g o UNITED STATES PATENT AND TRADEMARK OFFICE

:‘&‘L\ UNITED STATES DEPARTMENT OF COMMERCE

R United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/337,820 07/26/2022 11395838 MDAC.P1149US/1001074761 2735
32425 7590 07/02/2022

NORTON ROSE FULBRIGHT US LLP
98 SAN JACINTO BOULEVARD
SUITE 1100

AUSTIN, TX 78701-4255

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 175 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Jennifer WARGO, Houston, TX;
Vancheswaran GOPALAKRISHNAN, Houston, TX;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM, Austin, TX

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000001



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s}, by mail or fax, or via EFS-Web.

By mail, send to:  Mail Stop ISSUE FEE By fax, send to:  (5§71)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used tor wansmitting the ISSUEFEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders aad notification of maintenance fees will be mailed to the current correspendence address as indicated unless corrected
below or directed otherwise in Block 1. by {a) specitying a new correspondence address; and/or {b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used tor any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate ot mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of addrass)

32425 7590 03/18/2022 Certificate of Mailing or Transmission

NORTON ROSFE FULBRIGHT US LLP I hereby certify that this Fee(s) Transmittal 1s being deposited with the United
i g N - ) States Postal Service with sufficient postage for first class mail in an envelope
98 SAN JACINTO BOULEVARD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUTTE 1100 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
AUSTIN, TX 78701-4235 Laurie Steliman yped or printed name)
/Laurie Stellman/ (Signature)
June 17,2022 (Date)}
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/337.820 03/28/2019 Jennifer WARGO MDAC.P1 1490U58/1001074761 2735

TITLE OF INVENTION: METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE MICROBIOME

| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 06/20/2022
I EXAMINER | ART UNIT | (CLASS-SUBCLASS |
ARIANI, KADE 1651 424-093300
1. Change of correspondence address or mndication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys Norten Rose Fulbright US LLP
1 1

or agents OR, alternativety,
{2) The name of a single firm {having as a member a

i Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

registered attorney or agent) and the names of upto 2
Ty e " B NS 2 registered patent attorneys or agents. If no name is
‘] “Fee Address" indication (or “Fee Address” Indication form PTO/ listed, no name will be printed.
3

AIA/47 or PTO/SB/47, Rev 03-02 or more recent) attached. Use of a
Customer Number is required.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT {print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation. as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute tor filing an assignment.

{A) NAME OF ASSIGNEE (B} RESIDENCE: (CITY and STATE OR COUNTRY)
Austin, TX

Board of Regents, The University of Texas System

Please check the appropriate assignee category or categories {will not be printed on the patent} : i Individual ' Corporation or other private group entity i Government

4a. Fees submitted: Rssue Fee Bpabtication Fee (if required} Jdadvance Order - # of Copies

4b. Method of Payment: {Please first reapply any previousty paid fee shown above)

X] Electronic Payment via EFS-Web {J Enclosed check [} Non-electronic pavment by credit card {Attach form PTQ-2038)

& The Director is hereby authorized to charge the required fee(s). any deficiency, or credit any overpayment to Deposit Account No. 501212/1991074761

5. Change in Entity Statas (from status indicated above)

NOTE: Absent a valid certification of Micre Entity Status (see forms PTO/SB/15A and 15B), issue
fee pavment in the micro entity amount will not be acceptied at the risk of application abandonment.
NOTE: If the application was previcusty under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity staws, as applicable.

i Applicant certifying micro entity staws. See 37 CFR 1.29
| Applicant asserting small entity status. See 37 CFR 1.27

i} Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

/Laurie Stellman/ Date June 17,2022

Laurie Stellman 66,817
Typed or printed name : - Registration No.

Authorized Signature

Page 2 of 3
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Electronic Patent Application Fee Transmittal

Application Number:

16337820

Filing Date:

28-Mar-2019

Title of Invention:

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY
MODULATING THE MICROBIOME

First Named Inventor/Applicant Name:

Jennifer WARGO

Filer:

Laurie B.F. Stellman/Deborah Roszkowski

Attorney Docket Number:

MDAC.P1149US/1001074761

Filed as Small Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 600 600
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.. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 600
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Electronic Acknowledgement Receipt

EFS ID: 45985816
Application Number: 16337820
International Application Number:
Confirmation Number: 2735

Title of Invention:

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY
MODULATING THE MICROBIOME

First Named Inventor/Applicant Name:

Jennifer WARGO

Customer Number:

32425

Filer:

Laurie B.F. Stellman/Deborah Roszkowski

Filer Authorized By:

Laurie B.F. Stellman

Attorney Docket Number: MDAC.P1149US/1001074761
Receipt Date: 17-JUN-2022
Filing Date: 28-MAR-2019
Time Stamp: 13:24:18

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $600

RAM confirmation Number E20226GD24343433

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
1166823
1 Issue Fee Payment (PTO-85B) MDACP1149US_ISSUE1.pdf no 1
ef782020658d546e177d7550c6a296285b)|
00442
Warnings:
Information:
38546
2 Fee Worksheet (SB06) fee-info.pdf no 2
6a27a0d 123cfabc18bbdBa36689f9823b9b)
1673c
Warnings:
Information:
Total Files Size (in bytes){ 1205369

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/337,820 03/28/2019 1651 2070 MDAC.P1149US/1001074761 28 3
CONFIRMATION NO. 2735
32425 CORRECTED FILING RECEIPT
NORTON ROSE FULBRIGHT US LLP
98 SAN JACINTO BOULEVARD ACKR B ARG EER ST RSN ORI
SUITE 1100

AUSTIN, TX 78701-4255
Date Mailed: 03/25/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Jennifer WARGO, Houston, TX;
Vancheswaran GOPALAKRISHNAN, Houston, TX;
Applicant(s)
BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM, Austin, TX

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/US17/53717 09/27/2017
which claims benefit of 62/400,372 09/27/2016
and claims benefit of 62/508,885 05/19/2017
and claims benefit of 62/557,566 09/12/2017

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1of 4
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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: 01/23/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/337,820

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING
THE MICROBIOME

Preliminary Class
424
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

page 3 of 4

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000009



technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 4 of 4
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
32425 7590 03/18/2022
NORTON ROSE FULBRIGHT US LLP ARIANI, KADE
98 SAN JACINTO BOULEVARD
SUITE 1100 | ART UNIT PAPER NUMBER |
AUSTIN, TX 78701-4255 1651
DATE MAILED: 03/18/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/337,820 03/28/2019 Jennifer WARGO MDAC.P1149US/1001074761 2735

TITLE OF INVENTION: METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE MICROBIOME

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $600 $0.00 $0.00 $600 06/20/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

IIT. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

32425 7590 03/18/2022 Certificate of Mailing or Transmission
NORTON ROSE FULBRIGHT US LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
98 SAN JACINTO BOULEVARD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 1100 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
AUSTIN, TX 78701-4255 (Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/337,820 03/28/2019 Jennifer WARGO MDAC.P1149US/1001074761 2735
TITLE OF INVENTION: METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE MICROBIOME
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 06/20/2022

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
ARIANI, KADE 1651 424-093300
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of 4 single firm (having as a member 2

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/337,820 03/28/2019 Jennifer WARGO MDAC.P1149US/1001074761 2735
32425 7590 03/18/2022 | EXAMINER |
NORTON ROSE FULBRIGHT US LLP ARIANI, KADE
98 SAN JACINTO BOULEVARD
SUITE 1100 | ART UNIT PAPER NUMBER |
AUSTIN, TX 78701-4255 1651

DATE MAILED: 03/18/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

1.

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

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

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting

a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

. A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 16/337,820 WARGO et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
KADE ARIANI 1651 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4) This communication is responsive to See Continuation Sheet.

[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 44,46,49,66,162-164 and 167-178 . As a result of the allowed claim(s), 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 http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) DAl b) [J Some* ¢) [ None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.(J Notice of References Cited (PTO-892) 5. (¥} Examiner's Amendment/Comment

2.} Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 10/01/2021.

3.(0) Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4.V Interview Summary (PTO-413),
Paper No./Mail Date. .

/KADE ARIANI/
Primary Examiner, Art Unit 1651

U.S. Patent and Trademark Office -
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220302
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Continuation Sheet (PTOL-37) Application No. 16/337,820

Continuation of 1. This communication is responsive to: Request for continued examination (filed on 02/28/
2022), and telephonic interview with applicant's representative Laurie Stellman on 03/03/2022.

Exhibit 1002
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Application/Control Number: 16/337,820 Page 2
Art Unit: 1651

Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the first inventor to file

provisions of the AlA.

Request for Continued Examination

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued
examination 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 Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed

on 02/28/2022 has been entered.

Examiner’s Amendment

An examiner’'s amendment to the record appears below. Should the changes and/or additions be
unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

Examiper-initiated Interview Summary:

Authorization for this examiner's amendment was given in an interview with applicant’s

reresentative Laurie Stellman on March 03, 2022.

Amendments to the Claims:

The application has been amended as follows:

In claim 44, line 1, delete “treating cancer or”, and line 1, replace “tumor growth” with —growth of
a skin cancer tumor--.

In claim 46, line 1, replace “cancer is a skin cancer” with —skin cancer is--.

Cancel claim 165.

In claims 167 and 171-173, line 1, replace “165” with —44--.

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
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Application/Control Number: 16/337,820 Page 3
Art Unit: 1651

Rejoinder:

Claims 44, 46, 49, 66, 162-164 and 167-177 are allowable. Claim 178, previously withdrawn from
consideration as a result of election by original presentation (see Office cation mailed on 09/27/2021),
requires all the limitations of an allowable claim, therefore claim 178 is hereby rejoined and fully

examined for patentability under 37 CFR 1.104.

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to KADE ARIANI whose telephone number is (571)272-6083. The examiner can normally be
reached IFP, Monday - Friday, 8:00 AM -4:00 PM EST.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Renee
Claytor can be reached on (571)272-8394. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
questions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or
571-272-1000.

/KADE ARIANI/
Primary Examiner, Art Unit 1651

Exhibit 1002
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Application No. Applicant(s)
16/337,820 WARGO et al.
. pyx . i AlA (First | t P:
Examiner-Initiated Interview Summary E;%'E'Z‘:l ANI Grntit to Fi(le;r;tatn:: " 9
1651 Yes 1o0f1

"KADE ARIANI Primary Examiner Telephonic
Laurie Stellman Attorney of Record

Date of Interview: 03 March 2022

Issues Discussed:

Proposed Amendment(s)

Examiner contacted Applicant's representative Laurie Stellman on 03/02/2022 and discussed proposed
claim amendments to claims 44, 46, 167 and 170-173, canceling claim 165, and rejoining claim 178 (see
Examiner amendment Communication for details). Applicant's representative Laurie Stellman authorized
said Examiner's amendment during a telephonic interview on 03/03/2022.

/KADE ARIANI/
Primary Examiner, Art Unit 1651

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:It is not necessary for applicant to provide a separate record of the substance of interview.

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 items 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 pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20220302
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |¢337 520 WARGO et al.
H “ “H| Examiner Art Unit
KADE ARIANI 1651
CPC
Symbol Type Version
AB1K F 2013-01-01
AB1P | 2018-01-01
AG1P | 2018-01-01
AB1K | 2013-01-01
AB61K | 2013-01-01
C12N | 2013-01-01
c12Q | 2013-01-01
AB61K A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/KADE ARIANI/ 04 March 2022 . . -
Primary Examiner, Art Unit 1651 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 -
U.S. Patent and Trademark Office Part of Paper No.: 20220302

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |¢337 520

WARGO et al.
H “ “H| Examiner Art Unit
KADE ARIANI 1651

INTERNATIONAL CLASSIFICATION

CLAIMED

A61K35/741 741
A61P35/00 00

ABG1K9/00 00

AB61K45/06 06

C12N1/20 20

AB1K35/00 00

NON-CLAIMED

AB61P35/02 02

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/KADE ARIANI/ 04 March 2022 . . -
Primary Examiner, Art Unit 1651 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 -
U.S. Patent and Trademark Office Part of Paper No.: 20220302

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/337,820 WARGO et al.
Examiner Art Unit
KADE ARIANI 1651

Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([ R.1.47

(Assistant Examiner)

CLAIMS

Final Original|Final OriginallFinaI Original|Final [Original|Final OriginallFinaI Original|Final [Original|Final |Original
1 44 10 169 19 178
2 46 11 170

3 49 12 171

4 66 13 172

5 162 14 173

6 163 15 174

7 164 16 175

8 167 17 176

9 168 18 177

NONE

Total Claims Allowed:

(Date) 19

/KADE ARIANI/
Primary Examiner, Art Unit 1651

(Primary Examiner)

04 March 2022

O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 -

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20220302
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 16/337.820 WARGO et al.
T Y
KADE ARIANI 1651
CPC - Searched*
Symbol Date Examiner
A61K35/741 or A61P35/02 or A61P35/00 or A61K9/0053 or A61K45/ 04/02/2021 KA
06 or C12N1/20 or C12Q1/04 or A61K2035/115
A61K35/741 and A61P35/02 and A61P35/00 and A61K9/0053 and 04/02/2021 KA
A61K45/06 and C12N1/20 and C12Q1/04 and A61K2035/115
A61K35/741 or A61P35/02 or A61P35/00 or A61K9/0053 or A61K45/ 09/21/2021 KA
06 or C12N1/20 or C12Q1/04 or A61K2035/115
A61K35/741 and A61P35/02 and A61P35/00 and A61K9/0053 and 09/21/2021 KA
A61K45/06 and C12N1/20 and C12Q1/04 and A61K2035/115
A61K35/741 or A61P35/02 or A61P35/00 or A61K9/0053 or A61K45/ 03/02/2022 KA
06 or C12N1/20 or C12Q1/04 or A61K2035/115
A61K35/741 and A61P35/02 and A61P35/00 and A61K9/0053 and 03/02/2022 KA
A61K45/06 and C12N1/20 and C12Q1/04 and A61K2035/115
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

U.S. Patent and Trademark Office
Page 1 of 3

Part of Paper No.: 20220302
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 16/337.820 WARGO et al.
INRNMIRN |-~
KADE ARIANI 1651

Search Notes
Search Notes Date Examiner
Inventor/Applicant/Assignee names searched in PALM and EAST ( KA
Jennifer WARGO, Vancheswaran GOPALAKRISHNAN, THE 04/02/2021
BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM)
EAST (US-PGPUB, USPAT, USOCR, EPO, JPO, DERWENT) (see 04/02/2021 KA
attached EAST text and Class./CPC search results)
NPL (google and google scholar) (see attached text search results) 04/02/2021 KA
Inventor/Applicant/Assignee names searched in PALM and EAST ( KA
Jennifer WARGO, Vancheswaran GOPALAKRISHNAN, THE 09/21/2021
BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM)
EAST (US-PGPUB, USPAT, USOCR, EPO, JPO, DERWENT) (see 09/21/2021 KA
attached EAST text and Class./CPC search results)
STN (BIOSIS, CAPLUS, MEDLINE) (see attached search results) 09/22/2021 KA
Updated Inventor/Applicant/Assignee names searched in PALM and KA
EAST (Jennifer WARGO, Vancheswaran GOPALAKRISHNAN, THE | 03/02/2022
BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM)
Updated EAST search (US-PGPUB, USPAT, USOCR, EPO, JPO, KA
DERWENT) (see attached EAST text and Class./CPC search results | 03/02/2022

U.S. Patent and Trademark Office
Page 2 of 3

Part of Paper No.: 20220302
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Search Nofles

Application/Control No.

16/337,820

Applicant(s)/Patent Under Reexamination

WARGO et al.

Examiner

KADE ARIANI

Art Unit

1651

Interference Search

US Class/CPC
Symbol

US Subclass/CPC Group

Date

Examiner

A61K35/741 or
A61P35/02 or
AB61P35/00 or
A61K9/0053 or
AB1K45/06 or
C12N1/20 or
C12Q1/04 or
A61K2035/115

03/02/2022

AB1K35/741
and A61P35/
02 and
A61P35/00
and A61K9/
0053 and
A61K45/06
and C12N1/20
and C12Q1/04
and A61K2035
115

03/02/2022

Updated EAST
search (
US-PGPUB,
USPAT,
USOCR, EPO,
JPO,
DERWENT) (
see attached
EAST text and
Class./CPC
search results)

03/02/2022

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20220302
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EAST Search History

EAST Search History (Prior Art)

((("WARGO") near3 ("Jennifer")) OR
- (("GOPALAKRISHNAN") near3

5256

‘skin adj cancer
5261

Search Query

((('THE") near3 ("BOARD") near3

("OF") near3 ("REGENTS") near3

:("THE") near3 ("UNIVERSITY") near3

“("OF") near3 ("TEXAS") near3
“("SYSTEM"))).AS,AANM.

:("Vancheswaran"))).INV.

(A61K35/741 or AG1P35/02 0r

| A61P35/00 or A61K9/0053 or
 A61K45/06 or C12N1/20 or
.C12Q1/04 or A61K2035/115).cpc.

- A61K45/06 and C12N1/20 and
:C12Q1/04 and A61K2035/115).cpc.

Clostridia and cancer

s258andS260

Clostrida

US-PGPUB;
_USPAT; :
USOCR; EPO;
JPO;
‘DERWENT

US-PGPUB;
USPAT; :
' USOCR; EPO;
‘JPO; 5
 DERWENT

:(A61K35/741 and A61P35/02 and
A61P35/00 and A61K9/0053 and

'US-PGPUB;
'USPAT; :
'USOCR; EPO; -
-JPO; 3
. DERWENT

-US-PGPUB;

'USPAT; :
'USOCR; EPO; -
JPO; :
' DERWENT

12022/03/02
110:56 3

US-PGPUB;
_USPAT; ;
{USOCR; EPO; -

'US-PGPUB;
'USPAT; :
'USOCR; EPO; :
JPO; :
' DERWENT

'US-PGPUB;

USPAT; 3
'USOCR; EPO;
JPO;
'DERWENT

| US-PGPUB;
USPAT;

. Default Plurals
Operator .

OR

OoR

R

OR

OFF

ON

Time
Stamp

12022/03/02
110:56 :

©2022/03/02
10:56 :

2022/03/02
110:56 |

12022/03/02
10:56 :

12022/03/02
10:56 :

12022/03/02
110:56 :

2022/03/02
10:56 :

2022/03/02

10:5 .1
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AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION

DATED SEPTEMBER 27, 2021

Applicant submits this paper in response to the Final Office Action dated September 27,

2021. Since February 27, 2022 fell on a Sunday, the date for response is February 28, 2022, in

view of the attached Request for Two Months Extension of Time.

The required fees are being charged to a credit card through the EFS-Web. Should any

additional fees be required under 37 CFR. §§ 1.16 to 1.21 in connection with the filing of this
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AMENDMENT TO THE CLAIMS

The listing of claims will replace all prior versions, and listing of claims in the application.

1-43. (Canceled)

44, (Currently Amended) A method of treating cancer or reducing or delaying tumor growth
in a subject in need thereof, comprising administering to the subject a composition comprising efe

ermere-an isolated or purified population of bacteria belonging to the family Ruminococcaceae.
45.  (Canceled)

46. (Previously Presented) The method of claim 44, wherein the cancer is a skin cancer selected
from basal-cell skin cancer, squamous-cell skin cancer, melanoma, dermatofibrosarcoma
protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal carcinoma, Paget' s disease of the breast, atypical

fibroxanthoma, leiomyosarcoma, or angiosarcoma.
47-48. (Canceled)

49. (Previously presented) The method of claim 44, wherein the method further comprises

administering an additional anticancer treatment.
50-65. (Canceled)

66.  (Previously presented) The method of claim 44, wherein the population of bacteria

comprises the bacteria Faecalibacterium prausnitzii.
67-161. (Canceled)

162. (Previously presented) The method of claim 49, wherein the anticancer treatment is
surgical therapy, chemotherapy, radiation therapy, hormonal therapy, immunotherapy, small
molecule therapy, receptor kinase inhibitor therapy, anti-angiogenic therapy, cytokine therapy,

cryotherapy or a biological therapy.
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163. (Previously Presented) The method of claim 162, wherein the biological therapy is a

monoclonal antibody, siRNA, miRNA, antisense oligonucleotide, ribozyme or gene therapy.

164. (Previously presented) The method of claim 49, wherein the anticancer treatment is
administered intratumorally, intraarterially, intravenously, intravascularly, intrapleuraly,
intraperitoneally, intratracheally, intrathecally, intramuscularly, endoscopically, intralesionally,
percutaneously, subcutaneously, regionally, stereotactically, orally or by direct injection or

perfusion.
165.  (Currently Amended) The method of claim 44, wherein the subject has a tumor.
166. (Canceled)

167. (Previously presented) The method of claim 165, wherein administration of the

composition results in an increase of CD8" T lymphocytes in the tumor.

168.  (Previously presented) The method of claim 167, wherein the T lymphocytes are cytotoxic
T lymphocytes.

169.  (Previously presented) The method of claim 44, wherein administration of the composition
results in an increase of effector CD4", CD8" T lymphocytes, monocytes and/or myeloid dendritic

cells in the systemic circulation or the peripheral blood of the subject.

170.  (Previously Presented) The method of claim 44, wherein administration of the composition
results in a decrease of B cells, regulatory T cells and/or myeloid derived suppressor cells in the

systemic circulation or the peripheral blood of the subject.

171.  (Previously presented) The method of claim 165, wherein administration of the
composition to the subject results in an increase in CD3, CD8, PD1, FoxP3, Granzyme B and/or

PD-L1 expression in a tumor immune infiltrate.

172.  (Previously presented) The method of claim 165, wherein administration of the

composition to the subject results in a decrease in RORyT expression in a tumor immune infiltrate.
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173.  (Previously presented) The method of claim 165, wherein administration of the
composition to the subject results in an increase in CD45%, CD37/CD207/CD56", CD68" and/or
HLA-DR" cells in the tumor.

174.  (Previously Presented) The method of claim 44, wherein administration of the composition

to the subject results in an increase in the level of innate effector cells in the subject.

175.  (Previously Presented) The method of claim 174, wherein the innate effector cells are

CD45"CD11b"Ly6G™ cells.

176.  (Previously Presented) The method of claim 44, wherein administration of the composition

to the subject results in a decrease of the level of suppressive myeloid cells in the subject.

177.  (Previously Presented) The method of claim 176, wherein suppressive myeloid cells are
CD45*CD11b"CD11¢" cells.

178.  (Withdrawn) The method of claim 44, wherein the method further comprises administering

an immune checkpoint inhibitor.
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REMARKS
A. Status of the Claims

Upon entry of the foregoing amendment, claims 44, 46, 49, 66, 162-165, 167-178 are
pending in the Application. Claim 44 is amended. Support for the amendment to claim 44 can be
found throughout the specification and at, inter alia, § [0006] of the Application. No claims are
canceled. Claim 178 is withdrawn, but as explained below, Applicant traverses the election of
species in the present Office Action. These changes are believed to introduce no new matter, and
their entry is respectfully requested. Based on the above amendment and the following remarks,
Applicant respectfully requests that the Examiner reconsider all outstanding objections and
rejections and that they be withdrawn.

B. Election by Original Presentation

Claim 178 was withdrawn in the pending Office Action as a “newly presented species of
anticancer treatment (see previously presented claims 162 and 163)”). Office Action at page 2
(emphasis added). The Office Action states: “[i]n this case, the newly presented species of
anticancer treatment recited in claim 178, has distinct function or effect, has mutually exclusive
characteristics, and is not an obvious variant of the previously presented anticancer treatments, and
would have been restricted had it been presented previously.” Id. Applicant respectfully disagrees
and traverses this election.

Applicant respectfully notes that claim 164, which was introduced at the same time as
claims 162 and 163, recited “The method of claim 49, wherein the at least one immune checkpoint
inhibitor and/or at least one additional anticancer treatment....” See February 10, 2021 Response
to Restriction Requirement Dated November 10, 2020, page 3 (emphasis added). Thus, the subject

matter of present claim 178, i.e., an immune checkpoint inhibitor, was earlier presented and was
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not restricted from the species of claims 162 and 163 in the April 9, 2021 Office Action. However,
because claim 49 (which depends from claim 44) did not recite an immune checkpoint inhibitor,
Applicant removed reference to immune checkpoint inhibitor from claim 164 and moved it to new
claim 178 in its July 8, 2021 Amendment and Response to Office Action Dated April 9, 2021, to
avoid any antecedent basis issues.

Thus, Applicant traverses the restriction of claim 178 on the basis that it was not “newly
presented,” as the subject matter was present in claim 164 when the first action on the merits was
issued. Because the subject matter of an immune checkpoint inhibitor was not at that time restricted
from the subject matter of claims 162 and 163, Applicant understood that no further election of
species would be required beyond those identified in the November 10, 2020 Requirement for
Unity of Invention and Election of Species. Applicant respectfully requests that the species
election be reconsidered and withdrawn. However, out of an abundance of caution, Applicant has
marked claim 178 as withdrawn while the Examiner considers Applicant’s traversal.

C. Rejections under 35 U.S.C. § 112

Claims 44, 46, 49, 66, 162-165, and 167-177 are rejected as allegedly failing to comply

with the written description requirement. The Office alleges the specification does not provide

333

support for “‘administering to the subject a composition comprising one or more isolated or
purified population of bacteria belonging to the family Ruminococcaceae’ for treating cancer or
reducing or delaying tumor growth in a subject in need thereof,” and requests Applicant to
“specifically point out the support for any amendments.” Office Action at p. 4. Applicant
disagrees.

Solely to advance examination, Applicant has amended claim 44 to recite “... administering

to the subject a composition comprising an isolated or purified population of bacteria belonging to

104058205.1 -6-

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000043



the family Ruminococcaceae.” Applicant’s disclosure is not limited to “direct injection of a fecal
microbiota sample (FMT) to said tumor,” which is an overly-narrow reading of the Application.
Office Action at p. 4. Applicant has discovered, inter alia, that a population of bacteria belonging
to the family Ruminococcaceae is capable of treating cancer or reducing or delaying tumor growth
in a subject in need thereof. And the specification amply describes the presently claimed invention
in sufficient detail such that one skilled in the art would reasonably conclude that Applicant had
possession of the claimed invention as of the effective filing date. See Vas-Cath, Inc. v. Mahurkar,
935 F.2d 1555, 1560, 19 USPQ2d 1111, 1117 (Fed. Cir. 1991).

For example, the specification discloses analysis of the presence of bacteria of the family
Ruminococcaceae in responder samples by measuring genes of co-abundance group CAG00327.
CAGO00327 is shown in the specification at Table 2A (Application, § [00115]) as corresponding to
50 particular SEQ ID NOs corresponding to genes detected, ensuring broad coverage of detected
Ruminococcaceae. Figure 2F indicates “Ruminococcaceae CAG00327” tested from 25 different
fecal samples with two asterisks, indicating strong statistical significance (p<0.01). See
Application § [0043]. Figure 2C shows a taxonomic analysis with numerous Ruminococcaceae
(grouped as “m” in the figure) designated as “Responder.”

Example 1 further demonstrates not only statistically significant enrichment of the family
Ruminococcaceae in responder (“R”) samples relative to non-responder (“NR”) samples (adjusted
and unadjusted p-values < 0.001 in Table 4), but also a large effect size (-19.5579), indicating a
strong relationship between the presence of bacteria of the family Ruminococcaceae and
response to immune checkpoint inhibition therapy. See id. at { [00185], [00186], and Table 4; see
also § [00207] (“The primary advantage...over traditional statistical tests is that an effect size is

produced in addition to a p-value. This allows sorting of results of multiple tests by the magnitude
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of the difference between groups.”). In fact, at least four bacteria species from the family
Ruminococcaceae showed consistent transfer results and were found to be only present in R fecal
microbial transplant (“FMT”) mice, but nof present in NR FMT mice, when analyzing
administration of two R FMTs (FMT1 and FMT2) in Example 4: “This analysis revealed that
OTUs classified as ... Faecalibacterium prausnitzii,... Ruminococcus gauvreauii, Ruminococcus
gnavus, Ruminococcus torques, ... were found only in R-FMT mice in both experiments.” /d. at
[00237].

