sample and second samples, wherein said scquences are determined without Southern blot
transfer and/or without size-separating primer extension products and/or without
¢lectrophoresis.

Embodiments provide a multiplex method for determining polynucleotide sequences in
two or more samples comprising:

attaching a first tag scquence, ty, to Poy through Py, polynucleotides in a first sample,
thereby to provide a first plurality of polynucleotides tagged with said first tag, t;P,_; through
tPiat

attaching a sccond tag scquence, (3, 1o P2y through Pay; polynucleotides in a second
sample, thereby to provide a second plurality of polynucleotides tagged with said sccond tag,
;P21 through t3P2.2:

mixing together said polynucleotides tagged with said first and said sccond tags;

determining scquences of polynuclecotides comprising said tags in said mixture:

identifying said first and sccond tags in said scquences and,

by said first tag identifying polynuclcotide sequences of said first sample and by said
sccond tag identifying polynucleotide scquences of said sccond samplce;

wherein said sequences are determined without Southern blot transfer and/or without
size-scparating primer cxtension products and/or without clectrophorcsis.

Embodiments provide a method according to any of the foregoing or the following,
wherein the number of said polynucleotides in said first sample, ny, is any of 2, 5, 10, 25, 50,
100, 150, 200, 250, 500, 1,000, 1,500, 2,000, 2,500, 5,000, 7,500, 10,000, 12,500, 15,000,
17,500, 20,000, 25,000, 30,000, 35,000, 40,000, 50,000, 75,000, 100,000, 150,000, 200,000,
250,000, 300,000, 1,000,000 or more, and the number of said polynucleotides in said second
sample, ny, is any of 2, 5, 10, 25, 50, 100, 150, 200, 250, 500, 1,000, 1,500, 2,000, 2,500,
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3,000, 7,500, 10,000, 12,500, 15,000, 17,500, 20,000, 25,000, 30,000, 35,000, 40,000, 50,000,
75,000, 100,000, 150,000, 200,000, 250,000, 300,000, 1,000,000 or more.

Embodiments provide a method according to any of the foregoing or the following,
wherein the number of said samples and of said different tags therefor is 3, 10, 15, 20, 25, 50,
75, 100, 150, 200, 250, 500, 1,000, 2,500, 5,000, 10,000 or more.

Embodiments provide a method according to any of the foregoing or the following,
wherein the tags are nucleotide sequences that are 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15,
16, 17,18, 19,20, 21,22, 23, 24, 25, 26, 27, 2§, 29, 30, 31, 32, 33, 34, 35, 36 nucleotides long
ar any combination thcrcof.

Embodiments provide a method according to any of the foregoing or the following,
wherein the tags are incorporated into said polynuclectides by a step of ligation, provided that
the step of ligation docs not result in biasing.

Embodiments provide a method according to any of the foregoing or the following,
wherein the tags are incorporated into said polynucleotides by a step of ligation and/or by a
step of amplification.

Embodiments provide a method according to any of the foregoing or the following,
wherein said tags are comprised in primers for amplification and are incorporated into said
polynucleotides by amplification using said primers.

Embodiments provide a method according to any of the forcgoing or the following,
wherein said tags arc incorporated into said polynuclcotides by a process comprising a step of
cloning into a vector.

Embodiments provide a method according to any of the foregoing or the following,
wherein the tags arc comprised in adapters for amplification and said adapters are ligated to
polynuclcotides in said samplcs. Embodiments provide a method in this regard, whercin
further, said polynuclcotides ligated thereby to said tags arc amplificd via said adapters.
Embodiments provide a mcthod in this regard, whercin further, said adapters comprisc a
moicty for immobilization. In cmbodiments said moicty is a ligand; in cmbodiments it is
biotin. Embodiments provide a method in this regard, wherein further, said tags arc comprised
on adapters for bead emulsion amplification. In embodiments the adapters are suitable for use
in a scqucncing systcm of 434 Lifc Scicnces or other scquencing system in which bead

emulsion amplification is carricd out.
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Embodiments provide a method according to any of the foregoing or the following,
wherein the primer for amplification comprises a sequence for PCR amplification, linear
amplification, transcriptional amplification, rolling circle replication, or QB replication,

Embodiments provide a method according to any of the forcgoing or the following,
wherein the primer for amplification comprises a sequence for PCR amplification.

Embodiments provide a method according to any of the foregoing or the following,
wherein cach of said polynucleotides is disposed individually on a bead isolated from other
polynucleotides.

Embodiments provide a mcthod according to any of the forcgoing or the following,
whercein cach of said polynucleotides is disposcd individually on a bead isolated from other
said polynucleotides, is amplified while disposed therein, and the amplification products
thercof also arc disposed on said bead.

Embodiments provide a mcthod according to any of the foregoing or the following,
wherein each of said polynucleotides is disposed individually on a bead isolated from other
said polynucleotides, is amplified while disposed therein, the amplification products thercof
also arc disposed on said bead, and cach said bead is disposed individually in a well isolated
from other said beads.

Embodiments provide a method according to any of the foregoing or the following,
wherein the sequences are determined by pyroscquencing.

Embodiments provide a mcthod according to any of the forcgoing or the following,
wherein said samples arc biological samples, cach comprising onc or more spccics.

Embodiments provide a method according to any of the foregoing or the following,
wherein at lcast onc sequence of said polynucleotides is specific to a particular organism.

Embodiments provide a method according to any of the forcgoing or the following,
wherein said sequences comprise a variable 165 rRNA scquence.

Embodiments provide a mcthod according to any of the forcgoing or the following,
wherein said scquences comprise a variable 185 rRNA scquence, a variable rRNA ITS
scquence, a mitochondrial sequence, a microsatellite scquence, a metabolic cnzyme scquence,
and/or a genetic disease sequence.

Embodiments provide a mcthod according to any of the forcgoing or the following,
wherein the samples are microbial community samples.

Embodiments provide a method according to any of the foregoing or the following,

wherein the samples are microbial community samples for clinical analysis of a patient.
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Embodiments provide a method according to any of the foregoing or the following,
wherein the samples are microbial community environmental samples.

Embodiments provide a method according to any of the foregoing or the following,
wherein the samples are microbial community soil samplces.

Embodiments provide a method according to any of the foregoing or the following,
wherein the samples are microbial community water samples.

Embodiments provide a method according to any of the foregoing or the following,
wherein the samples are samples for SNP analysis.

Embodiments provide a mcthod according to any of the forcgoing or the following,
wherein the samples arc samples for genotyping.

Embodiments provide a multiplex method according to any of the foregoing or the
following for determining polynucleotide scquences of twa or more samples, comprising,

amplifying polynuclcotides of a first sample to produce first amplified polynucleotides
comprising a first tag sequence;

separately amplifying polynucleotides of a second sample to produce second amplified
pelynucleotides comprising a sccond tag sequence different from said first tag sequence;

wherein the amplification products arising from different individual polynucleotides
arc spatially scparated from one another,

mixing together amplicons of said first and sccond samples;

distributing the amplicons in the mixturc into spatially distinct locations:  scquencing
the amplicons thus distributed using onc or morc primers that hybridize 5 to said tag
SCqUENnees;

identifying said tag scquences in the sequences of polynucleotides thus determined,
and

identifying by said tags polynuclcotides of said first sample and polynuclcotides of
said sccond samplc.

Embodiments provide a mcthod according to any of the forcgoing or the following,
comprising,

(a) for each sample separately: isolating polynucleotides to be sequenced, ligating
said polynuclcotides to a common adaptor comprising a tag scqucncc, and capturing
individual ligated polynucleotides onto individual beads under conditions that provide
predominately for the immobilization of 0 or 1 molecule per bead;

o)) thereafter mixing together said beads comprising said polynucleotides,

10
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Embodiments provide a method according to any of the foregoing or the following,
further comprising, amplifying bead-immobilized polynucleotides in droplets of an emulsion
thereby to clonally amplify said individual polynucleotides on said beads, wherein
amplification compriscs amplification of said tag scquence.

Embodiments provide a method according to any of the foregoing or the following,
further comprising, distributing individual droplets containing said amplified polynucleotides
inte wells under conditions that provide predominantly for 0 or 1 droplet per well, determining
in individual wells the sequences of polynucleotides comprising said tag sequences, and by
said tag scquencces identifying polynuclcotides of said first and said sccond samples.

In ecmbodiments the invention provides methods in accordance with any of the
foregoing or the following, for any one or more of detecting, monitoring, profiling,
prognosticating, and/or diagnosing a disorder, discase, or the like.

In embodiments the invention provides methods in accordance with any of the
foregoing or the following, for analyzing the composition, diversity, stability, dynamics,
and/or changes in agricultural, food, biosccurity, veterinary, clinical, ecological, zoological,
occanological, and/or any other sample comprising one or more polynuclcotides,

Embodiments provide kits comprising a plurality of two or more primers, each primer
in said plurality comprising a tag scquence and a probe sequence specific to a target sequence,
wherein:

{(A) in cach of said primers the probe scquence is 37 to the tag scquence, but not
ncecessarily adjacent thercto;

(B) in cach of said primers: the tag scquence is different from the tag scquence of
the other in the plurality; the tag scquence is not the complementary scquence to any other tag
sequence in the plurality; the tag sequence docs not contain any homodinucleotide scquences;
the junction sequences between the tag sequencc and the adjacent parts of the primer, if any, is
not a homodinuclcotide sequence;

() in cach of said primcrs the probe scquence is complementary to the target
sequence and the target sequence is located 37 to a variable genetic region, and

(D)  each of said primers is disposed separately from the others in containers in said
kit.

Embodiments provide kits in accordance with any of the forcgoing or the following,
wherein each of said primers further comprises a priming sequence 5’ to the tag sequence but

not necessarily adjacent thereto, and the priming sequence is the same in all of said primers,
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said kit further comprising a primcr complimentary to and cffcctive for polymcerization from
said priming sequence.

Embodiments provides kits comprising a plurality of two or more primers pairs, cach
primer in said plurality comprising a tag scquence and a probe sequence specific to a target
sequence, wherein:

{A)  in cach of said primer the probe sequence is 3" (o the tag sequence, but not
necessarily adjacent thereto;

(B) in each of said primers: the tag sequence is different from the tag sequence of
the other in the plurality; the tag scquence is not the complementary scquence to any other tag
scquence in the plurality; the tag scquence docs not contain any homodinucleotide scquences;
the junction sequences between the tag sequence and the adjacent parts of the primer, if any, is
not a homodinucleotide scquence;

(O in cach of said primers the probe scquence is comnplementary to the target
sequence,

(D}  in cach primer pair the probe sequences are specific to target sequences that
flank a variable genetic region;

(E) each of said primers is disposed separately from the others in said kit.

Embodiments provides kits in accordance with any of the foregoing or the following,
wherein, the primers further comprise a priming sequence 5° to the tag scquence but not
necessarily adjacent thereto, the priming scquence cither is the same in all the primers, or one
member of cach pair has the same first priming scquence and the sccond member of cach pair
has the same sceond priming sequence, said kit further comprising disposed scparately from
one another in one or more containers once or more primers complementary to and cffective for
clongation from said priming

Embodiments provide a kit uscful in methods according to any of the forcgoing or the
following, comprising a sct of primcers and/or adapters, wherein cach primer and/or adapter in
said sct compriscs a tag scquence and a primer scquence. In embodiments the primers and/or
adapters further comprise a moicty for immobilization. In ecmbodiments the primers and/or
adapters comprise biotin. In embodiments the primers and/or adapters in the set comprise all
tag scquences defined by 2, 3. 4, 5, 6. 7, or 8 basc polynucleotide scquencces, whercin cach of
said primers and/or adapters arc disposed in containers separate from one another. In
embodiments there are 1-5, 3-10, 5-15, 10-25, 20-50, 25-75, 50-100, 50-150, 100-200, 150-
300, 250-750, 100-1000, or more different tag scquences disposed separately from one
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another, so as to be uscful for uniqucly tagging said number of different samples. In
embodiments the primers and/or adapters are suitable for use as 454 Life Sciences
amplification adapters and/or primers. In embodiments the primers and/or adapters further
comprise any onc or more of a primer scquence for any onc or more of a 168 rRNA sequence,
an 185 rRNA sequence, an ITS sequence, a mitochondrial sequence, a microsatellite
sequence, a metabolic enzyme sequence, a genetic disease sequence, and/or any other
sequence for amplification or analysis,

[n embodiments the invention provides a kit, in accordance with any of the foregoing
ar the following, comprising a sct of primers and/or adaptcrs for usc in a method according to
any of the forcgoing or the following, wherein cach primer and/or adapter in said sct
comprises a tag sequence, the tag sequence of each of said primers and/or adapters is different
from that of the other primers and/or adapters in said sct, the primers and/or adapters further
comprisc a priming scquence that is the same in all of the primers and/or adapters in said sct,
the tag sequences are located 5' to the priming sequence and the different primers and/or
adapters comprising cach different tag sequence are disposed separately from one another, In
cmbodiments the tags arc any number of bascs long. In embodiments the tags arce 2, 3, 4, 5, 6,
%, 10, 12 bases long. In embodiments the tags are 4 bases long. In embodiments the priming
sequence is specific to any target polynucleotide of interest. In embodiments the priming
sequence is specific 1o a sequence in 165 rRNA, In embodiments the tags differ from cach
othcr by at least 2 bascs. In embodiments the tags do not contain polynuclcotide tracts within
the tag. In cmbodiments the tags do not contain homo-polynuclcotide tracts within or at the
junction of the tag and PCR primer. In embodiments the tags do not contain pelynucleotide
tracts within or at the junction of the tag and cmulsion PCR adapter. Tn embodiments, the tags

arc not reverse compliments of cach other.

Brief Description of the Figures

Figure 1 is a schematic diagram showing a gencral embodiment of the invention. A
plurality of samples (8, S, through §;) is shown topmost in the Figure. Each sample is
comprised of a plurality of polynucleotides (P, to P\, in Si; Py, toP;.,; in 82; through Py, to
Pj.;j). The polynucleotides in cach sample arc labeled scparately with a tag polynucleotide
scquence, all the polynucleotides in a given sample being tagged (in this illustration) with a
single tag sequence, designated in the figure as T, for S, Ts for S; through T for §;. The

individual tagpged polynucleotides are denoted accordingly. The tagged polynucleotides in
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cach samplc are designated collectively, for each sample, T15,, T25; through T;S;. The tagged
polynucleotides from the samples are mixed together to form a mixture, designated M;. The
mixture is sequenced, typically by a massively parallel sequencing method. The tag sequences
arc identified in the data thus obtained. The sequences are grouped by tag. The sequences
from the individual samples are thereby identified.

Figure 2A is a diagram depicting step I in the multitag sequencing of microbial
community samples using a tagged 165 forward and reverse primer-linker pairs for PCR
amplification. (a) represents the Forward 165 rRNA primer with Tag / and Emulsion PCR
Linkcr, (b) represcnts the 1658 rRNA scquence, (¢) represcnts the Reverse 16S rRNA primer
with Tag j and Emulsion PCR Linker, (d) rcpresents the Amplified 168 rRINA sequence with
Forward and Reverse Tags i, () represents the Emulsion PCR Bead, (f) represents the
pyrosequencing read, (g) represents the well in picoliter plate, (h) represents a Unique tag, (i)
represents Amplified Community 1, (j) represents Amplified Community 2, and (k) represcents
Amplified Community #. Step 1 involves the amplification of the microbial community from
cach samplc using uniquely tagged universal primers-linkers, In step 1, different samples are
amplified scparatcly, using 16S rRNA specific adapter-tag-primers with a different tag for
each sample.

Figure 2B is a diagram depicting the Emulsion PCR reaction beads randomly arrayed
into picoliter plate. In step 2 in the process, the PCR products from all the samples are mixed,
immobilized on beads, distributed into wells of the picoliter plate, and emulsion PCR
amplificd.

Figure 2C is a diagram depicting the pyroscquencing process from cach outside
adapter in cach well of the picoliter plate. Each reaction reads scquence from the adapter,
through the unique tags and the associated scquence of the tagged sample

Figure 2D is a diagram depicting the algorithmic sorting of the Pyroscquencing rcads
using the individual tag sequence and a portion of the primer scquence. (1) represents the
scquence reads from sample 1, (m) represcents the scquence reads from sample 2, and (n)
represents the sequence reads from sample n.

Figure 2E is a diagram depicting the identification of microbial taxa by comparing the
scquence rcads for cach sample against the 165 rRNA scquence databasc and then narmalize
abundancc in cach taxa with respect to the total reads in that particular sample. (o) represents
the normalized species histogram derived the pyrosequencing reads obtained from sample 1,

(p) represents the normalized specics histogram derived the pyroscquencing reads obtained
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from sample 2, (q) represents the normalized species histogram derived the pyroscquencing
reads obtained from sample n,

Figure 3 is the species distribution in (A) Controls, (B) Crohns, and (C) Ulcerative
colitis samplcs determined by the 454 Life Scicnee pyroscquencing process. Each bar in the
histogram is the average normalized abundance of that taxa in each disease state. Each sample
was run in a separate well on the picoliter plate using the 454 16 well mask.

Figure 4 is an cxample of the distortion of the components of a complex mixture
caused by ligating the Emulsion PCR. adapters onto PCR amplicons. Figure 4A shows the size
distribution of PCR amplicons in samplc 309 before ligation and Figurc 4B shows the sizc
distribution of sample 309 after ligation.

Figure 5 is an example of the normalized taxa abundances in duplicate samples
determined by Multitag pyrosequencing after direet ligation of the emulsion PCR adapters.

Figure 6 shows all possible hexameric polynucleotide tags within which there are no
dinucleotide repeats and no tag is the reverse complement of any other tag.

Figure 7 shows 96 tagged adaptor primers in which there are no dinucleotide repeats
in the tags, no dinucleotide repeats at the junction of the tags and the tags are not reverse
complements of one another. In each case 5 bases of the primer also can be used to identify

samples. 7A and 7B show the forward primers. 7C and 7D show the reverse primers,

Glossary

The mcanings ascribed to various terms and phrascs as uscd hercin arc illustratively
cxplained below.

“A” or “an’” means onc or morc; at least onc.

“About” as used hercin means roughly, approximately. Should a precisc numerical
definition be required, “about™ mcans +/- 25%.

“Adapter” means a polynucleotide scquence uscd to cither attach single
polynucleotide fragments to beads and/or to prime the cmulsion PCR reaction and/or as a
template to prime pyroscquencing reactions.

“ALH” is used herein to mean amplicon length heterogeneity.

“Amplicon” is uscd hercin to rcfer to the preducts of an amplification rcaction.

“Clonally amplificd™ is uscd herein generally to mean amplification of a single starting
molecule. Typically it also refers to the clustering together of the amplification products,

isolated from other amplification templates or products.
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“dsDNA" means doublc stranded DNA.

Dysbiosis means a shift in a the species and abundance of species in a microbial
community,

“Flanking” generally is used to mean on cach side, such as on the 537 and the 3° side of
a region of a polynucleotide — with reference to the 5° and the 3” ends of one or the other stand
of a double stranded polynucleotide. Forward and reverse primers for amplifying a regton of a
polynuclecotide by PCR, for instance, flank the region to be amplified.

“Microbial community sample™ is used herein to refer to a sample, generally of a
biological naturc, containing two or morc diffcrent microbes. Microbial community samples
include, for instance, environmental samples, as well as biological samples, such as samples
for clinical analysis. The term applies as well to preparations, such as DNA preparations,
derived from such samples.,

“Multiplex sequencing’ herein refers to scquencing two or morce types or samples of
polynucleotides in a single reaction or in a single reaction vessel.

“PCO” means principal coordinates analysis.,

“PCA™ means principal component analysis.

“Picotiter plate” means a plate having a large number of wells that hold a relatively
small volume, typically more wells than a 96-well microtiter plate, and smaller volumes than
those of a typical 96-wcell microtiter plate well.

“Primer” means a polynucleotide scquence that is used to amplify PCR products
and/or to prime scquencing reactions.
“ssDNA means single stranded DNA.

“Tag,” “Tag scqucnee,” ctc. means typically a heterologous scquence, such as a
polynucleotide scquence that identifics another sequence with which it is associated as being
of a given type or belonging to a given group.

“Variablc genctic region’ as uscd hercin mcans a genctic region that varics, such as
between individuals of a specics and between species. The phrasce does not denote a specific
length, but, rather is used to denote a region comprising a variation the cxact length of which
may vary and may diffcr in diffcrent contexts.  As to a double stranded polynuclcotide. the
term includes one or the other and both stands of the region, and may be used to refer to one,
the other, or to both strands, and it will generally be clear from the context which is meant. A
specific example of a genctic region that varics between individuals, provided for illustration

only, is a genetic region that contains an SNP (single nucleotide polymorphism) sitc. By
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variable genctic region in this regard is mecant a region containing the SNP site. Different
sequences of the SNP in this regard constitute the variants of the variable genetic region. A
specific example of a variable genetic region that differs between species is the genes for 165
RNA which vary characteristically between microbes and can be used to identify microbes in

mixed community samples as described in greater detail in some of the examples herein.

Description of the Invention

In certain aspects and embodiments the invention relates to multiplex sequencing
analysis using tags. In various aspects and cmbodiments of the invention in this regard the
invention provides mcthods for scquencing two or more samples simultancously in a mixture
with one another, wherein each sample is first linked to a sample-specific sequence tag, the
tagged samples are mixed and sequenced, and the sequences from cach sample then are
identificd by their respective sample-specific sequence tags.

Figure 1 provides a general depiction of various aspects and embodiments of the
invention in this regard, and the figure is discussed by way of illustration below with reference
to sequencing DNA from different samples. A plurality of samples (S, S, through §;) is
shown topmost in the Figure. Each sample is comprised of a plurality of polynucleotides (P,
t0 P in Sy; Poy toPa.y2 in 8§2; through Py to Pi.y). The polynucleotides in cach sample are
labeled scparately with a tag polynucleotide sequence, all the polynucleotides in a given
samplc being tagped (in this illustration) with a single tag sequence, designated in the figure as
T, for 5,. T; for S; through T;for S;. The individual tagged polynuclcotides arc denoted
accordingly. The tagged polynucleotides in cach sample arc designated collectively, for cach
sample, TSy, T:8; through T;5;. The tagged polynuclcotides from the samples arc mixed
together to form a mixture, designated M;. The mixture is sequenced typically by a parallel
scquencing method. The tag sequences arc identificd in the data thus obtained. The
sequences arc grouped by tag. The scquences from the individual samples arc thereby
identificd.

In embodiments tags are 3 to 30, 4 to 25, 4 to 20 basc long sequences. In
embodiments the tags are 2,3 ,4, 5,6, 7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25,26, 27, 2k, 29, 30, 31, 32, 33, 34, 35, 36 nuclcotidcs long or any combinatian
thercof.

In embodiments there are | — 06,6 - 12, 10— 15, 10 -20, 15-25,20 - 40, 25 - 50,25
- 75,50 - 100,50 — 150, 100 — 200, 100 — 250, 50 — 250, 100 — 500, 500 — 1,000, 100 -
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1,000, 500 — 5,000, 100 — 10,000, 1,000 — 25,000, 500 — 50,000, 100 — 100,000, 1 — 1,000,000
or more samples, tagged, respectively, with 1 — 6, 6 — 12, 10— 15, 10 - 20, 15 - 25, 20 — 40,
25-50,25-75,50—- 100, 50 - 150, 100 — 200, 100 — 250, 50 — 250, 100 — 500, 500 — 1,000,
100 - 1,000, 500 - 5,000, 100 - 10,000, 1,000 - 25,000, 500 - 50,000, 100 - 100,000, | —
1.000,000 or more different tags.

In embodiments the sequences are determined without the use of gel electrophoresis,
In embodiments the sequences are determined without the use of transfer of scquences from a
gel onto a membrane or a filter for hybridization. In embodiments, sequences are determined
by a parallcl scquencing mcthod. In embodiments the scquences arc determined by
pyroscquencing, sequencing by synthesis, hybridization sequencing, subtractive sequencing,
pore sequencing or direct read sequencing.

In embodiments the tags arc incorporated into polynucleotides in samples for
scquencing by a step of ligation and/or by a step of amplification.

In embodiments the tags are comprised in primers for amplification.

In embodiments the tags are comprised in primers for PCR amplification, transcription
amplification, rolling circle amplification, or amplification by Qf replicasc.

In embodiments the tags are comprised in emulsion PCR adapters and primers for
amplification.

In embediments the tags arc incorporated by a step of cloning into a vector,

In embodiments the samples are microbial community samples. [n embodiments the
samples are clinical samples. In embodiments the samples are environmental samples. In
cmbodiments the samples are samples for SNP analysis. In embodiments the samples are
samples for genotyping. In ecmbodiments the scquences are determined in ong or more
picotiter plates.

In embodiments the samples are fragmented genomic DNAs, In embodiments the
samplcs arc fragmented Bacterial genomic DNA, Archac genomic DNA, Fungal genomic
DNA, Eukaryotic gcnomic DNA, chloroplast DNA, and/or mitochondrial DNA. 1In
cmbodiments the samples are cDNAs. In embodiments the samples are Eukaryotic cDNA,
Bacterial cDNA, Archac ¢cDNA, and/or Fungal cDNA. In embodiments the tags arc
incorporatcd by a step of ligation and/or by a stcp of amplification.