Moreover, the abundance of bacteria of the family Ruminococcaceae is shown to directly
correlate with cytotoxic T-cell infiltrate, establishing dosage effect (i.e., that an increase in the
abundance of bacteria of the family Ruminococcaceae is a driver of tumor killing):

Pairwise comparisons using Spearman rank correlation were then performed
between specific bacterial taxa enriched in the gut microbiome of R and NR and
immune markers in the tumor microenvironment, demonstrating a strong positive
correlation between the abundance of Ruminococcaceae/Faecalibacterium in
the gut and cytotoxic T-cell infiltrate in the tumor, and a strong negative
correlation with Bacteroidales (FIG. 4B-C and 19-20). Analysis of systemic
immune responses via flow cytometry and cytokine assays revealed that patients
with a high abundance of Ruminococcaceae in the gut had higher levels of
effector CD4+ and CD8+ T cells in the systemic circulation with a preserved
cytokine response to PD- 1 blockade, whereas patients with a higher abundance
of Bacteroidales in the gut microbiome had higher levels of regulatory T cells
(Treg) and myeloid derived suppressor cells (MDSC) in the systemic circulation,
with a blunted cytokine response (FIG. 4D and 21-22).
1d. at 9] [00189] (emphasis added).

And while the data demonstrate that compositions of bacteria of the family
Ruminococcaceae in combination with immune checkpoint inhibition therapy treat cancer, the data

also demonstrate that compositions of bacteria of the family Ruminococcaceae alone treat cancer.
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For example, as described in Example 4, stool samples from R or NR patients were administered
orally to germ-free mice. /d. at  [00225]. FMT1 was an FMT sample derived from an R patient.
Administration of FMT1 significantly delayed tumor growth relative to NR FMT
administration, without co-administration with an immune checkpoint inhibitor. /d. at
[00226]. Relative to NR stool administration, FMT1 resulted in stable transplantation (id. at
[00229]) and “a higher percentage of innate effector cells (expressing CD45°CD11b"Ly6G™) and
lower frequency of suppressive myeloid cells (expressing CD11b"CD11c¢) in the spleen compared
to mice in the NR-FMT group” which suggested “that specific subpopulations in the innate
immune compartment play a role in the anti-tumoral response elicited by transplantation of a
favorable gut microbiota in GF recipient mice.” Id. at ] [00227]. “Indeed, tumors of mice receiving
R-FMT had a higher density of CD45" and CD8" T cells....” Id. at § [00228]. To validate the
experiment and control for FMT source, the tumor growth experiment was repeated with a
different donor source (FMT3), and the result was the same. /d. at Y9 [00238]-[00239].
Accordingly, the administered FMTs, which comprise bacteria species from the family
Ruminococcaceae, have an anti-cancer effect which is independent of administration with an
immune checkpoint inhibitor.

Further, the specification shows that bacteria of the administered FMT compositions are
shown to persist and engraft:

Stability of the microbiome in germ-free mice post engraftment with FMT. 16S
sequencing was performed on longitudinal fecal pellets collected from germ-free
mice that received stool from a patient who responded to PD- 1 blockade to versus
a patient who did not. Examination of phylogenetic taxa at the order level and
comparison of baseline pellets with those collected two weeks after FMT

completion revealed successful engraftment. Moreover, persistence of the most
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abundant orders over time suggested that the engrafted microbiome was
stable during the whole experiment.

1d. at 9] [00236] (emphasis added).
Bacteria of the family Ruminococcaceae in particular are shown to persist in the gut
microbiome:

FIGs. 34A-C: 16S analysis of fecal samples from R and NR donors and germ-free
recipient mice. Relative abundance comparisons of (A) Faecalibacterium, (B)
Ruminococcaceae and (C) Bacteroidales on day 14 post tumor injection. Data
from 2 independent experiments are presented. ** p<0.01.

1d. at § [0076] (emphasis added). Figure 34B is reproduced herein:

FIG. 348
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Finally, the specification describes species of the family Ruminococcaceae (at least 19
identified with particularity), identified in the samples described in the Application or as
members of the family, useful in compositions for treating cancer or reducing or delaying tumor
growth. See, for example, id. at [00125] (emphasis added):

In some embodiments, the compositions of the embodiments comprise one or more

of the species of bacteria that produce short chain fatty acids. ... In particular
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aspects, the bacterial species is from the family Ruminococcaceae,
Christensenellaceae, Clostridiaceae or Coriobacteriacease. ... Examples of
bacterial species include, but are not limited to, Faecalibacterium prausnitzii,
Ruminococcus albus, Ruminococcus bromii, Ruminococcus callidus,
Ruminococcus flavefaciens, Ruminococcus champanellensis, Ruminococcus
faecis, Ruminococcus gauvreauii, Ruminococcus gnavus, Ruminococcus
hansenii, Ruminococcus hydrogenotrophicus, Ruminococcus lactaris,
Ruminococcus luti, Ruminococcus obeum, Ruminococcus palustris,
Ruminococcus pasteurii, Ruminococcus productus, Ruminococcus schinkii,
Ruminococcus torques, Subdoligranulum variabile, Butyrivibrio fibrisolvens,
Roseburia intestinalis, Anaerostipes caccae, Blautia obeum, Eubacterium nodatum,
and Eubacterium oxidoreducens. In particular aspects, the bacterial species is
Faecalibacterium prausnitzii.

Thus, as described in detail in the Application, compositions comprising isolated or
purified populations of bacteria belonging to the family Ruminococcaceae treat cancer or reduce
or delay tumor growth.

According to the M.P.E.P., “[a] description as filed is presumed to be adequate, unless or
until sufficient evidence or reasoning to the contrary has been presented by the examiner to rebut
the presumption.” § 2163 (citing In re Marzocchi, 439 F.2d 220, 224, 169 USPQ 367, 370 (CCPA
1971)). The burden is on the Examiner to rebut the presumption by “presenting by a
preponderance of evidence why a person skilled in the art would not recognize in an applicant's
disclosure a description of the invention defined by the claims.” M.P.EP. § 2163 (citing In re
Wertheim, 541 F.2d 257, 263, 191 USPQ 90, 97 (CCPA 1976)). Here, in view of the numerous
experiments, statistical analysis, data validation, and demonstrated effects of compositions
comprising bacteria of the family Ruminococcaceae on, for example, T cell infiltrate, which drives
tumor killing, disclosed in the Application, there should be no doubt regarding adequacy of the

written description for claim 44.
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For at least the reasons discussed above, Applicant requests that the written description
rejection of claim 44, and claims 46, 49, 66, 162-165, and 167-177 which depend therefrom, be
reconsidered and withdrawn.

CONCLUSION

In light of the presented remarks, Applicant respectfully asserts that the pending claims are
patentable for at least the reasons set forth above. Should additional information be required,
Examiner is respectfully asked to notify Applicant of such need. If any impediments to the prompt
allowance of the claims can be resolved by a telephone interview, Examiner is respectfully
requested to contact the undersigned.

Respectfully submitted,
/Laurie Stellman/
Laurie Stellman
Reg. No. 66,817
NORTON ROSE FULBRIGHT US LLP Agent for Applicants
98 San Jacinto Blvd., Suite 1100
Austin, Texas 78701
(512) 536-3072

Date:  February 28, 2022
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CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total " ; *x - -
= |_@rerrii6i) Minus — X $ 0 -
O | Independent N ; exs -
E (370FpR1.16(h)) Minus N x $0 =
E: (] Application Size Fee (37 CFR 1.16(s))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/LINDA HUMES/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-87198 and select option 2.
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Form PTO-1449 modified) Atty. Docket No.: Serial No.:

MDAC.P1149US/1001074761 16/337,820

List of Patents and Publications for Applicant’s Applicant:

THE BOARD OF REGENTS, THE UNIVERSITY OF

INFORMATION DISCLOSURE STATEMENT TEXAS SYSTEM
Filing Date: Group:
(Use several sheets if necessary) March 28. 2019 1651
b
U.S. Patent Documents Foreign Patent Documents Other Art
See Page 1 See Page 1 See Page 1-2

U.S. Patent Documents

Exam. Ref. Document Date Name
Init. Des. Number
Al 2018/0243351 08/30/18 Hlavka
A2 2020/0129569 04/30/20 Wargo et al.

Foreign Patent Documents

Exam. | Ref. Document Date Country Language
Init. Des. Number
B1 WO 2011/008369 | 01/20/11 WIPO English
B2 WO 2015/095241 | 06/25/15 WIPO English
B3 WO 2015/153639 | 10/08/15 WIPO English

Other Art (Including Author, Title, Date Pertinent Pages, Etc.)

Exam. | Ref. Citation
Init. Des.
C1 Borody et al. “Fecal microbiota transplantation and emerging applications” Nat. Rev.
Gastroenterol. & Hepatol. 2011, 9, 88-96.
co Dubin et al., “Intestinal microbiome analyses identify melanoma patients at risk for
checkpoint-blockade-induced colitis.” Nat Commun. 2016, 7:10391, 8 pages.
Extended European Search Report Issued in Corresponding European Patent
C3 Application No. 17857329.1, dated August 7, 2020. (Attorney Docket No.
MDAC..P1149EP).
International Search Report and Written Opinion Issued in Corresponding PCT Patent
C4 Application No. PCT/US2020/013808, mailed June 2, 2020. (Attorney Docket No.
MDAC.P1154WQ)
103060504.1
EXAMINER: DATE CONSIDERED:

EXAMINER: INITIAL IF REFERENCE CONSIDERED, WHETHER OR NOT CITATION IS IN CONFORMANCE WITH MPEP609; DRAW LINE THROUGH
CITATION IF NOT IN CONFORMANCE AND NOT CONSIDERED. INCLUDE COPY OF THIS FORM WITH NEXT COMMUNICATION TO APPLICANT.

INFORMATION DISCLOSURE STATEMENT — PTO-1449 (MODIFIED)
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Form PTO-1449 modified) Atty. Docket No.: Serial No.:

MDAC.P1149US/1001074761 16/337,820

List of Patents and Publications for Applicant’s Applicant:

THE BOARD OF REGENTS, THE UNIVERSITY OF

INFORMATION DISCLOSURE STATEMENT TEXAS SYSTEM
Filing Date: Group:
(Use several sheets if necessary) March 28. 2019 1651
b
U.S. Patent Documents Foreign Patent Documents Other Art
See Page 1 See Page 1 See Page 1-2

Other Art (Including Author, Title, Date Pertinent Pages, Etc.)

Exam. | Ref. Citation
Init. Des.

cs Jeng et al., “Intestinal Blautia Is Associated with Reduced Death from Graft-versus-
Host Disease” Biol. Blood Marrow Transplant. 2015, 21, 1373-1383.

cé Litvak et al., “Dysbiotic Proteobacteria expansion: a microbial signature of epithelial
dysfunction” J. Curr. Opin. Microbiol. 2017, 39, 1-6.
Moco, et al., “Metabolomics View on Gut Microbiome Modulation by Polyphenol-Rich

Cc7 Foods,” Journal of Proteome Research, 11(10): 4781-4790, 2012. . (Attorney Docket
No. MDAC.P1149EP).
Png et al., “Mucolytic Bacteria With Increased Prevalence in IBD Mucosa Augmentin

Cc8 VitroUtilization of Mucin by Other Bacteria” Am. J. Gastroenterol. 2010, 105, 2420-
2428.
Roh et al., “Integrated molecular analysis of tumor biopsies on sequential CTLA-4 and

C9 PD-1 blockade reveals markers of response and resistance.” Sci Trans! Med. 2017,
9(379), 24 pages.

c10 Segata et al., “Metagenomic biomarker discovery and explanation.” Genome Biol.
2011, 12:R60, 18 pages.

C11 Wang et al., “Bifidobacterium can mitigate intestinal immunopathology in the context of
CTLA-4 blockade.” PNAS 2018, 115(1), 157-161.
Wang et al., “P038 Fecal Microbiota Transplant (FMT) For Immuno-checkpoint

C12 | Inhibitor-Induced Colitis (ICI-C) In A 50 Year Old Female With Bladder Cancer”
Gastroenterology 2018, 154(1S), S19-S20.

103060504.1
EXAMINER: DATE CONSIDERED:

EXAMINER: INITIAL IF REFERENCE CONSIDERED, WHETHER OR NOT CITATION IS IN CONFORMANCE WITH MPEP609; DRAW LINE THROUGH
CITATION IF NOT IN CONFORMANCE AND NOT CONSIDERED. INCLUDE COPY OF THIS FORM WITH NEXT COMMUNICATION TO APPLICANT.
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PATENT COOPERATION TREATY

PCT

INTERRATIONAL SEARCH REPOR]

(PCT Article 18 and Rules 43 and 44)

>

icant’s or agent’s fi

> reference FOR FURTHER ACTION

LUTSC-P1154WO-1001107435 see Form PCT/ASA/ZZ0 as well as, whers applicadle, item 5 below.
International application No. international filing date (day/montbivear) {Eatliest) Pricrity Date (day/monthiyear?
POTAS 20/1 3208 18 January 2020 (16.01.2020) 16 January 2018 (16.01.2018)

Applicant

BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM

Authiority and 15 transmitted Lo the applicant according

This international search report las been prepared by this lnternational Sesr
0 Article 18, A copy is being tansmitted o the International Burean,

It
eimational search report consisis of @ total of Q__ sheets,

[] ftis

1. Rasis of the report

This

s accompanied by a copy of each prioy art document cited in this report.

seavch was catried out on the basis of!

2. With regard to the tanguage, the international
> the i

afranslation of the interpational apphication into which is the language of
a translation furnished for the purposes of intemational search {Rules 12.53(a) and 23.1(b))

h it was fled.

rational applicstion i the langusge in w

b. B This international search report has been established talking into accouni the rectifieation of an obvious mistske authorized
Ebis(a))
3.6&is(al).

by or notified to this Authority under Rule 91 (Rule 4

G. D With xe;

2 E Certain claims were found snsearchable (sce Box No. II).
3 i}ﬁ Unity of inventton is tacking {see Box No. IIT)

4. With regard to the title,

the text is approved ¢ submitted by the applicant.

L ; the text has beon established by this Authority to read as foliows:

[

With regard to tha abstrace,

Eg the text is approved as submitted by the applicent.

Authority as it appears in Sox No. L

E] the text has been established, according to Rule 38.2, ¢
nbmit conment

within one month from the date o mathing of this internations) seaveh report, &

6. With regard to the drawings,

2. the figure of the drawings 10 be published with the abstract is Figure Mo,

. . ’
L E as suggested by the applicant

i i as selected by this Awhonity, becsuse the appiicant failed so suggest a figure.
i E as selectsd by this Awhortty, because this figure better characterizes the invention.

R [g vone of the figures is to be published with the abstract.

Form PCT/ISA/2IC {first sheet) (Fuly 2019)
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INTERMATICGNAL SEARCH REPORT |

BACK

national apphsation No.

PCTIUS 2013808

Box No. II Cbservations where ceriain claims were found unsearchable {Continuation of item 2 of frst sheet)

This internations! search veport has not been established

i uaum Nos.:

because they relate to

in respeot of cortain slawns under Article 17(2)a) for the following reasons:

subject matter not requuesd 0 be searched by this Authority, namely:

1
f
2. i 1 Clsins Nos:
becauss they relaie to parts of the intermational application that do not comply with the prescribed requiren
extent that no me.amngﬁﬁ international search can be camried out, specifically:

ents ¢ sucl

3. Claime Nos.: §-31, 38-87, 71-62
because they are ¢ c‘.pende sf claims and are not drafled in accordance with the second and third sentences of Rule 6.4(s).

ax No. T Observations where unity of invention is lacking {Continuation of jtem 3 of first sheet)

This lnternational Sear Authority found imultiple inventions in this international application, a8 foflows.
This application containg the foliowing inventions ar groups of inventions which are not 50 linked a5 1o form a singte q«:«r-er'ii inventivs
concept under PCT Ruie 18.1. in erder for ali inventions to s saarched, the appropriate additional sea roh fees must be paid.

Group |, claims 1-5, d ;& treatmant method comprising administering fecal matter from a healthy donor

Sroup 1, claims 32-35 directed to & treatment mathod comprising administering 2 composition comprising at ieast one isolatad or
ourified population of bactel

Group 11, ciaims 88-70, directed to a composition comprising at ieast one isolated or purified population of bacteria.

The invantions i

ed as Groups HH do not relg
they jack the sams or corresp;
Continued

nical feature under PCY Rule 13
echnicat featurss for the following reasons:

te to & single special tec
ng special {
in Supplemental Box™ ™

4 because, under PCT R

1. As afl required additional search fees were timely paid by the applicent, this international search report covers all searchable
olaims.
2 !l ] As all searchabie claims could be searchad without effort justifying additional feas, this Authority did not invite payment of

additional fees.

As oply some of the required additiona arch fees were timely pal

iny those ciaims for which fees were paid, speeifically claims Nos.:

4. No required additional search fees wers timely paid by the applicant. Consequently, this intemnational search report is restricted
to the mvention first mentioned in the claims; it is covered by clatms Nos
1-8

The additional ssarch
payment cf 2

Remark on Protest

fees were accompanied by i
protest fee.

applicant’s protest and, where applicable, the

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee wag not paid within the time Jimit specifis

BGD

No protest accompanied the payment of additional search fees.

Form PCTASA/2ID {continuation of first sheet (2)) (July 2€19)
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INTERNATIONAL SEARCH REPORT : International application No.

A, CLASSIFICATION OF sUBJECT MATTER
IPC - ADIN 85/00, A23L 33/135, AG1TK 35/37 (2020.01)

CPC - AG1K 35/74, AGIK 35/742, C12N 1/2

According o International Patent Classification (IPC) or to both national classifieation and IPC

B.  FIELDS BEARCHED

Mininuss documentation searched (classification system followed by classification symbols)
See Search History document

Docursentation ssarched other than minimum documeniation to the exient that such documents are inchaded in the fields searche
See Search History document '

d

Flectronic data base consulted during the infernational search {name of Jdata base and, where practicable, scarch terms used)
Sea Search History document

100123, [0158)

Y WO 2016/063263 A2 INSTITUT GL‘aTA\/'F R
37; 0g 10, it 28-29; pg 18, In 25-28; pg 42, in 30~

S8Y) 28 April 2016 {28.04.2016); pg 2, 1In 20~ | 16

7

C. DOCUMENTS CONSIDERED TO BE RE! NT
Category® Citation of document, with indjcation, where appropriate, of the relevant passages Relevant to claim No.
Y 1S 20118/0243351 A1 (REBIOTIX, INC ) 30 August 2018 (30.08.2018); abstract; para [00 1-8

- . . £ .
{ | Further documents are lis the ati . {1 Sece pasent family annex

| — | —

Spectal categories of cite
“AT document definimg the
to be of pa*nwi:u e
“I document cited by the appiicant in the international app lication “¥7 docuwent of particwlar relevance;
“E”  caglior spplication o patent but published o or after fhe international considered novel s “‘ie“*d 0 involve an
filing date whan the decumer
“L"”  decument which ma{ hrow doubts on priority cla
is ¢i tablish the pubiication date of ancther oit o
kpcu;al reason (a8 specified) combined with oie of more o
'Mgto%cml disolosure, use, :xhx munm others being obvious & 2 person sk

documents: T later document published afte o ;
¢ral state of the art which is not considered datz and not in contlior with At i
the principle or fheory underlying the invention

) “Y* document of particular relevance; the claimed fnvi
o of olber be cgnslﬁe ed 1o involvz an 111\'c“twe i
iher such documents, suc|

e art

e
G 10 i

'&

document refer;

P document pu
the priority date claimed

“&”  document memsher of the same patent family

, the claimed invention cannot be

when the document is

Gate or Py

¥
} to understand

inventive step

ention Cannot

i combination

Date of the actual completion of the international search Date of mailing of the international search report

4 May 2020 @ 2 j U N ZQZQ

Name and mailing address of the 1ISA/US
Mail Stop PCT, Altn: ISA/US, Commigsioner for Fatents Lae Young
ELO.L Box 1450, Alexancria, wrgm:a 22313-1450
Facsimile No. 571-273-8300 Telephone Mo, PCT Helpdesk: 571-272-4300

Ferm PCTASAR10 (second sheet) (Fuly 2012}
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INTERNATIONAL SEABCH REPORY = e
.. International application No.
Information on patent family member: f

PCTIUS 20/13808

iy

Continuation of Box No. il {Tbservations where unity of invention s faskingl:

| features:

Spasial techni

Group | has the special technical feature of administering fecal st

rom a healthy donor, that s not reguired by Grouos H,

Group H has the special technical
bacteria, that is

feature of sdministering 3 composition comprising at lsast one isolated or purified population of
not required py Groups |, T

oup 1 has the special technical feature of a composition comprising &
equired by Groups |, i

ast one isoisted or purified population of bacteria, that is nal

Common technical features:

Groups Il share the commen technizal feature of 2 composition comprising haster

I‘J

P

Greups | and i furthar share the common techinical feature of a method for treating immune checkpoint inhibitor (ICh-associated colitis
ir & stbject comprising administering a composition comprising baclaria {o the subject.

Groupe Il and i further share the common technical feature of & composition o
bacteria belenging to ons or more of the genera Escherichia, Axker
Bifidobacterium, Strentgcoceus, Colinssfia, and Fusleatarthacter.

g 2l least one isolated o purified popuiation of
raceas, Biautia, Tvzzerelia,

However, these shared technical feature does not represant a coniribution over print art, because these shared technical features are
pravicusty made chvious over WQ 2016/083283 AZ 1o Instituf Gustave Roussy (he*@...a‘ter "IGR" in view of LIS 2018/0243387 Ao
Rebiotix {hereinafter "Rebiotix™).

Rebiotix teaches 8 method of reating cofitis in & subject comprising administaring fecal samples from healthy done fects that
contain bacteria to the subject (Abstract "the donor fecal sampls can b screened and processed for subsequent uss in fecal
b?ctenotf“eraw to displace pathogenic or undesired organisms in the digsstive track of a patient with healthy or desirable gut

para [0011] "Bach individial has a personafized gut microbiota insluding an estimated 500 to 5000 or mere spacies of
acteria...an improperly balanced unctioning gut microbicta may piay a role in certain dissases or afflictions, such 35
pseudomamboranous colitts, clostr gifficile colitls, antiobictic-associaiad diarrhea (AAD), vloerative colille {1IC)" {0012
providing bacteriothsrapy o ireat afflictions associated with the gut microbiota, inct L(‘mq clo i difficlie colitis, by
pathogenic o isms in the digestive track of a patient with healthy bacts ai flora intended o bene!
individual with an aftliction associated with the gut microbiota.”; [1188] "provid: 19 a 1e~-i df)se to the cliniclan 1o be admi
pa‘-f—r ", Rebiotix fails 0 teach the method of treating iGl-associated colitis, or a composition comprising 2t least ane 1sc=arcad ar

4

Tyrzercla, Bifidobacterium, Streptococcus, Colinssila, and Fusicatenivacter

2R teaches a method for treating immune checkpaint inhibitor (I -associated colitis in a subject {pg 2, 1 20-37 "iplirmumab is a fully
human monoclonal antibody (mAR] directed against CTLAS, a key negative reguiator of T celf activation...The enterosclitis assaciated
with ipliimumab has featur ilar to both g:’aﬁ"e.susvhoaf ease and in"mmrr‘atory bowel diseass, the a u‘3 oh being

-blocksde of CTUA4 provolses colt tumor escapa.’; pg 42, In 30-37 "Fatiards treated with ipilimumab de\zeiup antibodies t¢
componenis of the enteric flora (8), suggesting that such immune reactions ma contribute to colits. Despiie these potantiaily tive-
threatening 20! xioqeﬁ'c effects, ciinlclans have combined CTLA biockade with that of another immung chetkpoint, relying on the
interract hetween PD-1 and PO-L1, further increasing obiective responses as well as side effects. Therefore addressi ing ihe role
of gut mierabiota in the immunomoduiatory affacts of CT1L4 biockade Is crucial for ths futirs devetopment of immune chs
biockers as antineoplastic agents.”). Given that Rehiotix teaches whersin fecal matier from heaithy donors £an restore he
ievels and traat cofitis, an hecause herichia coll species was well
for usa in a composition, i would have been obvicus to an arfisan of ordinary skili
tharefrom, in order to Ireat colitis in patients being treated with immune checkpoi

inhiditors, such as those taught by IGR.

As the technical features wers known in the art at the time of ¢ s that

would ctherwise unify the groups.

vention, they cannot be considered special tachrical featurs

Therefore, Group I-ii
fzature.

nvantions lack unity under PCT Rule 13 because they do not share the same or comesponding special techinical

2

NOTE, contnuation of lem 4 above: clai 31, 26-87, 71-B2 ara haid unsearchable becauss they are dapendent claims and ars not
drafiad in accerdance with the second and third sentences of Rule £.4a).

7 "methods for

pmpu!amn of bacteria belonging to ong or more of the genera Bscherichia, Akkermansia, Bactarcides, Lachnospiracaas, Blautia,

characterized by neutrophitic infiltrates while the ¢ .ron o phase invoives granulomata and lyrphocytes.”; pg 18, In 28-28 "Figure 1.3, Co

win 10 be present in human feces and could easily be tsoi\..ed
1 the art to experiment with feces or bacteria isolatad

{

Form PCT/ASA2LG (patent family annex) (July 2019)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY
~

To: LAURIE FRIESENHAHN STELLMAN g}{/’gﬁ
NORTON ROSE FULBRIGHT US LLP
88 SAN JACINTO BLVD,, SUHTE 1100
AUSTIN, TX 787014 WRITTEWN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

Date of mailing .
(day/monihivear) 3‘:} 2 j i
<4

N7

2 JUN 7020
Applicant’s or agent’s file reference FOR FURTHER ACTION
UTSC-P1184W0O-1001107438 See paragraph 2 below

International application No, International filing date (daymonthfyear} Pricrity date (dawmontiyear)
FCTASS 20/13808 16 January 2020 {18.61.2020} 18 January 2019 (16.01.2019)

International Patent Classification (IPC) or both national classification and IFC
IPC - ADIN B5/00, A23L 33/135, AB1K 35/37 (2020.01)
CPC - ABTK 35/74, AG1K 35/742, C12N 1/20

Applicant BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM

3

his opinion contains indications relating to the following items:

Box Mo. | Basts of the opiniosn

Box No. Il Priority

Non-estatdishment of opimon with regard 1o novelty, inventive step and industrial applicability

Box Neo. IV Lack of unity of invention

X KO

statement under

s and explanation orting such statement

1 Box Mo, VI Certain documents cited
; Box No. VI Ceitawn defects in the international application
i Box No. VIII Cenain observations on the inernarional spplication

2. FURTHER ACTION

If a demand for infernational pre
International Preliminary Examin
T t..an JllS onc to be th
i ational Se

iminary examination .s made, this opinjon will-be considared 10 be a wiitten opinion of the
2 Authority (“IPEA™) excopt that this docs not apply where the applicamt chooses an Authority
A and the chosen [PRA has notified the international Bureau under Rule 66, 15is(b) that written
g Authority will not be so copsidered.

inion is, as provided above, considered to be 2 writien opinion of the IPEA, the applicant is invited to submit to the TPEA
a written reply where appropuiate, with smendments, before the expiration of 3 months from the date of mailing of Form
PCT/ASA/ZZ or before the expiration of 22 months from the priority date, whichever expres later

For further options, see Form PCTASA/Z20,

vale 43bis. La)(i) with regard to novelty, inventive step and industris! applicability;

Mame and mailing address of the ISA/US | Date of completion of this opinion Authorized officer

Maii Stop FCT, Attey: 1SAM5

Comimissioner for Patents 4 May 2020
1450, Alexandria, Virginia 22313.1450 4 May 2020 BOT Help Desk

ile Mo, 571-273-42300 Telephone Ne. §71-272-4300

Lee Young

Form PCT/ASAST (cover sheet) (revised January 2019)
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WRITTEN OPINION OF THE Internation
INTERNATIONAL SEARCHING AUTHORITY e

Box Mok Basis of this opinion

. With regard to the langnage, this opinfon has been established on the basis of!

srnational application in the languags

which is the language of a translation

i i 2 translation of the international appl

furnished for the purposss of international search (Rufes 12.34a) end 23,100,

nion has been established taking info aco otified to

ority under Rule 61 (Rule 436is.3(b)).

i the rectification of an obvicus mistake authovized by or :

2. 771 This opi
L5

With regard to any nuclestide and/or amino s¢id sequence disclosed ju the interational application, {his opinion has been
established on the basis of a sequence listing:

N

orming part of the international application as filed

D inthe form of an Annex CO/8T2S text file.