In ecmbodiments the samples are for any onc or morc of detecting, monitoring,

profiling, prognosticating, and/or diagnosing a disorder, disease, or the like.
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In ecmbodiments the samplcs are for analyzing the composition, diversity, stability,
dynamics, and/or changes in agricultural, food, biosecurity, veterinary, clinical, ecological,
zoological, oceanological, and/or any other sample comprising one or more polynucleotides.

In embadiments the sequences are determined in wells of a titer plate, In embodiments
the sequences are determined in one or more picotiter plates having a mask. In embodiments
the sequences are determined in one more picotiter plates having a mask, wherein the mask
defines 2, 4, 8, 16, 32, 64 or more compartments,

By way of illustration to a 454 picotiter plate, in embodiments there are about 120,000
templates/plate and the rcad length averages about 250 bases per template. In cmbodiments
relating thereto there are 10 tags of 4 bases per 1/16 plate, 160 tags total, an average of about
750 templates per tag (and per sample), and about 187,500 bases sequenced per tag (and per
samplc).

In ecmbodiments there are about 260,000 templates/plate and the read length averages
about 250 bases per template. In embodiments relating thereto, there are 12 tags of 4 bases
per 1/8 plate, 96 samples total, an average of about 2,708 templates per tag (and per sample)
and about 677,083 bascs of sequence per tag (and per sample).

In embodiments there are about 400,000 templates/plate and the read length averages
about 250 bascs per template. In embodiments relating thereto, there are 96 tags of 6 bases for
96 samples per plate, about 4,166 templates per tag (and per samplc) and about 1,041,666
bascs of sequence per tag (and per sample).

In embodiments the tags arc 10 basc long scquences, there are 192 different tags, and
the samples are analyzed in microtiter plate format,

In embodiments the invention provides algorithms for deconvolving, from a mixture of
sequences from two or more samplcs, the secquences of the samples in the mixture by
identifying sample-specific tags in the sequences, grouping the scquences by the tags thus
identificd, thereby grouping together the scquence from cach of said samples, apart from onc
another.

In embodiments the invention provides algorithms for deconvolving, from a mixture of
sequences from two or more samples, the sequences of the samples in the mixture by

identifying samplc-specific tags in scquences, as follows:

1. Read all scquence reads into an array;
2. Search the beginning of each sequence read and identify the tag;
3. Build an associative array linking tag with sequence read;
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4. Sort the kcys for the associate array;

5. Assaciate each key with the corresponding sample;

o, Pool all sequence reads for each sample;

7. Analyze cach sample scparately.

K. Normalize the abundance of each component within each samples with respect

to the total reads within that sample.

In ¢embodiments the algorithm can be implemented in any programming language. In
embodiments the algorithm is implemented in C, C++, JAVA | Fortran, or Basic. In
cmbodiments the algorithm is implemented as a PERL script.

In ecmbodiments the invention provides kits for multiplex scquencing as described
herein, comprising a set of primers and/or adapters, wherein each primer and/or adapter in said
s¢t comprises a tag sequence, a primer sequence and/or an emulsion PCR adapter, In
embodiments the primers and/or adapters further comprisc a moicty for immabilization. In
embodiments the primers and/or adapters comprise biotin. In embodiments the primers and/or
adapters in the sct comprisc all tag sequences defined by 2, 3,4, 5, 6, 7, or 8 basc
polynucleotide sequences, wherein said primers and/or adapters comprising different tag
sequences are disposed in containers separate from one another. In embodiments there are 1-
3, 3-10, 5-15, 10-25, 20-50, 25-75, 50-100, 50-150, 100-200, 150-500, 250-750, 100-1000, or
more different tag sequences disposed scparately from one another, so as to be uscful for
uniquely tagging said number of different samples. In embodiments the primers and/or
adapters arc suitable for usc as 454 Lifc Scicnees amplification adapters and/or primers. [n
cmbodiments the primers and/or adapters further comprise any onc or more of a primer
sequence for any onc or more of a 165 rRNA scquence, an 185 rRNA sequence, an ITS
sequence, a mitochondrial scquence, a microsatellite sequence, a metabelic enzyme scquence,
a genctic discasc secquence, and/or any other sequence for amplification or analysis.

Examples
The present invention is additionally described by way of the following illustrative,

non-limiting cxamples.

EXAMPLE 1: Scqucancing Using the 454 Pyroscquencing Svstem

454 Life Scicnces, a subsidiary of Roche Diagnostics, provides a device for
pyrosequencing approximately 100,000,000 bases of about 400,000 different templates in a

single run on a single picotiter plate. The company also provides masks that allows for the
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processing 2, 4, &, or 16 different samples on one plate. At maximum capacity using the
masked plate, the system provides about 1 million bases of sequence data on about 4,000
templates for cach of 16 samples.

The general process of sequencing using the 454 system is gencerally as follows:
isolate DNA; optionally fragment the DNA; optionally render the DNA double stranded;
ligate the DNA to adaptors; separate the strands of the dsDNA, bind the ssDNA to beads
under conditions that result in a preponderance of beads that have cither no DNA molecule
bound to them or a single molecule of DNA bound to them; capture the beads in individual
droplects of an cmulsion of a PCR rcaction mix in oil; carry out a PCR rcaction on the
emulsion-cncapsulated bead-DNAs (whereby amplification products arce capturced on the
beads); distribute the amplification products into picoliter wells so that there is either no bead

it a well or one bead; and carry out pyroscquencing on all the beads in all the wells in parallel.

EXAMPLE 2: Multiplex Pyvrosequencing using 96 tagged adapter-PCR primers.

454 Life Sciences, a subsidiary of Roche Diagnostics, provides a device for
pyroscquencing approximately 100,000,000 bascs of scquence for about 400,000 different
templates in a single run on a single picotiter plate. At maximum capacity using the plate, the
system provides about 10 million bascs of sequence data for cach of about 4,000 templates for
cach of 96 multitagged samples. In this example the 96 tags are 6 bascs in length and are used
along with 6 bascs of the forward or reverse primer to identify the reads that belong with cach

of the 96 individual samples (sce Figure 2).

EXAMPLE 3: Multtag Pyroscquence Analysis of Microbial Community Samples

Various aspects and cmbodiments of the invention hercin described are illustrated by
way of the following genceral cxamplc relating to ““ccogenomic™ analysis of microbial diversity
in biological samples.

The ability to quantify the number and kinds of microorganisms within a community is
fundamental to the understanding of the structure and function of an ccosystem, as discussed
in, for instance, Pace 1997 and Theron and Clocte 2000, Traditionally, the analysis of
microbial communities has been conducted using microbiclogical techniques, but these
techniques arc limited. For instance they arc not uscful for the many organisms that cannot be

cultivated (Ritchie, Schutter ot al. 2000; Spring, Schulze et al. 2000). Even for those
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organisms that can be cultured, thesc techniques provide little information with which to
identify individual microbes or characterize their physiological traits. (Morris, Bardin et al.
2002).

Recent advances in molecular techniques have overcome some of these disadvantages,
and have enabled the identification of many more taxa in microbial communities than
traditional microbial techniques. These advances have provided considerable insight into the
expression of key functions in specics in microbial communitics. (Pace 1997; Suzuki 1998;
Amann 2000; Frischer, Danforth et al. 2000; Ritchie, Schutter et al. 2000; Spring, Schulze et
al. 2000). Among these molcecular techniques are Denaturing Gradient Gel Electrophoresis
(DGGE), Temperature Gradient Gel Electrophoresis (TGGE), Tempaoral Temperature
Gradient Gel Electrophoresis (TTGE), Terminal-Restriction Fragment Length Polymorphism
(T-RFLP), Single Strand Conformation Polymorphism (SSCP), and Length Heterogeneity
PCR (LH-PCR) (Frischer, Danforth ct al. 2000; Theron and Cloete 2000; Mills, Fitzgerald ct
al. 2003; Seviour, Mina et al. 2003; Klaper and Thomas 2004).

Among these, LH-PCR is probably the best technique for fingerprinting, It is
incxpensive, fast, and can be used routinely to screen several hundred samples a day. Tt is
useful as a routine survey tool that can be used to monitor the dynamics of natural soil
microbial communitics, and to quickly identify samples of interest by PCO analysis. LH-PCR
has been used to extensively assess natural variation in bacterial communitics by profiling the
amplificd variable regions of 168 rRNA genes in mixed microbial population samples, using
PAGE. (Scc Mills 2000; Litchficld and Gillevet 2002; Lydcll, Dowell ¢t al. 2004). The LH-
PCR products of the individual specics in the population give rise to distinct bands in the gels.
The “peak arca” of cach band is proportional to the abundance of the specics in the
community. LH-PCR of 165 rRNA wvariablc regions has been usced quite successfully to
estimate specics diversity in bacterioplankton communitics, in particular. (Scc Suzuki, Rappe
ct al, 1998; Ritchic, Schutter ¢t al. 2000).

Community functionality cannot be determined directly from 165 rRNA clone data,
however, it must be inferred from the data by phylogenetic analysis. Furthermore, LH-PCR
and other fingerprinting technologies, while powerful tools for monitoring population
dynamics, cannot identify individual specics in a community. For this, fingerprinting
investigations must be followed up by library construction, cloning, scquencing, and
phylogenetic analysis. (Fitzgerald 1999, McCraig 1999; Spring, Schulze et al. 2000; Theron
and Clocte 2000; Litchficld and Gillevet 2002; Bowman and McCuaig 2003; Kang and Mills
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2004; Eckburg, Bik ct al. 2005). ldentifying species of a fingerprinting study, thus, is a
considerable undertaking that is inconvenient, time-consuming, expensive and subject to
technical limitations,

Grouping samples can, to some extent, reduce the cost, time, and expense of such
analyses. For instance, PCO analysis of LH-PCR data can be used to group samples with
similar profiles for batch cloning and sequencing. Combining the samples this way reduces
the time, cxpense, and work involved in analyzing the samples. Scquencing of at Icast 300
random clones is required to identify the bacterial components of the pooled sample down to
1% of the total bacterial populations in typical samples. This level of resolution is similar to
that of ALH fingerprinting. Originally a novel approach, pooling similar samples prior to
cloning and sequencing has proven to be raobust and effective.

In classic community studics in the literature (Eckburg, Bik ct al. 2005), environmental
samplcs arc assayed independently. Then the clone sequence data from specific
classes/groups are statistically analyzed usually using some sort of averaging metric.
Analyses of this type can be extremely costly, especially if the clone librarics are exhaustively
analyzcd, something that typically involves sequencing thousands of clones, Morcover, for
the **averaging” process to be valid, as required for comparing the mixed populations, the
samples must be pooled in cqual proportions, While simple in principle, in reality, it is
difficult to accomplish and, cven if accomplished, impossible to verify. A new technique,
bascd on pyroscquencing, offers advantages that overcome a varicty of these drawbacks of the
fingerprinting tcchnologics mentionced above. The method is implemented on an instrument
sold by 454 Lifc Sciences, Inc., a subsidiary of Curagen Sciences, Inc., using recagents
provided by the same company. In addition, 454 Lifc Scicnces provides a custom scrvice for
pyroscquencing.

In this technology, individual DNA molecules arc amplified on beads by PCR in
individual droplcts in an oil-in-watcr cmulsion. Beads then are deposited individually in wells
of a picotiter plate. The scquences of all the DNAs in the wells are determined in parallcl by
pyroscquencing. (Sce Venter, Levy ot al. 2003; Margulies, Egholm ct al. 2005, Poinar,
Schwarz et al. 2006). In a typical run, there are about 200,000 templates per plate, an average
rcad length of about 100 bascs from cach tcmplate, and a single-platc run gencrates about 20
million bascs of sequence in a single four hour run.

Although the technology greatly increases throughput over previous methods, it is

expensive, In particular, the cost per plate is too high for it to be cconomically practical to
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carry out many analyscs. To dccrcasc cost, masks can be used that divide a plate into 16
independent sample zones, so that one plate can be used to process 16 different samples, either
at the same time or independently. Each 1/16 zone provides about 1,000,000 bases of
sequence data from about 10,000 different templates. While this reduces the cost per sample,
the expenses associated with using this technology remain undesirably high.

Various aspects and embodiments of the present invention can be used to further
reduce the cost per sample of this technology (as well as other techniques, as described
elsewhere herein). The use of multitagging techniques (referred to as, among other things,
“Multitag Proccss™) to the genomic analysis of bacterial populations in according with certain
aspects and embodiments of the invention, notably high coverage scquencing of bacterial
communities, is referred to herein as “Multitag Ecogenomics™ and also as “Multitag
Ecogenomic Analysis.”

(Scveral publications use the term ““Multiplex Pyroscquencing” (Pourmand, Elahi ct al.
2002) to refer to generating a composite signal from multiple targets that is read as a signature
for a specific sample. The term is not used to refer to tag-based multiplexing in which
scquences from different samples in a mixture are determined and then deconvolved from the
mixed sequencing data using sample-specific tags incorporated during amplification
reactions.)

As described below the Multitag Process in a relatively simple scrics of steps
accomplishes everything that otherwise would require not only community fingerprinting
analysis, but also all of the cloning and scquencing proccsses previously required for high
coverage Ecogenomic Analysis using conventional techniques.

By way of illustration, the following ecxample describes the use of Multitag
Ecogcnomic Analysis of variable regions of common genes using tagged universal primers for
high coverage analysis of scveral microbial community samples all at the same time. The
analysis is carricd out much as described in general above, and further claborated on in detail
below.

Bricfly, short tags arc added to the 5' ends of the forward and reverse PCR primers
normally used for community analysis. These tags can be placed between the Emulsion PCR
adapters and the PCT primers (scc Figure 2). A diffcrent tag is attached to the primers for
cach of the samples to be combined. For instance primers that span a variable region of 168
rRNA genes may be used for analysis of bacterial and archael communities. 168 rRNA-

specific primers with 4 basc tags arc sct out in the Table 1 below. Likewise primers that span
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a variablc region of an ITS gene may be used for analysis of fungal communitics. 1¢ will be

appreciated that the choice of these specific primers is not exclusive, and that a wide variety of

other primers suitable to other target regions for amplification may be employed in much the

sam¢ manner as descricd herein for the 168 and ITS genes. Thus, any gene of interest can be

used that provides conserved primer sites across a community, and sufficient variation in the

region between the primers for the desired resolution of individual species. Thus, for

cxample, genes specific to functional pathways such as anacrobic methanc oxidation, or

sulphur reduction can serve as targets for the amplification reaction, as well as 16S rRNA

scquencces.

Table 1

Nam¢

Tag | Forward Shared Sequencee

EA GCTAGACGTTTGATCMTGGUTCAG

L27FA

AG fC‘TéAG(‘TAGAG TTTGATCMTGGCTCAG

L27F 3

AGTCAGTCAGAGTTTGATCMTGGCTCAG

L27FC

GATCGATCAGAGTTTGATCMTGGCTCAG

L27FD

GAC TEGACTA( TIAGTTTGATCMTGGCTCAG

L27FE

CTC iCéC TGCAGAGTTTGATCMTGGCTCAG

L27FF

CTAGCTAGAGAGTTTGATCMTGGCTCAG

L27FCG

ATGCATGCAGAGTTTGATCMTGGCTCAG

L27FH

ATAG?ATA( TAGAGTTTGATCMTGGCTCAG

L27FM

AT C‘TEATCTA( TIAGTTTGATCMTGGCTCAG

L27F0O

ATATATATAGAGTTTGATCMTGGCTCAG

Name

Tag Reverse Shared Sequence

E.A CUTGCTUCCTCCCGTAGGAGT

355RA

AL }(_TTEA( ICTGCTGCCTCCCGTAGGAGT

355RB

AGTCAGTCGCTGCCTCCCGTAGGAGT

353RC

GATCOGATCGUTGCCTCCCGTAGUGAGT

353RD

(1A CTE( TIACTGUTGOCTCCCGTAGOGAGT

353RE

CT(?C;CTGCGCTGC(.‘.TCC'C(}TA( GAGT

353RF

CTATCTATGCTGCCTCCCGTAGGAGT

355RG

ATGCATGCGCTGCCTCCCGTAGGAGT

355RH

ATATEATATGC TGCCTCCCGTAGGAGT

355RM

ATC TEATC TGCTGCCTCCCGTAGGAGT

355R0O

ATACATACGCTGCCTCCCGTAGGAGT
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Table 1 shows a 168 rRNA-specific primer with a variety of 4 base tag sequences
attached. As described herein such primers are useful for amplifying 165 rRNAs in several
samples that can then be sequenced together, The 168 rRNA in cach sample is amplified
using a different tag, but the same 168 primer sequence. The amplified rRNA sequences from
the samples are combined and sequenced together, The rRNA sequences from the different
samples then are identified and sorted out by their 4 base tag sequence plus the first 4 bases of
each primer. [t is to be appreciated that the sequences downstream of the shared 168 primer
scquence will differ among the samples, as well as the tag scquence.

In cach case, the samples are individually amplificd. The resulting amplicons
comprise the primer sequences including the tags. Since unique tags are used for each sample,
the tags in the amplicons from cach sample will be different. The amplificd DNAs arc then
pooled and scquenced by pyroscquencing as described abave. The scquence data from a run
is analyzed, in part, by grouping together all the sequences having the same tag. In this way,
the sequences from cach sample are demultiplexed from the sequencing data obtained from
the mixture,

The working of the invention in this regard is illustrated by the following simulation,
carried out using conventionally obtained population data from cold scep samples. The
algorithm for sequence analysis uses a PERL script to extract the first 100 bases of sequence,
It then analyzes all the 100 bascs scquences using a custom RDP PERL script. The script

works as follows:

1. Read all sequence reads into an associate array (Hash 1),

2, Extract 100 basc subsequences from the beginning of cach scquence read;
3. Create an associate array (Hash 2) of the scquences;

4. Perform a Blast scarch of the RDP databasc with Hash 1;

5. Pcrform a Blast scarch of the RDP databasc with Hash 2;

0. Compare the identifications for the original scquence (Hash 1) and the

subscquence (Hash 2);

7. Compile a list of similar identifications for Hash 1 and Hash 2;
3. Compilc a list of different identifications for Hash 1 and Hash 2;
9. Calculate the percentage of similar identifications.
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As shown below, there is virtually no difference at the class level in the microbial
diversity generated by the sequencing simulation and that derived directly from the 165 rRNA

sequences in the data base.

Table 2
RDP Class First 100mcr [16S rRNA
ALPHA SUBDIVISION 3.6% 3.6%
ANAEROBIC_HALOPHILES 3.6% 3.6%
BACILLUS-LACTOBACILLUS-STREPTOCOCCUS_SUBDIVISION 3.6% 3.6%
BACTEROIDES AND CYTOPHAGA T.1% 7.1%
CHLOROFLEXUS_SUBDIVISION 3.6% 3.6%
CY. AURANTIACA GROUP FRE 710
CYANOBACTERIA 7.1% 7.1%
DELTA_SUBDIVISION 14.3% 14.3%
ENVIRONMENTAL_CLONE_W(CHBI-41 _SUBGROUTP T 1% T.1%
FLX.LITORALIS GROUP 3.6% 3.6%
GAMMA_SUBDIVISION [0.7% 10.7%
HIGH G+ BACTLRIA 7.4% 71%
LEPTOSPIRILLUM_GROUP 3.6% 3.6%
MYCOPLASMA_AND RLELATIVES 3.6% 3.6%
PIRCLLULA GROUP 3.6% 3.6%
SPHINGOBACTERIUM_GROUP 3.6% 3.6%
SPIROCHAETA-TREPONEMA-BORRELIA SUBIMVISION 3.6% 3.6%
THERMOANACROBACTER_AND RELATIVES 3.6% 3.6%

EXAMPLE 3: Multitag Pyroscquence Analysis of Dysbiosis in [BD

Inflammatory Bowel Discascs (IBD or 1BDs), namcly ulcerative colitis (UC) and
Crohn’s disease (CD), are chronic, lifelong, relapsing illnesses, affecting closc to 1 million
Amcricans and costing approximately $2 billion per year to the US healthcare systcm. IBDs
arc of unknown causc, have no curc, and arc increasing in incidence. The natural course of
these discascs is characterized by periods of quicscence (inactive discase) interspersed with
flarc-ups (active discase). It 1s now widely accepted that flarc-ups of IBD arc duc to a
dysrcgulated inflammatory rcaction to abnormal intcstinal microflora dysbiosis), hawever.

Specific changes in the microflora of IBD patients that might cause these discases

remain unknown. Narrow searches for a single pathogen that causes IBD have been

27

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00766



10

15

20

25

30

WO 2008/061193 PCT/US2007/084840

unsuccessful. {Sec Guamcer and Malagelada 2003). Studics of small bacterial groups have
yielded ambiguous results. (See Schultz and Sartor 2000). Only recently have studies of large
scts of bacterial flora been attempted. (See Eckburg, Bik, et al. 2005),. Improving our
knowledge about GI tract microflora has the potential to revolutionize IBD treatment,
Development of real-time methods to study microfloral changes may lead to diagnostic tools
to predict flare-ups, and to targeted, safe treatments for IBD.

The key requirement to understanding dysbiosis in polymicrobial discases is for a
method to interrogate widely the microflora in numerous control and discase samples to
identify dyvnamic trends in specics composition associated with health and discasc progression.
In classic community studics {(Eckburg, Bik, ct al. 2005) cnvironmental samples arc assayed
independently and then the clone sequence data from specific classes/groups are statistically
analyzed usually using some sort of averaging metric. This can be extremely costly,
especially if the clone libraries arc exhaustively analyzed (i.c., 10,000 clones per samplc).

To improve throughput and reduce cost, Amplicon Length Heterogeneity PCR (ALH-
PCR) has been used to study the gut microflora. [t offers a rapid way of sereening complex
microbial communitics, allowing for casy fingerprinting of microfloral changes. The LH-PCR
fingerprinting is inexpensive and fast, with the ability to screen several hundred samples a
day. It can be used as a routine survey tool to monitor the dynamics of natural soil microbial
communitics or to quickly identify samples of interest using PCO analysis. PCO analysis has
been used to group samples with similar profiles, allowing them to be pooled for cloning and
scquencing. This greatly reduces the cost of analyzing multiple samples, particularly when the
analysis requires scquencing at least 300 random clones to identify bacterial components of
the sample down to 1% representation in the total population (which is the resolution limit for
ALH fingerprinting). Pooling similar samplcs before cloning and sequencing has proved to be
quitc robust. However, cqual amounts of the PCR product from cach sample must be pooled
or the results will be skewed.

Multitag Pyroscquencing is a novel pyroscquencing tcchnology that allows many
community samples to be sequenced together at high coverage without the neeessity for
fingerprinting, cloning, or the purification and separation techniques required by conventional
mcthods for analyzing microbial communitics, as described hercin above. Multitag
scquencing is morc cfficient, faster, and less costly than other methads.

By way of illustration, Multitag Pyrosequencing can be carried out using a set of

specific tags on the end of standard universal small ribosomal sub-unit (“SSU7) rRNA
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primers (Scc Table 1). A different sct of the tagged primers is uscd to amplify the SSU rRNA
in each different environmental sample (Figure 2-Step 1). The PCR amplicons from all the
samples are pooled. Emulsion PCR is performed and the amplicons arising from each
molccule are captured on their respective beads. Following amplification, the beads are
distributed into the wells of a picoliter plate (Figure 2-Step 2). The sequences, including the
tagged sequences, of the amplicons on each bead are determined by pyrosequencing (Figure 2-
Step 3). A PERL script or other suitable program is used to sort the scquence information
using the tags and primer sequence as a key. Sequences with the same tags are identified
thereby with their respective sample. The bactcria specics in cach sample then arc identificd
by matching the SSU rRNA scquences to entrics in the database of the Ribosomal Databasc
Project (either RDP 8.1 or RDP 9.0). The normalized frequency with which a bacteria is thus
identified in a given sample is indicative of its relative representation in the microbial
community. Histograms based on these frequency determinations can be used for the non-
parametric analysis of dysbiotic shifts involved in disease states.

For example, Figure 3 depicts the results of such an experiment in which six Control,
ten Crohns, and cight Uleerative colitis mucosal samples were analyzed by Multitag
Pyrosequencing. E ach of the segments in the stacked histogram bars represents the
normalized abundance of that specific taxa in a specific sample. In this experiment,
identification of the taxa was performed using BLAST analysis of the RDP 8.1 databasc. Tt
can be scen that somge taxa {i.c. Bacillus fragilis subgroup and Rumanococcus gnavus
subgroup) arc prcescnt in the same abundancce in both control and discasc states. Other taxa,
such as Clostridium leptum arc more dominant in Ulcerative colitis, while others (i.c. the
Glocothece glococapsa subgroup) are indicators of dvsbiosis in the discasc state.

Howcver, the standard 454 Lifc Scicnce process using a ligation step to link the
cmulsion PCR adapters to the PCR amplicons and producces numcrous artifacts in the
quantitation of the abundances of cach taxa in the samples. In the results displayed in Figure
3, wc algorithmically removed chimeras, reverse reads and truncated products and filtered the
data to remove all taxa that were represented by less than 5% abundance. Only then were we

able to see a correlation with disease state and specific microbial taxa.