I
ety

B on papet of in the form of an image file,

b. ':j furnished tog
L]

er with the International application under PCT Rule 13ser.1{a) for the purposes of international
the form 3 Annex C/ST.235 text file.

; n the form of ap Annex C/ST.25 fext file (Rule 13ser. 1a)).

i:] on paper or in the form of

age file (Rule 13z 1{b) and Administrative Instructions, Section 713),

]

4.1 1 In addition, in the case that more than one version or copy of a sequence iisting has been filed or furnished, the required
femnnd

statements that the mformation in the subsequent or additional copies iz wdentical to that forming part of the application as
filed or doss not go beyond the application as f§ opriate, were furnished.

Additional comments:

Form POTABAAT (Box No. I} (revised January 2019
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WRITTEN OFINION OF THE Intemational application No.
ENTERNATIONAL SEARCHING AUTHORITY

Box No. [l Non-cstablishment of opinion with regard to novelty, inventive step and industriaf apphieability

‘The guastions whether the claimed invention
applicable have not been examined in

the entire

m claims Mog, 8-31, 86.67, 71-82

ppc ars
respect of!

international application,

to be novel, to invelve an lventive sicp (io be non obvicus), o 1 be ind

usiially

i

application, or the said claims Nog
ses 1ot requirs an internationad =

4 international
matier whick

refate to the

earch (specify)

the description, claims or drawings (indicate vam‘zcu[a ments below) or said claires Nos._8-31, 36-67, 71-82

following

S
M (specifvl

becausa they are cepencent claims and ars not drafted in accordance with the s

elem
are 50 unclear that no meaningti! opinjon couid be forraed ¢

sacond and third seniences of Rule 8.4{(a).

the claims, or said olaims Nos
by the description that no mean

are SO

L]

ingfui opin

“international search roport has been established for said claims Nes. 5-31, 36-67, 71-62

dequately supported

furnish a sequence lsting in the form ofan Annex C/8T.2S text file, and such Ysting was not available o the Jnt
rehing Authority in the form and manner

d provided for in Annex C of the Admunis

¢ Instructions.

of an image file compi

furnish 1 sequence listing on paper or in the o
C of the Admansivative lastructions, and such

form and manner acceptable to jt; or the sequence listing fumnished did not comply with the
Amnex C of the Administrative ngtructions.

pay the vequired 1ate funishing fee for the furnis
or (k).

ng of'a

seqic

i Sse Supplemental Box for furthar derails,

aningful opinion could not be formed without the sequencs tisting; the applicant ¢id not, within the preseribed time i

r acceptable 1o it; or the sequence listing furnished did not comply with the
ing with the standard provided for in Annex
vas 1ot :wmlah]e o the International Searching Authority in the

standard pravided for in

ence ligting in response o an invitation wnder Rule 131e- 1{3)

mational

I {revised January 2019)
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WRITTEN OPINION OF THE International application No.

ENTERNATIONAL SEARCHING AUTHORITY ECTAIS 20713308

Box Mo IV Lack of unity of invention

¥

n response to the invitation (Form PCT/ASA/206) to pay additional fees the applicant has, with

» the applicable time limit

paid additional fzes.
paid additional fees under protest and, where applicable, the protest fee.

paid additionzl fees under profest but the applicable protest fee

as not paid

X030

not paid additional fees.

=
21 | This Authority found that sse not to invits the applicant to

pay additional fees.

w

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

2 ! complied with.

not complied with for the following reasons:

This application cortains the follawing inventions or groups of Inventions which are not so linked as to form a single general inventive
concept under PCT Ruls 13.1. in order for all inventions to be searched, the appropriate additional search fees must be paid.

Group 1, claims 1.5, directed 1o a treatment method comprising administering fecat maiter from a haalthy donor.

Group 1, claims 32-35 directed to 2 trestment msthod comprising administering a composition comprising at least ons isolated or pur
population of bacieria.

Group 1, claims 88-79, directed fo a composition comprising at least one isolated or purified population of bacteria.

The inventions listed as Groups 11l do not relate to a single spedial technical feature undar PCT Rule 13.1 because, under PCT Rule

13.2, they lack the same or corresponding special fechnica! features for the following reasons:

Group | has the special technical feature of administering fecal matter from a heaithy donor, that is not required by Groups I, HIL

Group 1 has the special technical faature of administering & compaosition comprising at lsast one isolated or purified population of
Bactaria, that is not required by Groups | HL

Group i has the special technical feature of & composition comprising at least one Isolated or purified popuistion of bacteri
required by Groups |, 1.

Cormmon technical faaiures:

Groups it share the common technic re of a compaosition comprising bacteria.

Groups | and I} further shara the common techninal feature of & method for treatin
& subject comprising administering a composititn compr xcieria o the sub;

immune checkpoint inhibitor (IC)-associated colitis in
t.

Groups i and i further sharg the common technical feature of a composifion comprising at least one isolatad or purifisd population of
bacteria belonging to one or more of the genera Escherichia, Akkermansia, Bacteroides, Lachnospirasene, Blautia, Tyz i
Bifdobacterium, Streptococcus, Colinselia, and Fusicatenibach

sreContinued in Supplemental Box

4. Consequenily, this opinion has been established in respect of the folio

D all parts,

the pants refuling to claims Nos, 16

5 of the international appiication:

Form PCTASAZIT
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WRETTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTUS 20112308

Box No. V Reasoned statesment under Rude 43506, {2)(1) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

L]

Hovelty (M) Claims )
Claims NO
Inventive step (IS) Claims None YES
Ciaims i85 MO
Claims -5 YES
Claims Kore NO

2. Citations and explanations:
Claims 1-5 Yack an inventive sten under PCT Articls 33{3} as being sbvlous over US 2018/02423351 A1 to Rebiotiy, Inc (hereinafter
"Rebiotix”) in view of WO 2018/083263 AZ to institut Gustave Roussy (hereinaftar “IGR").

Regarding claint 1, Rebiotix teaches a mathod for treating colitis in & subject comprising admiristering fecal matter from & heaithy donor to
e =-ub}=‘ct (Abstract "the donor facal sampla can be screened and processed for subseguent use in fecal ba'tter:utherapy o displace

ic or undesired organisms in the dig
has a persoraﬁ-~ed gut micro
funcioning gut microbiota may play a role in cer:am diseﬂ-ses cr aff hctxo 18, S.if'h ar Dsewommn.)"‘r us (.oims ClOSt"ch-‘ﬂ fetis
anticbiotic-associated di amhaa (AAD, unerative colits (UC) 10012} "methods for providing bacteriotherapy fo treat affiictions
with the gut microbiota, inciuding clostridium difficile coliis, by displacing pathogenic arganisms in the digestive track of a patient with

ithy b a’“‘erld] fiora, o bacterial fora intended to benefit a spacific individual with an afffiction sssociatad with the gut microbieta™
{0138} *providing 2 fecal dose to the dinician to be administered fo 8 patient”}. Robictix does not specify that the colifis is immune
checkpoint mhmmr (iCh-associated.
3R teaches s mathod for treating immune chaeckpoint inhibitor (IC])-associated colils in a subject {py 2, In 20-37 “Ipiimumal is a fully
h irnan rmonocional antbody {mah) directed against OTLAS, a key nagative regulator of T cell activation.. The enterocolitis associated with
iab has faatures rmiar o both graft versus-hosi disease and inflammatory bowel disease, the acut»ﬁ phase being characterized by

i na chronic phase Invalves granulomata and lymphocyles”; pg 16, In 28-2 e 1.3, Co-binckads of

CTLAd provokes calitis in tum " g 42, in 30-37 "Patients treated with ipil rm.rr-ab develop ies t onents of the
enteric fiora {8}, sugygesting ths mune reactions ma coniributs to colitis. Despita thesa potantial Iy live-thraatening eolitogenic
effect icians have combined CTLA biackade with that of another immuna checkpaint, relying on the inte n between PD-1 and
sing objective responses as weil as the side effects. Therefore addressing the role of gut mierobiota in the
mmmomodJiqbr, sffects of CTLA biockade is crucial for ‘me fL ure d»veioa..,en*o immune chermmnt blm k‘*h as antineoplastic
agents.”). Given that Rebiotix teaches wherein fecal Wy nd treat colitis, and
because Eschari:‘nia ooh spec;ea was wel: E\nown to be pr'_sen* in h\ r“an feces anr} cau!d easi!y b isoiateci for' use in & composition, it

i i i 83 clated therefrom, in ordar to treat

stive track of a p fient w::h wcaithy ar desirable 3
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tile

tive regulator of T o
fiammatory bowes! diseas: e ghase baing characterized by
fle the chronic phase involves granulomata and ! phocﬁes “pg 18, In figure 1.3, Go-biockade of
s i tumor escapa.”; pg 42, In 30-37 “Pa'ﬂ'a ts ith ipit xma'nao deveiop antibodies fo components of the
i » polam:a! y lvn natu.nmg eofitng _me
1 and

ax&oc‘c‘ted

neutrophilic infiltrate
CTLAS provokes ¢
enteric flora (B), sug
affects, clinicians have combinad CTLA bio
PD-L1, further increasing obje

agents.”. Given that Rebiotix teaches whereln fecal mattar
because Escherichia call species was weil khown to be pr
would have besn obvious to an artisan of ordinary skill in {

it in human feces and could easily be | 'ﬁlatcxd foruseina ucn"posh
arl to experiment with feces or bacieriz isoiated therefiom, in order to treat
colitis in patients, being reated with immune checkpoint inhibitors, such as those taug. t by IGR. have been obvious
o an artisan of ordinary skili in the art to experiment with & ng various forms of colitls, including refrac fnrv iG] associated colitis, in order
to treat patients that could not be effectively traated with "onwr-uf‘nai therapies.

esZontinued in Supplemsntal Box™

Form PCTASA/ZST (Box No. V) {revised January 2019)
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WRITTEN GFINION OF THE International application No.
INTERNATIONAL SEARCHING A UTHORITY PCTAS 205808

Supplemenisl Box

In case the space in sny of the preceding boxes is not sufficient.
Continuation of:
Box iV(R) Lack of unity of invenion:

However, these shared wchnical feature does not represent a contribution over prior an, because these shared technical foatures sre
made obvious over WO 2016/063263 AZ to Institut Gustave Roussy {hereinafter "IGRY) in view of US 2018/0243351 A1 1o
ine {herainafier "Rebi

teaches 3 maethod of realing colitis In a subject comprising adminisisring fecal samples from heaithy donor subjscts that contain
bacteria to the subject (Abstract "thae donor facal sample can be screened and processed for subsequent use in fecal bacteriotherapy to
i pathogenic or undesired arganisms in the digsstive irack of a paiient with healthy or desirable gut microbiota.™; &
individual has & personalized gut microblota including an estimated 500 to 500C or more spadies of bacteria..an improp
funclioning gut microbiote may play a role in certain diseasas o as pseudomembranous colitis, clostricium diffic le coli
riethods far providing bacteriotharapy to treat affictions assosi

biotic-associated diarthea (AAD), ulcerative coliis {LJC)Y" {'1”"’
the qui micmbio‘*a Ir‘rltidm:} C-'O ridivm L.‘;ff"i!e cm"iis by dist Q pathogenis arganisms in the digestive track of a patient w
dividual with an affiction associated with the gut microbiota,™; {"58]

prowd rg a ;»3-_:1! dos° to the c--fﬂcz’sn s} m 3 rnm.s‘emﬁ to g er\t"‘ Rebiotix fails to teach the method of treating iCl-associated colits,
or a composition comprising at least ane isoia urified so::u ation of bactaeria beionging 5 one or mors of the - genera Escharichia,
Akkermansia, Bacteroides, Lachnespiraceas, Biautia, Tyzzerelia, Bifidobacterium Sirep‘ow cus, Colinselia, awd U }

iGR teaches a method for treating immune checiqpaint inhibiter {ICH)-associated colits in & subject {pg &, In 20-37 Yipiiirumab is a fully
nonoclonat antibody (mAR) directed against CTLAA, a key negativr:t raguiator of T cell avztivatian 7 l"e eme”‘/\-,hs associated with
7 > has featuras similar to both graftversus-host disease and inflammatory bowel dissase, the a ute phase uearag characterized by
neutrophilic infitrates whits the chronic phase invoives granulomata and lymphocytes."; pg 10, In 23-28 "Figure 1.5, Co-blockade of OTLAG
provokes colitis in tumor escapa.”; pg 42, In 30-37 "Patients treated with ipilimumab @Vﬂ)oc entibodies to components of the enteric
(8}, suggesting that such immune reactions ma contribute to oolitis. J»'mmte these potentially live-threatening eolitogenic effects, clinicians
hiave com Kade with that of ancther immuns ion between PD-1 and PD-L1, further
s as 'vnil as the sids & robicta in the i"mmomﬁdu'atr‘r‘)
heckpoint blocksrs as anineopiastic agents.™). Given that
3 haalthy bacteria levels and treat colilis, amd hecause Escherichia
d easily be isolated for use in a compositon, it would have been
] the art to ane“imem with feces or bacteria isolated therefram, in order 1o treat colitis in patients
l‘\eck it inhibitors, such as those taught by 1GR.

anti

{

ad’ivessing ihe ro’:e of g

As ths technical featuras were known in the art at the ime of the invention, they cannot be considered special technical features that would
otherwise unify the groups,

Therefore, Group il inventions lack unity under PCT Rule 13 because they do not share the same or comesponding spaecial technical
feature,

NQTE, continuation of tem 4 above: claims 6-31, 38-87, 71-82 are hel d unsearchable because they are dependent claims and are not
drafted in accordarnice with the second and third sentences of Rule 8.4(

Form PCI/ISA/ZET (Supplemental Box) {revised January 2019)
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WRITTEN OFINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY POTAJS 20713808

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Conginuation of!
Box V{2} Citations and Explanati;

Regarding claim 3, the combination of Rebiotix
subject has been treated with anti-CTLA-4 monotharapy {pg 1, |
efficacy of cancer treatments with a drug blocking an immune ».sckpcht and provides methods and probiotics 1o improve the eff
such & freatment in patignts in ne@d tnara pg 2, In 20-37 “ipiimumab i 8 filly human monacic dy {mAn) dirscted a
CTLA4, a key negative regulator of T cell activati The enlsrocoliiis asseciated with iplimumab has features
host d:be..asa and inflamm v bowet cisaase, the a tte phase belng characterized by neutrophilic infilirates while tha chronic phasea
involves granulamata and iymphocytes.”, pg 18, In 25-28 “In the present text, a “drug biociing an immune checkpaint’, or "imm
checkpoint * or irmmune chackpaint biockade drug” designates any drug, molecule or composition which biocks an immune
checkpoint. In particular, it encompasses anti-CTLA-4 antibodies and anti-PO-1 antibodies™),

5-8 "the present

Ragarding claim 4, the combinatinn of Rebiotix and IGR mak
whergin the subject has been reated with anti-PD- monatherapy.

soncerns he role of the microbiots in the ﬂfﬁﬂew of cancer treaiments with a drug blocking ani
and probiotics o improve ﬂ“e efficacy of such a 1 patients in need thereot™; pg 16, In 25
an immune checkpoint”, o "immune c‘m kpoint o:ouiwr" or immung checkpolr .'mm,kade drug” designates any cmg molacule or
composition which plogks an irrmune checkpoint. n particular, it encompas: nti-C .LA-4 dnf;hodies anti-PD- antibodies and anti~
odies.”). Whils IGR does not spanificaliy state that therapy is & comioi xve been obvious to an artisan or
ary skilt in the art that immune checkpoint inhibitor therapy could include 2 single t.neui\pomt irhilbitor, or a combinatinn of check;
inhiditors, in order to optimiza the therapy for a givan patient.

Regarding clatm 5, the combination of Rebiotix and IGR makes cbvious the method of daims 1-2, however fails to teach whersin the
subjsct has been traated with anti-CTLA-4 and anti-PD- cormbination theropy.
IGR teachas wherein immune checkpoint inhibitor therapy can consisted of ar

i

s fo improve the efficacy of such s freatment in patisnis in need therocf' pg 18, In 25-28 *In the presen i
> chackpoeint”, or 'immune checkpoint biocker™ or immune checipoint blockads drug” designates any drug, moleculs or
Pompmmoq which biocks an immune ch eakoo int. n particular, i encompasses ant-CTLA-4 antibodies, ant-PD-i ant.bcdiea and anti-
iy state that therapy is a combination therapy, it would have been obvious to an artisan or
seckpoint inhibiior therapy could include & single chaeckpoint inhibitor, or 5 combiredtion of of

28
ardinary skill in {he art that immune ¢
inhibitors.

Cizims 1-8 have industrial applicability under PCT Articte 33(4) because the subject malier can be made or used I industry.

and IGR makes obvious the method of alsims 1-2, and IGR further teaches wherein the
invention concams the rols of the microbiota in the

fiar to both graft var

shvious the mathod of claims 1-2, howsvar fail to teach the method further
IGR teanhz2s wherein immune checlpeint inhibitor therapy can consisted of anti-CTULA-4 OR anti-PD-! {pg 1, In 5-8 "the present invention

FIne checkpoint, and provides methods
28 "In the present text, 8 "drug blocking

H-FPD-L1

CTLA-4 OR anti-PR-l (pg 1, In 5-8 "the preae-r‘t inverntion
soncerns the role of the microbiota in the efficany of cancer treatments with a drug blecking an immune mec«pg int, and pro methods

noint

PO-L

FISA237 (Suppiomental Box) fevised January 2019)
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Search Conducied By | MAR
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TPC(8): ADTN 65/00, A23L 33/135, A61K 35/37
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CPC: AS1K 35/74, AS1K 35/742, C12N 1/20

CPCARE Classifications
Bearched
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IPC(8): ADIN 65/00, A23L 33/135, AGIK 358/
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Colitis, imunune-checkpoint, inhibit*, fecal, bacteria,
Bscherichia, Akkermansia, Bacteroides, Lachnospiraceae,
Blautia, Tyzzerella, fidobacterium, Streptococcus,
Colinsella, Fusicatentbacter

Search Terms Used
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Electronic Database Searched
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Files Searched

Full-text: AU BEBR CACH CN DE DKEP ES FI FRGB IN JP KR
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5

Search 1 or2 (Results 39321)
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Search 3 and colitis {Results 1080)
4:

search 4 and (immune-checkpoint w3 inhibit*) (Results 3)
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earch 5 and fecal (Results 2)

[ R

search 6 and bacteria® (Results 2)

earch 7 and (Escherichia OR Aldkermansia OR Bacteroides OR Lachnospiraceae OR Blautia OF
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L A4
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Search  colitis (Results 46311)

i:

Search 1 and (immune-checkpoint w3 inhibit*) (Results 57)
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Search 2 and {checkpoint w colitis) (Results 10)

3:

Search 3 and bactert* (Results 5)

4:

Search 4 and (Eecherichia OR Akkermansia OR Bacteroides OR. Lachnospiraceae OR Blautia OR
5: Tyzzerella OR fidobacterium OR Streptococcus OR Colinsella OR Fusicatenibacter) (Reg

Search 2 and bacteri® (Results 45)

O

f.and (Escherichia OR Akkermansia OR Bactercides OR Lachnospiraceae OR Blautiz OR
Tyzzerella OR fidobacterium OR. Streptococcus OR Colinsella OR Fusicatenibacter) (Res
Search 7 and fecal® (Resulis 2}
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Search Logic:

@ e "LCT~colitis™ and fecal matier
1 cxpomt inhibitor associated colitis and fecal matter bacteria
Immune checkpoint inhibitor associated colitis and fecal matter
» Peolitis® and fecal matter
and fecal matter and "immune checkpoint inkibitor”
o o s | 1L1~COMES" and fecal matter
oo s colitis and Immunotoxicity and checkpoint inhibitor therapy and fecal matter
+ = COLMS and (Escherichia OR Akkermansia OR Bacteroides OR Lachnospiraceae
Ol\ Blautia OR Tyzzerella OR fidobacterium OR Streptococeus OR Colinsella” OR
"Fusicatenibacter™
e v s o e OJ18S and ("Hscherichia™ OR "Akkermansia™ OR "Bacteroides" OR
"Lachnospiraceas” OR "Blautia” OR "Tyzzerella” OR "fidobacterium” OR "Streptococcus” OR
"Colinsella” OR "Fusicatenibacter™)
vemain i seo CO1ESS and ("Escherichia™ OR "Alkkermnansia” OR "Bactercides™ OR
"Lachnospiraceas” OR "Blautia” OR "Tyzzerella" OR "fidobacterium" OR. "Streptococcus” OR
"Colinsella" OR "Fusicatenibacter”) and fecal
. fecal matter donor and colitis
st 75w s o6 e i0ETUNE Checkpoint inhibitors and colitis

vt » o lnURE ©

s (.67

9, "
Abowi 57T Tesits (G.US se C-()}ldq

At

Aboul

Electronic Databass Ssarched | Google

Files Ssarched | Patents

Bate Conducted | 12 March 2020, 8 April 2020

Search Logic:

(0.44 seconds} Imumune checkpoint inhibilor associated colitis and fecal matter bacteria

=i (.36 seconds) Inunune checkpoint inhibitor associated colitis and fecal matter

wesat {0.35 seconds) "Iminune checkpoint inhibitor associated colitis" and fecal matter
avasane eus. { 0.3 7 seconds) "colitis” and fecal roatter

seeuzeeesas (.32 seconds) colitis" and fecal roatter and "immune checkpoint inhibitor"

seaeresars (.30 seconds) "ICI-colitis” and fecal matter
svouzs s (0.33 seconds) colitis and immunotoxicity and checkpoint inhibitor therapy and fecal
matter

o ssacerssas (0,53 seconds) colitis and (Escherichia OR Akkermansia OR Bacteroides OR
Lachnospiraceae OR Blautia OR Tyzzerella OR fidobacterium OR Streptococcus OR Colinsella”
OR "Fusicatenibacter™)
avou a2 100resus (0,54 3econds) colitis and ("Hscherichia” OR "Akkermansia” OR "Bacteroides® OR
"Lachnospiraceae” OR "Blautia” OR "Tyzzerella" OR "fidobacterium" OR "Streptococcus” OR
"Colinsella” OR "Fusicatenibacter”)
anou7as0 esute { 101 seconds) colitis and ("Escherichia” OR "Akkermansia”" OR "Bacteroides” OR.
"Lachnospiraceae” OR "Blautia” OR "Tyzzerella" OR "ﬁdob&ct@rium“ OR "Streptococcus" OR
"Colinsella” OR "Fusicatenibacier") and fecal

avaza770 esus {0.49 seconds) colitis and ("Escherichia” OR "‘Akkc:mtaansm" OR "Bacteroides” OR

QoL
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o 1

“Lachnospiraceae™ OR "Blautia" OR "Tyzzerella” OR "fidobacterium™ OR "Streptococcus” OR
"Colinsella" OR "Fusicatenibacter”) and “fecal”
span oz (0,32 szconds) fecal matter donor and colitls
avousioesves (0,33 seconds) "checkpoint inhibitors® and "eolitiz”
e {0.26 seconds) "Immune checkpoint inhibitor associated colitis”
asout 4300 ssute (.33 seconds) immune checkpoint inhibitors and eolitis
s esae (0,40 seconds) immume checkpoint intibitors induced colitis
avongrm s (.50 seconds) Cancer Immunotherapy with Anti-CTLA-4 Monoclonal Antibodies
Induces an Inflammatory Bowel Disease and "colitis”

Abaut

SAO SUPPLEMENTAL SEARCH HISTORY

Electronic Database Searched | PatBass

Files Searched | Full-text: AUBEBR CACH CNDEDKEPES FI FR GB IN JP KR
: SETH TW US WO

Bibliographic: (Europe) AT BABEBG CHCSCY CZ DD
DKEE ESFI GE GRHRHUIEISIT LT LU LV MC MD MT
NL NO PL PT RC RS 8E S SK SM TR UA YU (Asia) EA
GO HKIDILINKIMNMY PHRUSG SUTHTITWUZ
VN (Nerth America) CA CR CU DC GT HN MX NI PA 8V
TT (South America) AR BR CL CO EC PE UY (Austraiasia)
AU NZ (Africa) AP DZ EG KE MA MW OA ZA ZM ZW

Date Conducted | 07 May 2020

Search Logic:

Search 25: f=({{fecal or feces) W4 "healthy donor™} (Results 47)

~

Search 26: 25 and ft=(Escherichia or Akkermansia or Bacteroides) (Results 335)

Search 27: 26 and tac=(fecal or feces) (Results 23)
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Warnings:
Information:
2263172
2 Foreign Reference W02011008369A1.pdf no 21
e119f34c859388b2d4178bdba28af86%ed3|
Warnings:
Information:
8682017
3 Foreign Reference W02015095241A2.pdf no 69
23ca11585099739067 bbcc3a4f3237f2baf]|
16a9
Warnings:
Information:
13886281
4 Foreign Reference W02015153639A1.pdf no 93
6eb39aa4dda60fe90b8df0e88939d0f0719
324e
Warnings:
Information:
3418506
5 Non Patent Literature Borody.pdf no 9
cc7f2936d7be483616a5dc1c2b1bf3c52add
1575
Warnings:
Information:
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Non Patent Literature

Dubin.pdf

554589

db7a8d1b88ebbe6e26e3belal2d9fo8e8d
32c03d

no 8

Warnings:

Information:

Non Patent Literature

EESR_1149EP_AUG2020.pdf

1220291

893fa9cdb091f9b58cdf570651f3db69937al
e862

no 13

Warnings:

Information:

Non Patent Literature

1154WO_ISRWO.pdf

2346209

89c23d184a19cc1c32374809dc4fd011267]
622c

no 15

Warnings:

Information:

Non Patent Literature

Jeng.pdf

1793374

95fc972e85b6e88167e92b1b18c61738c17|
8724d

no 11

Warnings:

Information:

10

Non Patent Literature

Litvak.pdf

1056345

551b162e2f6fcce50f6154c898cdd8ad332a
1dc

no 6

Warnings:

Information:

11

Non Patent Literature

MOCO.pdf

2440516

509b1d39a2519a235fde34123c59b573d9f|
3cdal

no 10

Warnings:

Information:

12

Non Patent Literature

PNG.pdf

472441

dela429ac50bbafe1f80d08b0ef7504d0e0
05ae

no 9

Warnings:

Information:
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13

Non Patent Literature

Roh.pdf

1814047

affb530daf2c0d7046ec46d2a80f9d0abc2d|

no 24

Warnings:

Information:

14

Non Patent Literature

Segata.pdf

2901688

a0061c32805cc45f681d83833f925d2629%2
alea

no 18

Warnings:

Information:

15

Non Patent Literature

Wang.pdf

1210007

deSf10f5133c2f6e4bc0f0b05751679f8cd43|

no 5

Warnings:

Information:

16

Non Patent Literature

Wang_2018.pdf

1092126

5305b5afc7aald802edebl3ef75fe533e8f8
144

no 2

Warnings:

Information:

17

Fee Worksheet (SB06)

fee-info.pdf

38077

178328001c4f7c3687fec4f0e3c75fba6f670|

no 2

Warnings:

Information:

Total Files Size (in bytes){

45251149
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor:
Jennifer WARGO Group Art Unit: 1651

Serial No.: 16/337,820 Examiner: ARIANI, KADE
Filed: March 28, 2019 Atty. Dkt. No.: MDAC.P1149US/1001074761
For: METHODS FOR ENHANCING Confirmation No.: 2735

IMMUNE CHECKPOINT

BLOCKADE THERAPY BY

MODULATING THE MICROBIOME

CERTIFICATE OF ELECTRONIC TRANSMISSION (37 C.F.R. § 1.8)
I, Ashley Overton, hereby certify that this correspondence is being electronically filed with the United States Patent and Trademark
Office via EFS-Web on October 1, 2021. Signed: /Ashley Overton/

INFORMATION DISCLOSURE STATEMENT

In compliance with the duty of disclosure under 37 C.F.R. § 1.56, it is respectfully
requested that this Information Disclosure Statement be entered and the documents listed on
attached Form PTO-1449 be considered by the Examiner and made of record.

In accordance with 37 C.F.R §§ 1.97(g), (h), this Information Disclosure Statement is not
to be construed as a representation that a search has been made, and is not to be construed to be an

admission that the information cited is, or is considered to be, material to patentability as defined
in 37 C.E.R. § 1.56(b).

Timing and Fees

0 Under 37 C.ER. § 1.97(b), no fee or statement is required for filing this Information
Disclosure Statement because it is filed:

[0 within three months of the filing date of a national application other than a CPA under
§ 1.53(d); OR

[J within three months of the actual filing date of the national phase of a PCT
application; OR

[] before the mailing of a first substantive office action (including after filing of an
RCE).

0 Under 37 C.ER. § 1.97(c), this Information Disclosure Statement is filed after the periods
specified in 37 C.F.R. § 1.97(b), but before the mailing date of:

O afinal rejection under 37 C.F.R. § 1.113; OR

O termination of prosecution, e.g. Ex Parte Quayle, M.P.E.P. § 609(B)(2); OR

103060504.1 -1-
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O anotice of allowance under 37 C.F.R. § 1.311;
AND is accompanied by:

J the statement as specified in 37 C.E.R. § 1.97(e) set out below; OR
[0 payment covering the fee of $130.00 (small entity) under 37 C.F.R. § 1.17(p).

DX  Under 37 C.FR. § 1.97(d), this Information Disclosure Statement is filed after the mailing
date of the following actions which have not been withdrawn:

X afinal action under 37 C.F.R. § 1.113; OR
O termination of prosecution; e.g. Ex Parte Quayle, M.P.E.P. § 609(B)(2); OR

L] a notice of allowance under 37 C.F.R. § 1.311 and is filed on or before payment of
the issue fee;
AND is accompanied by:
the statement as specified in 37 C.F.R. § 1.97(e) as set forth below, AND payment
covering the fee of $130.00 (small entity) under 37 C.F.R. § 1.17(p).

Statements Under 37 C.F.R. § 1.97(e) (if applicable)

[0  Each item of information contained in this Information Disclosure Statement was first cited
in any communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of the present Information Disclosure Statement;
OR

[0 No item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and to the
knowledge of the undersigned attorney after making reasonable inquiry, no item of
information contained in this Information Disclosure Statement was known to any individual
designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing date of the
Information Disclosure Statement.

Statement Under 37 C.F.R. § 1.704(d) (if applicable)

[0  Each item of information contained in this Information Disclosure Statement was first cited
in any communication from a foreign patent office in a counterpart foreign application and
that this communication was not received by any individual designated in 37 C.F.R. § 1.56(c)
more than thirty days prior to the filing of this Information Disclosure Statement.

Copies of Cited Materials (if applicable)

[J Copies of materials listed but not attached were cited in benefit (35 U.S.C. § 120) ancestor
application Serial No. on Form 892 by the Examiner and/or Form 1449 by the
applicant; see 37 C.F.R. § 1.98(d).

103060504.1 -2-
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Xl This application may be related by inventorship and/or subject matter to co-pending U.S.

application Serial No. 15/733,682, filed September 28, 2020, Serial No. 17/296,072, filed
May 21, 2021, and Serial No. 17/422,719, filed July 13, 2021.

Payment of Fees Due (if applicable)

X Payment is made by credit card via EFS-Web for $130.00 (small entity) covering the fee
identified above.

[] Please charge Deposit Account No. 50-1212/ $ for the fee identified
above.

X The Commissioner is hereby authorized to charge or credit any overpayment to Deposit
Account 50-1212/MDAC.P1149US/1001074761.

Respectfully submitted,
/Laurie Stellman/

Laurie B.F. Stellman

Reg. No. 66,817
NORTON ROSE FULBRIGHT US LLP Patent Agent for Applicant
98 San Jacinto Blvd., Suite 1100
Austin, TX 78701
(512) 474-5201

Date:  October 1, 2021

103060504.1 -3-
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/337,820 03/28/2019 Jennifer WARGO UTSC.P1149US/1001074761 2735
32425 7590 09/27/2021 | EXAMINER |
NORTON ROSE FULBRIGHT US LLP
98 SAN JACINTO BOULEVARD ARIANL KADE
SUITE 1100
AUSTIN, TX 78701-4255 | axrusr [ paperNumBER |
1651
| NOTIFICATION DATE | DELIVERY MODE |
09/27/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

aoipdocket@nortonrosefulbright.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/337,820 WARGO et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
KADE ARIAN 1651 Yes

-- 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 SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 08 July 2021.
OJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)lv] This action is FINAL. 2b) [J This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)[ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 44,46,49,66,162-165 and 167-178 is/are pending in the application.
5a) Of the above claim(s) 178 is/are withdrawn from consideration.

6) (O Claim(s)___is/are allowed.

7) Claim(s) 44,46,49,66,162-165 and 167-177 is/are rejected.

8) [0 Claim(s) ___is/are objected to.

9) (O Claim(s) ___ are subject to 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(J The drawing(s) filedon _____is/are: a)(1) accepted or b)[] objected to by the Examiner.
Applicant may not 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

12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)o Al b)d Some**  ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.7 Certified copies of the priority documents have been received in Application No.

3.00 Copies of the certified copies of the priority documents have been received in this National 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.

Attachment(s)

1) [ Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)

Paper No(s)/Mail Date
4) [J Other: .

2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20210921
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Application/Control Number: 16/337,820 Page 2
Art Unit: 1651

Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the first inventor to file

provisions of the AlA.

The amendments filed on July 08, 2021 has been received.
Claim 166 is canceled by applicant.

New claim 178 is added.
Claims 44, 46, 49, 66, 162-165 and 167-178 are pending in this application, claim 178 is
withdrawn from further consideration (see Election by Original Presentation below), and claims 44, 46, 49,

66, 162-165 and 167-177 were examined on the merits.

Election by Original Presentation:

Newly submitted claim 178 is directed to a species that is independent or distinct from originally
claimed for the following reasons:

Newly submitted claim 178, Le., further ... administering an immune checkpoint inhibitor, is drawn
to a newly presented species of anticancer treatment (see previously presented claims 162 and 163).

In this case, the newly presented species of anticancer treatment recited in claim 178, has distinct
function or effect, has mutually exclusive characteristics, and is not an obvious variant of the previously
presented anticancer treatments, and would have been restricted had it been presented previously.

Since applicant has received an action on the merits for the originally presented invention, this
invention has been constructively elected by original presentation for prosecution on the merits.

Accordingly, claim 178 is withdrawn from consideration as being directed to a non-elected

invention/species. See 37 CFR 1.142(b) and MPEP § 821.03.

Answer to Arquments:

Withdrawn Rejection(s):
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Application/Control Number: 16/337,820 Page 3
Art Unit: 1651

The rejection of claim 44 and its dependent claims 46, 49, 66 and 162-177 on the basis that they
contain an improper Markush grouping of alternatives, is withdrawn due to the amendments to the claims
filed on 07/08/2021.

The rejection of claims 167 and 173 under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite, is withdrawn due to the amendments to the claims filed on 07/08/2021.

The rejection of claims 44, 66, 166 and 171 under 35 U.S.C. 102 (a)(1) as being anticipated by
Miquel et al,, is withdrawn due to the amendments to the claims filed on 07/08/2021.

The rejection of claims 44, 49 and 162-177 under 35 U.S.C. 102 (a)(1) as being anticipated by
Patyar et al., is withdrawn due to the amendments to the claims filed on 07/08/2021.

The rejection of claims 44, 46, 49 and 162-177 under 35 U.S.C. 103 as being unpatentable over
Patyar et al., as applied to claims 44, 49, and 162-177 above, and further in view of Wei et al, is
withdrawn due to the amendments to the claims filed on 07/08/2021.

Applicant arguments with respect to the above-mentioned rejections are mot because the
rejections are withdrawn.

Applicant's amendment to claim 44, necessitated the new ground(s) of rejection presented in this

Office action.

Claim Rejections - 35 USC $ 112

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 i, in such full, clear, concise, and exact terms
as to 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.

The following is a quotation of the first paragraph of pre-AlA 35 US.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 exact terms as to 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 of carrying out his
invention.
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Application/Control Number: 16/337,820 Page 4
Art Unit: 1651

Claims 44, 46, 49, 66, 162-165 and 167-177 are rejected under 35 U.S.C. 112(a) or 35 US.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 to reasonably
convey to one skilled in the relevant art that the inventor or a joint inventor, or for applications subject to
pre-AlA 35 U.S.C. 112, the inventor(s), at the time the application was filed, had possession of the claimed
invention.

The added material which is not supported by the original disclosure is as follows:
In amended claim 44:

“administering to the subject [in need] a composition comprising one or more isolated or purified

population of bacteria belonging to the family Ruminococcaceae”.

Because, the specification while provides support for reduce implanted melanoma tumor growth
in germ-free mice by direct injection of a fecal microbiota sample (FMT) to said tumor (see for example
paragraph [0103]), it does not necessarily provides support for “administering to the subject a
composition comprising one or more isolated or purified population of bacteria belonging to the family
Ruminococcaceae” for treating cancer or reducing or delaying tumor growth in a subject in need thereof,

as required by amended claim 44.

Applicant should specifically point out the support for any amendments made to the disclosure.

See MPEP § 2163.06.

Conclusions:

No claim(s) is allowed at this time.

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).
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Application/Control Number: 16/337,820 Page 5
Art Unit: 1651

A shortened statutory period 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 advisory 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 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 KADE ARIANI whose telephone number is (571)272-6083. The examiner can normally be
reached on IFP, Monday - Friday, 8:00 AM -4:00 PM EST.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Renee
Claytor can be reached on (571)272-8394. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

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
Private PAIR only. For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/KADE ARIANI/
Primary Examiner, Art Unit 1651
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Application/Control Number: 16/337,820 Page 6
Art Unit: 1651

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000091



Application/Control No.
Search Nofles

Applicant(s)/Patent Under Reexamination

16/337,820 WARGO et al.
T Y
KADE ARIANI 1651
CPC - Searched*
Symbol Date Examiner
A61K35/741 or A61P35/02 or A61P35/00 or A61K9/0053 or A61K45/ 04/02/2021 KA
06 or C12N1/20 or C12Q1/04 or A61K2035/115
A61K35/741 and A61P35/02 and A61P35/00 and A61K9/0053 and 04/02/2021 KA
A61K45/06 and C12N1/20 and C12Q1/04 and A61K2035/115
A61K35/741 or A61P35/02 or A61P35/00 or A61K9/0053 or A61K45/ 09/21/2021 KA
06 or C12N1/20 or C12Q1/04 or A61K2035/115
A61K35/741 and A61P35/02 and A61P35/00 and A61K9/0053 and 09/21/2021 KA
A61K45/06 and C12N1/20 and C12Q1/04 and A61K2035/115
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

U.S. Patent and Trademark Office
Page 1 of 2

Part of Paper No.: 20210921
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 16/337.820 WARGO et al.
INRNMIRN |-~
KADE ARIANI 1651

Search Notes
Search Notes Date Examiner
Inventor/Applicant/Assignee names searched in PALM and EAST ( KA
Jennifer WARGO, Vancheswaran GOPALAKRISHNAN, THE 04/02/2021
BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM)
EAST (US-PGPUB, USPAT, USOCR, EPO, JPO, DERWENT) (see 04/02/2021 KA
attached EAST text and Class./CPC search results)
NPL (google and google scholar) (see attached text search results) 04/02/2021 KA
Inventor/Applicant/Assignee names searched in PALM and EAST ( KA
Jennifer WARGO, Vancheswaran GOPALAKRISHNAN, THE 09/21/2021
BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM)
EAST (US-PGPUB, USPAT, USOCR, EPO, JPO, DERWENT) (see 09/21/2021 KA
attached EAST text and Class./CPC search results)
STN (BIOSIS, CAPLUS, MEDLINE) (see attached search results) 09/22/2021 KA
Interference Search
US Class/CPC .
Symbol US Subclass/CPC Group Date Examiner

U.S. Patent and Trademark Office
Page 2 of 2

Part of Paper No.: 20210921
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EAST Search History

EAST Search History (Prior Art)

. Ref | Hits
O

S110 3762

S112 370,484

5114 29,564
T T e e S T o
S117 4,799

S118 77,612

Search Query

((("THE") near3 ("BOARD") near3
("OF") near3 ("REGENTS") near3 :
/("THE") near3 ("UNIVERSITY") near3
("OF") near3 ("TEXAS") near3 '
{("SYSTEM"))).AS,AANM.

((("WARGO") near3 ("Jennifer")) OR
‘(("GOPALAKRISHNAN") near3
:("Vancheswaran"))).INV.

(A61K35/741 or A61P35/02 or
 A61P35/00 or A61K9/0053 or
 A61K45/06 or C12N1/20 or
.C12Q1/04 or A61K2035/115).cpc.

Clostridia and cancer

Sii4andSi6

Clostridia

US-PGPUB;
_USPAT; :
USOCR; EPO;
JPO;
‘DERWENT

US-PGPUB;
USPAT; :
' USOCR; EPO;
‘JPO; 5
 DERWENT

{(A61K35/741 and A61P35/02 and
A61P35/00 and A61K9/0053 and
:A61K45/06 and C12N1/20 and
:C12Q1/04 and A61K2035/115).cpc.

'US-PGPUB;
'USPAT; :
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REMARKS
A. Status of the Claims

Upon entry of the foregoing amendment, claims 44, 46, 49, 66, and 162-165, and 167-178
are pending in the application, with claim 44 being the independent claim. Claim 166 canceled
without prejudice to or disclaimer of the subject matter therein. Claims 44, 49, 66, 162, 164, 165,
167, 169, 171, 172, and 173 are amended. Claim 178 is new. Support for the amendments to the
claims is found throughout the specification and claims originally filed. For example, support for
the amendments to claims 44, 49, and 66 can be found throughout the specification and claims as
originally filed, inter alia, at page 2, lines 23-27; page 28, lines 1-6; page 28, line 24 to page 29,
line 2; page 37, line 29 to page 38, line 11; page 161, lines 16-26; page 202, line 19 to page 203,
line 5; page 203, line 25 to page 204, line 10; and page 206, lines 3-16. Support for new claim 178
can be found, inter alia, at page 4, lines 19-22; page 15, lines 13-21; page 16, lines 20-23; page
153, lines 18-29; and page 161, lines 16-26. Claim 44 has been amended to recite “the family
Ruminococcaceae,” which is within the class of Clostridia. Claims 162, 164, 165, 167, 169, and
171-173 have been amended to adjust antecedent basis or claim form. These changes are believed
to introduce no new matter, and their entry is respectfully requested.

Based on the above amendment and the following remarks, Applicant respectfully requests
that the Examiner reconsider all outstanding objections and rejections and that they be withdrawn.
B. Improper Markush Grouping

Claim 44 and its dependent claims 46, 49, 66, and 162-177 are rejected on the basis that
they contain an improper Markush grouping of alternatives. (Office Action at page 2.) Applicant
respectfully disagrees. Solely to advance prosecution, and not in acquiescence to any rejection,

claim 44 has been amended to recite a composition comprising one or more isolated or purified

102642608.1 -5-
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population of bacteria belonging to the family Ruminococcaceae. The claim as amended is in
proper form. Applicant respectfully requests withdrawal of this rejection.
C. Rejections under 35 U.S.C. § 112
Claims 167 and 173 are rejected under 35 U.S.C. § 112(b) for alleged indefiniteness. The
Office Action states that claims 167 and 173 recite the limitation “the tumor” for which there is
insufficient antecedent basis because claim 44 does not recite a tumor. (Office Action at page 4.)
Claims 167 and 173 have been amended herewith to depend from claim 165 that recites
that the subject has a tumor. Therefore, proper antecedent basis for claims 167 and 173 is provided.
Applicant respectfully requests withdrawal of this rejection.
D. Rejections under 35 U.S.C. § 102

1. The Claims Are Novel In View Of Miquel.

Claims 44, 66, 166, and 171 are rejected under 35 U.S.C. § 102(a)(1) for allegedly lacking
novelty in view of Miquel et al. (Current Opinion in Microbiology, 2013, Vol. 16, p. 255-261.).
The Office asserts:

Claim Interpretation:

Giving the claims the broadest reasonable interpretation of "a subject at risk of
developing a cancer" is being interpreted as a population which are susceptible to
development of cancer (see for example, p. 41 right-hand column 3rd paragraph of
Maronpot et al., Toxicologic Pathology, 2004, Vol. 32, Suppl. 1, p. 40-48).

(Office Action at page 4.)

Applicant respectfully disagrees with this interpretation. The Office appears to rely on an
extraneous source for claim interpretation without considering the claim language “in light of the
specification as it would be interpreted by one of ordinary skill in the art.” MPEP § 2111. However,
solely to advance prosecution, Applicant has canceled claim 166, which recited “the subject is
identified as at risk of developing a cancer.” Applicant reserves the right to address the

interpretation of this phrase in continuing applications.
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The Examiner appears to assert that Miquel teaches a method of preventing cancer. Solely
to advance prosecution, and not in acquiescence to any rejection, Applicant has amended claim 44
to recite a method of treating cancer or reducing or delaying tumor growth in a subject in need
thereof, comprising administering to the subject a composition comprising one or more isolated or
purified population of bacteria belonging to the family Ruminococcaceae. Applicant believes the
amendment renders the rejection of claim 44, and its dependent claims 66 and 171, over Miquel
moot. Applicant respectfully requests withdrawal of this rejection.

2. The Claims Are Novel In View Of Patvar.

Claims 44, 49, and 162-177 are rejected under 35 U.S.C. § 102(a)(1) for allegedly lacking
novelty in view of Patyar et al. (Journal of Biomedical Science, 2010, Vol. 17, Nol. 21, p. 1-9))
Applicant respectfully disagrees.

The Office appears to assert that Patyar teaches the claimed method of treating cancer by
administering C. novyi-NT. Solely to advance prosecution, and not in acquiescence to any
rejection, Applicant has amended claim 44 to recite a method of treating cancer or reducing or
delaying tumor growth in a subject in need thereof, comprising administering to the subject a
composition comprising one or more isolated or purified population of bacteria belonging to the
family Ruminococcaceae. Applicant believes the amendment renders the rejection of claim 44,
and its dependent claims 49 and 162-177, over Patyar moot as C. novyi-NT is not in the family
Ruminococcaceae. Applicant respectfully requests withdrawal of this rejection.

E. Rejections under 35 U.S.C. § 103

Claims 44, 46, 49, and 162-177 are rejected under 35 U.S.C. § 103 for alleged obviousness

in view of Patyar and Wei et al. (Cancer Letters, 2008, Vol. 259, p. 16-27.). Applicant respectfully

disagrees.

102642608.1 -7-
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Patyar has been discussed above with respect to claims 44, 49, and 162-177. The Office
Action appears to rely on Wei to reject claim 46. However, Wei fails to bridge the gap between
the teachings of Patyar and claim 44, from which claim 46 depends, as it also does not teach
administration of a bacteria in the family of Ruminococcaceae. Therefore, the references fail to

render claim 46 obvious. Applicant respectfully requests withdrawal of this rejection.

CONCLUSION

In light of the presented remarks, Applicant respectfully asserts that the pending claims are
patentable for at least the reasons set forth above. Should additional information be required,
Examiner is respectfully asked to notify Applicant of such need. If any impediments to the prompt
allowance of the claims can be resolved by a telephone interview, Examiner is respectfully
requested to contact the undersigned.

Respectfully submitted,
/Laurie Stellman/
Laurie Stellman
Reg. No. 66,817
NORTON ROSE FULBRIGHT US LLP Agent for Applicants
98 San Jacinto Blvd., Suite 1100
Austin, Texas 78701
(512) 536-3072

Date:  July 8, 2021
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AMENDMENT TO THE CLAIMS

The listing of claims will replace all prior versions, and listing of claims in the application.

1-43. (Canceled)

44, (Currently Amended) A method of treating erpreventing-cancer or reducing or delaying

tumor growth in a subject in need thereof, comprising administering to the subject a composition

comprising atteast one or more isolated or purified population of bacteria belonging to ene-er
more-of the-class-Clostridia—elass Melieutes—erder Clostridiates; the family Ruminococcaceae

45.  (Canceled)

46.  (Previously Presented) The method of claim 44, wherein the cancer is a skin cancer
selected from basal-cell skin cancer, squamous-cell skin cancer, melanoma,
dermatofibrosarcoma protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma,
spindle cell tumors, sebaceous carcinomas, microcystic adnexal carcinoma, Paget' s disease of

the breast, atypical fibroxanthoma, leiomyosarcoma, or angiosarcoma.
47-48. (Canceled)

49. (Currently Amended) The method of claim 44, wherein the method further comprises

administering atteast-ere-an additional anticancer treatment.
50-65. (Canceled)

66.  (Currently Amended) The method of claim 44, wherein the population of bacteria

compesition comprises the bacteria Faecalibacterium prausnitzii.
67-161. (Canceled)

162.  (Currently Amended) The method of claim 49, wherein the atleast-ene-additional
anticancer treatment is surgical therapy, chemotherapy, radiation therapy, hormonal therapy,
immunotherapy, small molecule therapy, receptor kinase inhibitor therapy, anti-angiogenic

therapy, cytokine therapy, cryotherapy or a biological therapy.
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163.  (Previously Presented) The method of claim 162, wherein the biological therapy is a

monoclonal antibody, siRNA, miRNA, antisense oligonucleotide, ribozyme or gene therapy.

164.  (Currently Amended) The method of claim 49, wherein the atleast-ene-immune
cheekpeintinhibitorandforatleast-one-addittonal anticancer treatment is administered

intratumorally, intraarterially, intravenously, intravascularly, intrapleuraly, intraperitoneally,
intratracheally, intrathecally, intramuscularly, endoscopically, intralesionally, percutaneously,

subcutaneously, regionally, stereotactically, orally or by direct injection or perfusion.

165.  (Currently Amended) The method of claim 44, defined-as-method-oftreating-a-caneer

wherein the subject has a tumor.
166. (Canceled)

167.  (Currently Amended) The method of claim [[44]]165, wherein administration of the

composition results in an increase of CD8" T lymphocytes in the tumor.

168.  (Previously Presented) The method of claim 167, wherein the T lymphocytes are
cytotoxic T lymphocytes.

169.  (Currently Amended) The method of claim 44, wherein administration of the composition
results in an increase of effector CD4", CD8" T lymphocytes, monocytes and/or myeloid

dendritic eeHcells in the systemic circulation or the peripheral blood of the subject.

170.  (Previously Presented) The method of claim 44, wherein administration of the
composition results in a decrease of B cells, regulatory T cells and/or myeloid derived suppressor

cells in the systemic circulation or the peripheral blood of the subject.

171.  (Currently Amended) The method of claim [[44]]165, wherein administration of the
composition to the subject results in an increase in CD3, CD8, PD1, FoxP3, Granzyme B and/or

PD-L1 expression in a tumor immune infiltrate.

172.  (Currently Amended) The method of claim [[44]]165, wherein administration of the
composition to the subject results in an a decrease in RORyT expression in a tumor immune

infiltrate.
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173.  (Currently Amended) The method of claim [[44]]165, wherein administration of the
composition to the subject results in an increase in CD45%, CD37/CD20"/CD56*, CD68" and/or
HLA-DR" cells in the tumor.

174.  (Previously Presented) The method of claim 44, wherein administration of the

composition to the subject results in an increase in the level of innate effector cells in the subject.

175.  (Previously Presented) The method of claim 174, wherein the innate effector cells are
CD45°CD11b"Ly6G™ cells.

176.  (Previously Presented) The method of claim 44, wherein administration of the
composition to the subject results in a decrease of the level of suppressive myeloid cells in the

subject.

177.  (Previously Presented) The method of claim 176, wherein suppressive myeloid cells are
CD45°CD11b"CD11c¢” cells.

178.  (New) The method of claim 44, wherein the method further comprises administering an

immune checkpoint inhibitor.
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Application/Control Number: 16/337,820 Page 2
Art Unit: 1651

Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the first inventor to file

provisions of the AlA.

The response filed on February 10, 2021 has been received.

Claims 1, 3, 5, 7-9, 18, 20, 25-27, 35, 37, 40, 43, 73, 75,79, 129, 131, 136, 139, 140 and 143, were
canceled by applicant.

New claims 162-177 are added.

Claims 44, 46, 49, 66 and 162-177 are pending in this application and were examined on the

merits (Also, see Restriction/Election below).

Restriction/Election:

Applicant’s election without traverse of Group Ill claims 44, 46, 49 and 66, in the reply filed on
02/10/2021 is acknowledged.

Claims 1, 3, 5, 7-9, 18, 20, 25-27, 35, 37, 40, 43, 73, 75, 79, 129, 131, 136, 139, 140 and 143, were
canceled by applicant in the same reply.

Election was made without traverse in the reply filed on 02/10/2021.

Improper Markush Grouping

Claim 44 and its dependent claims 46, 49, 66 and 162-177 are rejected on the basis that they
contain an improper Markush grouping of alternatives. See /n re Harnisch, 631 F.2d 716, 721-22 (CCPA
1980) and £x parte Hozumi, 3 USPQ2d 1059, 1060 (Bd. Pat. App. & Int. 1984).

A Markush grouping is proper if the alternatives defined by the Markush group (i.e., alternatives
from which a selection is to be made in the context of a combination or process, or alternative chemical
compounds as a whole) share a “single structural similarity” and a common use. A Markush grouping
meets these requirements in two situations. First, a Markush grouping is proper if the alternatives are all

members of the same recognized physical or chemical class or the same art-recognized class, and are
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disclosed in the specification or known in the art to be functionally equivalent and have a common use.
Second, where a Markush grouping describes alternative chemical compounds, whether by words or
chemical formulas, and the alternatives do not belong to a recognized class as set forth above, the
members of the Markush grouping may be considered to share a “single structural similarity” and
common use where the alternatives share both a substantial structural feature and a common use that
flows from the substantial structural feature. See MPEP § 706.03(y).

The Markush grouping “class Clostridia, class Mollicutes, order Clostridiales, family
Ruminococcaceae and/or genus Faecalibacterium” recited in claim 44 is improper because the
alternatives defined by the Markush grouping do not share both a single structural similarity and a
common use for the following reasons:

In this case, the members of the Markush grouping “class Clostridia, class Mollicutes, order
Clostridiales, family Ruminococcaceae and/or genus Faecalibacterium” recited in claim 44, do not known
in the art to be structurally or functionally equivalent and they do not share a common use.

In this case, for example, class Clostridia consists of a large and heterogeneous species of bacteria
reside in soil, vegetation, and mammalian Gl flora including many animal and human pathogens, while
Mollicutes is a class of bacteria that lack cell wall, as such the members are not functionally or structurally
equivalent, and share a common feature or use.

To overcome this rejection, Applicant may set forth each alternative (or grouping of patentably
indistinct alternatives) within an improper Markush grouping in a series of independent or dependent
claims and/or present convincing arguments that the group members recited in the alternative within a

single claim in fact share a single structural similarity as well as a common use.

Claim Rejections - 35 USC $ 112

The following is a quotation of 35 US.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one 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:
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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.