EXAMPLE 4: Distortion of the distribuiion of components of a microbial community by

directly ligating Emulsion PCR. adapters onto PCR amplicons.
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In one cxperiment we used tagged PCR primers to amplify the components in
duplicate microbial community samples, ligated the Emulsion PCR adapters to these samples,
and then subjected these samples to separate pyrosequencing runs. The amplicons are
routincly run on an Agilent Bioanalyzer system before and after ligation to quantitate the
mixture before emulsion PCR. Figure 4 depicts a sample run on the Bioanalyzer before and
after direct ligation and clearly shows that the ligation step has drastically altered the
distribution of the amplicons.

Additionally, we compared the normalized abundances of the component taxa
identificd by the multitag process after dircct ligation of the Emulsion PCR adapters. In this
experiment, identification of the taxa was performed using a Baycesian analysis of the RDP 9.0
database. We can se in Figure 5 that abundances of the forward and reverse primers for
various taxa arg different within a sample and between duplicate samples. In several cascs, we
arc missing cntirc familics in the comparison between duplicates. Table 3 summarizes the
differences between the forward primers and the reverse primers of the duplicate samples and
it is clearly stochastic with no predictable pattern. We hypothesize that this differential
ligation cfficiency could be due to a number of factors such as internal structure in the

amplicons or biases in the terminal nucleotide of either the adapter or amplicon.

Table 3 Duplicate Sample Analysis

RDFP 9.0 FAMILY FORWARD PRIMERS RATIOSIREVERSE PRIMER RATIOS
Acidaminococcaceae 544.6% 195.0%
Actinomycetales 144.0% 116.5%
Bacteroidaceae 119.9% 124.5%
Clostridiaceae 97.5% 99.4%
Comamonadaceae 198.0%

Corlobacteriales 181.5% 141.5%
Enterobacteriaceae 4. 2%

Fubacterigceae 88.0% 87.5%
Flavobacteriaceae 34.9%

Incertae sedis 9 106.4%, 143.0%
Lachnospiraceae 176.8% 113.1%
Peptococcaceae 91.0%
Peptostreptococcaceas) 94.7% 115.4%
Porphyromonadaceae 99.0% 97.3%
Prevotellaceae 264.0% 88.1%
Rikenellaceae 212.2% 106.1%
Streptococcaceae 74.3% 60.7%

30

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00769



10

15

20

25

30

WO 2008/061193 PCT/US2007/084840

Literature Cited

Each of the following publications is incorporated herein by reference in its entirety,
particularly as to the above-referenced subject matter, especially relating to methods that can
be employed in carrying out multitag sequencing and/or relating 1o uscs thereof.

Amann, R. (2000). “Who is out there? Microbial Aspects of Biodiversity.” System.
Appl. Microbiol. 23: 1-8.

Bowman, J. P. and R. D, McCuaig (2003). “Biodiversity, Community Structural
Shifts, and Biogeography of Prokaryotes within Antarctic Continental Shelf Sediment.”” Appl.
Environ. Microbiol. 69(5): 2463-2483.

Eckburg, P. B., E. M. Bik, ct al. (2005). “Diversity of the human intestinal microbial
flora.” Science 308: 1635-1638.

Fitzgerald, K. M. {1999). Microbial Community Dynamics During the Bench-Scale
Biorecmediation of Petrolcum-Contaminated Soil. Department of Biology. Fairfax, VA,
George Mason University: 73.

Frischer, A. E., J. M. Danforth, ¢t al. (2000). “Wholc-ccll versus total RNA extraction
for analysis of microbial community structure with 168 rRNA-targeted oligonuclcotide probes
in salt marsh sediments.” Appl. Environ. Microbiol. 66(7): 3037-3043.

Guarner, ., and J.R, Malagclada, (2003), ““Gut flora in hecalth and discasc.” Lancet
361:512-9.

Kang, S. and A. L. Mills (2004). “Soil Bacterial Community Changes Following
Disturbance of the Overlying Plant Community.” Soil Scicnce 169: 55-65.

Klaper, R. and M. Thomas (2004). *“At the crossroads of genomics and ccology: the
promisc of 4 canary on a chip.” BioScicnce 54: 403-412,

Litchficld, C. D. and P. M. Gillcvet (2002). “Microbial diversity and complexity in
hypersaline environments: A preliminary assessment.” Journal of Industrial Microbiology &
Biotcchnology 28(1): 48-55.

Lydcll, C., L. Dowell, ct al. (2004). A population survey of members of the phylum
Bactcroidetes isolated from salt marsh sediments along the cast coast of the United States.”
Microbial ecology 48(2): 263-73.

Margulics, M., M. Egholm, ct al. (2005). “Genome scquencing in microfabricated
high-density picelitre reactors.” Nature, 2005 Scp 15, 437(7057):376-80. Epub: 2005 Jul 31.

31

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00770



10

15

20

25

30

WO 2008/061193 PCT/US2007/084840

McCraig, A. E., L. Glover, J.1. Prosser (1999). “Molccular analysis of bactcrial
community structure and diversity in unimproved and improved upland grass pastures.” Appl.
Environ. Microbiol. 65: 1721-1730.

Mills, D. (2000). Molccular Monitoring of Microbial Populations during
Bioremediation of Contaminated Soils. Environmental Sciences and Public Policy/Biology.
Fairfax, VA, George Mason University: 217,

Mills, D. K., K. Fitzgerald, ct al. (2003). “A Comparison of DNA Profiling
Techniques for Monitoring Nutrient Impact on Microbial Community Composition during
Biorcmediation of Pctrolcum Contaminated Soils.” J. Microbiol. Mcthod 54 57-74.

Morris, C. E., M. Bardin, ct al. (2002). “Microbial biodiversity: approaches to
experimental design and hypothesis testing in primary scientific literature from 1975 to 1999.”
Microbiology and Molccular Biology Reviews 66: 592-616.

Pace, N. R. (1997). “A Molccular View of Microbial Diversity and the Biosphere.”
Science 276: 734-739.

Poinar, H. N., C, Schwarz, ct al. (2000). “Mectagenomics to palcogenomics: large-
scale sequencing of mammoth DNA” Science, 2006 Jan 20, 311(5759):392-4, Epub: 2005
Dec 20.

Pourmand, N., E. Elahi, ¢t al. (2002). “*Multiplex Pyrosequencing.” Nucleic acids
rescarch 30(7): 31,

Ritchic, N. J., M. E. Schutter, ct al, (2000). “Usc of Length Hetcrogeneity PCR and
Fatty Acid Mcthyl Ester Profiles to Characterize Microbial Communitics in Soil.” Applicd
and Environmental Microbiology 66(4); 1668-1675.

Schultz, M., and R.B. Sator. (2000). “Probiotics and inflammatory bowel discase.”
Am. J. of Gastroenterology 2000 Jan. 93 {1 Suppl): S19-21.

Seviour, R. J., T. Mino, ¢t al. (2003). “Thec microbiology of biclogical phosphorus
removal in activated sludge systems.” FEMS Microbiology Revicws
27:99-127.

Spring, S., R. Schulze, ct al. (2000). “Identification and characterization of
ecologically significant prokaryotes in the sediment of freshwater lakes: molecular and
cultivation studics.” FEMS Microbiology Roviews 24: 573-590.

Suzuki, M., M. S. Rappe, ct al. (1998). “Kinctic bias in cstimatcs of coastal

picoplankton community structure obtained by measurements of small-subunit rRNA gene

32

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00771



10

WO 2008/061193 PCT/US2007/084840

PCR amplicon length heterogencity.” Applicd and Environmental Microbiology [Appl.
Environ. Microbiol.]. 64(11): 4522-4529.

Suzuki, M. T. (1998). The Effect of Protistan Bacterivory on Bacterioplankton
Community Structure: Disscrtation Abstracts International Part B Science and Engincering
[Diss. Abst. Int. Pt. B - Sci. & Eng.]. Vol. 59, no. 2, [np]. Aug 199§,

Theron, J. and T, E. Cloete (2000). “Molecular techniques for determining microbial

diversity and community structure in natural environment,” Critical Reviews in Microbiology

26: 37-57.
Venter, 1. C., 8. Levy, et al. (2003). “Massive parallclism, randomncss and genomic

advances.” Nature genetics, 2003 Mar, 33 Suppl: 219-27.

33

10x Genomics, Inc. Exhibit 2004
Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00772



10

15

20

25

30

WO 2008/061193 PCT/US2007/084840

What is claimed is:

I A multiplex method for the quantitative determination of polynucleotides in
two or more samples, comprising:

hybridizing a first primer to polynucleotides in a first sample, said first primer
comprising a first tag sequence and a first probe sequence specific for a first target sequence,
wherein said first target sequence is 3” to a variable genetic region,

clongating primer templates formed thereby to form a first population of tagged
polynucleotides comprising: said first primer including said first tag sequence; and sequences
of said variablc genctic region;

hybridizing a sccond primer to polynucleotides in a sccond sample, said seccond primer
comprising a second tag sequence and a second probe sequence specific for a second target
sequence, wherein said sccond target sequence is 37 to the same variable genctic region as said
first target scquence, wherein further said second probe scquence may be the samc as ar
different from said first probe sequence;

clongating primer templates formed thercby to form a second population of ragged
polynucleotides comprising: said sccond primer including said sccond tag scquence; and
sequences of said variable genetic region;

mixing said first and second populations together;

determining scquences of polynucleotides comprising tag sequences and the scquences
of the variable penctic clement in said mixture:

from the tag scquences compriscd in the polynuclcotide scquences thus determined
identifying the sample in which polynucleotide scquences occurred:

from the scquences of the variable genetic region comprised in the polynucleotide
sequences thus determined identifying particular variants of said variable genetic clement;

from this information determining the number of time onc or more given variants
occur in cach sample, and

from thc number for cach variant in the polynucleotides thus determined, quantifying
said polynucleotides in said samples;

wherein said sequences are determined without Southern blot transfer and/or without
sizc-scparating primer cxtension products and/or without clcctrophorcsis.

2. A multiplex method for the quantitative determination of polynuclcotides in

two or more samples, comprising:
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hybridizing a first primer pair to polynuclcotides in a first samplc, the first primer of
said first primer pair comprising a first tag sequence and a first probe sequences specific for a
first target sequence and the second primer of said first primer pair comprising a second tag
sequence and a sccond probe sequence specific for a seccond target scquence, wherein the first
and the second probe sequences flank and hybridize to opposite strands of a variable genetic
region;

clongating primer templates formed thereby to from a first population of tagged
polynucleotides, each of said polynucleotides comprising: (a) the sequence of said first primer
of said first primer pair, a scquence of said variable genctic region, and a scquence
complementary to the sequence of said sccond primer of said first primer pair or (b) a
sequence complementary to the sequence of said first primer of said first primer pair, a
sequence of said variable genctic region and the sequence of said sccond primer of said first
primer pair;

hybridizing a second prnmer pair to polynucleotides in a second sample, the first
primer of said sccond primer pair comprising a third tag scquence and said first probe
scquences specific for said fiest target sequence and the sccond primer of said second primer
pair comprising a fourth tag sequence and said second probe sequence specific for said second
target sequence;

clongating primer templates formed thereby to from a second population of tagged
polynucleotides, cach of said polynuclcotides comprising: {a) the scquence of said first primer
of said sccond primer pair, a scquence of said variable genctic region, and a scquence
complementary to the sequence of said second primer of said sccond primer pair or {b) a
sequence complementary to the sequence of said first primer of said sccond primer pair, a
sequence of said variable genctic region and the sequence of said sccond primer of said sccond
primer pair;

mixing said first and sccond populations together;

dctermining scquences of polynuclcotides in said mixture, comprising the tag
scquences and the variable genctic clement;

from the tag sequences comprised in the polynucleotide sequences thus determined
identifying the samplc in which polynucleotide sequenccs occurrced;

from the scquences of the variable genetic region comprised in the polynucleotide

sequences thus determined identifying particular variants of said variable genetic element;
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from this information determining the number of times given variants occur in cach
sample, and

from the number for ecach variant in the polynucleotides thus determined, quantifying
said polynucleotides in said samples.

wherein said sequences are determined without Southern blot transfer and/or without
size-separating primer extension products and/or without electrophoresis.

3 A method according to claim 2, wherein the number of said polynucleotides in
said first sample is any of 5, 10, 25, 50, 100, 150, 200, 250, 500, 1,000, 1,500, 2,000, 2,500,
5,000, 7,500, 10,000, 12,500, 15,000, 17,500, 20,000, 25,000, 30,000, 35,000, 40,000, 50,000,
75,000, 100,000, 150,000, 200,000, 250,000, 500,000, 1,000,000 or more, and the number of
said polynucleotides in said second sample is any of 5, 10, 25, 50, 100, 150, 200, 250, 500,
1,000, 1,500, 2,000, 2,500, 5,000, 7,500, 10,000, 12,500, 15,000, 17,500, 20,000, 25,000,
30,000, 35.000, 40,000, 50,000, 75,000, 100,000, 150,000, 200,000, 250,000, 500,000,
1,000,000 or more.

4, A mcthod according to claim 2, wherein the number of said samples and of
said different tags therefor is 5, 10, 15, 20, 25, 30, 75, 100, 150, 200, 250, 500, 1,000, 2,500,
5,000, 10,000 or more.

3 A method according to claim 2, wherein the tags are nucleotide sequences that
arc4,5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31,32, 33, 34, 35, 36 nucleotides long or any combination thercof,

6. A mcthod according to claim 2, whercein said tags arc comprised in primers for
amplification and arc incorporated into said polynucleotides by amplification using said
primers.

7. A mcthod according to claim 6, whercin the primer for amplification compriscs
a scquence for PCR amplification, lincar amplification, transcriptional amplification, rolling
circle replication, or QB replication.

8. A mcthod according to claim 7, whercin the primer for amplification compriscs
a scquence for PCR amplification.

9. A method according to claim 2, wherein each of said polynucleotides is
disposcd individually on a bead isolated from other polynuclcotides.

10. A mcthod according to claim 2, whercin cach of said polynuclcotides is
disposed individually on a bead isolated from other said polynucleotides, is amplified while

disposed therein, and the amplification products thercof also are disposed on said bead.
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11. A mcthod according to claim 2, whercin cach of said polynuclcotides is
disposed individually on a bead isolated from other said polynucleotides, is amplified while
disposed therein, the amplification products thereof also are disposed on said bead, and ecach

said bead is disposcd individually in a well isolated from other said beads.

12. A method according to claim 2, wherein the sequences are determined by
Pyrosequencing.
13. A mcthod according to claim 2, wherein said samples arc biological samplces,

each comprising one or more species.

14. A mcthod according to claim 2, wherein variants of the variable genctic region
arc specific to particular organisms.

15. A method according to claim 2, wherein said variable genetic region comprises
a variable 165 rRNA sequence, a variable 185 rRNA scquence, a variable rRNA ITS
scquence, a mitochondrial sequence, a microsatellite sequence, a metabolic cnzyme scquence,
and/or a genetic disease sequence.

16, A mcthod according to claim 2, wherein the samples are microbial community
samplcs.

17. A method according to claim 2, wherein the samples are microbial community
samples for clinical analysis of a patient.

18, A method according to claim 2, wherein the samples are microbial community
cnvironmental samples,

19, A mcthod according to claim 2, wherein the samples arc microbial community
soil samples.

20. A mcthod according to claim 2, whercin the samples are microbial community

watcr samplcs.

21. A mcthod according to claim 2, whercin the samples arc samples for SNP
analysis.

22 A mcthod according to claim 2, wherein the samples arc samples for
genotyping.

23, A kit comprising a plurality of two or more primers, each primer in said

plurality comprising a tag scquence and a probce scquence specific to a target scquencce,
wherein:
{A)  in each of said primers the probe sequence is 3° to the tag sequence, but not

neeessarily adjacent thereto;
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(B) in cach of said primers: the tag scquence is different from the tag scquence of
the other in the plurality; the tag sequence is not the complementary sequence to any other tag
sequence in the plurality; the tag sequence does not contain any homoedinucleotide sequences,
the junction scquences between the tag sequence and the adjacent parts of the primer, if any, is
not a homodinucleotide sequence;

(C)  in cach of said primers the probe sequence is complementary to the target
sequence and the target sequence is located 37 to a variable genctic region, and

(D)  each of said primers is disposed separately from the others in containers in said
kit.

24. A kit according to claim 23, wherein cach of said primers further compriscs a
priming sequence 5° to the tag sequence but not necessarily adjacent thereto, and the priming
sequence is the same in all of said primers, said kit further comprising a primer complimentary
to and cffective for pelymerization from said priming scquence.

25. A kit comprising a plurality of two or more primers pairs, each primer in said
plurality comprising a tag sequence and a probe sequence specific to a target sequence,
wherein;

{A)  in each of said primer the probe sequence is 3" to the tag sequence, but not
necessarily adjacent thereto;

(B) in cach of said primers: the tag scquence is different from the tag scquence of
the other in the plurality: the tag scquence is not the complementary scquence to any other tag
sequence in the plurality; the tag sequence docs not contain any homodinucleotide scquences;
the junction sequences between the tag sequence and the adjacent paits of the primer, if any, is
not a homodinucleotide scquence;

() in cach of said primcrs the probe scquence is complementary to the target
secquence,

(D) in cach primer pair the probe scquences arc specific to target scquences that
flank a variablc genctic region;

(E) cach of said primers is disposcd separately from the others in said kit.

26. A kit according to claim 25, wherein the primers further comprise a priming
scquence 5° to the tag scquence but not necessarily adjacent thercto, the priming scquence
cither is the samc in all the primers, or onc member of cach pair has the same first priming
sequence and the second member of each pair has the same second priming sequence, said kit

further comprising disposed separately from ong another in one or more containers ong or
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morce primers complementary to and cffective for clongation from said priming sequence or

sequences.
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FAMILY Forward Primer Reserse Primey RATIO  porward Primen Reverse Primer RATIO

ALD3OOFG | ALDIOSRO {Forward/Reverse] ALDIQOFP | ALDIOORP iForward/Reverse
Acidaminnercaneas {.8% 0.%% B8.5% 0.2% 0.5% 3L 7%
Actmnamycefeles 2,.4% 10% 120.7% 1.7% 1.7% 97.6%
Barternidecsas 59.4% 62.8% 93.1% 43.7% 50.5% 96.6%
Biceliacnan 7.5% 3.0% 238.1%
Burkholderiacene (.4% {.2% 184.8%
Clestidiacene 14,5% 9.0% 180.7% 14, %% 0.7% 153.7%
Lomamenaie 0.3% 0.2% £.3% 55.5%
Cotiobactoriles 0.5% {1.9% 45% 0.5% 0.6% 13.9%
Enterobacianiateas 0.2% 3.46% <.9% 1I4,1%
Fiibartarizceas 1.8% 1.0% 115.9% 1% 1.8% 115.2%
Hayohatteniaseas £1.5% 1.3% 2.1% §2.9%
Incartee sads 9 3. 3% 47% 78.5% 31% 4.9% 105.6%
Lachnosnivaceas 5.7% 8 7% 65.6% 3.2% 7,7% §2,0%
Lactobaciiacens 1.3% {.3% 259.4%
Peptonnccacese 0.3% 0.2% 0,35 43.2%
Poptostragtoninacene 3.3% 3.3% 102.1% 35% 2,5% 124.4%
fivliohactariacesn 1.5% 6,2% 2%
Pembyremanadateas 2.1% & (% 109.0% 2.7% £0% 107.1%
Pravotaliaceas 3.0% 10% 155.7% 1.2% 7.0% 82.0%
Nikanalaceas 1.1% 0.9% 129.3% {.5% B.5% f4.7%
Streptonnccacede §.5% 1.3% 181.1% 0.6% (4% 147.9%
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1 25 49 73 97 121 145 169 193
AGACAG  |AGTGAG  |ATGCAG  |CATACA  |CGCTAG  |GCGCAG  |GTCACA  |TACTAG  |TCAGAG
AGACGT  |AGTGCA  |ATGCGT  |CATAGT  |CGCTCA  |GCGCGT  |GTCAGT  [TACTCA  |TCAGCA
AGACTC  |AGTGTC  |ATGCTC  |CATATC  |CGCTGT  |GCGCTC  |GTCATC  |TACTGT  [TCAGTC
AGAGAG  |ATACAG  |ATGTAG  |CATCAG  |CGTACA  |GCGTAG  |GTCGAG  |TAGACA  |TCATAG
AGAGCA  |ATACGT  |ATGTCA  |CATCGT  |CGTAGT  |GCGTCA  |GTCGCA  [TAGAGT  |TCATCA
AGAGIC  |ATACTC  |ATGTGT  |CATCIC  (CGTATC  |GCGTGT  |GTOGTC  |TAGATC — [TCATGT
AGATAG  |ATAGAG  |CACACA  |CATGAG  |CGTCAG _ |GCTACA  |GTCTAG _ |TAGCAG  |TCGACA
AGATCA  |ATAGCA  |CACAGT  |CATGCA  |CGTCGT  |GCTAGT  |GTCTCA  [TAGOGT  |TCGAGT
AGATGT  |ATAGTC  [CACATC  |CATGIC  |[CGICTC  |GCTATC  |GTCTGT  |TAGCTC  |TCGATC
AGCACA  ATATAG  |CACGAG  |CGACAG  |CGTGAG  |GCTCAG  |GTGACA  |TAGTAG  |TCGCAG
AGCAGT  |ATATCA  |CACGCA  |CGACGT  (CGTGCA  |GCTCGT  |GTGAGT  |TAGTCA  TTCGCGT
AGCATC  |ATATGT  |CACGTC  |CGACTC  |CGTGTC  |GCTCTC  |GTGATC  [TAGTGT | TQGCTEC
AGCGAG  |ATCACA  |CACTAG  |CGAGAG  |GCACAG  |GCTGAG  |GTGCAG  |TATACA  |TCGTAG
AGCGCA  |ATCAGT  |CACTCA  |CGAGCA  |GCACGT  |GCTGCA  |GTGCGT  |TATAGT  |TCGTCA
AGCGTC  |ATCATC  |CACTGT  |CGAGTC  |GCACTC  |GCTGTC  |GTGCTC  [TATATC  TCGTGT
AGCTAG  |ATCGAG  |CAGACA  |CGATAG  |GCAGAG  |GTACAG  |GTGTAG  |TATCAG  |TCTACA
AGCTCA  |ATCGCA  |CAGAGT  |CGATCA  |GCAGCA  |GTACGT  |GTGTCA  ITATCGT  [TCTAGT
AGCTGT  |ATCGTC  |CAGATC  |CGATGT  |GCAGTC  |GTACTC  |GTGTGT  |TATCTE  |TCTATC
AGTACA  |ATCTAG  [CAGCAG  |CGCACA  |GCATAG  |GTAGAG  |TACACA  |TATGAG  |TCTCAG
AGTAGT  |ATCTCA  |CAGCGT  |CGCAGT  |GCATCA  |GTAGCA  |TACAGT  |TATGCA  TCTCGT
AGTATC  |ATCTGT  |CAGCTC  |CGCATC  |GCATGT  |GTAGIC  |TACATC  [TATGIC  |TCTCTC
AGTCAG  |ATGACA  |CAGTAG  |CGCGAG  |GCGACA  |GTATAG  |TACGAG  |TCACAG  |TCTGAG
AGTCGT  |ATGAGT  [CAGTCA  |CGCGCA  |GCGAGT  |GTATCA  |TACGCA  (TCACGT  |TCTGCA
AGTCTC  JATGATC  JCAGTGT  [EGCGTC  |GCGATC  [GTATGT  [TACGTC  [TCACTC [TCTGTC

% 4 72 9% 120 144 164 192 216
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FORWARD TAGGED ADAPTER PRIMER