Claims 167 and 173 rejected under 35 US.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph,
as being indefinite for failing to particularly point out and distinctly claim the subject matter which the
inventor or a joint inventor (or for applications subject to pre-AlA 35 U.S.C. 112, the applicant), regards as
the invention.

Claim 167 recites the limitation "the tumor” in claims 44. There is insufficient antecedent basis for
this limitation in the claim. Because claim 44 does not recite a tumor.

Claim173 recites the limitation "the tumor" in claims 44. There is insufficient antecedent basis for

this limitation in the claim. Because claim 44 does not recite a tumor.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis
for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, on
sale, or otherwise available to the public before the effective filing date of the claimed invention.

Claims 44, 66, 166 and 171 are rejected under 35 U.S.C. 102 (a)(1) as being anticipated by Miquel

et al. (Current Opinion in Microbiology, 2013, Vol. 16, p. 255-261).

Claim Interpretation:

Giving the claims the broadest reasonable interpretation of “a subject at risk of developing a
cancer” is being interpreted as a population which are susceptible to development of cancer (see for
example, p. 41 right-hand column 3™ paragraph of Maronpot et al., Toxicologic Pathology, 2004, Vol. 32,

Suppl. 1, p. 40-48).
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Regarding claims 44, 66, and 166, Miquel et al. disclose a method of preventing cancerin a
subject at risk of developing a cancer comprising administering to the subject at risk of developing a
cancer composition comprising at least one isolated or purified population of bacteria Faecalibacterium
prausnitzii (administering Faecalibacterium prausnitzii to mice, Faecalibacterium prausnitzii A2-165
deposit number DSM 17677, Faecalibacterium prausnitzii is the most abundant bacteria in the intestinal
microbiota and further teach beneficial effects of butyrate-producing Faecalibacterium prausnitzii for
health and reduction of cancer progression) (see for example, p. 255 left-hand column last paragraph,

right-hand column 2" paragraph, p. 256 left-hand column last 3™ paragraph, and Abstract).

Regarding claim 171, Miquel et al. further disclose wherein administration of the composition to
the subject results in an increase FoxP3, ... (anti-inflammatory mechanism of £ prausnitzi; by enhance the
suppressive activity of Foxp3+ Tregs) (see for example, p. 258 Figure 2. legend and p. 259 left-hand

column 15t paragraph lines 22-28).

Regarding the limitations of claims 167-170 and 172-177 not explicitly disclosed by Miquel et al,,
L.e., wherein administration of the composition results in an increase of CD8+ T lymphocytes in the tumor
(claim 167), wherein the T lymphocytes are cytotoxic T lymphocytes (claim 168), wherein administration of
the composition results in an increase of effector CD4+, CD8+ T lymphocytes, monocytes and/or myeloid
dendritic cell in the systemic circulation or the peripheral blood of the subject (claim 169), wherein
administration of the composition results in a decrease of B cells, regulatory T cells and/or myeloid
derived suppressor cells in the systemic circulation or the peripheral blood of the subject (claim 170),
wherein administration of the composition to the subject results in an decrease in RORyT expression in a
tumor immune infiltrate (claim 172), wherein administration of the composition to the subject results in
an increase in CD45+, CD3+/CD20/CD56+, CD68+ and/or HLA-DR+ cells in the tumor (claim 173),
wherein administration of the composition to the subject results in an increase in the level of innate
effector cells in the subject (claim 174), wherein the innate effector cells are CD45 CD1 1b+Ly6G+ cells
(claim 175), wherein administration of the composition to the subject results in a decrease of the level of

suppressive myeloid cells in the subject (claim 176), and wherein suppressive myeloid cells are CD45-
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CD11b+CD11c" cells (claim177), the above-mentioned “"wherein” clauses in claims 167-170 and 172-177
are not given weight because they simply express the intended results of the method step positively

recited by Miquel et al.

Miquel et al. therefore anticipates the claimed method.

Claims 44, 49 and 162-177 are rejected under 35 U.S.C. 102 (a)(1) as being anticipated by Patyar

et al. (Journal of Biomedical Science, 2010, Vol. 17, Nol. 21, p. 1-9).

Regarding claim 44, Patyar et al. disclose a method of treating cancer in a subject comprising
administering to the subject a composition comprising at least one isolated or purified population of
bacteria belonging to one or more of the class Clostridia (administration of clostridia to animals having
tumor, and significant anti-tumor effects of C. nowyi-NT) (see for example, p. 2 right-hand column 1st

paragraph).

Regarding claim 49, Patyar et al. disclose administering at least one additional anticancer
treatment (C novyi-NT used in combination with radiotherapy, chemotherapy, radioimmunotherapy, and

anti-microtuble agents) (see for example, p. 2 right-hand column 2" paragraph).

Regarding claim 162, Patyar et al. disclose wherein the at least one additional anticancer
treatment is surgical therapy, chemotherapy, radiation therapy, hormonal therapy, immunotherapy, small
molecule therapy, receptor kinase inhibitor therapy, anti-angiogenic therapy, cytokine therapy,
cryotherapy or a biological therapy (C. novy-NT used in combination with radiotherapy, chemotherapy,

radio-immunotherapy, and anti-microtuble agents) (see for example, p. 2 right-hand column 2

paragraph).

Regarding claim 163, Patyar et al. disclose wherein the biological therapy is a monoclonal
antibody, siRNA, miRNA, antisense oligonucleotide, ribozyme or gene therapy (monoclonal antibody or

Mab B3) (see for example, p. 5 left-hand column 2" paragraph).
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Regarding claim 164, Patyar et al. disclose wherein the at least one immune checkpoint inhibitor
and/or at least one additional anticancer treatment is administered intratumorally, intraarterially,
intravenously, intravascularly, intrapleuraly, intraperitoneally, intratracheally, intrathecally, intramuscularly,
endoscopically, intralesionally, percutaneously, subcutaneously, regionally, stereotactically, orally or by
direct injection or perfusion (intravenously administration of clostridia) (see for example, p. 2 right-hand

column 1%t paragraph).

Regarding claim 165, Patyar et al. disclose defined as method of treating a cancer wherein the
subject has a tumor (administration of clostridia to animals having tumor, and significant anti-tumor

effects of C novyi-NT) (see for example, p. 2 right-hand column 15t paragraph).

Regarding the limitations of claims 167-177 not explicitly disclosed by Patyar et al,, i.e., wherein
administration of the composition results in an increase of CD8+ T lymphocytes in the tumor (claim 167),
wherein the T lymphocytes are cytotoxic T lymphocytes (claim 168), wherein administration of the
composition results in an increase of effector CD4+, CD8+ T lymphocytes, monocytes and/or myeloid
dendritic cell in the systemic circulation or the peripheral blood of the subject (claim 169), wherein
administration of the composition results in a decrease of B cells, regulatory T cells and/or myeloid
derived suppressor cells in the systemic circulation or the peripheral blood of the subject (claim 170),
wherein administration of the composition to the subject results in an increase in CD3, CD8, PD1, FoxP3,
Granzyme B and/or PD-L1 expression in a tumor immune infiltrate (claim 171), wherein administration of
the composition to the subject results in an decrease in RORyT expression in a tumor immune infiltrate
(claim 172), wherein administration of the composition to the subject results in an increase in CD45+,
CD3+/CD20/CD56+, CD68+ and/or HLA-DR+ cells in the tumor (claim 173), wherein administration of the
composition to the subject results in an increase in the level of innate effector cells in the subject (claim
174), wherein the innate effector cells are CD45 CD1 1b+Ly6G+ cells (claim 175), wherein administration
of the composition to the subject results in a decrease of the level of suppressive myeloid cells in the

subject (claim 176), and wherein suppressive myeloid cells are CD45-CD11b+CD11c¢" cells (claim177), the
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above-mentioned “wherein” clauses in claims 167-170 and 172-177 are not given weight because they

simply express the intended results of the method step positively recited by Patyar et al.

Patyar et al. therefore anticipates the claimed method of treating cancer in a subject.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections

set forth in this Office action:
A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention
is not identically disclosed as set forth in section 102, if the differences between the claimed
invention and the prior art are such that the claimed invention as a whole would have been obvious
before the effective filing date of the claimed invention to a person having ordinary skill in the art
to which the claimed invention pertains. Patentability shall not be negated by the manner in which
the invention was made.

The factual inquiries for establishing a background for determining obviousness under 35 U.S.C. 103 are
summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or nonobviousness.

Claims 44, 46, 49 and 162-177 are rejected under 35 U.S.C. 103 as being unpatentable over Patyar
et al. (Journal of Biomedical Science, 2010, Vol. 17, Nol. 21, p. 1-9), as applied to claims 44, 49, and 162-

177 above, and further in view of Wei et al. (Cancer Letters, 2008, Vol. 259, p. 16-27).

The teachings of Patyar et al. with respect to the limitations of claims 44, 49, and 162-177 were

discussed above in detail.
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Regarding claim 46, Wei et al. teach treating melanoma in a subject using bacteria belonging to
one or more of the class Clostridia (spores of C oncolyticum M-55 to treat mice bearing Harding-Passey
melanoma) (see for example p. 20 right-hand column 2™ column), and (treating B16 melanoma with C

novyi-NT combination therapy) (see p. 21, Table 2 last strain).

Therefore, a person of ordinary skill in the art before the effective filing date of the invention
knowing that bacteria belonging to one or more of the class Clostridia can be used to treat melanoma (as
taught by Wei et al.) would have been motivated to modify the method taught by Patyar et al. and
administer to a subject having melanoma (skin cancer) a composition comprising at least one isolated or
purified population of the class Clostridia according to the teachings of Patyar et al. and Wei et al. with a
reasonable expectation of success in providing the claimed method of treating or preventing cancer in a
subject comprising administering to the subject a composition comprising at least one isolated or
purified population of bacteria belonging to one or more of the class Clostridia. Because Patyar et al.
teach a method of treating cancer in a subject comprising administering to the subject a composition
comprising at least one isolated or purified population of bacteria belonging to one or more of the class
Clostridia, and further because Wei et al. teach treating melanoma in a subject using bacteria belonging

to one or more of the class Clostridia.

Conclusions:

No claim(s) is allowed at this time.

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to KADE ARIANI whose telephone number is (571)272-6083. The examiner can normally be
reached on IFP, Monday - Friday, 8:00 AM -4:00 PM EST.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Renee
Claytor can be reached on (571)272-8394. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

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
Private PAIR only. For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/KADE ARIANI/
Primary Examiner, Art Unit 1651
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AMENDMENT TO THE CLAIMS

The listing of claims will replace all prior versions, and listing of claims in the application.
1-43. (Canceled)

44, (Original) A method of treating or preventing cancer in a subject comprising administering
to the subject a composition comprising at least one isolated or purified population of bacteria
belonging to one or more of the class Clostridia, class Mollicutes, order Clostridiales, family

Ruminococcaceae and/or genus Faecalibacterium.
45.  (Canceled)

46.  (Previously Presented) The method of claim 44, wherein the cancer is a skin cancer selected
from basal-cell skin cancer, squamous-cell skin cancer, melanoma, dermatofibrosarcoma
protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal carcinoma, Paget' s disease of the breast, atypical

fibroxanthoma, leiomyosarcoma, or angiosarcoma.
47-48. (Canceled)

49.  (Original) The method of claim 44, wherein the method further comprises administering at

least one additional anticancer treatment.
50-65. (Canceled)

66.  (Original) The method of claim 44, wherein the composition comprises the bacteria

Faecalibacterium prausnitzii.
67-161. (Canceled)

162.  (New) The method of claim 49, wherein the at least one additional anticancer treatment is
surgical therapy, chemotherapy, radiation therapy, hormonal therapy, immunotherapy, small
molecule therapy, receptor kinase inhibitor therapy, anti-angiogenic therapy, cytokine therapy,

cryotherapy or a biological therapy.

101763493.1 -2-
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163. (New) The method of claim 162, wherein the biological therapy is a monoclonal antibody,

siRNA, miRNA, antisense oligonucleotide, ribozyme or gene therapy.

164. (New) The method of claim 49, wherein the at least one immune checkpoint inhibitor
and/or at least one additional anticancer treatment is administered intratumorally, intraarterially,
intravenously, intravascularly, intrapleuraly, intraperitoneally, intratracheally, intrathecally,
intramuscularly, endoscopically, intralesionally, percutaneously, subcutaneously, regionally,

stereotactically, orally or by direct injection or perfusion.

165.  (New) The method of claim 44, defined as method of treating a cancer wherein the subject

has a tumor.

166. (New) The method of claim 44, defined as method of preventing cancer wherein the

subject is identified as at risk of developing a cancer.

167. (New) The method of claim 44, wherein administration of the composition results in an

increase of CD8" T lymphocytes in the tumor.
168. (New) The method of claim 167, wherein the T lymphocytes are cytotoxic T lymphocytes.

169. (New) The method of claim 44, wherein administration of the composition results in an
increase of effector CD4", CD8" T lymphocytes, monocytes and/or myeloid dendritic cell in the

systemic circulation or the peripheral blood of the subject.

170.  (New) The method of claim 44, wherein administration of the composition results in a
decrease of B cells, regulatory T cells and/or myeloid derived suppressor cells in the systemic

circulation or the peripheral blood of the subject.

171.  (New) The method of claim 44, wherein administration of the composition to the subject
results in an increase in CD3, CD8, PD1, FoxP3, Granzyme B and/or PD-L1 expression in a tumor

immune infiltrate.

172.  (New) The method of claim 44, wherein administration of the composition to the subject

results in an decrease in RORyT expression in a tumor immune infiltrate.

101763493.1 -3-
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173.  (New) The method of claim 44, wherein administration of the composition to the subject

results in an increase in CD45", CD3*/CD20/CD56", CD68" and/or HLA-DR" cells in the tumor.

174.  (New) The method of claim 44, wherein administration of the composition to the subject

results in an increase in the level of innate effector cells in the subject.

175.  (New) The method of claim 174, wherein the innate effector cells are

CD45°CD11b"Ly6G™ cells.

176.  (New) The method of claim 44, wherein administration of the composition to the subject

results in a decrease of the level of suppressive myeloid cells in the subject.

177. (New)  The method of claim 176, wherein suppressive myeloid cells are

CD45°CD11b"CD11c¢" cells.
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REMARKS
A. Claim Amendments
Claims 1, 3, 5, 7-9, 18, 20, 25-27, 35, 37, 40, 43, 44, 46, 49, 66, 73, 75, 79, 129, 131, 136,
139, 140, and 143 were pending at the time of the Action. Claims 1, 3, 5, 7-9, 18, 20, 25-27, 35,
37, 40, 43, 73, 75, 79, 129, 131, 136, 139, 140, and 143 are canceled. Claims 162-177 are new
and supported by at least original claims 50-65. No new matter has been added. Claims 44, 46,
49, 66, and 162-177 are pending.
B. Restriction Requirement Election
In response to the restriction requirement, Applicants elect, without traverse, to prosecute
Group I1I. In response to the species election, Applicants elect a bacteria species of class Clostridia.
Claims 44, 46, 49, 66, and 162-177 relate to the election.
The Examiner is invited to contact the undersigned patent agent with any questions,
comments or suggestions relating to the referenced patent application.
Respectfully submitted,
/Laurie Stellman/
Laurie Stellman
Reg. No. 66,817
NORTON ROSE FULBRIGHT US LLP Agent for Applicants
98 San Jacinto Blvd., Suite 1100
Austin, Texas 78701

(512) 536-3072

Date:  February 10, 2021
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000140




PTO/AIA/22 (10-20)

Approved for use through 11/30/2020. OMB 0651-0031

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 information unless it displays a valid OMB control number.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | UTSC.P1149US/1001074761

Application Number Filed

16/337,820 March 28, 2019

For
METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE MICROBIOME
Art Unit Examiner

1651 Ariani Kade

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 requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Eee Small Entity Fee Micro Entity Fee
One month (37 CFR 1.17(a)(1)) $220 $110 $55 $ 110
D Two months (37 CFR 1.17(a)(2)) $640 $320 $160 $
D Three months (37 CFR 1.17(a)(3)) $1,480 $740 $370 $
D Four months (37 CFR 1.17(a)(4)) $2,320 $1,160 $580 $
[:l Five months (37 CFR 1.17(a)(5)) $3,160 $1,580 $790 $

Applicant asserts small entity status. See 37 CFR 1.27.

[<]

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

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

The Director has already been authorized to charge fees in this application to a Deposit Account.

MO O O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 50-1212/1001074761

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

|:| applicant.

attorney or agent of record. Registration number 66’81 7

|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Laurie Stellman/ February 10, 2021

Signature Date
Laurie Stellman 512-536-3072
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

D * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.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 information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc Code: R46C.REQ
Document Description: Request under 37 CFR 1.46(c) to correct, update or change the applicant.

PTO/AIA/41 (04-15)

Approved for use through 11/30/2020. OMB 0651-0031

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 information unless it displays a valid OMB control number.

(" REQUEST TO CORRECT OR UPDATE | Appiication Number 16/337,820 A
THE NAME OF THE APPLICANT UNDER | Filing Date March 28, 2018
37 CFR 1.46(c)(1), OR CHANGE THE | First Named inventor Jennifer Wargo
APPLICANT UNDER 37 CFR 1.46(c)(2) |~ Not yet assigned
(FOR USE ONLY IN APPLICATIONS FILED ON OR AFTER Examiner Name Not yet assigned
\ SEPTEMBER 16, 2012) nompar et UTSC.P1149US-1001074761 )

To: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Applicant hereby requests that the name of the applicant be corrected or updated under 37 CFR 1.46(c)(1), or that the applicant be changed
under 37 CFR 1.46(c)(2), in the above-identified application. Requests under 37 CFR 1.46(c)(1) or (c)(2) cannot be submitted after payment of
the issue fee or if the application has been patented.

Please check the applicable box(es) below.

I:' 1. This request is to correct or update the name of the applicant (under 37 CFR 1.46(c)(1)) and includes:

|:| An application data sheet (ADS) in accordance with 37 CFR 1.76(c) with the corrected or updated information shown with markings
(e.g., underlining for insertions, strikethrough for deletions). A Corrected Web-based ADS may be used.

Note: Requests under 37 CFR 1.46(c)(1) may be filed to correct typographical errors in the name of the § 1.46 applicant, or for
updating the name of the § 1.46 applicant (i.e., where there is no change in the applicant itself but just in the applicant’s name). See
the Manual of Patent Examining Procedure (MPEP) section 605.01.

|:| 2. This request is to change the applicant (under 37 CFR 1.46(c)(2)) and includes:

|:| An application data sheet (ADS) in accordance with 37 CFR 1.76(c) that identifies the changes with proper markings (underlining for
insertions and strikethrough for deletions). A Corrected Web-based ADS may be used.

D A Statement Under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent). See MPEP 325.

lam the

|:| applicant* |:| attorney or agent of record |i| attorney or agent acting under 37 CFR 1.34
Registration number 45104 Registration number

signature / GiN& N. Shishima/

Typed or printed name Gina H. SHISHIMA
Date November 12, 2020

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. *Juristic entities
must be represented by a patent practitioner (See 37 CFR 1.31, applicable to any paper filed on or after September 16, 2012 that is presented
on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature is required, see below**.

El ** Total of 1 forms are submitted.

_This collection of information is required by 37 (mhe information is required to obtain or retain a benefit by the public which is to fﬁe (and by the USPTT
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 to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (6 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

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.S.C. 552a(m).

5. Arecord 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.

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.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

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

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 inspection or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/AIA/14 (02-18)

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

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

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | UTSC.P1149US/40040858741001074761
Application Number 16/337,820

Title of Invention

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE
MICROBIOME

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

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

Secrecy Order 37 CFR 5.2:

[

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

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Jennifer WARGO

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

City | Houston | State/Province | TX | Country of Residencé us

Mailing Address of Inventor:

Address 1 1814 Bissonnet St.

Address 2

City Houston | State/Province TX

Postal Code 77005 | Country us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Vancheswaran GOPALAKRISHNAN

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

City | Houston | State/Province | TX | Country of Residencé | US

Mailing Address of Inventor:

Address 1 7900 Cambridge, Apt. 10-1b

Address 2

City Houston ‘ State/Province TX
Postal Code | 77054 ‘ Countryi us

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

generated within this form by selecting the Add button.

Correspondence Information:

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

EFS Web 2.2.13
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PTO/AIA/14 (02-18)

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

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

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

Attorney Docket Number | UTSC.P1149US/408406587 1001074761

Application Data Sheet 37 CFR 1.76 —
Application Number 16/337,820

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE

Title of Invention MICROBIOME

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

Customer Number 32425

Email Address aoipdocket@nortonrosefulbright.com

Application Information:

. . METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING
Title of the Invention THE MICROBIOME

Attorney Docket Number| UTSC.P1 149US/1994-955874MF Small Entity Status Claimed [X]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 78 Suggested Figure for Publication (if any)

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
|

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

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

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

Representative Information:

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

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

Please Select One: (® Customer Number ‘ (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 32425
EFS Web 2.2.13
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

UTSC.P1149US/4004065874 1001074761

Application Number

16/337,820

Title of Invention

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE
MICROBIOME

Domestic Benefit/National Stage Information:

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

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

Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
a 371 of international PCT/US2017/053717 2017-09-27

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2017/053717 Claims benefit of provisional 62/557566 2017-09-12
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2017/053717 Claims benefit of provisional 62/508885 2017-05-19

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/US2017/053717 Claims benefit of provisional 62/400372 2016-09-27

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

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

Application Number

Coun’[ryi

Filing Date (YYYY-MM-DD)

Access Codei (if applicable)

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

Add button.

EFS Web 2.2.13
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PTO/AIA/14 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

UTSC.P1149US/4004065874+ 1001074761

Application Number

16/337,820

MICROBIOME

. . METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE
Title of Invention

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

Applications

[] 16, 2013.

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13
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PTO/AIA/14 (02-18)

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

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

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

Attorney Docket Number | UTSC.P1149US/400406587+ 1001074761
Application Number 16/337,820

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE
MICROBIOME

Application Data Sheet 37 CFR 1.76

Title of Invention

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

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

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

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.13
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PTO/AIA/14 (02-18)

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

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

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

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

Applicant 1

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

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

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | 1.2 s5ARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM

Mailing Address Information For Applicant:

Address 1 210 West 7th St.

Address 2

City Austin State/Province TX
Country’ | us Postal Code 78701
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
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Email Address
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Privacy Act Statement

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

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

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

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

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

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

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

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

8.  Arecord 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 inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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Application/Control Number: 16/337,820 Page 2
Art Unit: 1651

Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the first inventor to file

provisions of the AlA.

REQUIREMENT FOR UNITY OF INVENTION

As provided in 37 CFR 1.475(a), a national stage application shall relate to one invention only or
to a group of inventions so linked as to form a single general inventive concept (“requirement of unity of
invention”). Where a group of inventions is claimed in a national stage application, the requirement of
unity of invention shall be fulfilled only when there is a technical relationship among those inventions
involving one or more of the same or corresponding special technical features. The expression “special
technical features” shall mean those technical features that define a contribution which each of the
claimed inventions, considered as a whole, makes over the prior art.

The determination whether a group of inventions is so linked as to form a single general
inventive concept shall be made without regard to whether the inventions are claimed in separate claims
or as alternatives within a single claim. See 37 CFR 1.475(e).

When Claims Are Directed to Multiple Categories of Inventions:

As provided in 37 CFR 1.475 (b), a national stage application containing claims to different
categories of invention will be considered to have unity of invention if the claims are drawn only to one of
the following combinations of categories:

(1) A product and a process specially adapted for the manufacture of said product; or

(2) A product and a process of use of said product; or

(3) A product, a process specially adapted for the manufacture of the said product, and a use of

the said product; or

(4) A process and an apparatus or means specifically designed for carrying out the said process;

or

(5) A product, a process specially adapted for the manufacture of the said product, and an

apparatus or means specifically designed for carrying out the said process.
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Art Unit: 1651

Otherwise, unity of invention might not be present. See 37 CFR 1.475 (c).

Restriction is required under 35 U.S.C. 121 and 372.

This application contains the following inventions or groups of inventions which are not so linked
as to form a single general inventive concept under PCT Rule 13.1.

In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to elect a single

invention to which the claims must be restricted.

Group |, claims 1, 3, 5, 7-9, 18, 20 and 25-27 are drawn to a composition comprising at least one
isolated or purified population of bacteria belonging to one or more of the families Ruminococcaceae,

Clostridiaceae, Lachnospiraceae, Micrococcaceae, and/or Veilonellaceae.

Group ll, claims 35, 37, 40 and 43 are drawn to a method of treating or preventing cancer in a
subject comprising administering to the subject a composition comprising at least one isolated or
purified population of bacteria belonging to one or more of the families Ruminococcaceae,

Clostridiaceae, Lachnospiraceae, Micrococcaceae, and/or Veilonellaceae.

Group IIl, claims 44, 46, 49 and 66 are drawn to a method of treating or preventing cancer in a
subject comprising administering to the subject a composition comprising at least one isolated or
purified population of bacteria belonging to one or more of the class Clostridia, class Mollicutes, order

Clostridiales, family Ruminococcaceae and/or genus Faecalibacterium.

Group IV, claims 73, 75 and 79 are drawn to a method of predicting a response to an immune
checkpoint inhibitor in a patient having a cancer comprising detecting a microbial profile in a sample
obtained from said patient, wherein if the microbial profile comprises one or more of the bacterial

populations of the composition of claim 1, the response to the immune checkpoint inhibitor is favorable.
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Group V, claims 129, 131, 136, 139, 140 and 143 are drawn to a method of predicting a response
to an immune checkpoint inhibitor in a patient having a cancer comprising detecting a microbial profile
in a sample obtained from said patient, wherein if the microbial profile comprises: (a) high alpha-diversity;
(b) a high abundance of butyrate-producing bacteria; (c) one or more bacteria selected from the group
consisting of the species in Table 1 with an enrichment index (ei) greater than 0.5; or (d) one or more of
the bacteria species in Table 2 designated with a response status of responder (R), then the patient is

predicted to have a favorable response to the immune checkpoint inhibitor.

Part A
The groups of inventions listed above do not relate to a single general inventive concept under
PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or corresponding special technical

features for the following reasons:

The inventions of Groups | and Il of invention fall within category (2) a product and a process of

use of said product.

The inventions of Groups | and Ill of invention do not belong to any of the above-mentioned

specific categories of invention.

The inventions of Groups | and IV of invention do not belong to any of the above-mentioned

specific categories of invention.

The inventions of Groups | and V of invention do not belong to any of the above-mentioned

specific categories of invention.

In addition, to the requirement that a group of inventions must belong to only one of the specific
categories provided by PCT Rule 13.2, the inventions must have a special technical feature that unites

them. See Patent Rules 1.475, where a special technical feature is a contribution OVER THE PRIOR ART.
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In this case, the inventions of Groups | and Il lack unity of invention because even though the
inventions of these groups require the technical feature of a composition comprising at least one isolated
or purified population of bacteria belonging to one or more of the families Ruminococcaceae,
Clostridiaceae, Lachnospiraceae, Micrococcaceae, and/or Veilonellaceae, this technical feature is not a
special technical feature as it does not make a contribution over the prior art in view of WO 2015/066625
A1 (also cited in IDS filed on 06/05/2020) who disclose/teach a composition comprising at least one
isolated or purified population of bacteria belonging to one or more of the families Ruminococcaceae,
Clostridiaceae, Lachnospiraceae, Micrococcaceae, and/or Veilonellaceae (see for example, paragraphs

[0077], [0084], [0086], [0093], [0095], [0098], [0100], [0155] and Figures 9G, 17F).