Primer Pair ADAPTER A TAG Forward 185 rRNA Primer
1 GCCTCCCTCGCGCCATCAG AGACGT AGAGTTTGATCMTGGCTCAG
2 GCCTCCTTCGUGCTATCAG AGACTC AGAGTTITGATCMTGGCTCAG
3 GCCTCCOTCGCGCCATCAG AGAGTC AGAGTTTGATCMTGGCTCAG
4 CCCTCCCTLGCGCCATCAL AGATGT AGAGTTTGATCMTGCTCALG
5 GCCTCCCTCGOCGOCATCAG AGCAGT AGAGTITGATCMTGGCTCAG
5} SCCTCCCTCGEOGCCATCAG AGCATC AGAGTTTGATCMTGGCTCAG
7 GCCTCCCTCGCGLCATCAS AGCSTC AGAGTTTGATCMTCGCTCAG
8 GCCTCCCTOGCGCEATCAG AGCTGT AGASTTITGATCMTGGCTCAG
S GCCTCCCTOGCGCCATCAG AGTAGT AGAGTTTGATCMTEGCTCAG
10 GCCTCCCTCGCGLCATCAG AGTATC AGAGTITGATCMTGGCTCAG
11 GCCTCCCTCGCGUCATCAG AGTCGT AGAGTTTGATCMTGGCTCAG
12 GCCTCCCTCGOGCCATCAS AGTCTC AGAGTTTGATCMTGGCTCAG
13 GCCTCCCTCGCGOTATCAG  AGTGTC AGAGTTTGATCMTGGCTCAG
14 GCCTCCCTCGCGCCATCAG ATACGT AGAGTTTGATCMTGEGCTCAG
15 GCCTCCCTUGCGCCATCAG  ATACTC AGAGTITGATCMTGGCTCAG
i& GCCTCCOCTCGOGOCATCAG ATAGTC AGAGTTTGATCMTGGCTCAG
17 GCCTCOCTCGUGLCATCAG  ATATGT AGAGTITGATCMTGGCTCAG
18 CCCTCCCTCGOGCCATCAG ATCAGT AGAGTITGATCMTGGCTCAG
19 GCCTCCCTCGOGCCATCAG ATCATC AGAGTTTGATCMTGGCTCAG
20 GSCCTCCCTCGCGCCATCAS ATCGTC AGAGTITGATCMTGGCTCAG
21 GCCTCCCTCGCGCCATCAG ATCTGT AGAGTTTGATCMTGGCTCAG
22 GECTCCCTCECGCCATCAG ATGAGST AGAGTTTGATCMTGGCTCAG
23 CCCTCCCTCECE COATCASG ATGATC AGAGTTTGATCMTCGCTCAG
24 GCCTCCCTCGCGCCATCAG ATGCGT AGAGTTIGATCMTGGCTCAG
2 CCCTCCCTCGLGCCATCAG ATGLTC AGAGTTTGATCMTSGCTCAG
26 GCCTCCCTCGCGTCATCAG ATGTGT AGAGTITGATCMTGEGCTCAG
27 GCCCTCCCTCGCGCCATCAG CACAGT AGAGTTTGATCMTGGCTCAG
28 GOCTCOUTCOUGCCATCAS CACATE AGAGTTITGATCMTGGLTCAG
29 GCCTCCCTCHCGCCATCAG CACGTC AGAGTTTGATCMTGGCTCAG
30 GCCTCCCTCGUGCCATCAG CACTGT AGAGTTTGATCMTGGCTCAG
31 GCCTCCCTCGCGCCATCAG CAGAGT AGAGTTTGATCMTGGCTCAG
32 CCCTCCCTCGCGCCATCAG CAGATC AGAGTTTIGATCMTGGCTCAG
33 CCCTCCLTCGCGUCATCAG  CAGCGT AGAGTTTGATCMTEGCTCAG
34 GCCTCCCTCGCGCCATCAG CAGCTC AGAGTTITGATCMTGGCTCAG
35 GCCTCCCTCGCGCCATCAS  CAGTET AGAGTTTGATCMTGEGCTCAG
36 CCCTCCOTCGCECOATCAG CATAGT AGAGTITGATCMTIGGCTCAG
37 GCCTCCCTCGCGCCATCAS CATATC AGAGTTTGATCMTGGCTCAG
38 GCCTCCCTCGLSCCATCAS  CATCOT AGAGTTTGATCMTGGCTCAC
39 CCCTCCOTCGCGCCATCASG CATCTC AGAGTTTGATCMTGGCTCAG
40 GCCTCCCTCECGCCATCAL CATGTC AGAGTTTCATCMTGGCTCAG
41 GCCTCCCTCGUGOTATCAG CGACGT AGAGTITGATCMTGGCTCAG
42 GCCTCCCTCGCGCTATCAG CGACTC AGAGTTTGATCMIGGCTCAG
43 GCCTCCCTCGCGCCATCAG CGAGTC AGAGTTTGATCMTGGCTCAG
44 GCCTCCCTCGCGOCATCAG CGATGT AGAGTTTGATCMTGGCTCAG
45 SUCTCCCTCGCGOCATCAGS CGCAGT AGAGTTTGATCMTGGCTCAG
46 GCCTCOCCTCGCGCCATCAG CGCATC AGAGTTTGATCMTGGCTCAG
47 GCCTCCCTCGCGCCATCAG CGCGTC AGAGTTITGATCMTGGCTCAG
48 GCCTCCOCTCGCGCCATCAG CGCTGT AGAGTTTGATCMTESGCTCAG
49 GCCTCCCTCGOGTCATCAG CGTAGT AGAGTTTIGATCMTGGCTCAG
50 CGCCTCCCTCGCGCCATCAG CGTATC AGAGTITGATCMTGSGCTCAG
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FORWARD TAGGED ADAPTER PRIMER

Primer Pair ADAPTER A TAG Forward 165 rRNA Primer
51 GCOTCCCTCGCGUCATCAG CGTCET AGAGTTITGATCMTGGCTCAG
52 GUCTCCCTCGCGLTATCAG CGTCTC AGAGTITGATCMTGGCTCAG
B3 GCCTCCCTCGOGCCATCAG CETGCA AGAGTITGATCMTGGCTCAG
54 GCLTCCCTCECGLCATCAG COTGTC AGAGTTITGATCMTGGCTCAG
55 GCCTCCCTCECGLCATCAS TACAGT AGAGTITGATCMTGGCTCAGS
56 GCCTCCCTCGCGLCATCAS TACATC AGAGTITGATCMTGGCTCAG
57 GCCTCCCTCECGLCATCAG TACGTC AGAGTITGATCMTGGCTCAG
58 GCCTCCCTCGCRCCATCAG TACTST AGAGTTITGATCMTGGCTCAG
59 GCCTCCCTCGCGCCATCAG TAGAGT AGAGTITGATCMTGGCTCAG
60 GCCTCCCTCGCGUCATCAG TAGATT AGAGTITGATCMTGGECTCAG
61 GCCTCCCTCECGCCATCAG TAGCGET AGAGTITGATCMTGGCTCAG
62 GCCTCCCTCECGCCATCASG TAGCTC AGAGTTTGATCMTGGCTCAG
63 GCCTCCCTCGCGOLCATCAG TAGTGT AGAGTITGATCMTGGCTCASG
64 GCCTCCCTCECGCCATCAS TATAGT AGAGTITGATCMTGGCTCAG
&5 GCCTCCCTCECGLCATCAL TATATC AGAGTITGATCMTGGCTCAG
66 GUCTCCCTCGCGICATCRAG TATCGT AGAGTTITGATCMTGGCTCAG
67 GCCTCCCTCGCGOCATCAG TATCTC AGAGTTITGATCMTGGCTCAG
68 GCCTCCCTCGCGCCATCAG  TATGTS AGAGTITGATCMTGGCTCAG
63 GUCTCCCTCGCGUCATCAG TCACGT AGAGTITGATCMTIGGCTCAG
70 GCCTCCCTCGCGCCATCAG TCACTC AGAGTTITGATCMTGGCTCAG
71 GCCTCCCTCECGCCATCASG TCAGTC AGAGTITGATCMTGGCTCAG
72 GCCTCCCTCECGUCATCAG TCATGT AGAGTITGATCMTIGGCTCAG
73 GCCTCCCTCECGLCATCAG TCGAGT AGAGTITGATCMTGGCTCAG
74 GCCTCCCTCECECCATCAG TCEATS AGAGCTITGATCMTGGCTCAG
75 GCCTOCCTCGCGLCATCAG TCGCGT AGAGTITGATCMTGGCTCAG
76 GCCTCCOCTCECGCCATCAG TCGCTC AGAGTTITGATCMTGGCTCAG
77 GCCTCCCTCECGLCATCAG TCETGT AGAGTITGATCMTGGLTCAG
78 GCCTCCCTCECEACCATCAG TCTAGT AGAGTITGATCMTGGCTCAG
79 GCCTCCCTOCSCGCCATCAG TCTATC AGAGTTITGATCMTGGCTCAG
80 GCCTCCOTCOOGOCATCAG TCTCGT AGAGTITGATCMTGGCTCAG
31 GCCTCCCTCECGLCATCAG TCTCTC AGAGTITGATCMTGGCTCAG
g2 GCCTCCCTCGCGCCATCAG TCTGTC AGAGTTITGATCMTGGCTCAG
823 GUCTCCCTCGCGCCATOAS AGACAG AGAGTITGATCMTGGCTCAG
34 GCCTCCCTCECHOCATCAG AGAGALG AGAGTITGATCMTGGCTCAG
35 GCCTCCCTCGCGLCATCAG AGATACG AGAGTTTGATCMTGGCTCAG
a& GCCTCCCTCECGLCATCAS AGCGAG AGAGTITGATCMTGGCTCAG
87 GCCTCCCTCGCGLCATCAS AGCTAG AGAGTTITGATCMTGGCTCAG
83 GCCTCCCTCEOGLCATCAG AGTCAG AGAGTTITGATCMTGGCTCAG
39 GCCTCCCTCGCGLCATCAS AGTGAG AGAGTITGATCMTGGCTCAG
a0 GCCTCCCTCGCGCCATCAG ATACAG AGAGTITGATCMTGGCTCAG
a1 GCCTCCCTCGCGCCATCAG ATAGAG AGAGTITGATCMTGGCTCAG
a2 GCCTCCCTCGUGCCATOAG ATATAG AGAGTITGATCMTGGCTCAG
93 GCCTCCCTCECGUCATCAG ATCGAG AGAGTITGATCMTGGCTCAG
a4 GCCTCCCTCOCGLCATCAG ATCTAG AGAGTTITGATCMTGGCTCAG
a5 GUCTCCCTCGCGCCATCAG ATGCAG AGAGTITGATCMTGGCTCAG
96 GCCTCCCTCGCGCCATCAG ATGTAG AGAGTTITGATCMTGGCTCAG
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REVERSE TAGGED ADAPTER PRIMER

Primer Pair ADAPTER B TAG Reverse 165 rRNAPrimer
1 GCCTIGCCAGUCCGCTCAG AGACGT GUTGCCTCCCGTAGGAGT
2 GCCTIGCCAGCCCGCTCAS AGACTC GUTGCCTCCCCTAGGAGT
3 GCCTTGCCAGCCCGCTCAG AGAGTC GCTGCCTCCCGTAGGAGT
4 GCCTFGCCAGCCCGCTCAS AGATGT GCTGCCTCCCGTAGGAGT
5 GCCTTGCCAGCCCGCTCAG AGCAST GUTGCCTCCCGTAGGAGT
& GCCTTGCCAGUCCGTTCAG AGCATC GCTGCCTCCCGTAGGAGT
7 SCCTFGCCASCCCGITCAS ASCETC GCTGCCTCCCGTAGSAGT
8 GCCTTGCCAGCCCGITCAG AGCTGT GCTOCCTCCCETAGGAGT
=] GECTTGCCAGCCCGITEAG AGTAGT GCTGCCTCCCGTAGGAGT
10 GCCTTIGCCAGCCCECTCASG AGTATC GCTGCCTCCCETAGGAGT
11 GCCTTGCCAGCCCGITCAS AGTCGT GCTGCCTCCCGTAGGEAGT
12 QCCTTGCCAGLCCGCTCAG AGTCTC GCTGCCTCOCGTAGGEAGT
13 GCCTTGCCAGCCCGCTCAG AGTGTC GCTGCCTCCCGTAGGAGT
14 GCETTGCCAGCCCGCTCAG ATACGT GCYGCCTCCCGTAGGAGT
15 GCCTTGCCAGCCCGCTCAG ATACTC GCTGCCTCICGTAGSAGT
16 GCCTIGCCAGCCOGCTCAG ATAGTC GCTGUTCTCCCGTAGEAGT
17 GUCTTGCCAGCCOGITCAS ATATGT GCTGUCTCCCGTAGGAGT
12 GCCTTGCCAGCCCGCTCAS ATCAGT GCIGCCTCCCETAGGEAGT
19 GCCTTGCCASCCCGCTCAS ATCATC GCTGCCTCCCETAGGAGT
20 GCCTTECCASCCCGITCAS ATCGTC GCTGCCTCCCGTAGGAGT
21 GCCTTGCCAGCCCGTTCAG ATCTGT GCTGCCTCCCCTAGGAGT
22 GCCTFGCCAGCCCGCTCAG ATGAGT GCTGCCTCCCGTAGGAGT
23 GCCTTGCCAGCCCGCTCAS ATGATC GCTGCCTCCCGTAGGAGT
24 GCCTTGUCAGCCCGUTCAG ATGCGT GCTGCCTCCCCTAGGAGT
25 GCCTTGCCASCCCGITCAS ATGCTC GCTGCCTCCCGTAGGAGT
26 GCCTTGCCAGCCCGCTCAS ATGTGT GUTGCCTCCCETAGGAGT
27 GUCTTGCCAGCCCGCTCAL CACAST GCTGCCTCCCGETAGGAGT
28 GCCTTGCCAGCCCEITCAG CACATC GCTGCCTCCCGTAGGAGT
29 GECTTGCCAGCCCGCTCAG CACGTC GCTGCCTCCCGTAGGAGT
30 GCCTTGCCAGCCCGCTCAG CaCTGT GCTGCCTCCCGTAGGAGT
31 GCCTTGUCAGCCCGITCAS CAGAGT GCTGCCTCCCCTAGCAGT
32 GCCTTGCCASCCCGITCAL CAGATC GCTGCLTCCOSTAGGAGT
33 GCCTTGCCAGCCCGITCAG CAGCGT GCTGCCTCCCGTAGGAGT
34 GCCTIGCCASCCOGITCAG CAGCTC GUTGCCTCCCGTAGGAGT
35 GCCTTGCCAGCCCGITCAG CAGTGET GCTGCCTCCCGTAGGAGT
36 GCCTTGCCAGCCCGCTCAL CATAGT GCTGCCTCCCGTAGGAGT
37 GCCTTGCCASCCCGITCAS CATATC GCTGCCTCCCGTAGGAGT
38 GQCCTTGCCAGCCCGCTCAG CATCGT GCTGCCTCCOGTAGGAGT
39 GCCTTGCCAGCCCGCTCAG CATCTC GCTGCCTCCCGTAGGAGT
40 GCCTTGCCAGCCCGCTCAG CATGTE GCTGCCTCCCGTAGGAGT
41 GCCTTGCCAGCCCGITCALG CGACGT GCTGCCTCCCGTAGGAGT
42 GCCTTGCCAGCCCGCTCAG CEACTC GCTGCCTCCCGTAGGAGT
43 GCCTTGCCAGCCCGCTCAG CCAGTC GCTGCCTCCCGTAGGAGT
44 GCCTTGCCAGCCCGITCAS CGATET GLTGCCTCCCGTAGSAST
45 GCCTITGCCAGCCCGCTCAG CGCAGT GCTGCCTCCCGTAGGAGT
46 GCCTTGCCASCCCGCTCAS CGCATC GUTGCLTCCCGTAGGAGT
47 GCCTTGCCAGCCCGCTCAG COCETE GCTGCCTCCCGETAGGAGT
48 GCCTTGCCAGCCCGCTCAS CGCTET GCTGCCTCCCGTAGGAGT
45 GCCTTGCCAGCCCGITCAG CETAST GCTGCCTOCCGTAGGAGT
50 GCCTTGCCAGCCOGCTCAG CGTATC GCTGCCTCCCGTAGGAGT
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REYERSE TAGGED ADAPTER PRIMER

Primer Pair ADAPTER B TAG Reverse 165 rRNAPrimer
51 GCCTTGCCAGCLCGCTCAG CGTCGET GCTGCCTCCCGTAGGAGT
52 GCCTTGCCAGCLCCGLTCAG CGTCTC GCTGCCTCCCGTAGGAGT
53 GCCTTGCCAGCECGCTCAG CGTGCA GCTGCCTCCCGTAGGAGT
54 GCCTTGCCAGUCCGCTUAG CGTGTC GCTGCCTCCCGTAGGAGT
55 GCCTTGCCAGCCCGCTCAG TACAGT GCTGCCTCLCGTAGGAGT
56 GUCTTGCCAGCCCOGCTCAG TACATC GCTGCCTCCCGTAGGAGT
57 GCCTTGCCAGCCCGCTCAG TACGTC GCTGCCTCCCGTAGGAGT
58 GCCTTGCCAGCCCGCTCAG TACTGT GCTGLCTCCCGTAGGAGT
5 GCCTTGCCAGCCCGLTCAG THCAGT GCTGCCTCCCGTAGGAGT
60 GCCTTGCCAGCCCGCTCAG TAGATC GCTGCCTCCCGTAGGAGT
61 GCCTTGCCAGCLCGCTCAG TAGCGT GCTGCCTCCCGTAGGAGT
62 GCCTTGCCAGLCCGCTCAG TAGCTC GCTGCCTCLCGTAGGAGT
63 GCCTTGCCAGCCCGCTCAG TAGTGT GCTGCCTCLCGTAGGAGT
64 GCCTTGCCAGCCCGCTOAG TATAGT GCTGCCTCCCGETAGGAGT
65 GCCTTGCCAGCCCGCTOAG TATATC GCTGCCTCCCGTAGGAGT
66 GCCTTGCCAGCCCGCTCAG TATCGT GCTGCCTCCCGTAGGAGT
67 GCCTTGCCAGCCCGLTCAG TATCTC GCTGCCTCCCGTAGGAGT
68 GCCTTGCCAGCCCGCTCAG TATGTC GCTGCCTCCCGTAGGAST
62 GCCTTGLCAGCCCGCTCAG TCACGT GCTGCCTCCCGTAGGAGT
70 GCCTTIGCCAGCCCGCTCAG TCACTC GCTGCCTCCOETAGGAGT
71 GCCTTGCCAGCCCGCTCAG TCAGTC GCTGUCITCCCGTAGGAGT
72 GCCTTGCCAGCCCGCTCAG TCATGT GCTGCCTCCCGTAGGAGT
732 GCCTTGCCAGCCCGCTCAG TCGAGT GCTGLCTCCCGTAGGAGT
74 GCCTTGCCAGCCCGCTCAG TCGATC GCTGCCTCCCGTAGGAGT
75 GCCTTGCCAGCCCGCTCAG TCGCGET GCTGLCTLCCGTAGGAGCT
76 GCCTTGCCAGCCCGCTCAG TCGCTC GCTGCCTCCCGTAGGAGT
77 GCCTTGLCAGCCCGCTCAG TCGTGT GCTGCCTCCCGTAGGAGT
78 GCCTTGCCAGCCCGCTCAG TCTAGT GCTGCCTCCCGTAGGAGT
7S GCCTTGCCAGCCCGCTCAG TCTATC GCTGCCTCCCGTAGGAGT
8C GCCTTGCCAGCCCGCTCAG TCTCGT GCTGCCTCCCGTAGGAGT
81 GCCTTGCCAGCLCGCTCAG TCTCTC GCTGCCTCCCGTAGGAGT
B2 GCCTTGCCAGCCCGCTCAG TCTGTC GCTGCCTCCCGTAGGAGT
83 GCCTTGCCAGCECGCTCAG AGAGCA GCTGCCTCCCGTAGGAGT
84 GCCTTGCCAGCCCGCTUAG AGATCS GCTGCCTCCCGTAGGAGT
35 GCCTTGCCAGCCCGCTCAG AGCACA GCTGCCTCCCGTAGGAGT
86 GCCTTGCCAGCCCGETCAG AGCGCA GCTGLCTCCCGTAGGAGT
87 GCCTTGCCAGCCCGCTCAG AGCTCA GCTGCCTCCCGTAGGAGT
88 GCCTTGCCAGCCCGCTCAG AGTACA GCTGCCTCCCGTAGGAGT
8¢ GCCTTGCCAGCCCGCTIAG AGTGCA GCTGCCTCCCGTAGGAGT
led GCCTTGCCAGCCCGCTCAG ATAGCAE GCTGCCTCCCGTAGGACT
91 GCCTTGCCAGZCCGCTCAG ATATCA GCTGCCTCCCGTAGGAGT
92 GCCTTGCCAGCCCGCTCAG ATCACA GCTGCCTCCCGTAGGAGT
a3 GCCTTGCCAGCCCGCTCAG ATCGCA GCTGCCTCLCCGTAGGAGT
94 GCCTTGCCAGCCCGCTCAG ATCTCA GCTGLCCTCCCGTAGGAGT
95 GCCTTGCCAGCCCGCTOAG ATGACA GCTGCCTCCCGTAGGAGT
96 GCCTTGCCAGCCCGCTCAG ATGTCA GCTGCCTCCCGTAGGAGT

10x Genomics, Inc. Exhibit 2004
Parse Biosciences, Inc. v. 10x Genomics, Inc.

IPR2023-00958
Page 00791



"ot "o

"multiplex identifict” "sequencing” "genome™ - Google Scholar Pagc

T'ransr.‘rip ome sequencmg Wﬁh t% Geneme Sequencer FLX system

.. Information on how to prepare small RNAs for 454 Sequencmg analysis is available {Jarvie, T.
& Harkins ... The Genome Sequencer FLX supports a number of formais, allowing users to customize
the number of ... Mulliplexing of samples is also supported by Multiplex [dentifier tags. ...
Citec by 28 Helated arficles Al Svaisions e Save

De novo 454 sequencing of barcoded BAC pools Tfor comprehensive gene
survey a*ad gene}me wa%ys 5 m trre compicx genome of barley

i St

.. Due to the lack ofa reference genume thls BAC pool sequencing approach is ... short sequence
tags that can be introduced either before the 454 sequencing library preparation [27] ot by ligation
of individual adaptors {"MID" = Multiplex Identifier”, Roche Diagnostics ...

Cited by 8% Related aricles Al 14 versions  Cite  Save  More

Digital PCR provides sensitive and absolute calibration for high throughput

sequencing

RA Ve, PO Blamey MO Pan - 80O D
.. These resulis indicate that better than one-fold coverage of the ~4.7 Mbp K12 genocme can be

obtamed from less than 1 ng input DNA. Detailed information about these sequencing resulis

is presented in Table 3, Table 3 454 FLX trace library sequence resulis, Sample 1D. ...

Citec by 143 Related articles Al 3% versions  Cite Save  More

o

High-resolution, high-throughput HEA genotyping by next-genaration
sequencing

Fass HEI FFoRpyuchi B 00

a3 G s Timnas L 2 { v
whrch allows the 454- genome sequencer seftw'a re to drfferentrate HI_A amplrcen denved
sequences from intermal control sequences, We added 4-base multiplex identifier (MID) sequences
{18) immediately following the library key tag o allow for multiplexed sequencing of HLA ...

Citec by 136 Felated articles A 12 versions  Cite Save

P*rylc:rtyp ing and functional ama wt; 0‘ bwo ancient hurran fmr*reb:ef*res

LB

o
,\.\ \‘e"

.. Our matches represent sequences that are random areas of the genome; they are unlrkely to
be as robust as matches derived from ... False matches during shotgun sequencing are a concern
[2€]). ... Library formation employed Mu[trplex Identifier Kits {Roche Applied Science). ..

Cited h,f 41 Related articles Al 20 versions Cite Save  More

Rapid high-throughput human leukocyie ertiger typing by massively parailel
py*oaequenc ng for hrgn resolution allele identif caaon
(R % ¢ - : | EENe - Hloaviar

.. the readout data per flow, which was then used by a Genome Sequencer specific ... 2.0) of the
GS FLX amplicon variant analyzer {AVA} software supporting multiplex identifier sequence tags.
In general, the AVA software maps the amplicon sequencing reads against a reference ...

Cited by 88 Relaled aricles Al B versions  CH#e  Save

G Denper, O Haokl O Kopsl, P

System and method fur identification of individual samples from a multiplex
‘xture
& Brave ; @ i S BN G
. a unigque identifier (UID) element WhICh is somehmes also referred to as a multiplex identifier
(M ), with ... refer to a nucleic acid molecule that is the subject of a sequencing reaction from ... refers
to a collection of molecules derived from andfor represeniing an entire genome {ie all ...
Citaci oy 80 Hedated artivles AR Z varsions Cite Save

fe Pateniz

lTof3

http:/fscholar google.com/scholar?q=%22multiplextidentifier%22+%22sequencing%22+...  1/24/2017

10x Genomics, Inc. Exhibit 2004
Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00792



"ot "o

sequencing” "genome™ - Google Scholar Page 2 of 3

"multiplex identificr

22 Page 2. Page2 of69 Selected DNA fragments were hgated toa Rapld lerary Multiplex
[dentlfler (MID) 23 adaptor designed for GS FLX Titanium chemistry. ... genome from duplicate
sequencing runs; however, some regions had approximately 100X 62 ...

Relaied articles Al 25 versions C#e  Save  More

trr*pmwr*c Alfalfz as a Biofuel Feedsiock

Usmg Next Generauon Sequencmg in Amaranth Plant Genome 260-270 Although mostly
underutlhzed . from several individuals, and does not require a pricri genome seguence information. ...
with each sample labeled inde- pendently using a unigue multiplex identifier barcode. ...

Cite Save

A NEW STRATEGY TO IDENTHY THE DISEASE CAUSING MUTATION FOR
NE“URO?\EAL C?"R{’J!E} L WOF UE:CE?\EOS?S iE\J SOUTH HAMS}F’HH-EE SHEEP

.. The resultmg products wnl be mdmdually mu[nplex tdentlfler (M[D) tagged and 454 sequenced.
CONCLUSION Whole genome sequencing has not been completed for the sheep and the
publically available sequence information for our region of interest had large gaps. ...

Related articies Al dversions  Cite Save  Aore

SNP discovery via genomic reduction, barcoding, and 454-pyrosequencing in
amafanth

plan genom, 2O0FY L snleneagnciotion e

based on restnchon site conservation (GR-R3C) with each sample Iabeled mdependently using
a unlque multiplex identifier (MID) barcode ... bead separation and size selection via gel
electrophoresis, followed by >10-fokd sequencing coverage of the remaining genome via 454 ...
Cited by 87 Relaied adicles  All 8 versions  Ciie Save

Maior histocompatibility complex genotyping with massively paralie
_,*’"OS&QL}E“! "'lg

Qv\’\;’ il i TN lag E iy : iy 4
.. Chinese-crigin rhesus macaques ina smgle pilot run on a Genome Sequencer FLX . progucts
from 12 macaques that were distinguished by 10-bp multiptex identifier (MID) tags ... delected five
sequences not previously observed by cloning and Sanger sequencing {transcript levels ...

Citad by 42 Haigted articles Al 13 versions  Cile  Sawe

Shifting the genomic gold standard for the preker}et:c species definill era
8 Rintue Whia - Proces e it PACad ©

.. For thls each genome was tagged thh a dlfferent mu[tlplex 1dentlf1er for 454 ||brar|es (Roche
Applled . almost duplicated until the bias is solved by the company producing the sequencing kits ...
strain K12 that accounted for =3,158 reads covering =0.7 Mb (=15% of the genome). ...
Cited by 86%  Reisted articles Al 12 versions  (ite Save

CO dehydrogenase genes found in metagenomic fosmid cioneas from the deep
Modaorraﬂean E:ca

L\’Q 3 i - s . o
.. approximately 7. 2 Mb of DNA sequence (|e roughly two prokaryotlc gencme equwalents .For
the sequencing process, the concentration of sach DNA fosmid was measured using ... GATC,
Constance, Germany), tagging each one individually using a multiplex identifier adaptor that ...
Citad by 23

o

CAm Qoo M

3 PRgigled aicles AH fZversions  Cie  Save

http:/fscholar google.com/scholar?q=%22multiplextidentifier%22+%22sequencing%22+...  1/24/2017

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00793



"ot "o

"multiplex identifict” "sequencing” "genome™ - Google Scholar Pagc 3 of 3

identificgtion of novel MHC class | sequences in pig-taded macaques by
amphoon pyrese(}uenc g and full- ieﬂgth CQNA cloning and sequencmg

F SFieary, WS = A Karh BN Bambar - immeneaienstns, 20009 . Sy
.oe 373, which blnds a conserved region of exon 3. Forward and reverse PCR prlrner pairs contained

one of 12 multiplex identifier (MID) tags ... steps were performed following the manufacturer's GS

FLX protocols at the University of llinois—Urbana Champaign Sequencing Center. ...

Citer by 28 Related ardicles Al 13 varsions  Cite Save

Cost-effective sequence-basad nonhuman primate MHG class | genolyping ¥om
Ri\EA

\ ; ' ) )
based genotypmg that amphﬁes fuII -length NHP c¢lass | cONAs that are molecularly barcoded
W|th multiplex identifier (MID) tags. ... Finally, this method can also be adapted for use on
next-generation sequencing platforms such as the Roche/454 Genome Sequencer FLX ...
Cited by 10 Related articles  All @ versions  Cite Bave

..\_;.L;-

System and method for improved processing of nucleic acids for production of
sequencable | brer ee

P

B Farren 12

AT Ronan . ~US Patesd Anp 127 8 =L

.. data for each amplmed member that comprises a sequence composlt:on for the multiplex identifier
element, and ... from andfor representing an entire genome {ie all regions of 2 genome} of an ... term
“keypass” or "keypass well” as used herein generally refers o the sequencing of a ...

Cited by 2 Relgled atticles  All 2 versions (ite Save

oSy

E:ystan‘: ar*c; n,@tnod for detectlm of Hiv ,ntegraoe vanar

12 Fatent App

.. from andfor representmg an entire genome (xe all regions of a genome) of an .., functions including,
but not limited to, primer sequences for amplification and/or sequencing methods quality control
elements, unigue identifiers {also referred 10 as a multiplex identifier or "MID ...

Retated articies Al 2 versions  Cite Save

Mycobacteriophages BFs, Angel and Halo: comparative genomics reveals a
n ovei ciass of yltra- sma i mcba e qenetsc @i ements

and annealed to pnrner-coated beads the 'A’ adaptor contained a 10 bp Mu[tap[ex Identifier (MID})
tag . per read, providing a total of 1 636 726 bases of raw sequencing information. ... one large contig
with consensus quality values of 60 or greater and average genome coverage of ...

Cited by 47 Relaled adicles Al 13 warsions  Cite Save

Beast Absiracts

A Arwe L DOrsGgna. Movan Loenan M Rasar - 2009 - Walsy Tning L

.. Gene sequencmg showed the presence of a new type of mutation in the TAP1 gene. .., Page 3.
06 Analysis of the KIR in the CEPH human genome diversity panel reveals evidence of dlfferent
evoluiionary histories for the centromeric and telomeric porticns of the gene cluster Jill A ...

Cite Save

http:/fscholar google.com/scholar?q=%22multiplextidentifier%22+%22sequencing%22+...  1/24/2017

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00794



EAST Scarch Uistory

EAST Search History

EAST Search History (Prior Art)

Ref ;Hits {{Search Query DBs iDefault Plurals iTime
LA N T S {Operator | Stamp
L23 21 {brenner.in. or mikawa.in. or osborne.in. or SUSPGPUB; 1OR ON 2017/01/23.
slatter.in, or "10X GENOMICS' as. or LISPAT; 17:32 5
"COMPASS GENETICS . as. or "population  $USOCR;
genetics”.as.) and (nucleic or dna or FPRS; EPO
polynuclectide)same (adaptor or adapter orilJPO;
linker) same (mid or "muliiplex identifier” EDERWENT;
or barcode or tag or zipcode or token or 1BM_TDB
"bar code” or "bar-code” addressable or
identifier.clm, : :
L24 8 23 and sequencing.clim. LUS-PGPUB; {OR ON 2017/01/23.
USPAT; ? 17:32 :
USCCR; é
FPRS; BPG,
JPO;
DERWENT; :
IBM_TDE
L25 i1 24 and (single or individual or one) near3  3US-PGPUB; {JOR ON 2017/01/23:
cell.clm. USPAT, : 17.34 :
USOCR; :
FPRS; EPO; |
JPO,
DERWENT,;
IBM TDB :
L26 §134 i{brenner.in. or mikawa.in. or oshorne.in. or §USPGPUB: {JOR ON 2017/01/23
slatter.in, or "10X GENOMICS™ as. or LISPAT; : 17:35
"COMPASS GENETICS" .as. or "population  $USOCR;
genetics”.as.) and (single or individual or HFPRS; EPO; !
one) near3 cell.clm. PO :
DERWENT; :
IBM_TDB :
L27 &3 26 and (mid or "multiplex identifier” or US-PGRUB; JOR ON 2017/01/23:
barcode or tag or zipcode or token or "bar HUSPAT; 5 17.36 :
code” or "bar-code" addressable or LISOCR; :
identifier)same sequence same {identif$4  EFPRS; ERO; !
or detect$3 or determind3 or distinguish$3) PO,
same cell.clm. DERWENT,; :
IBM TDE
L28 829  {"9410150" US-PGFUB; 1OR ON 2017/01/23:
USPAT: : 18:04 :
USCCR;
FPRS; EPO,
PO
DERWENT;
IBM_TDB :
L2818 “3410148" pn. US-PGPUB; {JOR ON 2017/01/23
USPAT; : i8:05 :
LISCCR;
FPRS; EPO, |
JPO,
DERWENT,; :
IBM TDB
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osborne.in. or slatter.in. or "10X% USPAT; 10:50 5
GENOMICS™ . as. or "COMPASS USOCR; ?
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genatics”.as. JFO;
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1BM TOB :
52 4134 S1 and (single or individual or one) US-PGPUB; |OR ON 2017/01/23

near3 cell.cm, USPAT; 10:51 :

USOCR, :

FPRS; EPO;

JPO;
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(BM_TDB | g
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polynucleotide) same {pcr or USPAT, g 10:54 ;
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FPRS; EFG;

JPO;
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or “bar-code” addressable or FPRS, EPO;

identifier).clm. JPG;
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IBM_TDB
S5 4 34 and sequencing same {mid or US-PGPUB; {OR ON 2017/01/23

"multiplex identifier” or barcode or tag {USPAT,; : 10:58 :
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"bar-code” addressable or FPRS; EPG;

identifier)near3 sequence.clm. JRO;
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FPRS, EPO;

JPO;
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(BM_TDB
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tag or zipcode or token or "bar code” JUSOCR; :

or "bar-code” addressable or FPRS; EPO;

identifier) JPO;

DERWENT;
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ IBMTOB | bl
S8 ig72 S7 and sequencing same {mid or US-PGPUB; {OR ON 2017/01/23
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"multiplex identifier” or barcode or tag
or zipcode or token or "bar code” or
"bar-code” addressable or
identifier)near3 sequence

88

3B and (single or individual or one)
near3 cell neard first

HOR

2017/01/23

S10

84

S8 and (single or individual or one)
near3 cell nearb second

{oR

ON

2017/01/23

510 and first near5 (mid or "multiplex
identifier” or barcode or tag or zipcode
or token or "bar code” or "bar-code”
addressaple or identifier)

US-PGPUE;
USPAT,
USOCR;
FPRS; EPO;
JPO;
DERWENT:
1BM TOB

2017/01/23

s12

47

$11 and second nearb {mid or
"multiplex identiiier” or barcode or tag
or zipcode or token or "bar code” or
"bar-code” addressable or identifier)

US-PGPUB;
USPAT;
USOCR,
FPRS; EPO;
JPO;
DERWENT,
IBM_TDB

oR

ON

2017/01/23:

513

43263

"first cell” and "second cell”

US-PGPUB;
USPAT,

{oR

ON

2017/01/23;

S14

1761

513 and (dna or nucleic or
polynucleciide) same “first cell”

US-PGPUB;
USPAT,;
USOCHR;
FPRS; EPO;
JPO;
DERWENT,;

[oR

ON

2017/01/23:

514 and {dna or nucleic or
polynuclectide) same “second cell”

US-PGPUB;
USPAT;

2017/01/23:

S18

143

$15 and {adapt$3 or linker) same {mid
or "multiplex identifier” or barcode or
tag or zipcede or 1oken or "bar code”
or “bar-code” addressable or

identifier)
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S17 §27 518 and second near5 (mid or US-PGPUB; HOR ON 2017/01/23

"multiplex identitier” or barcode or tag {USPAT, 11:19
or zipcode or token or "bar code” or  JUSOCR; i
"bar-code” addressable or identifiery  {FPRS; EPG;

nearb first JPO;
DERWENT;
IBM TDB
518 435 516 and sequencing same (mid or US-PGPUB; {OR ON 2017/01/23;
"multiplex identifier” or barcode or tag JUSPAT; 1120 :
or zipcode or token or "bar code” or  JUSOCR; '
“bar-code” addressable or FPRS; EPO;
identifier)near3 sequence JPO;
DERWENT,
(BM_TOB | :
519 §870 {(single or individual or one) near3 cell §US-PGPUB; jOR ON 2017/01/23
neard isolai$d near first USPAT; : 11:29
USOCR, f
FPRS; EPG;
JRO;
DERWENT;
IBM TDB ¢ g
S20 4315 519 and {single or individual or one) JUS-PGPUB, 1OR ON 2017/01/23.
near3 cell nears isolat$4 nears USPAT; i1:30 5
second USOCR; :
FPRS; EPC;
JPO;
DERWENT,
(BM_TOBR
821 120 S20 and {dna or nuclgic or US-PGFUB; {OR ON 2017/01/23
polynuclectide) nearb cell USPAT; : 11:31 :
USOCR, :
FPRS; EPG;
JRO;
DERWENT;
IBM TDB :
S22 {25 S21 and {adaptor or adapter or linker) §US-PGPUB; {OR ON 2017/01/23

same (mid or “multiplex identifier" or JUSPAT; : 11:31
barcode or 1ag or zipcode or token or  USOCR; é
"bar code” or "bar-code” addressable {FPRS; EPO;

or identifier} JPO;

DERWENT;

(BM_TOB :
823 {12 S21 and sequencing same {mid or Us-PGPUB;, OR ON 2017701/ 23

"multiplex identitier” or barcode or tag JUSPAT; 11:34 5
or zipcode or token or "bar code” or  JUSOCR; ?

"bar-code” addressable or FPRS; EPG;

identifier)near3 sequence JFO;

DERWENT,
...................................................................................................................... LY N A T ——
524 {540 sequencing same (mid or "multiplex US-PGPUB; {OR ON 2017/01/23

identifier” or barcode or tag or zipcode {USPAT; : 11:36 :
or token or "bar code” or "bar-code”  JUSOCR; :

addressable or identifiernear3d FPRS, EPC;

sequence same cell neard {type or JPO;

individual$3 or single) DERWENT;

(BM _TOB g

S25 {381 S24 and (mid or "multiplex identifier”  {US-PGPUB; {OR ON 2017/01/23
or barcode or iag or zipcode or foken {USPAT, 11:37 :
or "bar code" or "bar-code” USOCR; :
addressable or identifier)near3 FPRS; EPO;
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EAST Scarch Uistory

sequence same {identii$4 or deteci$3 PG,
or dtermin$3) same cell near5 (type or jDERWENT,
individual$3 or single) IBM TDB é
S26 {67 25 and {mid or "multiplex identifier” {US-PGPUB; {OR ON 2017/01/23
or barcode or tag or zipcode or token  JUSPAT; : 11:.38 :
or "bar code" or "bar-code” USOCR,
addressable or identifier)near3 FPRS; EPC;
sequence near5 (identif$4 or detect$3 JJPO;
or dtermin$3} same cell adj (type or  DERWENT,
individual$3 or single) IBM TOB ;
S27 2799 ['irst cell” same {nucleic or dna or US-PGPUB; JOR ON 2017/01/23
polynuclectide) LGPAT, 11:47 :
USOCR;
FPRS; EPO;
JPO;
DERWENT,
IBM_TDB
S28 41549 |S27 and “second cell” same {nucleic or JUS-PGPUB; {OR ON 2017/01/23:
dna or polynuclectide) USPAT; : 11.48 :
USOCR,
FPRS; EFPC;
JPO;
DERWENT;
IBM TOB :
529 {1 28 and {mid or "multiplex identifier” {US-PGPUB, jOR CON 2017/01/23
or barcode or tag or zipcode or {oken {USPAT, 11:49
or "bar code" or "bar-cede” USOCR;
addressable or identifier)near3 FPRS, EPO;
sequence nears {identif$4 or deteci$3 PO,
or determin$3) near5 "first cell” DERWENT,
IBM_TOB ;
S30 48 S27 and {mid or "multiplex identifier” JUS-PGPUB, 1JOR ON 2017/01/23:
or barcode or tag or zipcode or 1oken  JUSPAT, ? 11:51 :
or "bar code" or "bar-code” USOCR,
addressable or identifier)near3 FPRS; EPC;
sequence same {identii$4 or detect$3 {JPO;
or determin$3) nears “first call”
836 42321 |{mid or "multiplex identifier” or 2017/01/23:
barcode or tag or zipcode or token or  JUSPAT; 11:59 :
"bar code” or "bar-code” addressable JUSOCR;
or identifierynears sequence nears FPRS, EPO
{identit$4 or deieci$3 or determin$3  {JFG;
or distinguish$3) near5 {cell or DERWENT;
sample) IBM_TDB : :
837 #46 S36 and (append$3 or ligat$3) nears  {USPGPUB; {OR CN 2017/01/23
{adpator or adapter or linker) nearb USPAT; : i2:.02 :
{mid or “multiplex identifier” or USOCR,
barcode or 1ag or zipcode or token or  {FPRS; EPO;
"bar code” or "bar-code” addressable {JPO;
or identifier) same (dna or nucleic or  HDERWENT;
polynuclectide) nearb (cell or sample} §IBM_TDB

1/23/2017 4:58:45 PM
C:\ Users\ nbhat 1\ Documents\ EAST\ Workspaces\ 14792094-1-23-17.wsp

EASTSearchl Dstory 14792004 AccessibleVersion him| 1723/2017 4:58:48 PM|
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Application/Control No., Applicant(s}Patent Under
Reexamination
Search Notes 14792094 BRENNER ET AL,
NARAYAN BHAT 1634
CP{C- SEARCHED
Symbol Date Examiner

C12Q 1/68, C12Q 1/6874, CO7H 21/02 and C40B 30/04 1/6/16 Bhat N.
Searched uisng key words in different CPC classes. See the search 1/6/16 Bhat N.
history in EAST.

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner

SEARCH NOTES

Search Notes Date Examiner
Reviewed the copending applications for the inventors in PLAM and 1/6/16 Bhat N.
copending claims for potential ODP issues.
Reviewed the prosecution histories of copending applications resulting in 1/6/16 Bhat N.
the issuance of patents.
Reviewed the cited arts in the 108 of 10/9/15. 1/6/16 Bhat N.
searched for the topics in EAST, Pubmed and Google scholar. Search 1/6/16 Bhat N.
hisiaries are enclosed.
Updated the search for the topics in EAST. Search history is enclosad. 7/17/16 Bhat N.
C12Q 1/68, C12Q) 1/6874, CO7H 21/02 and C40B 30/04 1/6/16 Bhat N.
Updated the search for the topics in EAST, Pubmed and Google scholar.
Search histories are enclosed.

INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symboaol
NARAYAN BHAT/
Primary Exarniner. Art Unit 1634
U.S. Patenl and Trademark Office Part of Paper No. : 20170124
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UNITED STATES PATENT AND TRADEMARK OFFICE

USPTO Automated Interview Request (AIR)

Feb 27 2017

This paper regquesting to
Thiz
interview to communicate wvia the internet.

communications are not secure,

schedule and/or conduct an interview is

appropriate because:

submission is reguested to ke accepted as an authorization for this
Recognizing that Internet
I hereby authorize the USPTO to communicate with

the undersigned concerning scheduling of the interview via video ceonference,

instant messaging, or electronic mail,
with office practice including video conferencing.

Name {s5) @
Gargi Talukdex

S—slgnature:
/Gargl Talukder/

Reglistration MNumber:
61368

U.5. Application MNumber:
14792094

Confirmation MNumber:
9697

E-mail Address:
gargi.talukder@morganlewis.com

Phone MNumber:
4154421266

Proposad Time of Interview:
3-16—-2017 3:00 PM ET

Preferad Interview
Telephonic

Type:

I am the applicant or applicant’'s

UNITED STATES
PATENT AND TRADEMARK CFFICE

PATM-SILVER

representative for this

and to conduct the interview in accordance

application.
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UNITED STATIES PATENT AND TRADEMARK OUFICH

UNITER STATES BERPARTMENT OF COMMERCE
Uniled States Putent and Trademark Olfee
Address: COMMISSHONER FOR PATENTS

10 B, 130

Adecandiu. Vicginia 225131450

W Wil A

APPLICATION NG, l FILING I3ATIE l FIRST NAMED INVENTOR lm TORNIEY BOCKET NG, l CONFIRMATION N, ]
147920604 OF/00/2015 Svdney Breancr [(:4371-5016-U805 9697
A3E5) TR 03212007 8 -
| e X - BEXAMINER
MORGAN, LEWIS & BOCKIUS 1117 (81) l ]
One Market, Spear Street Tower, Suite 2800 BIAT, NARAY AN KAMESIIWAR
San I'rancisco, CA 94105
I ARTUNTI ] PATLER NUMILER ]
1634

If\'()‘i‘ll-‘l(‘.:\‘l‘l()x'D:\I‘I-. l DELIVERY MOIH: ]

372112007 FLICTRONIC
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):
sfipdocketmp @ morganlewis.com
donald. mixon@maorganlewis.com

YIOL -90A (Rev. (4707)
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Application No. Applicani{s)

, ee . 14/792,094 BRENMER ET AL.
Applicant-Initiated Interview Summary
Examiner Art Unit
NARAYAN BHAT 1634

All participants {applicant, applicant's representative, PTO personnel):

{1) Examiner: Bhat. (3)

(2) Representative: Ms. Talukder. (4) )

Date of Interview: 16 March 2017

Type: [ Telephonic [] Video Conference
(] Personal [copy given to: [ applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted:  [] Yes Xl No.
If Yes, prief description:

Issues Discussed [J1041 K112 K102 K103 [Cthers

{For cach of the ¢hecked boxivs) above, ploase deseribe below the issue and detaifed deseription of the discussion)
Claim{s) discussed: 40.
Igentification of prior art discussed: Braverman.

Substance of Inferview
{Fuor cach issue discussed. poovide a deiailed deseription and indicaie iF agrecnent was ceached. Some iopics may inclede: idenificaiion or claclieation oF a
relerence or a pertion theeeof, claim interpretation, proposed amendments. arguments of any applicd relerences e}

In view of Automated Interview Request filed on 2/27/17,_the interview was scheduled on 3/16/2017. The
representative discussed that claim 40 languages are similar o the allowed claims of US 8.679,756 and 8,563,274 and
further specifies the nucleic acid is from first and second isolated single celfs and thus would ba non-obvious over
Braverman. The examiner informed that the allowed claims require "different segments of a first nucieic acid molecule
of a contiguous region in genormic DNA, wherein said contiguous region in genomic DNA is represented by a piurality of
nucleic acid molecules"” which is different from what is claimed in claim 40 and there aré no support tor the phrase
"isolated single cell” in the instant specification and the recitation of "first and second isolated cell” could be the same.
The representative asked if the suppoit for said phrase is identified in the instant specification, will the pending claims
be affowable. The examingr informed that instant claim 40 would be obwious over the arts of the record. No specific
claim languages were agreed upon during the interview .

Applicant recordation instructions: The formal written reply to the last Office action must include the subsiance of the interview, {See MPEP
section 713.04). |f a reply to the last Office action has already been filed. applicant is given a non-exiendable pericd of the longer of one month or
thirty days from this interview date. or the mailing date of this imerview summary form. whichever is later. 10 file a staterment of the substance of the
interview

Examinet recordation instructions: Examiners must surmmarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should includs the items listed in MPEP 713.04 for compleie and proper recerdation including the ideniification of the
general thrust of each argument or issue discussed. a general indication of any other perlinent matters discussed regarding patentability and the
gesneral resulis or eutcome of the interview, to include an indication as o whether or not agreement was reached on the issues raised.

X Attachment

MNARAYAN BHAT/
Primary Examiner, Art Unif 1634

U S Palent and Trademark Oifice
BTOL-413 {Rev, 8/11/2010) Interview Summary Paper No. 20170316
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure {MPEP), Section 713.04, Stbstance of Interview Must be Made of Record
A complete wrilen slalement as 1o 1he subslance of any tace-to-face. video conterence, or 1elephone interview with regard 1o an application must be made of record in the
application whelher or not an agreement wilh the examiner was réached at [he interview.

Title 37 Code of Federal Regufations (CFR) § 1.133 Interviews
Paragragh (b)

In every inslance where reconsideration is requested in view of an inlerview wilh an examiner. a complete written slatemenl of Ihe reasons presented al he inlerview as
warranling lavorable action musl be filed by the applicant. An intérview does not remove the necessily for reply lo Olice action as specilied in §§1.111.1.135. (35 U.5.C. 132)

37 CFR §1.2 Business lo be transacted in wailing
All business wilh the Patent or Tradermark Office should be transasted in wiiting. The persenal attendance of applicants or Iheir attorneys or agenls at the Patenl and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid 1o
any allegad oral promise, stipulation. or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure {o record the substance of interviews.

Itis the responsibility of the applicant or the attorney or agent to make the substance of an inlerview of record in the application file. unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear direcly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matiers. directed solely to restriction
requirements for which interview recordation is otherwise provided lor in Section 812.01 of the Manual of Patent Examining Procedure. or pointing
sut typographical errors or unreadable script in Office actions or the like. are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment. no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and lisied on the
‘Contents” section of the file wrapper. In a persenal interview, a duplicate of the Form is given o the applicant (or attorney or agent) af the
condusion of the interview. In the case of a telephene or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior 1o the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate. the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

= Application Number {Series Cede and Serial Number}

—Narme of applicant

-Name of examiner

- Date of interview

- Type of interview {telephonic. video-conference. or personal}

- Name of participant{s) {applicant. attorney or agent. examiner. olher PTO personnel. etc.)

- An indication whether or not an exhibit was shown or a demensiration conducied

= An identification of the specific prior arl discussed

- Anindication whether an agreement was reached and if 50, a description of the general nature of the agreement (may be by
atlachment of a copy of amendments or claims agreed as being allowable). MNote: Agreement as o allowability is terative and does
not restrict furiher action by the examiner io the contrary.

- The signature of the examiner whe conducted the interview (if Ferm is net an aftachment {o a signed Oftice action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted. however. that the Interview Summary Form will not normally be considered a complete and proper recordadion of the interview
unless it includas, or is supplemented by the applicant or the examiner {o inclugde. all of the applicable items required below concerning the
substance of the interview.

A complete and preper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducied.

2) an identification of the claims discussed.

3) an identification of the specific prior ant discussed.

4) an identification of the principal proposed amendments of a substaniive naiure discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thryst of the grincipal argumenis presented to the examiner,

{The identification of argumenis need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the conlext of the application file. Of course. the applicant may desire to emphasize and fully
describe thoze arguments which he or she feels were or might be persuasive fo the examiner.}

6} a general indication of any other pertinent matters discussed. and

7} if appropriate. the general resulis or cutcome of the interview unless already described in the Interview Summary Form cempleted by

the examiner.

Examiners are expecied o carefully review the applicant's record of the substance of an inlerview. [f the record is not complete and
accurate. the exarminer will give the applicant an extendable one month time period to correct the record.