The examiner has required restriction between product or apparatus claims and process claims.
Where applicant elects claims directed to the product/apparatus, and all product/apparatus claims are
subsequently found allowable, withdrawn process claims that include all the limitations of the allowable
product/apparatus claims should be considered for rejoinder. All claims directed to a nonelected process
invention must include all the limitations of an allowable product/apparatus claim for that process
invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product/apparatus claims
and the rejoined process claims will be withdrawn, and the rejoined process claims will be fully examined
for patentability in accordance with 37 CFR 1.104. Thus, to be allowable, the rejoined claims must meet all
criteria for patentability including the requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to
the elected product/apparatus are found allowable, an otherwise proper restriction requirement between
product/apparatus claims and process claims may be maintained. Withdrawn process claims that are not
commensurate in scope with an allowable product/apparatus claim will not be rejoined. See MPEP §
821.04. Additionally, in order for rejoinder to occur, applicant is advised that the process claims should be
amended during prosecution to require the limitations of the product/apparatus claims. Failure to do so

may result in no rejoinder. Further, note that the prohibition against double patenting rejections of 35

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000161



Application/Control Number: 16/337,820 Page 6
Art Unit: 1651

U.S.C. 121 does not apply where the restriction requirement is withdrawn by the examiner before the

patent issues. See MPEP § 804.01.

Part B,

Election of species:

This application contains claims directed to more than one species of the generic invention. These
species are deemed to lack unity of invention because they are not so linked as to form a single general
inventive concept under PCT Rule 13.1.

The species are as follows:

Each type of bacteria (as recited in claims 1 or 35), the corresponding 16S rRNA gene SEQ ID NO
(as recited in claim 18), the corresponding “response status of responder” or “R” (in Table 2) (as recited in

claims 20 or 129), and the corresponding “enrichment index” or “el” (in Table 1) (as recited in claim 129).

In addition, each type of bacteria (as recited in claim 44).

The unity of invention is lacking between the above-mentioned species of bacteria, in view of WO
2015/066625 A1 (also cited in IDS filed on 06/05/2020) who disclose/teach at least one isolated or
purified population of bacteria belonging to one or more of the families Ruminococcaceae,
Clostridiaceae, Lachnospiraceae, Micrococcaceae, and/or Veilonellaceae (see for example, paragraphs

[0077], [0084], [0086], [0093], [0095], [0098], [0100], [0155] and Figures 9G, 17F).

Applicant is required, in reply to this action, to elect a single species to which the claims shall be
restricted if no generic claim is finally held to be allowable. The reply must also identify the claims
readable on the elected species, including any claims subsequently added. An argument that a claim is
allowable or that all claims are generic is considered non-responsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration of claims to

additional species which are written in dependent form or otherwise require all the limitations of an
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allowed generic claim. Currently, the following claim(s) are generic: at least claims 1, 35 and 44 are
generic.

Applicant is advised that the reply to this requirement to be complete must include (i) an election
of a species or invention to be examined even though the requirement may be traversed (37 CFR 1.143)

and (i) identification of the claims encompassing the elected invention.

*If applicant elects Group | as the elected invention, then:

One species of bacteria (as recited in claim 1), for example, bacteria of the family of
Ruminococcaceae,

One corresponding 16S rRNA gene SEQ ID number (from 1 to 876) (as recited in claim
18),

and

One corresponding “response status of responder” or “R” (in Table 2)(as recited in claim

20).

OR

*If applicant elects Group |l as the elected invention, then:

One species of bacteria (as recited in claim 1), for example, bacteria of the family of
Ruminococcaceae,

One corresponding 16S rRNA gene SEQ ID number (from 1 to 876) (as recited in claim
18),

and

One corresponding “response status of responder” or “R” (in Table 2) (as recited in claim

20).

OR
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*If applicant elects Group Il as the elected invention, then:

One species of bacteria (as recited in claim 44), for example, bacteria of family

Ruminococcaceae.

OR

*|f applicant elects Group V as the elected invention, then:

One “response status of responder” or “R” (in Table 2) (as recited in claim 129),
and

One "enrichment index” or “ei” (in Table 1) (as recited in claim 129).

The election of an invention or species may be made with or without traverse. To preserve a right
to petition, the election must be made with traverse. If the reply does not distinctly and specifically point
out supposed errors in the restriction requirement, the election shall be treated as an election without
traverse. Traversal must be presented at the time of election in order to be considered timely. Failure to
timely traverse the requirement will result in the loss of right to petition under 37 CFR 1.144. If claims are
added after the election, applicant must indicate which of these claims are readable on the elected
invention or species.

Should applicant traverse on the ground that the inventions have unity of invention (37 CFR
1.475(a)), applicant must provide reasons in support thereof. Applicant may submit evidence or identify
such evidence now of record showing the inventions to be obvious variants or clearly admit on the record
that this is the case. Where such evidence or admission is provided by applicant, if the examiner finds
one of the inventions unpatentable over the prior art, the evidence or admission may be used in a

rejection under 35 U.S.C. 103(a) of the other invention.
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Any inquiry concerning this communication or earlier communications from the examiner should
be directed to KADE ARIANI whose telephone number is (571)272-6083. The examiner can normally be
reached on IFP, in general, Monday - Friday, 8:00 AM -5:00 PM EST.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Renee
Claytor can be reached on (571)272-8394. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

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
Private PAIR only. For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/KADE ARIANI/
Primary Examiner, Art Unit 1651
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PCT/US2017/0563717 02.02.2018

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

UTFC.P1305WO ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US17/53717 27 September 2017 (27.09.2017) 27 September 2016 (27.09.2016)
Applicant

Board of Regents, The University of Texas Systain

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 8 sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
IX‘ the international application in the language in which it was filed.

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

b. E:I This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

C. ‘Zl With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.
2. @ Certain claims were found unsearchable (see Box No. II).
3 D Hinity nfinventian is lacking (cee Bex Mo, I11),

4. With regard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. tho figuro of the drawings to be published with tlie abstiact is Figure No. 1A
D as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
h. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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PCT/US2017/053717 02.02.2018

INTERNATIONAL SEARCH REPORT International application No.
PCT/US17/53717
Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. m forming part of the intemational application as filed:

m in the form of an Annex C/ST.25 text file.
I:l on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13¢er.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

[ D furnished subsequent to the international filing date for the purposes of international search only:
[] inthe form of an Annex C/ST.25 text file (Rule 13ter. 1(a).
D on paper or in the form of an image file (Rule 13fer.1(b) and Administrative Instructions, Section 713).

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

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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PCT/US2017/053717 02.02.2018

INTERNATIONAL SEARCH REPORT International application No.

PCT/US17/563717

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. ‘:l Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. % Claims Nos.: 35-43, 151, 152, 157
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

‘This International Searching Authority found multiple inventions in this international application, as follows:

-***-Please ses supplemental page-***-

1. I:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. g No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Groups I+, Claims 1-34, 44-66; Ruminococcaceae Ruminococcus bromii (NCBI taxonomy 40518) (bacterial species)

Remark on Protest E] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US17/53717

A. CLASSIFICATION OF SUBJECT MATTER
IPC - A61K 9/19, 31/7105, 35/742, 9/00; C12R 1/145 (2017.01)

CPC -
AB1K 9/19, 31/7105, 35/742, 9/0053; C12R 1/145

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2015/066625 A1 (WASHINGTON UNIVERSITY) 7 May 2015; title; paragraphs [0077], 1-2, 3/1-2, 4/1-2, 5/1-2,
- [0084], [0086], [0093], [0095], [0098], [0100], [0155]; Figures 9G, 17F 711-2, 8/1-2, 24/1-2,

Y ' 25/1-2, 26/1-2, 2711-2,
: 28/1-2, 29/1-2, 30/1-2,
31/1-2, 33/1-2, 34/1-2

9, 15/1-2, 16/1-2, 17/1-2,
19/1-2, 32/1-2

Y ~[(BULTMAN, SJ et al.) Microbial-derived butyrate: An oncometabolite or tumor-suppressive 33/1-2, 34/1-2
metabolite? 13 August 2014, Vol. 16, No. 2; pages 143-145; Figure 1; DO!:
10.1016/j.chom.2014.07.011

X Y(KLIEVE, AV et al.) Ruminococcus bromii, identification and isolation as a dominant community |1, 15/1, 16/1, 17/1, 191
- member in the rumen of cattle fed a barley diet. Journal of Applied Microbiology. 2 August 2007, | --
Y Vol. 103, Issue 6; pages 2065-2073; abstract; page 2068, 1st column, 2nd paragraph, page 9, 15/1-2, 16/1-2, 17/1-2,
2072, 2nd column, 3rd paragraph; DOI: 10.1111/}.1365-2672.2007.03492.x 19/1-2
X US 2016/193257 A1 (THE UNIVERSITY OF TOKYO, et al.) 7 July 20186; paragraphs [0028], 44
; [0067], [0097], [0101]), [0205), [0265]; Figure 12 -
45-54

~| (GUEIMONDE, M et al.) Antibiotic resistance in probiotic bacteria. Frontiers in Microbiology. 18 |32/1-2
July 2013, Vol. 4, Article 202; pages 1-6; abstract; page 5, 2nd column, 2nd paragraph; DOI:
10.3389/fmicb.2013.00202

P Further documents are listed in the continuation of Box C. D See patent family annex.
" Special categories ol vited documents: “T” later document published after the international filing date or priority
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means being obvious to a person skilled in the art
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Citation of document, with indication, where appropriate, of the relevant passages
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WO 2015/075688 A1 (INSTITUT GUSTAVE ROUSSY) 28 May 2015; page 3, lines 10-11; page
20, lines 20-23; page 21, line 37 — page 22, line 9; page 22, line 9; page 22, lines 30-32; page
22, line 35 — page 23, line 1; page 23, lines 16-19; page 23, lines 25-30; page 32, lines 5-7;
page 41, lines 19-27; page 44, lines 3-6; page 46, lines 13-16; Figure 20

(VIAUD, S et al.) Gut microbiome and anticancer immune response: really hot Sh*t! Cell Death
and Differentiation. February 2015, Epub 16 May 2014, Vol 22, No. 2; pages 199-214; page
204, 2nd column, 1st paragraph; page 205, 1st column, 1st paragraph; DOI:
10.1038/cdd.2014.56
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July 2013, Vol. 8, Issue 7; €68952; pages 1-12; abstract; page 8, 1st column, 1st paragraph;
page 8, 2nd column, 1st paragraph; Table 3; DOI: 10.1371/journal.pone.0068952

(PITT, JM et al.) Resistance Mechanisms to Immune-Checkpoint Blockade in Cancer:

Tumor-Intrinsic and -Extrinsic Factors. Immunity. 21 June 2016, Vol. 44, No. 6; pages
1255-1269; DOI: 10.1016/j.immuni.2016.06.001

WO 2016/196605 A1 (THE UNIVERSITY OF CHICAGO) 8 December 2016; entire document

WO 2017/172894 A2 (THE TRUSTEES OF COLUMBIA UNIVERSITY IN THE CITY OF NEW
YORK) 5 October 2017; entire document
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+, Claims 1-34, 44-66 and Ruminococcaceae Ruminococcus bromii are directed toward compositions and a method for treating
cancer, comprising at least one isolated or purified population of bacteria.

The compositions and method will be searched to the extent they encompass the bacterial species Ruminococcaceae Ruminococcus
bromii (NCBI taxonomy 40518) (bacterial species). Applicant is invited to elect additional bacterial specie(s), with, where applicable,
specified associated NCBI taxonomy number(s) and/or 16S rRNA SEQ ID NO(s), for each, to be searched. Additional bacterial specie(s)
with associated NCBI taxonomy number(s) and/or 16S rRNA SEQ ID NO(s) will be searched upon the payment of additional fees. ltis
believed that claims 1 (in-part), 2 (in-part), 3 (in-part), 4 (in-part), 5 (in-part), 8 (in-part), 9 (in-part), 15 (in-part), 16 (in-part), 17 (in-part),
19 (in-part), 24 (in-part), 25 (in-part), 26 (in-part), 27 (in-part), 28 (in-part), 29 (in-part), 30 (in-part), 31 (in-part), 32 (in-part), 33 (in-part),
34 (in-part), 44 (in-part), 45 (in-part), 46 (in-part), 47 (in-part), 48 (in-part), 49 (in-part), 50 (in-part), 51 (in-part), 52 (in-part), 53 (in-part),
54 (in-part), 55 (in-part), 56 (in-part), 57 (in-part), §8 (in-part), 59 (in-part), 60 (in-part), 61 (in-part), 62 (in-part), 63 (in-part), 64 (in-part)
and 65 (in-part) encompass this first named invention and thus these claims will be searched without fee to the extent that they
encompass Ruminococcaceae Ruminococcus bromii (NCBI taxonomy 40518) (bacterial species). Applicants must specify the claims
that encompass any additionally elected bacterial specie(s), with, where applicable, specified associated NCBI taxonomy number(s)
and/or 16S rRNA SEQ ID NO(s). Applicants must further indicate, if applicable, the claims which encompass the first named invention, if
different than what was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be applied
to the "+" group(s) will result in only the first claimed invention to be searched/examined. An exemplary election would be a bacterial
species encompassing Ruminococcaceae Sporobacter termitidis (NCBI taxonomy 44748)(bacterial species).

Groups li+, Claims 67-79, 115 -150, 153-156, 158-161 and Ruminococcaceae Acutalibacter muris are directed toward methods of
predicting a response to an immune checkpoint inhibitor, and methods of treating cancer in a subject associated therewith.

The methods can be searched to the extent they encompass the bacterial species Ruminococcaceae Acutalibacter muris (bacterial
species). Applicant is invited to elect additional bacterial specie(s) to be searched. Additional bacterial specie(s) can be searched upon
the payment of additional fees. It is believed that claims 67 (in-part), 68 (in-part), 69 (in-part), 70 (in-part), 71 (in-part), 72 (in-part), 73
(in-pait), 74 (in-parl), 75 (in-part), 76 (in-part), 77 (in-part), 78 (in-part), 79 (in-part), 115 (in-part), 116 (in-part), 117 (in-part), 118
(in-part), 119 (in-part), 120 (in-part), 121 (in-part), 122 (in-part), 123 (in-part), 124 (in-part), 125 (in-part), 126 (in-part), 127 (in-part), 128
(in-part), 129 (in-part), 130 (in-part), 131 (in-part), 132 (in-part), 133 (in-part), 134 (in-part), 135 (in-part), 136 (in-part), 137 (in-part), 138
(in-part), 139 (in-part), 140 (in-part), 141 (in-part), 144 (in-part), 145 (in-part), 146 (in-part), 147 (in-part), 148 (in-part), 149 (in-part), 150
(in-part), 153 (in-part), 154 (in-part), 155 (in-part), 156 (in-part), 158 (in-part), 159 (in-part), 160 (in-part) and 161 (in-part) encompass this
first named invention of Groups I+ and thus these claims can be searched with payment of a fee for the search of Groups I+, to the
extent that they encompass Ruminococcaceae Acutalibacter muris (bacterial species). Applicants must specify the claims that
encompass any additionally elected bacterial specie(s). Applicants must further indicate, if applicable, the claims which encompass the
first named invention of Groups x+, if different than what was indicated above for this group. Failure to clearly identify how any paid
additional invention fees are to be applied to the "+" group(s) can result in only the first claimed invention of groups x+ to be
searched/examined. An exemplary election would be Ruminococcaceae Anaerotruncans colihominis (bacterial species).

Groups llI+, Claims 80-114 and butyrate are directed toward a method of treating cancer in a subject comprising administering a
therapeutically effective amount of butyrate, an isolated or purified butyrate-producing bacterial population.

The method can be searched to the extent that it comprises an agent encompassing butyrate (agent). Applicant is invited to elect
additional agent(s), including specified butyrate-producing bacterial population(s), to be searched. Additional agent(s), including
specified butyrate-producing bacterial population(s) can be searched upon the payment of additional fees. It is believed that claims 80
(in-part), 81 (in-part), 82 (in-part), 92 (in-part), 93 (in-part), 94 (in-part), 95 (in-part), 96 (in-part), 97 (in-part), 98 (in-part), 99 (in-part), 100
(in-part), 101 (in-part), 102 (in-part), 103 (in-part), 104 (in-part), 105 (in-part), 106 (in-part), 107 (in-part), 108 (in-part), 108 (in-part), 110
(in-part), 111 (in-part) 112 (in-part), 113 (in-part) and 114 (in-part) encompass this first named invention of Groups Ill+ and thus these
claims can be searched with payment of a fee for the search of Groups I+, to the extent that they encompass butyrate (agent).
Applicants must specify the claims that encompass any additionally elected agent(s), including specified butyrate-producing bacterial
population(s). Applicants must further indicate, if applicable, the claims which encompass the first named invention of Groups Ili+, if
different than what was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be applied
to the "+" group(s) can result in only the first claimed invention of groups x+ to be searched/examined. An exemplary election would be a
butyrate-producing bacterial population encompassing Faecalibacterium prausnitzii (butyrate-producing agent).

The inventions listed as Groups I+, |+ and IlI+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of
Groups I+ include SEQ ID NO: 1, not present in either of Groups Ii+ or Iti+; the special technical features of Groups |1+ include a
microbial profile of the gut microbiome, not present in either of Groups I+ or lli+; the special technical features of Groups I+ include
administering butyrate, not present in either of Groups |+ or I+,

Gruups |+, lI+ and |+ share the technical reatures including: a method ot treating cancer in a subject comprising administering. Groups |
+ and |1+ share the technical features including: a composition comprising at least one isolated or purified population of bacteria; Groups
11+ and I1i+ share the technical features including administering an immune checkpoint inhibitor.

However, these shared technical features are previously disclosed by the article ‘Resistance Mechanisms to Immune-Checkpoint
Blockade in Cancer: Tumor-Intrinsic and -Extrinsic Factors' by Pitt, J.M. et al. (hereinafter 'Pitt’).

-***.Continued Within the Next Supplemental Box-***-
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Pitt discloses a method of treating cancer in a subject comprising administering (a method of treating cancer comprising administering:
page 1256, second column, second paragraph); a composition comprising at least one isolated or purified population of bacteria (oral
feeding with Bifidobacterium (a composition comprising at least one isolated or purified population of bacteria); page 1262, second
column, first paragraph); administering an immune checkpoint inhibitor (administering an immune checkpoint inhibitor; page 1256, first
column, first paragraph; second column, second paragraph).

No technical features are shared between the bacteria of Groups |+ and, accordingly, these groups lack unity a priori.

Additionally, even if Groups |+ were considered to share the technical features including: a composition comprising at least one, or at
least two isolated or purified population of bacteria; and a method of treating or preventing cancer in a subject comprising administering
to the subject a composition comprising at least one isolated or purified population of bacteria; these shared technical features are
previously disclosed by WO 2016/110585 A1 to Wageningen Universiteit (hereinafter 'Wageningen').

Wageningen discloses a composition comprising at least one (a composition comprising at least one; page 4, lines 10-13; page 6, lines
1-2), or at least two isolated or purified population of bacteria (or at least two isolated or purified population of bacteria; page 20, lines
1-2); and a method of treating or preventing cancer in a subject (and a method of treating or preventing cancer in a subject; abstract,
page 6, lines 21-24) comprising administering to the subject a composition comprising at least one isolated or purified population of
bacteria (comprising administering to the subject a composition comprising at least one isolated or purified population of bacteria; page
4, lines 10-13; page 7, lines 7-10).

No technical features are shared between the bacteria of Groups Il+ and, accordingly, these groups lack unity a priori.

Additionally, even if Groups |1+ were considered to share the technical features including: a method of treating cancer in a subject
comprising administering a therapeutically effective amount of an immune checkpoint inhibitor to said subject, wherein the subject has
been determined to have a favorable microbial profile in the gut microbiome having one or more of bacterial populations; and a method
of predicting a response to an immune checkpoint inhibitor in a patient having a cancer comprising detecting a microbial profile in a
sample obtained from said patient, wherein if the microbial profile comprises one or more of the bacterial populations of the composition,
the response to the immune checkpoint inhibitor is favorable; and wherein if the microbial profile comprises: a low abundance of
butyrate-producing bacteria; or one or more bacteria species designated with a response status of non-responder (NRY), then the patient
is predicted to not have a favorable response to the immune checkpoint inhibitor; these shared technical features are previously
disclosed by Pitt, as above.

Pitt discloses a method of treating cancer in a subject (a method of treating melanoma (cancer) in a subject; page 1262, first column,
first paragraph) comprising administering a therapeutically effective amount of an immune checkpoint inhibitor to said subject
(comprising administering a therapeutically effective amount of ipilimumab (an immune checkpoint inhibitor) to said subject; page 1262,
first column, first paragraph), wherein the subject has been determined to have a favorable microbial profile in the gut microbiome
(wherein the subject was determined to have a ‘cluster C' (favorable) microbial profile in the gut microbiome; page 1262, first column,
first paragraph) having one or more bacterial populations (having a Bacteriodes fragilis population (one or more bacterial populations);
page 1262, first column, first paragraph). Pitt further discloses wherein an unfavorable profile (wherein a ‘cluster B' (unfavorable') profile;
page 1262, first column, first paragraph) was correlated with complete resistance to the immune checkpoint inhibitor (was correlated with
complete resistance to the mAb (Immune checkpoint inhibitor); page 1262, first column, first paragraph).

Pitt does not disclose a method of predicting a response to an immune checkpoint inhibitor in a patient having a cancer comprising
detecting a microbial profile in a sample obtained from said patient, wherein if the microbial profile comprises one or more of the
bacterial populations of the composition, the response to the immune checkpoint inhibitor is favorable; and wherein if the microbial
profile comprises: a low abundance of butyrate-producing bacteria; or one or more bacteria species designated with a response status of
non-responder (NR), then the patient is predicted to not have a favorable response to the immune checkpoint inhibitor. However, based
upon the disclosure of Pitt with regard to microbial profiles correlating with response or a complete lack of response to an immune
checkpoint inhibitor, it would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have
modified the disclosure of Pitt to have specifically provided a method of predicting a response to Ipilimumab, comprising providing a
profile of the gut microbiota of a subject, wherein a profile comprising favorable bacteria indicates that a response to the immune
checkpoint inhibitor is favorable; and wherein the presence of one or more bacteria present in an unfavorable profile, as disclosed by
Pitt, is indicative of a non-responder, wherein the patient is predicted to not have a favorable response to the immune checkpoint
inhibitor; in order to better enable the selection of an appropriate course of therapy, and whether to include immune checkpoint
inhibitors, or a specific immune checkpoint inhibitor in the therapy, so as to maximize the potential for response of the patient to therapy
while minimizing potential adverse side effects.

No technical features are shared between the agents and bacteria of Groups I+ and, accordingly, these groups lack unity a priori.

Additionally, even if Groups |lI+ were considered to share the technical features including: a method of treating cancer in a subject
comprising administering a therapeutically effective amount of butyrate, an isolated or purified butyrate-producing bacterial population,
and/or a composition comprising at least one, or at least two isolated or purified population of bacteria to said subject, whersin the
subject has been administered an immune checkpoint inhibitor; these shared technical teatures are previously disclosed by
Wageningen, as above, in view of Pitt, as above.

Wageningen discloses a method of treating cancer in a subject (a method of treating or preventing cancer in a subject; abstract, page 6,
lines 21-24) comprising administering a therapeutically effective amount an isolated or purified butyrate-producing bacterial population to
said subject (comprising administering a therapeutically effective amount an isolated or purified butyrate-producing bacterial population
to said subject; page 4, lines 10-13; page 6, lines 21-24; page 7, lines 7-10).

Wageningen does not disclose wherein the subject has been administered an immune checkpoint inhibitor.
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Pitt discloses administration of immunogenic commensal bacteria in combination with immune checkpoint blockade (administration of
immunogenic commensal bacteria in combination with immune checkpoint blockade; page 1264, first column, second paragraph); and
wherein Treg cells play a role in immune tolerance (wherein Treg cells play a role in immune tolerance; page 1261, first column, third
paragraph) and are affected by commensal bacteria (are affected by commensal bacteria; page 1261, first column, third paragraph) and
butyrate (and butyrate; page 1261, first column, third paragraph).

It would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have modified the disclosure
of Wageningen to have included combining an immune checkpoint inhibitor, as disclosed by Pitt, with a butyrate-producing commensal
strain of bacteria, as disclosed by Wageningen, in order to enable the generation of a microbial profile in the gut of a subject that favors
the effectiveness of the immune checkpoint inhibitor, in order to better provide treatment for cancer.

Since none of the special technical features of the Groups I+, I+ and Il+ inventions is found in more than one of the inventions, and
since all of the shared technical features are previously disclosed by the Pitt and Wageningen references, unity of invention is lacking.
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INTERNATIONAL SEARCHING AUTHORITY PCT/US17/53717
Box No. 1 Basis of this opinion

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

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

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

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

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. [:] furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. [:] furnished subsequent to the international filing date for the purposes of international search only:
I:I in the form of an Annex C/ST.25 text file (Rule 13¢er.1(a)).
D on paper or in the form of an image file (Rule 13¢er.1(b) and Administrative Instructions, Section 713).

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

5. Additional comments:
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Box No. 11l  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

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

I:] the entire international application.

S| claims Nos. 3643, 151, 152, 157

because:

the said international application, or the said claims Nos. relate to the following
subject matter which does not require an international search (specify):

the description, claims or drawings (indicate particular elements below) or said claims Nos. 3543, 151, 152, 157
are so unclear that no meaningful opinion could be formed (specify)):

Claims 35-43, 151, 152, and 157 are dependent claims and are not drafted in accordance with the second and third sentences of Rule
6.4(a).

D the claims, or said claims Nos. are sv inadequately supported
by the description that no meaningful opinion could be formed (specify):

<] no intemational search report has been established for said claims Nos. 3543, 151, 152, 157

D a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit:

I:] furnish a sequence listing in the form of an Annex C/ST.25 text file, and such listing was not available to the
International Searching Authority in the form and manner acceptable to it; or the sequence listing furnished did not
comply with the standard provided for in Annex C of the Administrative Instructions.

D furnish a sequence listing on paper or in the form of an image file complying with the standard provided for in Annex
C of the Administrative Instructions, and such listing was not available to the International Searching Authority in the
form and manner acceptable to it; or the sequence listing furnished did not comply with the standard provided for in
Annex C of the Administrative Instructions.

D pay the required late furnishing fee for the fumnishing of a sequence listing in response to an invitation under
Rule 13ter.1(a) or (b).

D See Supplemental Box for further details.
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Box No. 1V Lack of unity of invention

1. % In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:
D paid additional tees.
D paid additional fees under protest and, where applicable, the protest fee.
EI paid additional fees under protest but the applicable protest fee was not paid.
‘Z] not paid additional fees. .

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

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

D complied with.

lzl not complied with for the following reasons:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+, Claims 1-34, 44-66 and Ruminococcaceae Ruminococcus bromii are directed toward compositions and a method for treating
cancer, comprising at leasl une isolated or purified population of bacteria.

The compositions and method will be searched to the extent they encompass the bacterial species Ruminococcaceae Ruminococcus
bromii (NCBI taxonomy 40518) (bacterial species). Applicant is invited to elect additional bacterial specie(s), with, where applicable,
specified associated NCBI taxonomy number(s) and/or 16S rRNA SEQ ID NO(s), for each, to be searched. Additional bacterial specie(s)
with associated NCBI taxonomy number(s) and/or 16S rRNA SEQ ID NO(s) will be searched upon the payment of additional fees. Itis
believed that claims 1 (in-part), 2 (in-part), 3 (in-part), 4 (in-part), 5 (in-part), 8 (in-part}, 9 (in-part), 15 (in-part), 16 (in-part), 17 (in-part), 19
(in-part), 24 (in-part), 25 (in-part), 26 (in-part), 27 (in-part), 28 (in-part), 29 (in-part), 30 (in-part), 31 (in-part), 32 (in-part), 33 (in-part), 34
(in-part), 44 (in-part), 45 (in-part), 46 (in-part), 47 (in-part), 48 (in-part), 49 (in-part), 50 (in-part), 51 (in-part), 52 (in-part), 53 (in-part), 54
(in-part), 55 (in-part), 56 (in-part), 57 (in-part), 58 (in-part), 59 (in-part), 60 (in-part), 61 (in-part), 62 (in-part), 63 (in-part), 64 (in-part) and
65 (in-part) encompass this first named invention and thus these claims will be searched without fee to the extent that they encompass
Ruminococcaceae Ruminococcus bromii (NCBI taxonomy 40518) (bacterial species). Applicants must specify the claims that encompass
any additionally elected bacterial specie(s), with, where applicable, specified associated NCBI taxonomy number(s) and/or 16S rRNA
SEQ ID NO(s). Applicants must further indicate, if applicable, the claims which encompass the first named invention, if different than what
was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s)
will resultin only the first claimed invention to be searched/examined. An exemplary election would be a bacterial species encompassing
Ruminococcaceae Sporobacter termitidis (NCBI taxonomy 44749)(bacterial species).