Examiner 1o Check tor Accuracy

If the claims are allowatle for ether reasens of record, the examiner should send a letter setting forth the examiner's version of the
staterment attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the inferview along with the date and the examiner's inifials.
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Continuation Sheet {PTOL-413) Application No. 14792094

Attachment: IMIS {2)
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LHTY

From: SO Automaded intennew Beausst

To: MNayavan

Ce: FTO Automeaied {nterviaw Fecuss

Subject: USPTO Automated Interview Request (AIR): Action Reguired - Received interview for US Application Number
14792094

Date: Monday, February 27, 2017 2:37:33 PM

I mportance: High

NARAYAN BHAT,

This is an Automated Interview Request {AIR) made by Gargi Talukder for application
number [4792094 for 3-16-2017 3:00 PM ET. The preferred interview type is: Telephonic.
Please respond to this interview request within 1 business day.

Please contact Garg! Talukder by calling 4154421266 or emailing
gargi.talukder @morganlewis.com to set up an interview or deny if apprepriate.

By receiving this AIR submission, the applicant has certified that:

This submission is requested to be accepted as an authorization for this interview o
communicate via the internet. Recognizing that Internet communications are not secure, |
hereby authorize the USPTO to communicate with the undersigned concerning scheduling of
the interview via videc conference, instant messaging, or electronic mail, and to conduct the
interview in accordance with office practice including video conferencing.

If you're going to deny the interview, please contact your SPE te clear the tracking off of your

dashbeard,

from vour TC or see

If you need assistance please contact vour SPE. an
{aick Reference Guide. Thank you.

Please do not reply ko this message: it was sent from an unmonitored e-mail address.
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From: - ]

To: Bhat, Nayavan

Subject: RE: In preparation for Interview on March 16, 2017 for USSM 14/782,094 {MLB Rel; 104371-5016-U305) 3.30
EST

Date: Wednesday, March 15, 2017 4:48:63 PM

3

Dxaminer Bhag,

: vt o e d] v YR eaey TTE 4
eyt g call at 30 o FST tormorrow,

Gargi Talukder, J.D., Ph.D.

Morgan, Lewis & Bookius LiP

One Market, Spear Sireet Tower | San Francisco, CA 94105

Direct: +1.415,442.1266 | Main: +1.4156.442,1000 | Fax: +1.415,442 1001

Assistant: Bonn R Uchihara | +1.415.442.9715 | roan.uchihara@morganlewis.com

From: Bhat, Narayan [mailto:Narayan. Bhat@USFTO.GOV]

Sent: Wednesday, March 15, 2017 1:36 PM

To: Talukder, Gargi

Subject: RE: In preparation for Interview on March 16, 2017 for USSN 14/732,094 {(MLB Ref. 104371-
5016-USD5) 3.30 EST

der,

oo R o PR R R T T T N S ST T | "~y fre Bunacs b =y i rar TS FovAs oyt
Sorry for the mboup, | have aninfendaw fomorraw af 2 pm Lan wie Bave 1e Inlerview I6morrow (@

at pm ¢ Thank yoosy

{20588

ry rnuch for your conperatinn

Nargyan K Bhgt

Primary Examiner, AU 1634,

Ramgen 3000, 70 16800, USPTQ, 8GO, Alexandria, VA-Z2318
TI871-272-8540

Do BT LOYYO AN
Fax: 871-273-8546

From: Talukder, Gargi [rpaiito:garglialikder@morganiewis.conm)

Sent: Wednesday, March 15, 2017 4:29 PM

To: Bhat, Narayan <Narayvan Bhat@ USPTO GOV

Subject: FW: In preparation for Interview on March 16, 2017 for USSN 14/792,094 (MLB Ref:
104371-5016-U505}

Dear Poyendnsr Bhat

.

Lo Lond ;
oonoe the fapeereiod o i5
R fanNargaa ¢ s

[ N PO S
row at 2 i BT sl works for vou,
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Gargi Talukder, J.0., Ph.D.

Morgar, Lowis & Boosking LbP

One Market, Spear Street Tower | San Francisco, CA 84105

Oirect: +1.415.442 1266 | Main: +1.415.442. 1000 | Fax: +1.415 442.1001

gargl talukder@@maorganlewis.com | '

Assistant: Ronn R Uchihara | + 1.415.442.9715 | roan.ughihara@maorganlewis.com

From: Talukder, Gargi
Sent Monday February 27 2017 5:46 PM

Cc Gioss Shella R
Subject: In preparation for Interview on March 18, 2017 for USSN 14/782,094 {MLEB Ref. 104371-5016-
US05)

Dear Examiner Bhat,

Thank you for taking the time 1o speak with me today, and | look forward to our further discussion in
a couple of weeks.

Per our discussion today, please refer to US Patent No. 8,679,756 {USSN 14/021,790) and US Patent
No. 8,563,274 (USSN 13/859,450). These are the patents on which we modeled the claims for the
current case.

Best regards,
Gargi Talukder

Gargi Talukder, J.D., Ph.D.

Mordan, Lewis & Bookiug LLP

QOne Market, Spear Sireet Tower | San Francisco, CA 94105

Direct +1.415,442. 1266 | Main® + 1,415 442,1000 | Fax: +1 415,442 1001
gargi.alukder@merganiewis.com | www. marganlewis.com

Assistant: Fonn B Uchihara | +1.415.442 1715 | ronn,uchibara@morganlewis.com

DISCLAIMER

This e-mail message is intended only for the personal use
of the recipient{s) named above. This message may be an
attorney-client communication and as such privileged and
confidential and/or it may include attorney werk product,
If you are not an infended recipient, you may net review,
copy or distribute this message. If you have received this
communication in error, please notify us immediately by
e-mail and delete the original message.
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PATENT
Attorney Docket No. 104371-5016-11805

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 9697
Sidney Brenner ef al. Examiner: Narayan Kameshwar Bhat
Application No.: 14/792,094 Art Unit: 1634

Filed: July 6,2015

For: COMPOSITIONS AND METHODS | RESPONSE TO OFFICE ACTION
FOR INTRAMOLECULAR NUCLEIC
ACID ARRANGEMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:
In response to the Office Action mailed February 1, 2017, please enter the following

amendments and remarks:

Amendments to the Claims are reflected in the listing of ¢claims which begins on page 2 of this

paper.

Remarks/Arguments begin on page 5 of this paper.

DB2/ 31133281.2
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Application No. 14/792,094
Attorney Docket No.. 104371-5016-US05
Response to Office Action dated: February 1, 2017

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings of claims in the application:
Listing of Claims:
1-39 (Cancelled)
40. (Currently amended) A method of analyzing nucleic acids, the method comprising:
(a) providing a first phurality of segments of nucleic acid molecules from a

contiguous region of a genome from a first single isolated cell, wherein each of

the first plurality of segments is appended to a first multiplex identifier (MID}

sequence prior fo or during an amplification reaction to form first appended

segments;

(b} providing a second plurality of segments of nucleic acid molecules from a
contiguous region of a genome from a second single isclated cell, wherein each
of the second plurality of segments is appended to a second MID sequence prior

to or during an amplification reaction to produce second appended segments,

wherein the first single isolated cell is a different cell than the second single

isolated cell, and wherein the first MID sequence and the second MJD sequence

are different from each other;

(c) sequencing the first appended segments and the second appended segments to

provide a plurality of sequences,

wherein each sequence comprises (i) nuclectide sequence of at least a portion of a segment
and (ii) an associated MID sequence, and wherein the MID sequences uniquely

identify the segments with a single isolated cell.

41. (Previously presented) The method of claim 40, wherein the method further
comprises amplifying the first appended segments and the second appended

segments before the sequencing step (c).

DB2/ 31133281.2
Page 2 of 12

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00811



Application No. 14/792,094
Attorney Docket No.: 104371-5016-US05
Respense to Office Action dated: Febwuary 1, 2017

42, (Previously presented) The method of claim 40, wherein the nucleic acid molecules

are selected from DNA and RNA.

43. (Previously presented) The method of claim 42, wherein the nucleic acid molecules

comprise mRNA.

44, (Previously presented) The method of claim 40, wherein the MID sequences are

appended to the segments through ligation.

45. (Previously presented) The method of claim 40, wherein the MID sequences are
appended to the segments by performing PCR or linear amplification of the plurality
of nucleic acids using an adapter sequence comprising the MID sequence and an

amplification primer.

46. (Previously presented) The method of claim 40, wherein the sequences of the
segments are attributed to different isolated cells based on the associated MID

sequence.

47. {Previously presented} The method of claim 40, wherein the MID sequences further

comprise a sequencing primer sequence.

48. (Previously presented) The method of claim 40, wherein the MID sequences are from

2 to 100 bases in length.

49. (Previously presented) The method of claim 40, wherein the segments of (a) and (b)
are in the range of 100 to 5,000 bp in length.

50. (Previously presented} The method of ¢laim 40, wherein the segments of (a) and (b)

are 400 bp or less in length.

51, (Previously presented) The method of claim 40, wherein the method further
comprises providing a third plurality of segments of nucleic acid molecules from a
contiguous region of a genome from a third single isolated cell, wherein each of the
third plurality of segments is appended to a third MID sequence to produce third

DB2/ 31133281.2
Page 3 of 12

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00812



Application No. 14/792,094
Attorney Docket No.: 104371-5016-US05
Response io Office Action dated: February 1, 2017

appended segments, and the third MID sequence is different from the first MID

sequence and the second MID sequence.

52. (Previously presented) The method of claim 40, wherein the contiguous region is

greater than 2 kb in length,

53. (Currently amended) A method of analyzing a plurality of contiguous genomic

sequences, comprising:

(a) providing a sample comprising the plurality of contiguous genomic sequences,
wherein the plurality of contiguous genomic sequences are from a plurality of

single isclated cells;

(b) tagging a plurality of fragments of the contiguous genomic sequences with a

multiplex identifier (MID) sequence prior fo or during an amplification reaction

such that fragments of a first contiguous nucleic acid sequence share a eemmen
MID sequence that is different from an a MID sequence of fragments of a

second contiguous nucleic acid sequence; and

(¢} sequencing the plurality of fragments and MID sequences to identify fragments of

the contiguous sequence.

54. (Previously presented) The method of claim 53, wherein the first contiguous nucleic
acid sequence is from a first single isolated cell and the second contiguous nucleic

acid sequence is from a second single isolated cell.

55. (Previously presented) The method of ¢laim 53, wherein sequences of the fragments

are attributed to different single isolated cells based on the associated MID sequence.,
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Response (o Office Action dated: February 1, 2017

Remarks/Arguments

Applicants have not dedicated or abandoned any unclaimed subject matter and have not
acquiesced to any rejections made by the Patent Office. Applicants reserve the right to pursue
prosecution of any presently excluded claim embodiments in future continuation and/or

divisional applications.

Status of the Claims

Claims 40-55 are pending and under consideration in this application. Claims 40 and 53

have been amended, and these amendments are fully supported in the specification as filed.

For example, the amendment that the first and second MID sequences are appended
“prior to or during an amplification reaction” is supported on pages 4-5 and 24-25 of the

specification as filed.

The amendment clarifying that the first and second cells are different cells is supported
for example on page 8, which states that “a nucleic acid sample may be a pool of polynucleotides
derived from different sources, (e.g., polynucleotides derived from different individuals,
different tissues or cells, or polynucleotides isolated at different times points)...” (emphasis
added).

Applicants respectfully request entry of the claims as amended into the record.

Interview summrary

Examiner Bhat and Applicants’ representative, Gargi Talukder, (herein together referred
to as “the Parties™) participated in a telephonic interview on March 16, 2017. Applicants thank

Examiner Bhat for his atiention and time to this matter,

The Parties discussed the pending claims and the outstanding rejections in the present
office action. No agreement was reached on the claims, and the Examiner suggested that a

response to office action be filed with further amendments and arguments for consideration. The
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FExaminer indicated he may need to conduet further searches depending on any new amendments

to the ¢laims.

Response to Office Action

Cluim Objections

Claim 53 is objected to because of a typographical error to the recitation of “an MID
sequence” in step “b’ lines 3 and 4. Claim 53 has been amended as suggested by the Examiner,

thus overcoming this objection. Applicants respectfully request that this rejection be withdrawn.
Cluim Rejections — 35 USC § 112-first paragraph — written description

Claims 40-35 are rejected under 35 U.S.C. § 112(a) or 35 U.S.C. § 112 (pre-AlA), first
paragraph, as allegedly failing to comply with the written description requirement. Applicants

respectfully disagree.

The Office asserts on page 7 of the current Office Action that the clainy elements “first
single isolated cell,” “second single isolated cell,” and “a common MID sequence” constitute

new matter.

Applicants respectfully remind the Office that word-for-word support for every element
of' a claim is not the standard for fulfillment of the written description requirement. Rather, “If a
skilled artisan would have understood the inventor to be in possession of the claimed invention at
the time of filing, even if every nuance of the claims is not explicitly described in the
specification, then the adequate description requirement is met. See, e.g., Fas-Cath, 935 F.2d at
1563, 19 USPQ2d at 1116; Martin v. Johnson, 454 F.2d 746, 751, 172 USPQ 391, 395 (CCPA
1972) (stating “the description need not be in: ipsis verbis [i.e., “in the same words™] to be
sufficient™).” MPEP 2163. Applicants submit that the specification as filed provides an adequate
description of all of the elements of the present claims, including the elements identified in the

present Office Action.

Taking the “first single isolated cell” and “second single isolated cell” elements first,

Applicants note that the specification explicitly states that samples can include polynucleotides

DB2/ 31133281.2
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from different sources, including “different tissues or cells.” See page 8, line 5 of the present
specification. Tn addition, the specification further provides that the nucleic acid sample can be
from a single source, such as a cell, or from of a pluratity of cells where by plurality is meant
“two or more.” See page 19, first full paragraph of the specification as filed. As such, the skilled
artisan would readily understand that the specification as filed supports methods in which the
polynucleotides to be analyzed can be sourced from two different cells, because the specification
states that two or more cells could be the source of the nucleic acid sample. As will be
appreciated, an adequate written description of the invention “may be shown by any description
of sufficient, relevant, identifying characteristics so long as a person skilied in the art would
recognize that the inventor had possession of the claimed invention.” MPEP §2163. Applicants
submit that the above excerpts from the present specification provides sufficient identifying

characteristics of the claimed invention to fulfill the written description requirement.

For the element of a “common MID sequence” Applicants have, solely to further
prosecution of this application and without conceding to the propriety of this rejection, amended
claim 53 to remove the tern “common,” thus clarifying that the claimed invention involves
polynucleotides where fragments of a first contiguous nucleic acid sequence share an MID
sequence that is different from an MID sequence of fragments of a second contiguous nucleic
acid sequence. As such, the written description rejection as if pertains to this element of the

claims is rendered moaot.

For at least the foregoing reasons, Applicants respectfully request that all rejections

under § 112 for lack of written description be withdrawn.
Claim Rejections — 35 USC § 112-second paragraph

Claims 53-55 are rejected under 35 U.S.C. § 112(b) or 35 U.S.C. § 112 (pre-AlA),
second paragraph, as being indefinite for allegedly failing to particularly point out and distinetly
claim the subject matter which the inventor or a joint inventor, or for pre-AJA the applicant

regards as the invention. Applicants respecifully disagree.
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The Office Action states on page 9 that claim 33 1s indefinite because “in step ‘b’ it is
unclear “how sharing sequences is different.” Applicants note that the claim recites that
fragments of a first contiguous nucleic acid sequence share a MID sequence that is different from

a MID sequence of fragments of a second contiguous nucleic acid sequence. In other words, the

fragments from the first contiguous nucleic acid sequence are tagged with the same MID
sequence, and that MID sequence is different than the MID sequence that tags the fragments of
the second nucleic acid sequence. Applicants respectfully submit that the claim is clear as

currently pending and request that this rejection be withdrawn.

Claim Rejections - 35 USC § 103

Claims 40-35 are rejected under 35 U.5.C. § 103 as being allegedly anticipated by
Braverman et al., US 2009/0105959 (“Braverman™) in view of Drmanac, US 2007/0072208

(“Drmanac™). Applicants respectfully traverse these rejections.

Applicants submit that the skilled artisan would not have found it obvious to combine the
teachings of Braverman and Drmanac to practice the claimed invention because {1} Braverman
teaches away from elements of the claimed invention, (ii) the skilled artisan would have no
reasonable expectation of success in practicing the claimed invention by combining the teachings
of Braverman and Drmanac, and (iii) the combined teachings of Braverman and Drmanac fail to

disclose all elements of the claimed invention.

As discussed in KSR v. Teleflex, “when the prior art teaches away from combining certain
known elements, discovery of a successful means of combining them is more likely to be
nonobvious.” KSR Ini'l Co. v. Teleflex, Inc., 350 U.S. 398 (2007} citing United States v. Adams,
383 U.S. 39 51-52 (1966}, In addition, as described in MPEP § 2141.02, a prior art reference
must be considered “in its entirety, i.e., as a whole, including portions that would lead away from
the claimed invention.” W.IL. Gore & Assoc., Inc. v. Garlock, Inc., 721 F.2d 1540, 220 USPQ
303 (Fed. Cir. 1983), cert. denied, 469 U.S. 851 (1984).

When considered as a whole, Braverman is directed to associating nucleic acids with a

“UID element™ that is “resistant to introduced error in sequence data.” Braverman, paragraph

DB/ 31133281.2
Page 8 of 12

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00817



Application No. 14/792,094
Attorney Docket No.: 104371-5G16-US05
Response to Office Action dated: February 1, 2017

[0028] Toward its purpose of producing nucleic acids tagged with UID’s that are resistant to
introduced etror, Braverman teaches that methods of attaching the UID molecules after
amplification provide distinct advantages: “By coupling the UID elements to the adapted
template molecules post-amplification, errors introduced by the amplification method are
avoided.” Braverman, paragraph [0084]. The present claims are directed to methods i which an

MID are appended prior to or during an amplification reaction. According to Braverman, any

such tags would be prone to errors, and as such, Braverman teaches away from the claimed
invention. The skilled artisan would not find it obvious to combine these teachings in

Braverman with those in Drmanac to practice the claimed invention.

Furthermore, the skilled artisan would have no reasonable expectation of success in
practicing the claimed invention by combining the teachings of Braverman with those of
Drmanac. Drmanac describes a method that relics upon a dilution process that results in forming
aliquots containing mixtures of non-overlapping fragments. In fact, the title of Drmanac is
“Nucleic acid analysis by random mixtures of non-overiapping fragments.” The methods in
Drmanac rely on the dilution process to order sequence information. For example, Drmanac
states that “When the fragments in the final tier are sequenced, overlapping sequence regions of
fragments in different aliquots are used to register the different fragments so that non-
overlapping regions are ordered.” Drmanac, paragraph [(00]15]. As further explained in
Drmanac, an overriding feature of the process in Drmanac is that different aliquots at most
contain one molecule of a particular sequence of interest: “A common feature in all applications
of this invention {genome sequencing, SNP or other marker mapping or cDNA analysis) is
aliquoting nucleic acid sample such that sequences of predetermined type of relatedness
{overlapped fragment, fragments with high similarity, homologous chromosomes, messengers
transcribed from the same gene) occur mostly once e.g. as a single molecule per aliquot.”
Drmanac, paragraph [0017]. The skilled artisan would have no reason to use the teachings of
Drmanac in combination with those of Braverman to practice the claimed invention, because the
purpose of Drmanac is to divide out the nucleic acids from a source to sub-haploid levels,
whereas the presently claimed invention would result in nucleic acids from a first cell to be
tagged with an MID that is different from the MID of nucleic acids form a second cell. In other

words, the sequencing step of the presently claimed methods would necessarily involve
DB2/ 31133281.2
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sequencing overlapping segments {from the original isolated cell. As such, the skilled artisan
would have no expectation of success in practicing the claimed invention based on the combined
teachings of Drmanac and Braverman, because Drmanac is directed to a method that is not in

keeping with the presently claimed invention.

Applicants note that the Office has cited to Drmanac to provide the teaching that the
samples can be from two isolated cells. However, as discussed above, in supporting a rejection
for obviousness, a prior art reference must be considered “in its entirety, i.e., as a whole,
including portions that would lead away from the claimed mvention.” W.L. Gore & Assoc., Inc.
v. Garlock, Inc., 721 F.2d 1540, 220 USPQ 303 (Fed. Cir. 1983), cert. denied, 469 1.8, 851
(1984). MPEP § 2141 02 When faken as a whole, Drmanac does not support a rejection for

obviousness.

Applicants further submit that the combined teachings of Braverman and Drmanac fail to
disclose or suggest elements of the claims, including a method in which each of a first plurality
of segments from a first isolated cell is appended to a first multiplex identifier (MID)} and each of
a second plurality of segments from a second isolated cell are appended to a second MID, as is
recited in independent claim 40. In addition, the combined teachings of Braverman and
Drmanac fail to provide a method in which a plurality of fragments of contiguous genomic
sequences are tagged with a MID sequence such that fragments of a first contiguous nucleic acid
sequence share a common MID sequence that is different from an MID sequence of fragments of
a second contiguous nucleic acid sequence, as is recited in independent claim 53. Furthermore,
the combined teachings of Braverman and Drmanac fails to disclose methods in which segments

appended to or tagged with MIDs can be attributed to their single cell of origin.

For at least the foregoing reasons, Applicants respectfully request that all rejections under
§ 103 be withdrawn.
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Claim Rejections — Double Patenting

Claims 40-55 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-12 of U.S. Patent No. 8,679,756 in view of Drmanac {US
2007/06072208).

For the reasons recited above, Applicants respectfully submit the presently claimed
invention does not support a rejection on the ground of nonstatutory double patenting, as the
present claims are not obvious in light of U.S. Patent No. 8,679,756 in view of Drmanac.

Applicants respectfully request that this rejection be withdrawn.
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CONCLUSION

All the stated grounds of objection and rejection have been properly traversed,
accommodated, or rendered moot. Applicants therefore respectfully request that the Examiner

reconsider all presently outstanding objections and rejections and that they be withdrawn.

Applicants believe that a full and complete reply has been made to the outstanding Office
Action, and as such, the present application is in condition for allowance. If the Examiner
believes, for any reason, that personal communication will expedite prosecution of this

application, the Examiner is invited to telephone the undersigned at the number provided below.

Except for issue fees payable under 37 C.E.R. § 1.18, the Commissioner is hereby
authorized by this paper to charge any necessary fees during the entire pendency of this
application including fees due under 37 C.E.R. §§ 1.16 and 1.17, which may be required,
including any required extension of time fees, or credit any overpayment to Deposit Account 50-
0310 (Order No.: 104371-5016-US0S).

Prompt and favorable consideration of this Amendment and Response is respectfully

requested.

Respectfully submitted,
MORGAN, LEWIS & BOCKIUS LLP

Dated: Mgy ) 20173 By: é‘ C,LL(_/{L‘L —
Customer No.:(#3850 © Gérgi gﬁ Jder Reg. No. 61,368 h
Morgan, Lewis & Bockius LLP

One Market, Spear Street Tower

San Francisco, CA 94105

Telephone: (413) 442-1000

Facsimile: {415} 442-1001
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Final action
1. The present application is being examined under the pre-AlA first to invent
provisicns. This office action is in response to the papers filed on 5/1/2017. The
amendments to independent claims 40 and 53 changing the scope of previously
rejected said claims necessitated the new grounds of rejecticns as set forth in this cffice

action. Accordingly this office action has been made final.

Track1 Request
2. Track1 request filed by the applicant on December 22, 2018 has been granted by
the office on January 10, 2017. Therefore instant application has been examined on a
priority basis. To maintain its status applicant is required tc follow the requirements
listed in the Track! grani document.
3. The present application is being examined under the pre-AlA first to invent
provisions. The instant application is a continuation of 14/172,694, now U.S. Patent
9,102,980, which is a continuation of 14/021,790, now U.S. Patent 8,679,756, whichis a
continuation of 13/859,450, now U.S. Patent 8,563,274, which is a continuation of
13/822,872, now abandcned, which is a continuation of 13/387,343, now U.S. Patent
8,208,767, which is a naticnal stage entry of PCT/IB2010/002243, claiming priority from
provisicnal application 61288792, filed on 12/21/2009 and from provisicnal application

61235595, filed on 08/20/2009.
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Claim Status
4, In the ¢laim listing of 5/1/2017 claims 40-55 are pending in this application and
are under prosecution. Claims 40 and 53 are amended. Claims 1-39 are canceled.
Claims have been reviewed and entered. The claim amendments have been reviewed
and entered. No new matter has been intreduced by the ¢laim amendments as
applicant has identified the support in the instant specification (Remarks, pg. 5).
5. The interview summary filed by the applicant has been acknowledged by the

examiner {Remarks, pg. 5)

Withdrawn Objection, Rejections and Response to the Remarks
6. The previcus objection of claim 53 has been withdrawn in view of fixing the minor
informality in said claim (Remarks, pg. 8).
7. The previous new matter rejection of claims 40-55 under 35 USC pre-AlA first
paragraph has been withdrawn in view of claim amendments and clarifying on the
record that the instant specification at the time of filing has the support for the first and
the second isolated single cell (Remarks, pgs. 6 and 7).
8. The previous rejection of claims 53-55 under 35 USC pre-AlA second paragraph
has been withdrawn in view of claim amendments (Remarks, pgs. 7 and 8).
9. The previous rejection of claims 40-55 under 35 USC 103{a) as being
unpatentable over Braverman in view of Drmanac has been withdrawn in view of the

claim amendments, persuasive arguments made by the applicant that Braverman does
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not teach the step of appending MID sequences prior to or during an ampilification
reaction and solely to expedite the prosecution {(Remarks, pgs. 8-10).
10.  The previocus QODP rejections on the record have been withdrawn necessitated by
the claim amendments. The arguments regarding CDP rejection of instant claims 40-55
cver claims 1-12 of ‘756 patent in view of Drmanac have been fully considered
(Remarks, pg. 11). They are moot in view of withdrawn ODP rejections necessitated by
the claim amendments.