Groups |I+, Claims 67-79, 115 -150, 153-156, 158-161 and Ruminococcaceae Acutalibacter muris are directed toward methods of
predicting a response to an immune checkpoint inhibitor, and methods of treating cancer in a subject associated therewith.

The methods can be searched to the extent they encompass the bacterial species Ruminococcaceae Acutalibacter muris (bacterial
species). Applicant is invited to elect additional bacterial specie(s) to be searched. Additional bacterial specie(s) can be searched upon
the payment of additional fees. It is believed that claims 67 (in-part), 68 (in-part), 69 (in-part), 70 (in-part), 71 (in-part), 72 (in-part), 73
(in-part), 74 (in-part), 75 (in-part), 76 (in-part), 77 (in-part), 78 (in-part), 79 (in-part), 115 (in-part), 116 (in-part), 117 (in-part), 118 (in-part),
119 (in-part), 120 (in-part), 121 (in-part), 122 (in-part), 123 (in-part), 124 (in-part), 125 (in-part), 126 (in-part), 127 (in-part), 128 (in-part),
129 (in-part), 130 (in-part), 131 (in-part), 132 (in-part), 133 (in-part), 134 (in-part), 135 (in-part), 136 (in-part), 137 (in-part), 138 (in-part),
139 (in-part), 140 (in-part), 141 (in-part), 144 (in-part), 145 (in-part), 146 (in-part), 147 (in-part), 148 (in-part), 148 (in-part), 150 (in-part),
153 (in-part), 154 (in-part), 155 (in-part), 156 (in-part), 158 (in-part), 159 (in-part), 160 (in-part) and 161 (in-part) encompass this first
named invention of Groups |1+ and thus these claims can be searched with payment of a fee for the search of Groups II+, to the extent
that they encompass Ruminococcaceae Acutalibacter muris (bacterial species). Applicants must specify the claims that encompass any
additionally elected bacterial specie(s). Applicants must further indicate, if applicable, the claims which encompass the first named
invention of Groups x+, if different than what was indicated above for this group. Failure to clearly identify how any paid additional
invention fees are to be applied to the "+" group(s) can result in only the first claimed invention of groups x+ to be searched/examined. An
exemplary election would be Ruminococcaceas Ahaerotruncans colthominis (bactenal specties).

-***_-Continued Within Supplemental Box-**"-

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

D all parts.

g the parts relating to claims Nos. 1-34, 44-66; Ruminococcaceae Ruminococcus bromii (NCBI taxonomy 40518)
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 9, 15/2, 16/2, 17/2, 19/2, 32/1-2, 45-65 vES
Claims -***-Please See Below-"**- N

Inventive step (IS) Claims 55-65 YES
Claims -***.Please See Below-"**- NGO

Industrial applicability (1A) Claims _+*_Please See Below-""- ves
Claims NONE NO

2.  Citations and explanations:

-***.Continued from Box No. V: 1. Statement-***-

Novelty (N): NO: Claims 1-2, 3/1-2, 4/1-2, 5/1-2, 7/1-2, 8/1-2, 15/1, 16/1, 17/1, 1911, 24/1-2, 25/1-2, 26/1-2, 27/1-2, 28/1-2, 29/1-2, 30/1-2,
31/1-2, 33/1-2, 34/1-2, 44

Inventive step (IS): NO: Claims 1-2, 3/1-2, 4/1-2, 5/1-2, 7/1-2, 8/1-2, 9, 15/1-2, 16/1-2, 17/1-2, 19/1-2, 24/1-2, 25/1-2, 26/1-2, 27/1-2,
28/1-2, 29/1-2, 30/1-2, 31/1-2, 33/1-2, 34/1-2, 44-54

Industrial Applicability (IA): YES: Claims 1-2, 3/1-2, 4/1-2, 5/1-2, 7/1-2, 8/1-2, 9, 15/1-2, 16/1-2, 17/1-2, 19/1-2, 24/1-2, 25/1-2, 26/1-2,
27/1-2, 28/1-2, 29/1-2, 30/1-2, 31/1-2, 33/1-2, 34/1-2, 44-65

-***_Box No. V: 2. Citations and Explanations-***-

Claims 1-2, 3/1-2, 4/1-2, 5/1-2, 7/1-2, 8/1-2, 24/1-2, 25/1-2, 26/1-2, 27/1-2, 28/1-2, 29/1-2, 30/1-2, and 31/1-2 lack novelty under PCT
Article 33(2) as being anticipated by WO 2015/066625 A1 to WASHINGTON UNIVERSITY (hereinafter ‘Washington’).

As per claim 1, Washington discloses a composition comprising at least one isolated or purified population of bacteria belonging to the
family Ruminococcaceae (A composition comprising Ruminococcus obeum A TCC28714 or a bacterial isolate that is a member of the
taxon Ruminococcus obeum OTU ID 178122 may be formulated for oral or rectal administration, and may be administered alone or with
an additional therapeutic agent; paragraphs [(0077], [0084], [0086]). .

As per claim 2, Washington discloses a composition comprising at least two isolated or purified populations of bacteria belonging to the
family Ruminococcaceae (R. obeum finds use with one or more additional bacterial taxa of the invention, artificial community that
included R. obeum, Ruminococcus torques, and Faecalibacterium prausnitzii (a member of Ruminococcaceae as defined by the instant

PCT application; claims 10-11); paragraph [0084], [0155]).

As per claim 3/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein each of the
populations of bacteria is present in the composition at a concentration of at least 1043 CFU (total amount of bacteria per unit dose
include from about 1072 to about 1012 colony forming units (CFU) of each bacterial strain; paragraph [0093]).

As per claim 4/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the
composition is a live bacterial product or a live biotherapeutic product (bacterial taxon of the invention, or a combination of bacterial taxa
of the invention, is formulated to maintain a suitable level of viable cells during the formulation's shelf life and upon administration to a
subject; paragraph [0093}).

As per claim 5/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the at least
one isolated or purified population bacteria or the at least two isolated or purified populations of bacteria are provided as bacterial spores
(Generally, a bacterial strain may be provided as a frozen or freeze-dried culture, or as bacterial spores; paragraph [0093]).

As per claim 7/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the at least
one isolated or purified population bacteria or the at least two isolated or purified populations of bacteria belong to the family
Ruminococcaceas (A composition comprising Ruminococcus obeum ATCC29714 or a bacterial isolate that is a member of the taxon
Ruminococcus obeum OTU ID 178122 may be formulated for oral or rectal administration, and may be administered alone or with an
additional therapeutic agent; paragraphs [0077], {0084], [0086]).

As per claim 8/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the population
of bacteria belonging to the family Ruminococcaceas is further defined as a population of bacteria belonging to the genus Ruminococcus
(A composition comprising Ruminococcus obeum ATCC29714 or a bacterial isolate that is a member of the taxon Ruminococcus obeum
OTU ID 178122 may be formulated for oral or rectal administration, and may be administered alone or with an additional therapeutic
agent; paragraphs [0077], [0084), [0086])).

-**=-_ONntinUea WIthin the Next Supplémental Box-""*-
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Box No. VI  Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)

Application No. Publication date Filing date Priority date (valid claim)
Patent No. (day/month/year) (day/month/year) (day/month/year)
WO 2016/196605 A1 8 December 2016 1 June 2016 1 June 2015
(08.12.2016) (01.06.2016) (01.06.2015)
WO 2017/172894 A2 5 QOctober 2017 29 March 2017 30 March 2016
(05.10.2017) (29.03.2017) {30.03.2016)

2. Non-written disclosures (Rules 43bis.1 and 70.9)
Date of written disclosure

Kind of non-written disclosure Date of non-written disclosure referring to non-written disclosure
(day/month/year) (day/month/year)
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Box No. VII  Certain defects in the international application

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

Claim 7 is objected to under PCT Rule 66.2(a)(iii) as containing the following defect in the form or contents thereof: the claim contains
the phrase “the the family Ruminococcaceae” which contains the repeated word ‘the’. The claim is interpreted to mean “the family

Ruminococcaceae”.

Claim 28 is objected to under PCT Rule 66.2(a)(iii) as containing the following defect in the form or contents thereof: the claim contains
the phrase “two isolated or purified populationss” which contains a typo of a repeated ‘s’. Thus, the claim is interpreted to mean “two
isolated or purified populations”.

Claim 60 is objected to under PCT Rule 66.2(a)(iii) as containing the following defect in the form or contents thereof: the claim contains
the phrase “results in an decreass” which incorrectly uses the Indefinite article ‘an’ instead of ‘a’. The phrase is interpreted to say
“results in a decrease”.
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Box No. VIII Certain observations on the international application

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

Claim 52 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because claim 52 indefinite for the following
reason: the claim lacks antecedent basis as it contains the phrase “the at least one immune checkpoint inhibitor” and depends upon
claims 44 and 49, neither of which contain the phrase “immune checkpoint inhibitor”. Thus, the phrase is interpreted to mean “an

immune checkpoint inhibitor”.

Claim 55 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because claim 55 indefinite for the following
reason: the claim lacks antecedent basis as it contains the phrase “the tumor” and depends upon claims 44, which does not contain the
phrase “a tumor”. Thus, the phrase is interpreted to mean “a tumor”.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

-***_Continued from Box V: Citations and Explanations-*""-

As per claim 8/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the population
of bacteria belonging to the family Ruminococcaceae is further defined as a population of bacteria belonging to the genus Ruminococcus
(A composition comprising Ruminococcus obeum ATCC29714 or a bacterial isolate that is a member of the taxon Ruminococcus obeum
OTU ID 178122 may be formulated for oral or rectal administration, and may be administered alone or with an additional therapeutic
agent; paragraphs [0077], [0084], [0086]).

As per claim 24/1-2, Washington discloses the composition of ctaim 1 or claim 2, and Washington further discloses wherein the bacteria
are lyophilized or freeze dried (Generally, a bacterial strain may be provided as a frozen or freeze-dried culture, or as bacterial spores;
paragraph [0093]).

As per claim 25/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the
composition is formulated for oral delivery (A composition comprising Ruminococcus obeum A TCC29714 or a bacterial isolate that isa
member of the taxon Ruminococcus obeum OTU ID 178122 may be formulated for oral or rectal administration, and may be
administered alone or with an additional therapeutic agent; paragraphs [0077], [0084], [0086])).

As per claim 26/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the
composition formulated for oral delivery is a tablet or capsule (The mixture is then processed into granules or pressed into tablets;
paragraph [0085]).

As per claim 27/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the tablet or
capsule comprises an acid resistant enteric coating (Since the viability of a bacterial strain may be negatively impacted by acidic media,
the above-mentioned granules or tablets may be coated with an enteric coating; paragraph [0095]).

As per claim 28/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the
composition comprising the at least one isolated or purified population of bacteria or the at least two isolated or purified populations of
bacteria is formulated for administration rectally, via colonoscopy, sigmoidoscopy by nasogastric tube, or enema (a bacterial taxon of the
invention, or a combination of bacterial taxa of the invention, may be prepared in the form of a ready-made enema; paragraph [0098]).

As per claim 29/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the
composition is lyophilized or is frozen (Generally, a bacterial strain may be provided as a frozen or freeze-dried culture, or as bacterial
spores; paragraph [0093]).

As per claim 30/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the
composition is capable of being reformulated for final delivery as comprising a liquid, a suspension, a gel, a geltab, a semisolid, a tablet,
a sachet, a luzenge, a capsule, or as an enteral formulation (The mixture is then processed into granules or pressed into tablets;
paragraph [0095])).

As per claim 31/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the
composition is formulated for multiple administrations (The desired dose may be presented in multiple, e.g. two, three, four, five, six, or
more, sub-doses administered at appropriate intervals throughout the day; paragraph [0100]).

Claims 33/1-2 and 34/1-2 lack novelty under PCT Article 33(2) as being anticipated by Washington as evidenced by the publication
entitled “Microbial-derived butyrate: An oncometabolite or tumor-suppressive metabolite?” by Bultman, SJ et al. (hereinafter ‘Bultman’).

As per claim 33/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the at least
one isolated or purified population of bacteria or the at least two isolated or purified populations of bacteria are butyrate-producing
populations of bacteria (A composition comprising a bacterial isolate that is a member of the taxon Ruminococcus obeum, and an
artificial community included R. obeum, Ruminococcus torques, and Faecalibacterium prausnitzii (a member of Ruminococcaceae as
defined by the instant PCT application; claims 10-11), where Ruminococcaceae biotriansoform carbohydrates into butyrate as evidenced
by the Bultman reference (Figure 1); paragraphs [0077], [0084), [0086], [0155]).

As per claim 34/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses comprising butyrate
(A composition comprising a bacterial isolate that is a member of the taxon Ruminococcus obeum, and an artificial community included
R. obeum, Ruminococcus torques, and Faecalibacterium prausnitzii (a member of Ruminococcaceae as defined by the instant PCT
application; claims 10-11), where Ruminococcaceae biotriansoform carbohydrates into butyrate as evidenced by the Bultman reference
(Flgure 1); paragraphs [0077], [OUB4}, JUUBG), [U15Y]).

-***_.Continued Within the Next Supplemental Box-***-
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-***.Continued from Previous Supplemental Box-***-

Claims 1, 15/1, 16/1, 17/1, and 19/1 lack novelty under PCT Article 33(2) as being anticipated by the publication entitled “Ruminococcus
bromii, identification and isolation as a dominant community member in the rumen of cattle fed a barley diet” by Klieve, AV et al.
(hereinafter ‘Klieve').

As per claim 1, Klieve discloses a composition comprising at least one isolated or purified population of bacteria belonging to the family
Ruminococcaceae (R. bromii is culturable and has been isolated from humans, and quantitative standards containing known numbers of
R. bromii YE282 were prepared by directly enumerating a pure culture of YE282; page 2068, 1st column, 2nd paragraph; page 2072,
2nd column, 3rd paragraph).

As per claim 15/1, Klieve discloses the composition of claim 1 or claim 2, and Klieve further discloses wherein at least one isolated or
purified population bacteria or the at least two isolated or purified populations of bacteria belongs to Ruminococcus bromii with an
enrichment index, ei, greater than 0.5 (samples from steers showed Ruminococcus bromii, which was subsequently isolated
(enrichment of 100%}) using traditional culture-based techniques; abstract).

As per claim 16/1, Klieve discloses the composition of claim 1 or claim 2, and Klieve further disciloses wherein at least one isolated or
purified population bacteria or the at least two isolated or purified population of bacteria belongs to Ruminococcus bromii with an "ei"
equal to 1 (samples from steers showed Ruminococcus bromii, which was subsequently isolated (enrichment of 100%) using traditional

culture-based techniques; abstract).

As per claim 17/1, Klieve discloses the composition of claim 1, and Klieve further discloses wherein the at least one isolated or purified
population bacteria or the at least two isolated or purified populations of bacteria comprise a 16S ribosomal RNA, rRNA, nucleotide
sequence that is at least 90% identical to the 16S rRNA nucleotide sequence of bacteria identified by NCBI Taxonomy ID: 40518 (R.
bromii is culturable and has been isolated from humans, and quantitative standards containing known numbers of R. bromii YE282
(97% identical according to NCBI BLAST multiple alignment of R. bromii 16S rRNA gene, GenBank: X85099.1, with R. bromii YE282
16S rRNA gene, GenBank: DQ882649.1) were prepared by directly enumerating a pure culture of YE282; page 2068, 1st column, 2nd
paragraph; page 2072, 2nd column, 3rd paragraph).

As per claim 19/1, Klieve discloses the composition of claim 1, and Klieve further discloses wherein the at least one isolated or purified
population bacteria or the at least two isolated or purified populations of bacteria belong to the species, subspecies or bacterial strains
of Ruminococcus bromii (R. bromii is culturable and has been isolated from humans, and quantitative standards containing known
numbers of R. bromii YE282 were prepared by directly enumerating a pure culture of YE282; page 2068, 1st column, 2nd paragraph;
page 2072, 2nd column, 3rd paragraph).

Claim 44 lacks novelty under PCT Article 33(2) as being anticipated by US 2016/193257 A1 to THE UNIVERSITY OF TOKYO, et al.
(hereinafter ‘Tokyo’).

As per claim 44, Tokyo discloses a method of treating or preventing cancer (examples of target diseases for which the composition is
useful for treatment include colon cancer; paragraph [0097]) in a subject comprising administering to the subject a composition (a
pharmaceutical preparation for oral administration comprises an additional component that enables efficient delivery of the bacterial
composition of the present invention to the colon; paragraph [0101]) comprising at least one isolated or purified population of bacteria
(methods of identifying and culturing intestinal commensal bacteria, isolated from humans; paragraphs [0028]) belonging to class
Clostridia, order Clostridiales, family Ruminococcacea (mice inoculated with faecalibacterium prausnitzii (a member of
Ruminococcaceae as defined by the instant PCT application; claims 10-11); paragraphs [0067], [0265]; Figure 12).

Claims 9, 15/1-2, 16/1-2, 17/1-2, and 19/1-2 lack an inventive step under PCT Article 33(3) as being obvious over Washington in view of
Klieve. .

As per claim 9, Washington discloses the composition of claim 8, and Washington further discloses wherein the population of bacteria
belonging to the genus Ruminococcus is further defined as a population of bacteria belonging to the species Ruminococcus bromii
(within a larger list Recovery-associated Taxa, Ruminococcus bromii; Figures 9G, 17F). Washington does not specifically disclose
wherein the population of bacteria belonging to the genus Ruminococcus is further defined as a population of bacteria belonging to the
species Ruminococcus bromii. Klieve discloses a population of Ruminococcus bromii (R. bromii is culturable and has been isolated
from humans, and quantitative standards containing known numbers of R. bromii YE282 were prepared by directly enumerating a pure
culture of YE282; page 2068, 1st column, 2nd paragraph; page 2072, 2nd column, 3rd paragraph). It would have been obvious to one
of ordinary skill in the art at the time the invention was made to have modified the composition comprising an isolated population of
bacteria belonging to the family Ruminococcaceae, as disclosed by Washington, to incorporate or instead use an isolated population of
Ruminococcus bromii, as disclosed by Klieve, as Washington discloses the administration of a composition comprising Ruminococcus
obeum, allows for administration with additional species presented in the disclosure, and contemplates taxa associated with recovery,
such as Ruminococcus bromii, Klieve discloses isolated Ruminococcus bromii and evaluation of its role in gut the gut microbiome, and
this combination would allow the method of Washington to benefit from the administration of Ruminococcus bromii, affording the ability
to restore normal gut microbiota function, as contemplated by Washington (abstract) by restoring or enhancing starch utilization, as
taught by Klieve (Ruminococcus bromii YE282 may be useful as a probiotic inoculant to increase the efficiency of starch utilization;
abstract).

-***-Continued Within the Next Supplemental Box-***-
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As per claim 15/1-2, Washington discloses the composition of claim 1 or claim 2, but Washington does not disclose wherein the at least
one isolated or purified population bacteria or the at least two isolated or purified populations of bacteria belongs to Ruminococcus
bromii with an enrichment index, ei, greater than 0.5. Klieve discloses at least one isolated or purified population bacteria or the at least
two isolated or purified populations of bacteria belongs to Ruminococcus bromii with an enrichment index, ei, greater than 0.5 (samples
from steers showed Ruminococcus bromii, which was subsequently isolated (enrichment of 100%) using traditional culture-based
techniques; abstract). It would have been obvious to one of ordinary skill in the art at the time the invention was made to have modified
the composition comprising Ruminococcus bromii isolates, as disclosed by Washington, to incorporate enrichment of Ruminococcus
bromii, as disclosed by Klieve, as Washington discloses using bacterial isolates, requiring prior enrichment, Klieve discloses isolation of
Ruminococcus bromii from samples, thereby enriching the sample by 100%, and this combination would allow the methods of
Washington to be performed using Ruminococcus bromiii isolated from additional sources or to avoid having to purchase previously
isolated strains. -

As per claim 16/1-2, Washington discloses the composition of claim 1 or claim 2, but Washington does not disclose wherein the at least
one isolated or purified population bacteria or the at least two isolated or purified population of bacteria belongs to Ruminococcus bromii
with an "ei" equal to 1. Klieve discloses at least one isolated or purified population bacteria or the at least two isolated or purified
population of bacteria belongs to Ruminococcus bromii with an “ei" equal to 1 (samples from steers showed Ruminococcus bromii,
which was subsequently isolated (enrichment of 100%) using traditional culture-based techniques; abstract). It would have been
obvious to one of ordinary skill in the art at the time the invention was made to have modified the composition comprising Ruminococcus
bromii isolates, as disclosed by Washington, to incorporate enrichment of Ruminococcus bromii, as disclosed by Klieve, as Washington
discloses using bacterial isolates, requiring prior enrichment, Klieve discloses isolation of Ruminococcus bromii from samples, thereby
enriching the sample by 100%, and this combination would allow the methods of Washington to be performed using Ruminococcus
bromii isolated from additional sources or to avoid having to purchase previously isolated strains

As per claim 17/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the at least
one isolated or purified population bacteria or the at least two isolated or purified populations of bacteria comprise a 16S ribosomal
RNA, rRNA, nucleotide sequence that is at least 30% identical to the 16S rRNA nucleotide sequence of bacteria identified by NCBI
Taxonomy 1D: 40518 (within a larger list Recovery-associated Taxa, Ruminococcus bromii (which intrinsically comprises the 16S rRNA
sequence corresponding to NCBI Taxonomy ID: 40518, correspondent to Ruminococcus bromii), Figures 9G, 17F). Washington does
not specifically disclose wherein the at least one isolated or purified population bacteria or the at least two isolated or purified
populations of bacteria comprise a 16S ribosomal RNA nucleotide sequence that is at least 90% identical to the 16S rRNA nucleotide
sequence of bacteria identified by NCBI Taxonomy ID: 40518. Klieve discloses a population of Ruminococcus bromii (NCBI Taxonomy
ID: 40518) (R. bromii is culturable and has been isolated from humans, and quantitative standards containing known numbers of R.
bromii YE282 (97% identical according to NCBI BLAST multiple alignment of R. bromii 16S rRNA gene, GenBank: X85099.1, with R.
bromii YE282 16S rRNA gene, GenBank: DQ882649.1) were prepared by directly enumerating a pure culture of YE282; page 2068, 1st
column, 2nd paragraph; page 2072, 2nd column, 3rd paragraph). It would have been obvious to one of ordinary skill in the art at the
time the invention was made to have modified the composition comprising an isolated population of bacteria belonging to the family
Ruminococcaceae, as disclosed by Washington, to incorporate or instead use an isolated population of Ruminococcus bromii, as
disclosed by Klieve, as Washington discloses the administration of a composition comprising Ruminococcus obeum, allows for
administration with additional species presented in the disclosure, and contemplates taxa associated with recovery, such as
Ruminococcus bromii, Klieve discloses isolated Ruminococcus bromii and evaluation of its role in gut the gut microbiome, and this
combination would allow the method of Washington to benefit from the administration of Ruminococcus bromii, affording the ability to
restore normal gut microbiota function, as contemplated by Washington (title) by restoring or enhancing starch utilization, as taught by
Klieve (Ruminococcus bromii YE282 may be useful as a probiotic inoculant to increase the efficiency of starch utilization; abstract).

As per claim 19/1-2, Washington discloses the composition of claim 1 or claim 2, and Washington further discloses wherein the at least
one isolated or purified population bacteria or the at least two isolated or purified populations of bacteria belong to the species,
subspecies or bacterial strains of Ruminococcus bromii (within a larger list Recovery-associated Taxa, Ruminococcus bromii; Figures
9G, 17F). Washington does not specifically disclose at least one isolated or purified population bacteria or the at least two isolated or
purified populations of bacteria belong to the species, subspecies or bacterial strains of Ruminococcus bromii. Klieve discloses wherein-
one isotated or purified population of bacteria is Ruminococcus bromii (R. bromii is culturable and has been isolated from humans, and
quantitative standards containing known numbers of R. bromii YE282 were prepared by directly enumerating a pure culture of YE282;
page 2068, 1st column, 2nd paragraph; page 2072, 2nd column, 3rd paragraph). It would have been obvious to one of ordinary skill in
the art at the time the invention was made to have modified the composition comprising an isolated population of bacteria belonging to
the family Ruminococcaceas, as disclosed by Washington, to incorporate or instead use an isolated population of Ruminococcus bromii,
as disclosed by Klieve, as Washington discloses the administration of a composition comprising Ruminococcus obeum, allows for
administration with additional species presented in the disclosure, and contemplates taxa associated with recovery, such as
Ruminococcus bromii, Klieve discloses isolated Ruminococcus bromii and evaluation of its role in gut the gut microbiome, and this
comblnation would allow the method of Washington to benefit from the administration of Ruminococcus bromii, affording the ability to
restore normal gut microbiota function, as contemplated by Washington (title) by restoring or enhancing starch utilization, as taught by
Klieve (Ruminococcus bromii YE282 may be useful as a probiotic inoculant to increase the efficiency of starch utilization; abstract). *
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Claim 31/1-2 lacks an inventive step under PCT Article 33(3) as being obvious over Washington in view of the publication entitled
“Antibioticresistanceinprobioticbacteria” by Gueimonde, M et al. (hereinafter ‘Gueimonde’).

As per claim 32/1-2, Washington discloses the composition of claim 1 or claim 2, but Washington does not disclose wherein the at least
one isolated or purified population of bacteria or the at least two isolated or purified populations of bacteria comprise an antibiotic
resistance gene. Gueimonde discloses wherein the at least one isolated or purified population of bacteria or the at least two isolated or
purified populations of bacteria comprise an antibiotic resistance gene (some probiotic strains with intrinsic antibiotic resistance could be
useful for restoring the gut microbiota after antibiotic treatment, and it is worth noting the presence of specific antibiotic resistance
mechanisms in certain Bacillusclausii strains, which have been used as probiotics in humans, especially for the prevention of infectious
bacterial diarrhea; abstract; page 5, 2nd column, 2nd paragraph). It would have been obvious to one of ordinary skill in the art at the
time the invention was made to have modified the composition comprising bacteria, as disclosed by Washington, to incorporate an
antibiotic resistance gene, as disclosed by Gueimonde, as Washington discloses bacterial isolates for use as probiotics, Gueimonde
discloses administration of bacteria as probiotics which have antibiotic resistance, and further contemplates the value of antibiotics in
probiotics (title), and this combination would allow the composition of Washington to benefit from an antibiotic resistance gene, such as
to aid in the prevention of infectious bacterial diarrhea, as specifically taught by Gueimonde.

Claims 45-54 lack an inventive step under PCT Article 33(3) as being obvious over Tokyo in view of WO 2015/075688 A1 to INSTITUT
GUSTAVE ROUSSY (hereinafter ‘Gustave').

As per claim 45, Tokyo discloses the method of claim 44, but Tokyo does not disclose wherein the cancer is a skin cancer. Gustave
discloses wherein the cancer is a skin cancer (impact of CTX on microbiotia significantly altered microbial composition of the small
intestine in mice bearing subcutaneous cancers, namely metastasizing B16F10 melanomas and non-metastsizing MCA205 sarcomas,
where the probiotic composition according to the invention may be administered to a patient in need thereof after the administration of
an antineoplastic treatment, for example a chemotherapeutic agent such as cyclophosphamide, CTX, to said patient; page 23, lines
16-19; page 41, lines 19-27). It would have been obvious to one of ordinary skill in the art at the time the invention was made to have
modified the method for treating cancer comprising administering a member of Ruminococcaceae, as disclosed by Tokyo, to incorporate
or instead target skin cancer, as disclosed by Gustave, as Tokyo discloses the administration of the gut bacteria to treat or ameliorate
cancer, such as colon cancer, Gustave discloses the administration of a probiotic for the purpose of treating melanoma, and this
combination would allow the method of Tokyo to treat skin cancers, such as melanomas.