However, upon further consideration new grounds of rejections are set forth in

this office action necessitated by the claim amendments.

Claim Rejeclions - 35 USC § 103
11.  The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action,
12.  Claims 40-55 are rejected under pre-AlA 35 U.S.C. 103(a} as being unpatentable
over Gillevet (WO 2008/061193, cited in the previcus office action) in view Wangh et al
(US 2003/0022231 published Jan 30, 2003).

Gillevet and Wangh teach a method for analyzing nucleic acid from plurality of
samples and therefore are analogous arts. Gillevet teaches the steps of claims 40 and
53 including analyzing the nucleic acid from & plurality of nucleic acid template from
multiple samples and sequencing the segments of the nucleic acid template (i.e.,
contiguous region of the genome) from each sample and identifying the nucleic acid

segments from each sample by a tag sequence (i.e., a multiplex identifier) specific to
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each of sample. Gillevet does not specifically teach that the nucleic acid segments from
single isolated cell from each sample. However, the concept of using the nucleic acid
from single isclated cell frem each sample was known in the art at the time the claimed
invention was made as taught by Wangh, which is very useful for a variety of uses,
including research, forensic science and diagnostic applications least twe isclated single
cells.

Regarding claim 40, Gillevet teaches a multiplex method for the quantitative
determination of polynucleotides in two or more samples, comprising: hybridizing a first
primer tc polynuclectides in a first sample, said first primer ccmprising a first tag
sequence (i.e., a first multiplex identifier (MID)) and a first probe sequence specific for a
first target sequence, wherein said first target sequence is 3’ to a variable genetic
region; elongating primer templates formed thereby to form a first population of tagged
palynucleotides comprising: said first primer including said first tag sequence {i.e., first
MID sequence}; and sequences of said variable genetic region (encompasses the step
of appending first MID); hybridizing a second primer to polynucleotides in a second

sample, said second primer comprising & second lag sequence {i.e., a secoend MID) and

a second probe sequence specific for a second target sequence, wherein said second
target sequence is 3’ to the same variable genetic region as said first target sequence,
wherein further said second probe sequence may be the same as or different from said
first probe sequence; elongating primer templates formed thereby to form a second
population of tagged polynuclectides comprising: said secend primer including said

second tag sequence {encompasses the step of appending second MID); and
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sequences of said variable genetic regicn; mixing said first and second populations
together; determining sequences of polynucleotides comprising tag sequences and the
sequences of the variable genetic element in said mixture; from the tag sequences
comprised in the polynuclectide sequences thus determined identitying the sample in
which polynucleotide sequences occurred; from the sequences of the variable genetic
region comprised in the polynuclectide sequences thus determined identifying particular
variants of said variable genetic element; from this information determining the number
of time one or more given variants occur in each sample, and from the number for each
varignt in the polynucleotides thus determined, quantifying said polynuclectides in said
samples (Fig. 1 and its legend in pgs. 13 and 14 and Gillevet claim 1). Gillevet also
teaches that the tags are comprised in primers for PCR amplificaticn (pg. 18, lines 14
and 15), which meets the limitation of first and second MID sequences are appended
during an amplification reaction tc form the first and second appended segments.
Gillevet does not specifically teach the nucleic acid gencme is from single
isolated cells. However, nucleic acid genome isolated from single isolated cell was
known in the art at the time the claimed invention was made as taught by Wangh, who
teaches a method, wherein nucleic acid molecules are isclated from single cell from a
sample {Wangh claims 25 and 45} and further teaches that the nucleic acid content
from the single cell are useful for a variety of uses, including research, forensic science
and diagnostic applications (paragraphs C187-0202), thus providing motivation to
include tc use of isclated single cell fram the sample(s} of Wangh in the method of

Gillevet.
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One having ordinary skill in the art weuld alsc recognize that while combining the
step of Wangh in the methed of Gillevet seme routine optimization is necessary which is
within the skills of one having ordinary skill in the art and motivation te include the
missing step of use of isolated single cell comes from Wangh and not gleaned from the
instant invention. One having ordinary skill in the art would be motivated to analyze the
nucleic acid sequences from twe different single cells rather than from two different
samples because that would allow the monitor nucleic acid differences from individual
genome of the cell.

It would have been prima facie cbvious to cne of ordinary skill in the art at the
time the claimed invention was made to include the step of analyzing nucleic acid
mclecules from individual single cell of Wangh in the method of Gillevet with a
reasonable expectation of success with the expected benefit of analyzing the nucleic
acid sequences from individual isolated cells having a variety of uses, including
research, forensic science and diagnostic applications as taught by Wangh. An artisan
having ordinary skill in the art would have reasonable expectation of success because it
merely involves including the two single cell analysis which is routinely done in the art
as exemplified by Wangh.

The teachings of Gillevet in view of Wangh regarding dependent claims 41-55
are discussed below.

Regarding claim 41, Gillevet teaches an amplification of plurality of nucleic acid
attached tc the MID sequence before determining the nucleic acid sequence {pg. 18,

lines 14-18).
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Regarding claims 42 and 43, Gillevet teaches that the nucleic acids are DNA (pg.
18, line 25) and RNA (pg. 2, lines 24 and 25). Wangh teaches nucleic acid molecule is
MRNA {paragraph 0048).

Regarding claim 44, Gillevel teaches that the tagging step comprises ligation with
nucleic acid {pg.8, lines 10-12).

Regarding claims 45 and 47, as discussed above while rejecting claim 40,
Gillevet teaches that the tagging step comprises performing PCR of the plurality of
nucleic acids and the MID sequence is in the primer {pg. 18, lines 12-18).

Regarding claim 48, as discussed above while rejecting claim 40, Gillevet in view
of Wangh teaches providing a plurality of nucleic acids from each of a plurality of single
cell sources; the attaching step comprises attaching different MID sequences to the
nucleic acids from each of the plurality of single cell sources; and wherein nucleic acid
sequences are attributed to different individual cell scurces based upon the MID
sequences attached in the attaching step and a sequencing primer sequence (Gillevet
Fig. 1 and its legend in pgs. 13 and 14 and Gillevet claim 1 and Wangh claims 25 and
45).

Regarding claim 48, Gillevet teaches that the MID sequences (i.e., the tag
sequences) are 2, 3, 4, 5, 6, 8, 10, 12 bases long, which is within the range of 2 to 100
bases in length {pg. 13, lines 16-18),

Regarding claims 49 and 50, Gillevet teaches that the nucleic acid segments are
in the range of about 3CC tc 1700 bp (Fig. £}, which is in the claimed range of 100 to

5000 bp.
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Regarding claim 51, Gillevet teaches a plurality of samples in the range of 5 i
10,000 samples, wherein each sample comprises a specific sequence tag {pg. 8, lines
3-9}. One having crdinary skill in the art would recegnize that the steps of claim 51 are
cbvious over Gillevet in view of Wangh because as discussed above while rejecting
claim 40, Wangh provide metivation to include isolated single cell from each sample of
Gillevet.

Regarding claim 52, Gillevet teaches samples are fragmented gencmic DNAs
(pg. 18, line 25) and further teaches amplified fragment is about 1700 bp (Fig. 4). Also
the genomic fragment size in the range of 10-30 kb is routine, well established and
conventional in the art as further evidenced by Drmanac {cited in the previous office
action, paragraph 0023} and therefcre cbvicus over Gillevet in view of Wangh.

Regarding claims 53-55, it is noted that ¢laims 54 and 55 further specifies
plurality of single isclated cells comprise first and second single isolated cells, wherein
each cell type comprise specific MID sequence. As discussed above while rejecting
claim 40, the subject matter of analyzing the first contiguous nucleic acid sequence frecm
first single isolated cell and second contiguous nucleic acid sequence from second
single isolated cell using MID sequence for each single isolated cell is chvious over
Gillevet in view of Wangh for the reasons discussed above. Therefore the subject
matter of claims 53-55 are obvicus improvements over Gillevet in view of Wangh and

therefore not novel.
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Double Patenting

13.  The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a pelicy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the "right to exclude” granted by a patent
and to prevent possible harassment by mulliple assignees. A nonstatutory deuble
patenting rejection is appropriate where the claims at issue are not identical, but at least
one examined application claim is not patentably distinct from the reference claim(s}
because the examined application claim is either anticipated by, or would have been
cbvious cver, the reference claim(s). See, e.q., In re Berg, 140 F.3d 1428, 46 USPQ2d
1226 {Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 28 USPQ2d 2010 (Fed. Cir.
1893); In re Long/, 759 F.2d 887, 225 USPQ 645 (Fed, Cir, 1985)}; In re Van Omum,
686 F.2d 937, 214 USPQ 761 {(CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321{c) or 1.321{d)
may be used tc cvercome an actual or provisicnal rejection based on a nonstatutory
double patenting ground provided the reference application or patent gither is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. See MPEP §
717.02 for applicaticns subject to examination under the first inventor to file provisions
cf the AlA as explained in MPEP § 2159. See MPEP §§ 706.02(1) (1} - 706.02() (3) for
applications not subject 10 examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/ferms/. The filing date of the applicaticn in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/28, PTO/AIA/ZS, or
PTCO/AIA/28) should be used. A web-based eTerminal Disclaimer may be filled out
completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upen submission. For more
information about eTerminal Disclaimers, refer {o
http:/Awww.uspto.gov/patents/process/file/efs/guidance/e TD-info-l.jsp.

14.  (laims 40-55 are rejected on the ground of nonstatutery double patenting as
being unpatentable over claims 1-12 of U.S. Patent No. 8,679,758 in view of Gillevet
(WO 2008/061193, cited in the previous office action) and Wangh et al (US
2003/0022231 published Jan 30, 2003} for the following reasons.

Regarding instant independent claims 40 and 53, claims 1, 2 and 11 of ‘756

patent discloses a method comprising: a} obtaining a composition cemprising a mixture
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of: i. a first plurality of different segments of a first nucleic acid molecule of a contigucus

region in genomic DNA, wherein said contiguous region in genomic DNA is represented

by a plurality of nucleic acid molecules, and wherein each of said first plurality of

segments is appended to & first multiplex identifier (MID) sequence; and ii. a second

plurality of different segments of a second nucleic acid melecule of said gontiguous

region, wherein each of szid second plurality of segments is appended (o & second MID

seguence and said first MID sequence and said second MID sequence are different,

wherein, in said composition, all of the segments of each of the nucleic acid molecules
cf the contiguous regicn comprises a unigue MID sequence that uniquely identifies each

of the nucleic acid molecules; and b} sequencing said first plurality of segments and

said a second plurality of segments to provide a plurality of sequences; wherein each

sequence comprises: (i) the nuclectide sequence of at least & portion of a segment and

(i) an associated MID sequence, wherein said genamic DNA is genomic DNA from a

virus or a bacterium, wherein defining a linkage relationship between said sequences

using the MID sequence that is associated with each of the seguences, wherein

seqguences that comprise the first MID sequence are linked and sequences that

comprise the second MID sequence are linked (common steps between instant claims

40 and 53 are underlined by the examiner). One having ordinary skill in the art would
recognize that genomic DNA from a bacterium amounts of a genome from a single
isolated cell.

However, claims of ‘756 patent do not disclose nucleic acid segments are from

first and second isolated single cell. However, providing the genomic DNA from two
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different cell types was known in the art at the time the claimed invention was made as
taught by Gillevet, who teaches multiplex method for the quantitative determination of
palynucleotides in two or more samples, wherein plurality of nucleic acids from first and
second sample are appended with tag sequence during amplification, wherein the first
tag sequence is different from the second tag sequence and determining the sequences
of the polynucleotides including the tag sequences and identifying the variable genetic
element in each sample based on tag sequence that identifies the sample type {Gillevet,
claims 2 and 6), which are useful for detecting, monitoring, profiling, prognosticating,
and/or diagnosing a disorder, disease, or the like (pg. 18, lines 31 and 32).

Claims of ‘756 patent in view of Gillevet does not specifically teach that the
nucleic acids are from a genome from the single isclated cell, which is taught by
Wangh, who teaches method, wherein nucleic acid molecules are isolated from single
cell (Wangh claim 2} and further teaches that the nucleic acid content from the single
cell are useful for a variety of uses, including research, forensic science and diagnostic
applications {paragraphs 0187-0202).0One having ordinary skill in the art would also
recognize that while combining the steps of ‘756 patent with the step of Gillevet and
Wangh some routine optimizaticn is necessary which is within the skills of one having
crdinary skill in the art and motivation to include the missing step comes from Gillevet
and Wangh. Cne having ordinary skill in the art would be motivated to analyze the
nucleic acid sequences from two different single cells rather than from plurality of
different samples because that would allow the menitor nucleic acid differences from

individual genome.
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It would have been prima facie cbvious to cne of ordinary skill in the art at the
time the claimed invention was made to include the step of analyzing nucleic acid
mclecules from a plurality of samples using tag sequence specific te each sample type
of Gillevet and nucleic acid from individual single cell of Wangh in the method of ‘756
patent with a reasonable expectation of success with the expected benefit of analyzing
the nucleic acid sequences from individual isolated cells having a variety of uses,
including research, forensic science and diagnostic applications as taught by Gillevet
and Wangh. An artisan having ordinary skill in the art would have reascnable
expectation of success because it merely involves including the two single cell analysis
which is routinely done in the art and therefore the steps of instant claims 40 and 53 are
not patentably distinct from claims of ‘756 patent in view of Gillevet and Wangh.

With regard te instant dependent ¢laims 41-52, 54 and 55, claims of ‘756 patent
in view of Gillevet and Wangh disclose the steps and therefore are not patentably

distinet.

15, Claims 40-55 are rejected on the ground of nonstatutery double patenting as
being unpatentable over claims 1-11 of U.S. Patent No. 8,563,274 in view of Gillevet
(WO 2008/061193, cited in the previous office action) and Wangh et al (US
2003/0022231 published Jan 30, 2003) for the following reascns.,

Regarding instant claims 40 and 53, claims 1 and 10 of ‘274 patent is drawn to a
composition comprising a mixture of: a) a first plurality of different segments of a first

nucleic acid molecule of a contiguous region in genomic DNA, wherein said contiguous
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region in genomic DNA is represented by a plurality of nucleic acid molecules, and
wherein each of said first plurality of segments is appended to & first multiplex identifier
(MID} sequence; and b} a second plurality of different segments of a second nucleic
acid molecule of said contiguous region, wherein each of said second plurality of
segments is appended to a second MID sequence and said first MID sequence and said
second MID sequence are different, wherein, in said composition, all of the segments of
each of the nucleic acid molecules of the contiguous region comprise a unigue MID
sequence that uniquely identifies each of the nucleic acid molecules, wherein said
genomic DNA is genomic DNA from a virus or a bacterium.

One having ordinary skill in the art would recognize that genomic DNA from a
bacterium amounts of a genome frem a single isolated cell. One having ordinary skill in
the art would alsc recognize that providing a genome from a second isolated cell would
be a duplication of the steps of ‘274 patent because instant claims as recited merely
require analysis of the first and second appended segments and not linking the
sequence to the first and the second isolated single cell.

However, claims of ‘274 patent do not disclose nucleic acid segments are from
first and second isolated single cell. However, providing the genomic DNA from two
different cell types was known in the art at the time the claimed invention was made as
taught by Gillevet, who teaches multiplex method for the quantitative determination of
polynucleotides in two or more samples, wherein plurality of nucleic acids from first and
second sample are appended with tag sequence during amplification, wherein the first

tag sequence is different from the second tag sequence and determining the sequences
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of the polynuclectides including the tag sequences and identifying the variable genetic
element in each sample based on tag sequence that identifies the sample type (Gillevet,
claims 2 and 6}, which are useful for detecting, monitoring, prefiling, prognosticating,
and/or diagnosing a disorder, disease, or the like (pg. 18, lines 31 and 32).

Claims of ‘274 patent in view of Gillevet does not specifically teach that the
nucleic acids are from a genome from the single isolated cell, which is taught by
Wangh, who teaches methed, wherein nucleic acid molecules are isolated from single
cell {(Wangh claim 2} and further teaches the nucleic acid content from the single cell
are useful for a variety cf uses, including research, forensic science and diagnostic
applications (paragraphs 0187-0202).0ne having ordinary skill in the art would also
recognize that while combining the steps of ‘758 patent with the step of Gillevet and
Wangh some routine optimization is necessary which is within the skills of one having
ardinary skill in the art and motivation to include the missing step comes from Gillevet
and Wangh. One having ordinary skill in the art would be molivated to analyze the
nucleic acid sequences from twce different single cells rather than from plurality of
different samples because that would allow the monitor nucleic acid differences from
individual genome.

It would have been prima facie obvious to cne of ordinary skill in the art at the
time the claimed invention was made to include the step of analyzing nucleic acid
molecules from a plurality of samples using tag sequence specific to each sample type
of Gillevet and nucleic acid from individual single cell of Wangh in the method of ‘274

patent with a reasonable expectation of success with the expected benefit of analyzing
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the nucleic acid sequences from individual isclated cells having a variety of uses,
including research, forensic science and diagnostic applications as taught by Gillevet
and Wangh. An artisan having ordinary skill in the art would have reascnable
expectation of success because it merely involves including the two single cell analysis
which is routinely done in the art and therefore the steps of instant claims 40 and 53 are
not patentably distinct from claims of 274 patent in view of Gillevet and Wangh.

With regard to instant dependent claims 41-52, 54 and 55, claims of ‘274 patent
in view of Gillevet and Wangh disclose the steps and therefore are not patentably
distinct.

16.  Claims 40-55 are rejected on the ground of nenstatutery double patenting as
being unpatentable over claims 1-13 of U.S. Patent No. 8,410,149 in view of Gillevet
(WO 2008/061193, cited in the previous office action) and Wangh et al (US
2003/0022231 published Jan 30, 2003} for the following reasaons.

The subject matter of claims 1-13 of 149 patent is similar to claims 1-11 of ‘756
patent. Therefore it is maintained that steps of instant claims 40-55 are not significantly
different from claims 1-13 of 149 patent in view of Gillevet and Wangh.

17.  Claims 40-55 are rejected on the ground of nenstatutery double patenting as
being unpatentable over claims 1-19 of U.S. Patent No. 8,410,150 in view of in view of
Gillevet (WO 2008/061193, cited in the previous office acticn} and Wangh et al (US

2003/0022231 published Jan 30, 2003} for the following reasons.
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The subject matter of claims 1-18 of 150 patent is similar to claims 1-11 of 274
patent. Therefore it is maintained that steps of instant claims 40-55 are not significantly

different from claims 1-19 of 150 patent in view of Gillevet and Wangh.

Conclusion
18.  No claims are allowed.
18.  Applicant’'s amendment necessitated the new ground{s) of rejectiocn presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension ¢f time policy as set forth in 37
CFR 1.136(a).

A shortened statutory pericd for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the adviscry action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136{a) will be calculated from the mailing date of
the adviscry action. [n nc event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to NARAYAN BHAT whose telephone number is (§71)272-

5540. The examiner can normally be reached on 8.30 amtc 7 pm.
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Examiner interviews are available via telephone, in-person, and video
conferencing using & USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
{AIR) at hitp:/Awww.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Dave Nguyen can be reached on (571)-272-0731. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300C.

Information regarding the status of an application may be obtained from the
Patent Application Infermation Retrieval (PAIR) system. Status infermation for
published applications may be obtained from either Private PAIR or Public PAIR.
Status infermation for unpublished applicaticns is available throcugh Private PAIR only.
For more information about the PAIR system, see hitp//pair-direct.uspto.gov. Should
you have questions an access to the Private PAIR system, centact the Electronic
Business Center (EBC) at 866-217-3197 {toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or §71-272-1000.

/NARAYAN BHAT/
Primary Examiner, Art Unit 1634
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EAST Scarch Uistory

EAST Search History
EAST Search History (Prior Art)

Ref i{Hits Search Query §DBs iDefault Plurals iTime

LA N N T {Operator | Stamp

L1 i4 {brenner.in. or mikawa.in, of osborne.in.: US-PGPUB; {OR ON 2017/05/25.
or slatter.in. or "10X GENOMICS .as. or  JUSPAT, | 09:47 ?
"COMPASS GENETICS .as. of JUSOCR;, !

"population genetics”.as.) and isolat$s  {FPRS; EFD;;
nears {single or individoal or one) nearb PO, f

cell.cim. | DERWENT; |
JIBM_TDB _
2 420 {brenner.in. or mikawa.in. or osborne.in. {LUS-PGPUB; 1OR ON 2017/05/25:
or slatter.in. or "10X GENOMICS™ as. or  jUSPAT; 09:58 :
"OOMPASS GENETICS" .as. or HUSOCR;

"population genetics”.as.) and isolat$s  {{FPRS; EPO
same {single or individual or one) same {JPC;
cell.cim. {DERWENT, .

L3 40 2 and genomic same {dna or nucleic or {US-PGPUB; 0R ON 2017/05/25!
polynucleotide) same cell.clm. JUISPAT; ; 10:02 :

JUSOCR,

FF-‘RS; ERO, !

|DERWENT; |
iIBM TDB

L4 i 2 and genom$3 same {dna or nucleic or {LUS-PGPUB, H0OR ON 2017/05/25
pelynucleoiide).clm. USPAT 10:03 '

L5 {2389 |genomic same (dna or nucleic or US-PGPUB; §OR ON 2017/05/25
polynucleotide) same cell.clm. HUSPAT, : 10:04 :

HUSOCR,

FPRS; EFO;

IDERWENT;
{IBM TDB

L& 107 5 and ("multiplex identifier" or barcode {US-PGPUB; JOR ON 2017/05/25
or "unique tag" or "unigue igdentifier” HUSPAT; 10:06 :

"bar code” or tag or addressable} same {USOCR, !
{dna or nucleic or polynuclectide).cim.  FFRS, EPO,:
IR,

| DERVWENT, |
HIBM_TDB
L7 26 6 and (“multiplex identifier” or barcode {US-PGPUB; HOR ON 2017/06/25;
or "unigue tag" or "unique identifier” HLSPAT, 10:08 f

"bar code” or tag or addressable) same {JUSOCR;, !
(different or distingt or distiguish$4) HFPRS; ERO; !

same {origin or cell or sample or PG, 5
library}.clm. JDERWENT; |
S A T - oo, . N —
Ls H298 {“multiplex identifier” or barcode or HUS-PGPUB, OR ON 2017/05/ 25
EASTSearchl lsiory 14792004 AccessibleVersion him| 5/25/2017 11:03:03 AM|

10x Genomics, Inc. Exhibit 2004

Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00845



EAST Scarch Uistory

"unique tag” or "unique identifier” "bar {USPAT; 10:11
code” or tag or addressable) JUSOCR;
nearb{different or distinct or HFPRS, EFO,
distiguish$4) near (origin or cell or PO,
sample or library).clm. {DERWENT; |
HBM_TDB :
L9 {103 8 and ("multiplex identifier” or barcode {US-PGPUB: HOR ON 2017/05/25;
or "unigue tag” or "unigue identifier” JUSPAT, : 1312 :
"bar code” or tag or addressable) neard {USOCR,
{dna or nucleic or polynucleotide).clm.  {FPRS; ERO; !
PG, 5
{DERWENT; |
JIBM TDB 5
L10 §7298  |(dna or nucleic) nears (single or JUS-PGPUB, HOR ON 2017/05/25
ndividual or one} near5 cell.clm. HUSPAT, : 10:22 :
HUSOCR;
{FPRS; EFO
PO,
{DERWENT,
\\\\\\\\\\\\\\\\\\\\\\ IBMTDB bl
Li1 336 10 and ("multiplex identifier” or barcode {US-FGPUB; HOR ON 2017/ 05/25
or “unigue tag" or "unigue identifier”  {USPAT, : 10:23 5
"bar code” or addressable) near5 (dna  {USOCR; _
or nucleic or polynucleotide).clm., {FPRS; EPO;
PO
SDERWENT: |
HBM TDB :
Li2 #g11 (isolat$3 or extract$3 or purif$Sinears  |LUS-PGPUB; JOR ON 2017/05/25;
{dna or nucleic) near ("single cell” or  {USPAT, 10:58
"individual cell” or “one cell”) HUSOCR;, |
{FPRS; BPO;
HIPO; j
{ DERWENT, :
4BM TDB :
L13 {66 12 and{isolat$3 or extract$3 or HUS-PGPUB; JOR ON 2017/05/25:
purii$bineard (dna or nucleic) neard  {USPAT, : 10:58 i
("single cell” or "individual cell” or "one JUSOCR, |
cell’y.cim. IFPRS; EFO;
HIPO,
|DERWENT; |
HIBM _TDB _
S1 §29794 |orenner.in. or mikawa.in. or osborne.in. {US-PGPUB; [JOR ON 2017/01/23
or slatier.in. or 10X GENOMICS  as. or {USPAT, ! 10:50 :
"COMPASS GENETICS .as. oF HUSOCR;
"population genetics”. as. HFPRS; ERO;
HJPO;
| DERWENT, .
T =T . T —
52 {134 51 and (single or individual or one) HUS-PGPUB; 0R ON 2017/01/23
near3 cell clm, HUSPAT, 10:51
HUSOCR,
HFPRS, BRO;
PO, :
{DERWENT; |
{IBM_TDB :
53 #4536 S1 and {dna or nucleic or HUS-PGRUB; OR ON 2017/01/23
polynuclestide) same (per or amplitg7)  {USPAT, : 10:54 :
JUSOCR,
{FPRS; EPO;
HIPO,
{DERWENT, |
EASTSearchl lsiory 14792004 AccessibleVersion him| 5/25/2017 11:03:03 AM|

10x Genomics, Inc. Exhibit 2004
Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00846



EAST Scarch Uistory

s l ligm DB N s
54 H18 3 and (adapi$3 or linker) nears (mid or {US-FGPUB; OR ON S017/01/23
"multiplex identifier” or barcode or tag  [USPAT, 10:56 5
or zipcode or token or "bar code” or HUSOCR,
“bar-code” addressable of HFPRS, EPO;
identifier).clm. PO, :

|DERWENT; |
1BM TDB

S5 i4 &4 and sequencing same {mid or HUS-PGPUB, JOR ON 2017/01/23;
"multiplex identifier” or barcode or tag  {USPAT: ¢ 10:58 :
or zipcode or token or "bar code” or JUSOCR,

"bar-code” addressable or {FPRS; ERG; |
identifier)near3 sequence.clm. PO,
| DERWENT, -
HBM TDB :

56 §138392 l(single or individual or one) near3 cell  jUS-PGPUB; JOR ON 2017/01/23
same (dnia or nucleic or polynucleotide) JUSPAT; : 11:01

{USOCR;
{FPRS, EFPO; |
POy, '

| DERWENT; |
HIBM TDB :
S7 43482 $6 and {adapt$3 or linker) near5 {mid or {US-PGPUB; {JOR ON 2017/01/23.

"multiplex identifier” or barcode or tag  {{LISPAT; 11:02 :
or zipcode or token o "bar code” or HUSOCR;, |
"par-code” addressable or identifier) HFPRS; BRO;

PO, i
HDERWENT,; |
HIBM_TDB
S8 872 S7 and sequencing same {mid or HUS-FGPUB; [OR ON 2017/01/23:
"multiplex identifier” or barcode or tag  {USPAT; : i1:02 :
or zipcode or token or "bar code” or HUSOCR; :
"bar-code” addressable or {FPRS; ERC; |
identifier)near3 sequence HJPO, 5

DERWENT;
1IBM_TDB

5o 88 S8 and (single or individual or one} {US-PGPUB; 0OR ON 2017/01/23

near3 cell near5 first JUSPAT, 11:03
JUSOCR,
4FPRS; BRO;
PO, :
| DERWENT, |
HIIBM_TDB :
S10 {84 S8 and (single or individual or one) HUS-PGPUB; HOR ON 2017/01/23;
near3d cell near5 second HUSPAT; 11:03 5
HUSOCR;
HFPRS; BRO;
PG,
HDERWENT;
IBM TDB
511 66 S10 and first nearb (mid or "multiplex  {US-FGPUB; OR ON 2017/01/23
identitier” or barcode or tag or zipcode JUSPAT, : 11:05 :
or token or "har code" or "bar-code” HUSOCR; :
addressable or identifier) {FPRS; EPO; |
PO :
IDERWENT; :
{IBM_TDB :
S12 {47 S11 and second near5 (mid or “multiplex;US-PGPUB; JOR ON 2017/01/23
identifier" or barcode or tag or zipcode {USPAT; 11:05 :
or token or “bar code” or "bar-code”  {USOCR; !
addressable or identifier) JHFPRS; BRO;
EASTSearchl lsiory 14792004 AccessibleVersion him| 5/25/2017 11:03:03 AM|
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EAST Scarch Uistory

PO,
| DERWENT;
1IBM_TDB

S13

43263

“first cell” and "second cell”

LS FGPUB,
JUSPAT,;

4FPRS, EPO; |
PO, :
| DERWENT; :
4IBM TDB

{oR N

2017/01/23
§1:15 '

514

1761

513 and {dna or nucleic or
polynucleotide) same “first cell”

US-PGPUB;
HUSPAT,;
HUSOCR, |
JFPRS; EFO;.
RO,
{DERWENT; |
JIBM_TDB

lor ON

2017/01/23
i1:16 :

514 and {dna or nucleic or
polynucleotide) same “second cell”

JUS-FGPUB;
HUSPAT;
JUSOCR;
{FPRS; EPO:; !
PO,
IDERWENT; |
{IBM TDB

2017/01/23:
11:17 :

5i6

143

515 and {adapt$3 or linker} same {mid
or “multiplex identifier” or barcode or
tag or zipcede or token or "bar code” or
"bar-code” addressable or identifier)

HUS-FGPUB,
JUSPAT,

JUSOCR,
IFPRS; EPO; |
PO, :
[DERWENT; |
HBM TDB

H0R ON

2017/01/23!
11:18

S17

27

$18 and second nears (mid or “muliiplex:
identifier” or barcode or tag or zipcode
or token or "bar code” or "bar-code”
addressable or identifier) near5 first

LIS- PGPUB,

HUSPAT;
HUSOCR;
HFPRS, EPO;
PO,
DERWENT,;

oR N

2017/01/23;
11:19 :

5186 and sequencing same {mid or
"multiplex identifier” or barcode or tag
or zipcade or token or "bar code” or
"bar-code” addressable or
identifierynear3 sequence

[US-PGPUB; |
IUSPAT;

USOCR,
{FPRS; ERO;
HIRO,
| DERWENT;
1IBM TDB

2017/01/23
11:20 :

519

870

{single or individual or one} near3 cell
nearb isclai$4 near5 first

{HLUS-PGRUB,
HUSPAT;

JUSOCR;,
HFPRS, EPO;
PO, :
| DERWENT, |
{IBM_TDB

i0R ON

2017/01/ 23
11:29

520

315

518 and (single or individual or one}
near3 call nears isolat$4 neard second

fUS- PGRUB;
HLUSPAT;

HUSOCR,
{FPRS; BRO;
PO,
HDERWENT,
HEM TDB

40R ON

2017/01/23
11:30 f

s21

120

S20 and {dna or nucleic or
polynucleotide) nears cell

EASTSearchl lsiory 14792004 AccessibleVersion him| 5/25/2017 11:03:03 AM|

HUS-PGPUSB,
HUSPAT;

[oR N

20N7/01/23:
11:31 :

10x Genomics, Inc. Exhibit 2004
Parse Biosciences, Inc. v. 10x Genomics, Inc.
IPR2023-00958

Page 00848



EAST Scarch Uistory

HUSOCR,
{FPRS; ERG;
PO,
HDERWENT; |
HIBM_TDB
S22 yeh S21 and {adaptor or adapter or linker)  {UIS-PGPLIE, JOR ON 2017/01/23;
same (mid or "multiplex identifier” or  JUSPAT; | 19:31 '
barcode or tag or zipeade or token or  HUSOCR;
"bar code” or "bar-code” addressable or {FPRS; ERO;:
identifier) PO,
IDERWENT;
HIBM_TDB 5
523 #12 $21 and sequencing same {mid or HUS-PGPUB; HOR ON 2017/01/23
"multiplex identifier” or barcode or tag  {{USPAT, ' i1:34 '
or zipcode or token ¢r "bar code” or JUSOCR,
"bar-code” addressable or 4FPRS; EPO;
identifier)near3 sequence HJIRO; '
DERWENT,; :
HIBM TDB :
S24 4540 sequencing same {mid or “multiplex HUS-PGPUB; JOR ON 2017/01/23
identifier” or barcode or tag or zipcode [USPAT, 11.36 '
or token or "bar code” or "bar-code”  {USOCR; !
addressable or identifier)near3 sequenceFPRS; EFO;!
same cell near (type or individual$3 or {JPO;
single) DERWENT,; |
HIBM_TDB
525 1381 S24 and {mid or "multiplex ideniifier” or {US-PGRUB; {OR ON 2017/01/23
barcode or tag or zipeode or token or  JUSPAT, : 11:37 :
"bar code” or "bar-code” addressable or {USOCH, :
identifier)near3 sequence same HFPRS; EPO; !
(identii®4 or deteci$3 or diermin$3) HJPO,
same cell near5 (type or individual$3 or DERWENT, !
single) 1BM TDB :
826 67 825 and {mid or "multiplex identifier” or {US-PGPUB; {OR ON 2017/01/23
barcode or 1ag or zipcode or token or  {USPAT, 11:38
"bar code” or "bar-code” addressable or {USOCR;, !
identifier)near3 sequence nearb HFPRS; ERO;
{identif$4 or detect$3 or dierming3) 1P, :
same cell adj (type or individual$3 or  |DERWENT; !
single) HBM TDB :
S27 42799 "first cell” same {nucleic or dna or HUS-PGPUB, JOR ON 2017/01/23,
polynuclestide) JUSPAT, 11:47 :
HUSOCR, |
HFPRS; EPO,
HJPO,
IDERWENT,; |
HEeM TDB :
528 1549 |S27 and "second cell” same {nucleic or  {{LUS-PGPUB, {JOR ON 2017/01/23
dna or polynucleotide) HUSPAT, 11:48 '
{FPRS; EPO;
HJRO,
IDERWENT; .
YBM_TDB | _
529 {1 28 and {mid or "mulfiplex ideniifier” or {US-PGRUB; HOR ON 2017/01/23
barcode or tag or zipcode or token or  {USPAT, 11:49
"bar code” or "bar-code” addressable or {USOCR, !
identifiernear3 sequence nears {FPRS; EPO,
{identif$4 or detect$3 or determingd)  §JPO, :
nearb "first cell" J{DERWENT;
{IBM TDB
EASTSearchl lsiory 14792004 AccessibleVersion him| 5/25/2017 11:03:03 AM|
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EAST Scarch Uistory

30 §8 827 and {mid or "muliiplex ideniifier” or {US-PGPUB; OR ON 2017/01/23
barcode or tag or zipcode or token or  {JUISPAT, f 11:51 :
"bar code” or "bar-code” addressable or JUSOCR,
identifier)near3 seguence same FPRS; EPO;:
(identit®4 or deteci$3 or determing3)  {JPO, :
nearb “first cell” SDERWENT,; .
{IBM TDB 5
536 #2321 {{mid or "multiplex identifier" or barcode {US-PGPUB; JOR ON 2017/01/23
or tag or zipcode or 1oken oF "bar code”™ USPAT; 11:59 :
or “bar-code” addressable or HUSOCR;,
identifier)nearb sequence nearb 4FPRS; EFOy

(identif$4 or deteci$3 or determing3 or  |JPO; :
distinguish$3) nearb (call or sample) JDERWENT,;

IBM_TDB
337 §46 S36 and {append$3 or ligai$d) nears  |US-PGRPUB; {OR ON 2017/01/23;
{adpator or adapter or linker) nearb HLISPAT, 12:02 :

{mid or "multiplex identifier” or barcode USOCR;

or tag or zipcade or token or “bar code” {FPRS; EFO;!
or “bar-code” addressable or identifier)  {JPO;
same {dna or nucleic or polynucleotide) {DERWENT; !

neard {cell or sample) {IBM_TDB ;

538 H21 {brenner.in. or mikawa.in. or osborne.in. jUS-FGPUB; HOR ON 2017/01/23
or slatier.in. or "10X GENOMICS .as. or  JUSPAT; ! 17:32 '
"OOMPASS GENETICS" as. or JUSOCR,

"population genetics”.as.} and (nucleic  |FPRS; EFO;
or dna or polynuclectide)same {adaptor {JPO; '
or adapter or linker} same (mid or DERWENT,; :
"multiplex identitier” or barcode or tag  [IBM_TDB |
or zipcode or token or "bar code” or ‘
"bar-code” addressable or
identifier).clm.

339 48 538 and sequencing.cim. {US-PGPUB; OR ON 2017/01/23

USPAT, ! 17:32
JUSOCR,
HFPRS; EFO
PO,
I DERWENT
{1BM_TDB
540 #1 $39 and {single or individual or one) HUS-PGPUB, HOR ON 2017/01/23
near3 cell.dm. HUSPAT, 17:34 ;
JUSOCR,
HFPRS; ERO;
PO,
SDERWENT;
IBM TDB _
S41 {134 {brenner.in. or mikawa.in. or osborne.in.§ US-FGPUB; 50OR ON 2017/01/23
or slatter.in. or "10X GENOMICS".as. or  JUSPAT, : 17:35
"COMPASS GENETICS" .as. oF HUSOCH;
"population genetics”.as.) and {single or {FFRS; EFD, !
individual or one} near3 cell.clm. PO, :
\IDERWENT,;
{IBM_TDB 5
S42 43 $41 and {mid or "multiplex identifier” or {US-PGPUB; JOR ON 2017/01/23
barcode or fag or zipcode or foken or  {USPAT; 17:36 :
"bar code” or "bar-code” addressable or {USOCR; |
identifierjsame sequence same HFPRS; ERC;
{identii$4 or detect$3 or determind3 or  JJPO,
distinguish$3) same cell.cim. {DERWENT;
{IEBM TDB :
$43 {29 "9410150" JUS-PGPUB; {OR ON 2017/01/23;
HUSPAT, 18:04 ;
EASTSearchl lsiory 14792004 AccessibleVersion him| 5/25/2017 11:03:03 AM|
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EAST Scarch Uistory

HUSOCR,
{FPRS; ERG;
PO,
HDERWENT; |
1IBM_TDB

"3410149" pn.

JUS-FGPUB,;
JUSPAT,
HUSOCR;
HFPRS; ERO;
PO,
IDERWENT; *
HIBM_TDB

2017/01/23:

18:05

545

"8h83274" pn.

HUS-PGPUB;
JUSPAT;

HUSOCR,
4FPRS; EPO;
HJIRO; '
{DERWENT; |
41BM TDB

[or

2017/01/23;

18:08

548

"8679756" .pn.

IS FGPUB,
HUSPAT;

HUSOCR; g
J{FPRS; ERO; |
RO,
HDERWENT; :

oR

2017/01/23;

18:08

"multiplex identitier”

JUS-PGPUB;
ILSPAT, |
JUSOCR,
{FPRS; EPO;
PO,
{DERWENT;
{IBM_TDB

2017/01/24;

14:33

548 118

47 and ("single cell" or “Individual
celly near (dna or nucleic)

LIS FGPUB;
HUSPAT;

HUSOCR,
IFPRS; EFO;
PO, :
\DERWENT,;
1IBM_TDB

H0R

2017/01/ 24

14:34

&9 3412

"multiplex identifier” nears (adapior or
linker or adapter)

HUS-PGPUB,
{USPAT;

HUSOCR,
HFPRS, EPO;
PO,
SDERWENT, ¢
HIBM TDB

lor

14:35

S50 b8

"multiplex identifier” same (adaptor or
linker or adapter)

HUS-FGPUB,
[USPAT;

HFPRS: EPO;
HJRO,
| DERWENT;

[oR

SON7/01/ 24

14:40

2017/01/24,

{"multiplex identifier” or barcode or :
"unigue tag” or "unique identifier')same |
{adaptor or linker or adapter) !

HUS-PGRUB; |

LISPAT,

JUSOCR,
HFPRS, ERO, !

|DERWENT; |
1IBM TDB

2017/01/24

i4:49

or
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852 233 561 and {"single cell” or "Individual HUS-PGPUB; HOR ON 2017/01/24
cell’y nzarb {dna or nucleic) HLISPAT, : 14:50 :
HUSOCR,
4FPRS; EPO;
HJPO, f
HDERWENT; :
{IBM_TDB ;
553 4226 SB2 and {"multiplex identifier” or HUS-PGPUB; OR ON 2017/01/24
barcode or "unigue tag” or "unigue HUSPAT; : 14:50 :
identifier)same {dna or noclaic) HUSOCR;
{FPRS; EFC;
PO,
IDERWENT,
I1BM_TDB
S54 §166 553 and {"multiplex ideniifier” or US-PGRUB, 30R ON 2017/(1/24;
barcode or “unigue tag” or "unique JUSPAT; ' 14:52 :
identifier"ynearb sequence HUSOCH;
sama{identii$4 or detect$3 or HFPRS; EPO;
determing3 or distinguish$3) PO,
IDERWENT;
HBM TDB :
&85 {11 S54 and {"muliiplex identifier” or HUS-PGRUB, 1OR ON 2017/01/24
barcode or "unigque tag” or "unigue JUSPAT; ' 1453 '
identifier")nears contiguous HUSOCR,
4FPRS; EPO;
HJIRO; '
DERWENT,; :
JIBM_TDB ;
56 58 551 and {"multiplex ideniifier” or HUS-PGPUB; OR ON 2097,/ 24
barcode or "unigue tag” or "unique JUSPAT, 14:53 5
ideniifierynearb contiguous HUSOCR;
J{FPRS; ERO; |
PO,
DERWENT,; |
{IBM_TDB
857 H3 851 and {"moltiplex identifier” or JUS-PGRUB, HOR ON 2017/01/24
barcode or "unique tag” or "unique (USPAT, : 1457 :
identifier™}same contiguous neard JUSOCR,
genomic nears sequence HFPRS; EPO; !
HJPO;
IDERWENT,
HBM_TDB _
S58 {13 ( multiplex |deni|f|er or barcode or EUSPGPUB; HOR ON 2017/01/24
"unique tag” or "unique identifierjsame JUSPAT; 14:58
contiguous nearb genomic neard JUSOCR,
sequence HFPRS; ERO;
WPO, :
| DERWENT; |
HBM TDB ;
559 342 ( multiplex |denimer or barcode or US-PGPUB; JOR ON 2017/01/24;
"unique tag” or "unique identifier”)nears [USPAT, 14:59 :
contiguous nears genomic HUSOCR, |
HFPRS; EPO,
HJPO,
| DERWENT, :
BB |
860 179 ( multiplex identifier” or barcode or JUS-PGPUB, OR ON 2017/01/24
"unique tag” or "unique identifier")nears USPAT; : 15:00 :
genomic near’ (dna or nucleic) JUSOCR;,
{FPRS, EPO; |
PO, 5
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| DERWENT; |
{IBM_TDB
S61 491 SB0 and {"multiplex ideniifier” or HUS-PGRUB; HOR ON 2017/01/24
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14792004 BRENNER ET AL.
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NARAYAN BHAT 1634
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Symbaol Date Examiner
C12Q 1/68, C12Q 1/6874, CO7H 21/02 and C40B 30/04 1/6/16 Bhat N.
Searched uisng key words in different CPC classes. See the search 1/6/16 Bhat N.
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Symbol Date Examiner

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner

SEARCH NOTES

Search Notes Date Examiner

Reviewed the copending applications for the inventors in PLAM and 1/6/16 Bhat N.
copending claims for potential ODP issues.
Reviewed the prosecution histories of copending applications resulting in 1/6/16 Bhat N.
the issuance of patenis.
Reviewed the cited arts in the 108 of 10/9/15. 1/6/16 Bhat N.
searched for the topics in EAST, Pubmed and Google scholar. Search 1/6/16 Bhat N.
histories are enclosed.
Updated the search for the topics in EAST. Search history is enclosad. 7/17/16 Bhat N.
C120Q 1/68, C120Q 1/6874, CO7H 21/02 and C408B 30/04 1/6/16 Bhat N.
Updated the search for the topics in EAST, Pubmed and Google scholar.
Search histories are enclosed.
Updated the search for the topics in EAST. Search history is enclosed. 5/25/17 Bhat N.
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Doc code: RCEX PTO/SBI30EFS (07-14)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2016. OMB 0851-0031
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 infermation unless it centains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | § ;795 5g4 Filing | bg15.07-06 Docket Number | |, 1371 5016-usos S RTN
Number Date {if applicable) Unit

First Named Sydney Brenner Examiner rlarayan Kameshwar Bhat

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

Request for Continued Examination {(RCE) practice under 37 CFR 1.114 does not apply to any ulility or plant application filed prior to June 8,
1995, to any intemational application that does not comply with the requirements of 35 U.8.C. 371, or to any design application. The
Instruction Sheet for this form is located at WWW.USPTO.GOV.

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment({s).

[] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office acticn may be considered as a
submission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] other

<] Enclosed

[{ Amendment/Reply
& Information Disclosure Statement {(IDS)

|:] Affidavit{s) Declaration{s)

[[] Other

MISCELLANEOQUS

O] Suspensicn of action on the above-identified application is requested under 37 CFR 1.103{c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
[X] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No |50031 0

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

»  Patent Practitioner Signature
Applicant Signature
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Doc code: RCEX PTO/SBI30EFS (07-14)
Doc description: Request for Continued Examination (RCE)

Approved for use through 07/21/2016. OMB DE51-0031
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 infermation unless it centains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

Gargi Talukder/

Date (YYYY-MM-DD} E01?-08-3[] I

Name

[Gargi Talukder

Registration Number 1368

This collection of information is required by 37 CFR 1.114. 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 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form te 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.8. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If vou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) 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 te 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. The infarmation 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.5.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.

2. 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.

3. 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.

4. 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.S5.C. 552a(m).

5. A record related to an Internaticnal 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 Woerld Intellectual Property Qrganization,
pursuant to the Patent Cooperation Treaty.

6. 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 U.5.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or histher 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. 2804 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.,

8. 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 inspecticns or an issued patent.

9. 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 viclation or potential viclation of law or regulation.
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PATENT
Attorney Docket No. 104371-5016-US05

ftIN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.. 9697
Sidney Brenner et al. Examiner: Narayan Kameshwar Bhat
Application No.: 14/792,094 Art Unit: 1634

Filed: July 6, 2015

For: COMPOSITIONS AND METHODS | RESPONSE TO FINAL OFFICE ACTION
FOR INTRAMOLECULAR NUCLEIC
ACID ARRANGEMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:
In response to the Final Office Action mailed May 31, 2017, please enter the following

amendments and remarks:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this

paper.

Remarks/Arguments begin on page 4 of this paper.
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Application No. 14/792.094
Atlorney Docket No o 10437 [-3016-US03
Respense fo Final Office Action dafed: Mav 31. 2017

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings of claims in the application:
Listing of Claims:
1-55 (Cancelled)

56. (New) A method of analyzing nucleic acids, the method comprising:

(a) providing a plurality of nucleic acid samples, each made from single isolated

cells;

(b) tagging a plurality of segments of the nucleic acid molecules in the samples of (a)

with first and second multiplex identifier (MID) sequences, wherein:

(1) the first MID sequences associated with a segment of a nuclelc acid
moelecule of (a) uniquely identifies the single isolated cell from which

the nucleic acid molecule is provided; and
(11} the second MID sequences are zall different from each other;

(c} sequencing the tagged segments of (b) to obtain the nucleotide sequences of the

plurality of nucleic acids and the attached first and second MID sequences.
57 {(New) The method of claim 56, wherein the nucleic acids are mRNA.

58 {New) The method of claim 56, wherein the method further comprises amplifying the

segments and the appended MID sequences before the sequencing step {¢).

59. (New) The method of claim 56, wherein the M1D sequences are appended to the

segments through ligation.

60. (New) The method of claim 36, wherein the MID sequences are appended to the
segments by performing PCR or linear amplification of the plurality of nucleic acids
using an adapter sequence comprising the MID sequence and an amplification
primer.

DB2/ 31537516.3
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Application No. 14/792.094
Atlorney Docket No o 10437 [-3016-US03
Respense fo Final Office Action dafed: Mav 31. 2017

61. (New) The method of claim 56, wherein the MID sequences further comprise 2

sequencing primer sequence.

62. (New} The method of ¢laim 56, wherein the MID sequences are from 2 to 100 bases

in length.

63. (New) The method of claim 56, wherein the segments of (a) and (b} are in the range
of 100 to 5,000 bp in length.

64. (New)} The method of claim 40, wherein the segments are 400 bp or less in length.

DB2/ 31537516.3
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Application No. 14/792.094
Atlorney Docket No o 10437 [-3016-US03
Respense fo Final Office Action dafed: Mav 31. 2017

Remarks/Arsuments

Applicants have not dedicated or abandoned any unclaimed subject matter and have not
acquiesced to any rejections made by the Patent Office. Applicants reserve the right to pursue
prosecution of any presently excluded claim embodiments in future continuation and/or

divisional applications,

Status of the Clain

Claims 56-64 are newly added and are fully supported by the specification and claims as

originally filed.
Applicants respectfully request entry of the claims as amended into the record.

Response to Office Action

Claim Rejections — 35 USC § 103

Claims 40-55 are rejected under 35 U.S.C § 103 as being allegedly anticipated by
Gillevet, WO 2008/061193 (“Gillevet™) in view of Wangh et al , US 2003/0022231 (“*Wangh™).

Applicants respectfully traverse these rejections.

Applicants submit that the combined teachings of Gillevet and Wangh fail to teach all
elements of the claimed invention. In particular, the combined teachings of these references fail
to teach methods of analyzing nucleic acids from single isolated cells, where segments of the
nucleic acids are appended to two MID sequences and where the first MID sequence identifies
the source of the nucleic acid segments and the second MID sequence is unique from the other
second MID sequences and can be used for further deep analysis of the sample sequences,
including quantification. Neither Gillevet or Wangh alone or in