As per claim 46, Tokyo discloses the method of claim 44, but Tokyo does not disclose wherein the cancer is basal-cell skin cancer,
squamous-cell skin cancer, melanoma, dermatofibrosarcoma protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma,
spindle cell tumors, sebaceous carcinomas, microcystic adnexal carcinoma, Paget's disease of the breast, atypical fibroxanthoma,
leioimyosarcoma, or angiosarcoma. Gustave discloses wherein a cancer is melanoma (impact of CTX on microbiotia significantly aitered
microbial composition of the small intestine in mice bearing subcutaneous cancers, namely metastasizing B16F 10 melanomas and
non-metastsizing MCA205 sarcomas, where the probiotic composition according to the invention may be administered to a patient in
need thereof after the administration of an antineoplastic treatment, for example a chemotherapeutic agent such as cyclophosphamide,
CTX, to said patient; page 23, lines 16-19; page 41, lines 19-27). It would have been obvious to one of ordinary skill in the art at the
time the invention was made to have modified the method for treating cancer comprising administering a member of Ruminococcaceae,
as disclosed by Tokyo, to incorporate or instead target skin cancer, as disclosed by Gustave, as Tokyo discloses the administration of
the gut bacteria to treat or ameliorate cancer, such as colon cancer, Gustave discloses the administration of a probiotic for the purpose
of treating melanoma, and this combination would allow the method of Tokyo to treat skin cancers, such as melanomas.

As per claim 47, Tokyo discloses the method of claim 44, but Tokyo does not disclose wherein the cancer is melanoma. Gustave
discloses wherein a cancer is melanoma (impact of CTX on microbiotia significantly altered microbial composition of the small intestine
in mice bearing subcutaneous cancers, namely metastasizing B16F 10 melanomas and non-metastsizing MCA205 sarcomas, where the
probiotic composition according to the invention may be administered to a patient in need thereof after the administration of an
antineoplastic treatment, for example a chemotherapeutic agent such as cyclophosphamide, CTX, to said patient; page 23, lines 16-19;
page 41, lines 19-27). It would have been obvious to one of ordinary skill in the art at the time the invention was made to have modified
the method for treating cancer comprising administering a member of Ruminococcaceae, as disclosed by Tokyo, to incorporate or
instead target skin cancer, as disclosed by Gustave, as Tokyo discloses the administration of the gut bacteria to treat or ameliorate
cancer, such as colon cancer, Gustave discloses the administration of a probiotic for the purpose of treating melanoma, and this
combination would allow the method of Tokyo to treat skin cancers, such as melanomas.

As per claim 48, Tokyo and Gustave, in combination, disclose the method of claim 47, but Tokyo does not disclose wherein the
melanoma is metastatic melanoma, Lentigo Maligna, Lentigo Maligna Melanoma, Superficial Spreading Melanoma, Nodular Melanoma,
Acral Lentiginous Melanoma or Desmoplastic Melanoma. Gustave discloses wherein a melanoma is metastatic melanoma (impact of
CTX on microbiotia significantly altered microbial composition of the small intestine in mice bearing subcutaneous cancers, namely
metastasizing B16F 10 melanomas and non-metastsizing MCA205 sarcomas, where the probiotic composition according to the invention
may be administered to a patient in need thereof after the administration of an antineoplastic treatment, for example a chemotherapeutic
agent such as cyclophosphamide, CTX, to said patient; page 23, lines 16-19; page 41, lines 19-27). It would have been obvious to one
of ordinary skill in the art at the time the invention was made to have modified the method for treating cancer comprising administering a
member of Ruminococcaceas, as disclosed by Tokyo, to incorporate or instead target metastatic melanoma, as disclosed by Gustave,
as Tokyo discloses the administration of the gut bacteria to treat or ameliorate cancer, such as colon cancer, Gustave discloses the
administration of a probiotic for the purpose of treating melanoma, and this combination would allow the method of Tokyo to treat skin
cancers, such as metastatic rmelanoma.
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As per claim 49, Tokyo discloses the method of claim 44, but Tokyo does not disclose wherein the method further comprises
administering at least one additional anticancer treatment. Gustave discloses wherein a method further comprises administering at least
one additional anticancer treatment (invention further pertains to cell compositions and their use in adoptive cell transfer in combination
with a chemotherapeutic agent, for example a chemotherapeutic agent such as cyclophosphamide; page 3, lines 10-11; page 23, lines
16-19). It would have been obvious to one of ordinary skill in the art at the time the invention was made to have modified the method for
treating cancer comprising administering a member of Ruminococcaceas, as disclosed by Tokyo, to incorporate an additional anticancer
treatment with the administration of a probiotic, as disclosed by Gustave, as Tokyo discloses the administration of the gut bacteria to
treat or ameliorate cancer, Gustave discloses the administration of a probiotic in combination with a chemotherapeutic, and this
combination would allow the method of Tokyo to benefit from combination therapies with well-known anticancer treatments, such as
administration of cyclophosphamide, as taught by Gustave.

As per claim 50, Tokyo and Gustave, in combination, disclose the method of claim 49, but Tokyo does not disclose wherein the at least
one additional anticancer treatment is surgical therapy, chemotherapy, radiation therapy, hormonal therapy, immunotherapy, small
molecule therapy, receptor kinase inhibitor therapy, anti-angiogenic therapy, cytokine therapy, cryotherapy or a biological therapy.
Gustave discloses wherein the at least one additional anticancer treatment is chemotherapy (invention further pertains to cell
compositions and their use in adoptive cell transfer in combination with a chemotherapeutic agent, for example a chemotherapeutic
agent such as cyclophosphamide; page 3, lines 10-11; page 23, lines 16-19) or a biological therapy (anticancer biological therapies;
page 21, line 37 — page 22, line 9). It would have been obvious to one of ordinary skill in the art at the time the invention was made to
have modified the method for treating cancer comprising administering a member of Ruminococcaceae, as disclosed by Tokyo, to
incorporate an additional anticancer treatment, such as a chemotherapeutic or biological therapy with the administration of a probiotic,
as disclosed by Gustave, as Tokyo discloses the administration of the gut bacteria to treat or ameliorate cancer, Gustave discloses the
administration of a probiotic in combination with a chemotherapeutic agent or biological therapy, and this combination would allow the
method of Tokyo to benefit from combination therapies with well-known anticancer treatments, such as administration of
cyclophosphamide, as taught by Guslave.

As per claim 51, Tokyo and Gustave, in combination, disclose the method of claim 50, but Tokyo does not disclose wherein the
biological therapy is a monoclonal antibody, siRNA, miRNA, antisense oligonucleotide, ribozyme or gene therapy. Gustave discloses
wherein the biological therapy (a probiotic comprising bacteria as an adjuvant to an antineoplastic treatment administered to a cancer
agent, where antineoplastic treatments include biological therapies; page 20, lines 20-23; page 21, line 37 — page 22, line 9; page 22,
line 35 — page 23, line 1) is a monoclonal antibody (monoclonal antibodies; page 22, line 2) or gene therapy (gene therapy; page 22, line
9). It would have been obvious to one of ordinary skill in the art at the time the invention was made to have modified the method for
treating cancer comprising administering a member of Ruminococcaceae, as disclosed by Tokyo, to incorporate an additional anticancer
treatment, such as a biological therapy, such as a monoclonal antibody or gene therapy, with the administration of a probiotic, as
disclosed by Gustave, as Tokyo discloses the administration of the gut bacteria to treat or ameliorate cancer, Gustave discloses the
administration of a probiotic in combination with a blological therapy, including monoclonal antibodies and gene therapy, and this
combination would allow the method of Tokyo to benefit from combination therapies with well-known anticancer treatments, such as the
use of directed monoclonal antibodies.

As per claim 52, Tokyo and Gustave, in combination, disclose the method of claim 49, but Tokyo does not disclose wherein an immune
checkpoint inhibitor and/or at least one additional anticancer treatment is administered intratumorally, intraarterially, intravenously,
intravascularly, intrapleuraly, intraperitoneally, intratracheally, intrathecally, intramuscularly, endoscopically, intralesionally,
percutaneously, subcutaneously, regionally, stereotactically, orally or by direct injection or perfusion. Gustave discloses wherein the at
least one immune checkpoint inhibitor and/or at least one additional anticancer treatment is administered intraperitoneally
(Chemotherapy was performed by intratumoral injection or intraperitoneal inoculation of CTX; page 32, lines 5-7). It would have been
obvious to one of ordinary skill in the art at the time the invention was made to have modified the method for treating cancer comprising
administering a member of Ruminococcaceae, as disclosed by Tokyo, to incorporate an additional anticancer treatment administered
intraperitoneally, as disclosed by Gustave, as Tokyo discloses the administration of the gut bacteria to treat or ameliorate cancer,
Gustave discloses the administration of a probiotic in combination with an additional therapy and the administration of that therapeutic
by intraperitoneal inoculation, and this combination would allow the method of Tokyo to benefit from combination therapies with
waell-known anticancer treatments, such as administration of cyclophosphamide, as taught by Gustave, via a well-known administration
method, such as intraperitoneal injection.

As per claim 53, Tokyo discloses the method of claim 44, but Tokyo does not disclose defined as method of treating a cancer wherein
the subject has a tumor. Gustave discloses a method of treating a cancer wherein the subject has a tumor (invention further pertains to
cell compositions and their use in adoptive cell transfer in combination with a chemotherapeutic agent, and treatment refers to any
reduction or amelioration of the progression, severity, and/or duration of cancer, particularly a solid tumor; page 3, lines 10-11; page 22,
lines 30-32). It would have been obvious to one of ordinary skill in the art at the time the invention was made to have modified the
method for trealing cancer comprising administering a member ot Ruminococcaceae, as disclosed by Tokyo, to incorporate or instead
target a subject having a tumor, as disclosed by Gustave, as Tokyo discloses the administration of the gut bacteria to treat or ameliorate
cancer, Gustave discloses the administration of a probiotic in combination with an additional therapy where the treatment may be
directed towards a solid tumor, and this combination would allow the method of Tokyo to treat cancers presenting tumors.
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As per claim 54, Tokyo discloses the method of claim 44, but Tokyo does not disclose defined as method of preventing cancer wherein
the subject is identified as at risk of developing a cancer. Gustave discloses a method of preventing cancer wherein the subject is
identified as at risk of developing a cancer (a particularly useful application of the probiotic compositions according to the present
invention is their use in combination with such a chemotherapeutic agent, for further increasing the efficacy of cancer vaccination; page
23, lines 25-30). It would have been obvious to one of ordinary skill in the art at the time the invention was made to have modified the
method for treating cancer comprising administering a member of Ruminococcaceae, as disclosed by Tokyo, to incorporate or instead
target a subject a risk for developing cancer, so as to vaccinate against the cancer, as disclosed by Gustave, as Tokyo discloses the
administration of the gut bacteria to treat or ameliorate cancer, Gustave discloses the administration of a probiotic in combination with
an additional therapy where the treatment may be directed towards improving a cancer vaccination, and this combination would allow
the method of Tokyo to pre-treat subjects at risk for developing cancer, such as those who might receive a cancer vaccination.

Claims 55-65 meets the criteria set out in PCT Article 33(2)-(3).

Claim 55 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the method of claim
44, wherein administration of the composition results in an increase of CD8+ T lymphocytes in a tumor.

Tokyo discloses wherein Clostridium affect CD8+ T lymphocytes in the colon (it has been reported that Clostridium spp. Exert an
influence on the accumulation of CD8+ intestinal tract intraepithelial lymphocytes, and exhibits a marked ability to induce and maintain
Treg cells; paragraph [0205]). Tokyo does not disclose wherein administration of the composition results in an increase of CD8+ T
lymphocytes in a tumor.

Gustave discloses wherein the administration of a chemotherapeutic decreases T cells (antibiotic-mediated elimination of commensal
bacteria causes defects at the level of innate immunity, loss of yB8TI7 cells in the tumor microenvironment, that result in modulations of
cognate antitumor immune responses, effector memory TILs, with a reduced CD8+/Foxp3 ratio; page 46, lines 13-16; Figure 20).
Gustave does not disclose wherein administration of the composition results in an increase of CD8+ T lymphocytes in a tumor.

The publication entitled “Gut microbiome and anticancer immune response: really hot Sh*t!” by Viaud, S et al. (hereinafter ‘Viaud’)
discloses the effect of loss of gram-positive bacteria (preclinical model mimicking human tumorigenesis, we validated the concept that
the eradication of Gram-positive bacteria by vancomycin compromised the efficacy of CTX-based chemotherapy, correlating with a
reduced intratumoral CD8p T effector/ Foxp3p regulatory T-cell ratio; page 205, 1st column, 1st paragraph). Viaud does not disclose
wherein administration of the composition results in an increase of CD8+ T lymphocytes in a tumor.

The publication entitled “Probiotics Can Generate FoxP3 T-Cell Responses in the Small Intestine and Simultaneously Inducing CD4 and
CD8 T Cell Activation in the Large Intestine” by Smelt, MJ et al. (hereinafter ‘Smelt’) discloses wherein probiotics result in an induction
of CD8+ T lymphocytes (L. salivarius UCC118 induced activation in both CD4 and CD8+ T-cells; abstract). Smelt does not disclose
wherein administration of the composition results in an increase of CD8+ T lymphocytes in a tumor.

The prior art does not teach or fairly suggest the method of claim 44, wherein administration of the composition results in an increase of
CD8+ T lymphocytes in the tumor, and sufficient motivation, based upon the previous disclosures of the Tokyo, Gustave, Viaud, and
Smelt references, does not exist to have determined and implemented the method as described by Claim 55, as no reference teaches
the administration of Ruminococcaceae for the treatment of cancer, wherein the specific effect is an increase in CD8+ T lymphocytes in
a tumor.

Claim 56 meets the criteria set out in PCT Article 33(2)-(3), because it depends on claim 55.

Claim 57 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the method of claim
44, wherein administration of the composition results in an increase of effector CD4+, CD8+ T lymphocytes, monocytes and/or myeloid
dendritic cell in the systemic circulation or the peripheral blood of the subject.

Tokyo discloses wherein Clostridium affect CD8+ T lymphocytes in the colon (it has been reported that Clostridium spp. Exert an
influence on the accumulation of CD8+ intestinal tract intraepithelial lymphocytes, and exhibits a marked ability to induce and maintain
Treg cells; paragraph [0205]). Tokyo does not disclose wherein administration of the composition results in an increase of effector CD4
+, CD8+ T lymphocytes, monocytes and/or myeloid dendritic cell in the systemic circuiation or the peripheral blood of the subject.

Gustave discloses wherein the administration of a chemotherapeutic decreases T cells (antibiotic-mediated elimination of commensal
bacteria causes defects at the level of innate immunity, loss of y8TI7 cells in the tumor microenvironment, that result in modulations of
cognate antitumor immune responses, effector memory TlILs, with a reduced CD8+/Foxp3 ratio; page 46, lines 13-16; Figure 20).
Gustave does not disclose wherein administration of the composition results in an increase of effector CD4+, CD8+ T lymphocytes,
monocytes and/or myeloid dendritic cell in the systemic circulation or the peripheral blood of the subject.
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Viaud discloses the effect of loss of gram-positive bacteria (preclinical model mimicking human tumorigenesis, we validated the concept
that the eradication of Gram-positive bacteria by vancomycin compromised the efficacy of CTX-based chemotherapy, correlating with a
reduced intratumoral CD8+ T effector/ Foxp3 regulatory T-cell ratio; page 205, 1st column, 1st paragraph). Viaud does not disclose
wherein administration of the composition results in an increase of effector CD4+, CD8+ T lymphocytes, monocytes and/or myeloid
dendritic cell in the systemic circulation or the peripheral blood of the subject.

Smelt discloses wherein probiotics result in an induction of CD4+ and CD8+ T lymphocytes (L. salivarius UCC118 induced activation in
both CD4 and CD8+ T-cells; abstract). Smelt does not disclose wherein administration of the composition results in an increase of
effector CD4+, CD8+ T lymphocytes, monocytes and/or myeloid dendritic cell in the systemic circulation or the peripheral blood of the
subject.

The prior art does not teach or fairly suggest the method of claim 44, wherein administration of the composition results in an increase of
effector CD4+, CD8+ T lymphocytes, monocytes and/or myeloid dendritic cell in the systemic circulation or the peripheral blood of the
subject, and sufficient motivation, based upon the previous disclosures of the Tokyo, Gustave, Viaud, and Smelt references, does not
exist to have determined and implemented the method as described by Claim 57.

Claim 58 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the method of claim
44, wherein administration of the composition results in a decrease of B cells, regulatory T cells and/or myeloid derived suppressor cells
in the systemic circulation or the peripheral blood of the subject.

Tokyo discloses wherein Clostridium affect CD8+ T lymphocytes in the colon (it has been reported that Clostridium spp. Exert an
influence on the accumulation of CD8+ intestinal tract intraepithelial lymphocytes, and exhibits a marked ability to induce and maintain
Treg cells; paragraph [0205)). Tokyo does not disclose wherein administration of the composition results in a decrease of B cells,
regulatory T cells and/or myeloid derived suppressor cells in the systemic circulation or the peripheral blood of the subject.

Gustave discloses wherein the administration of a chemotherapeutic decreases T cells (antibiotic-mediated elimination of commensal
bacteria causes defects at the leve! of innate immunity, loss of y8TI7 cells in the tumor microenvironment, that result in modulations of
cognate antitumor immune responses, effector memory TILs, with a reduced CD8+/Foxp3 ratio; page 46, lines 13-16; Figure 20).
Gustave does not disclose wherein administration of the composition results in a decrease of B cells, regulatory T cells and/or myeloid
derived suppressor cells in the systemic circulation or the peripheral blood of the subject.

Viaud discloses the effect of loss of gram-positive bacteria (preclinical model mimicking human tumorigenesis, we validated the concept
that the eradication of Gram-positive bacteria by vancomycin compromised the efficacy of CTX-based chemotherapy, correlating with a
reduced intratumoral CD8+ T effector/ Foxp3 regulatory T-cell ratio; page 205, 1st column, 1st paragraph). Viaud does not disclose
wherein administration of the composition results in a decrease of B cells, regulatory T cells and/or myeloid derived suppressor cells in
the systemic circulation or the peripheral blood of the subject.

Smelt discloses wherein probiotics result in an induction of T lymphocytes (L. salivarius UCC118 induced activation in both CD4 and
CD8+ T-cells; abstract). Smelt does not disclose wherein administration of the composition results in a decrease of B cells, regulatory T
cells and/or myeloid derived suppressor cells in the systemic circulation or the peripheral blood of the subject.

The prior art does not teach or fairly suggest the method of claim 44, wherein administration of the composition results in a decrease of
B cells, regulatory T cells and/or myeloid derived suppressor cells in the systemic circulation or the peripheral blood of the subject, and
sufficient motivation, based upon the previous disclosures of the Tokyo, Gustave, Viaud, and Smelt references, does not exist to have
determined and implemented the method as described by Claim 58.

Claim 59 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the method of claim
44, wherein administration of the composition to the subject results in an increase in CD3, CD8, PD1, FoxP3, Granzyme B and/or
PD-L1 expression in a tumor immune infiltrate.

Tokyo discloses wherein Clostridium affect CD8+ T lymphocytes in the colon (it has been reported that Clostridium spp. Exert an
influence on the accumulation of CD8+ intestinal tract intraepithelial lymphocytes, and exhibits a marked ability to induce and maintain
Treg cells; paragraph [0205]). Tokyo does not disclose wherein administration of the composition to the subject results in an increase in
CD3, CD8, PD1, FoxP3, Granzyme B and/or PD-L1 expression in a tumor immune infiltrate.

Gustave discloses wherein the administration of a chemotherapeutic decreases T cells (antibiotic-mediated elimination of commensal
bacteria causes defects at the level of innate immunity, loss of y8TI7 cells in the tumor microenvironment, that result in modulations of
cognate antitumor immune responses, effector memory TlLs, with a reduced CD8+/Foxp3 ratio; page 46, lines 13-16; Figure 20).
Gustave does not disclose wherein administration of the composition to the subject results in an increase in CD3, CD8, PD1, FoxP3,
Granzyme B and/or PD-L1 expression in a tumor immune infiltrate.
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Viaud discloses the effect of loss of gram-positive bacteria (preclinical model mimicking human tumorigenesis, we validated the concept
that the eradication of Gram-positive bacteria by vancomycin compromised the efficacy of CTX-based chemotherapy, correlating with a
reduced intratumoral CD8+ T effector/ Foxp3 regulatory T-cell ratio; page 205, 1st column, 1st paragraph). Viaud does not disclose
wherein administration of the composition to the subject results in an increase in CD3, CD8, PD1, FoxP3, Granzyme B and/or PD-L1
expression in a tumor immune infiltrate.

Smelt discloses wherein probiotics result in an induction of T lymphocytes (L. salivarius UCC118 induced activation in both CD4 and
CDB8+ T-cells; abstract). Smelt does not disclose wherein administration of the composition to the subject results in an increase in CD3,
CD8, PD1, FoxP3, Granzyme B and/or PD-L1 expression in a tumor immune infiltrate.

The prior art does not teach or fairly suggest the method of claim 44, wherein administration of the composition to the subject results in
an increase in CD3, CD8, PD1, FoxP3, Granzyme B and/or PD-L1 expression in a tumor immune infiltrate, and sufficient motivation,
based upon the previous disclosures of the Tokyo, Gustave, Viaud, and Smelt references, does not exist to have determined and
implemented the method as described by Claim 59.

Claim 60 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the method of claim
44, wherein administration of the composition to the subject results in a decrease in ROR-gamma-T expression in a tumor immune
infiltrate.

Tokyo discloses wherein Clostridium affect CD8+ T lymphocytes in the colon (it has been reported that Clostridium spp. Exert an
influence on the accumulation of CD8+ intestinal tract intraepithelial lymphocytes, and exhibits a marked ability to induce and maintain
Treg cells; paragraph [0205]). Tokyo does not disclose wherein administration of the composition to the subject results in a decrease in
ROR-gamma-T expression in a tumor immune infiltrate.

Gustave discloses wherein the administration of a chemotherapeutic decreases T cells (antibiotic-mediated elimination of commensal
bacteria causes defects at the level of innate immunity, loss of y8TI7 cells in the tumor microenvironment, that result in modulations of
cognate antitumor immune responses, effector memory TILs, with a reduced CD8+/Foxp3 ratio; page 46, lines 13-16; Figure 20).
Gustave does not disclose wherein administration of the composition to the subject results in a decrease in ROR-gamma-T expression
in a tumor immune infiltrate.

Viaud discloses the effect of loss of gram-positive bacteria (preclinical model mimicking human tumorigenesis, we validated the concept
that the eradication of Gram-positive bacteria by vancomycin compromised the efficacy of CTX-based chemotherapy, correlating with a
reduced intratumoral CD8+ T effector/ Foxp3 regulatory T-cell ratio; page 205, 1st column, 1st paragraph). Viaud does not disclose
wherein administration of the composition to the subject results in a decrease in ROR-gamma-T expression in a tumor immune
infiltrate.

Smelt discloses wherein probiotics result in an induction of T lymphocytes and considers ROR-gamma-T (L. salivarius UCC118 induced
activation in both CD4 and CD8+ T-cells, and ROR-gamma-T transcripts were not changed in probiotic treatments ; abstract; page 8,
2nd column, 1st paragraph; Table 3). Smelt does not disclose wherein administration of the composition to the subject results in a
decrease in ROR-gamma-T expression in a tumor immune infiltrate.

The prior art does not teach or fairly suggest the method of claim 44, wherein administration of the composition to the subject results in
a decrease in ROR-gamma-T expression in a tumor immune infiltrate, and sufficient motivation, based upon the previous disclosures of
the Tokyo, Gustave, Viaud, and Smelt references, does not exist to have determined and implemented the method as described by
Claim 60.

Claim 61 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the method of claim
44, wherein administration of the composition to the subject results in an increase in CD45+, CD3+/CD20+/CD56+, CD68+ and/or
HLA-DR+ cells in the tumar.

Tokyo discloses wherein Clostridium affect CD8+ T lymphocytes in the colon (it has been reported that Clostridium spp. Exert an
influence on the accumulation of CD8+ intestinal tract intraepithelial lymphocytes, and exhibits a marked ability to induce and maintain
Treg cells; paragraph [0205]). Tokyo does not disclose wherein administration of the composition to the subject results in an increase in
CD45+, CD3+/CD20+/CD56+, CD68+ and/or HLA-DR+ cells in the tumor.

Gustave discloses wherein the administration of a chemotherapeutic decreases T cells (antibiotic-mediated elimination of commensal
bacteria causes defects at the level of innate immunity, loss of y8TI7 cells in the tumor microenvironment, that result in modulations of
cognate antitumor immune responses, effector memory TILs, with a reduced CD8+/Foxp3 ratio; page 46, lines 13-16; Figure 20).
Gustave does not disclose wherein administration of the composition to the subject results in an increase in CD45+, CD3+/CD20
+/CD56+, CD68+ and/or HLA-DR+ cells in the tumor.
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Viaud discloses the effect of loss of gram-positive bacteria (preclinical model mimicking human tumorigenesis, we validated the concept
that the eradication of Gram-positive bacteria by vancomycin compromised the efficacy of CTX-based chemotherapy, correlating with a
reduced intratumoral CD8+ T effector/ Foxp3 regulatory T-cell ratio; page 205, 1st column, 1st paragraph). Viaud does not disclose
wherein administration of the composition to the subject results in an increase in CD45+, CD3+/CD20+/CD56+, CD68+ and/or HLA-DR+
cells in the tumor.

Smelt discloses wherein probiotics result in an induction of CD4 and CD8+ T lymphocytes (L. salivarius UCC118 induced activation in
both CD4 and CD8+ T-cells; abstract). Smelt does not disclose wherein administration of the composition to the subject results in an
increase in CD45+, CD3+/CD20+/CD56+, CD68+ and/or HLA-DR+ cells in the tumor.

The prior art does not teach or fairly suggest the method of claim 44, wherein administration of the composition to the subject results in
an increase in CD45+, CD3+/CD20+/CD56+, CD68+ and/or HLA-DR+ cells in the tumor, and sufficient motivation, based upon the
previous disclosures of the Tokyo, Gustave, Viaud, and Smelt references, does not exist to have determined and implemented the
method as described by Claim 61.

Claim 62 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the method of claim 44,
wherein administration of the composition to the subject results in an increase in the level of innate effector cells in the subject.

Tokyo discloses wherein Clostridium affect CD8+ T lymphocytes in the colon (it has been reported that Clostridium spp. Exert an
influence on the accumulation of CD8+ intestinal tract intraepithelial lymphocytes, and exhibits a marked ability to induce and maintain
Treg cells; paragraph [0205]). Tokyo does not disclose wherein administration of the composition to the subject results in an increase in
the level of innate effector cells in the subject.

Gustave discloses wherein the administration of a chemotherapeutic decreases T cells (antibiotic-mediated elimination of commensal
bacteria causes defects at the level of innate immunity, loss of y8TI7 cells in the tumor microenvironment, that result in modulations of
cognate antitumor immune responses, effector memory TILs, with a reduced CD8+/Foxp3 ratio; page 46, lines 13-16; Figure 20).
Gustave does not disclose wherein administration of the composition to the subject results in an increase in the level of innate effector
cells in the subject.

Viaud discloses the effect of loss of gram-positive bacteria and effect of CTX on effector cells (validated the concept that the eradication
of Gram-positive bacteria correlated with a reduced intratumoral CD8+ T effector/ Foxp3 regulatory T-cell ratio, and CTX facilitates the
priming of effector pTh17 and memory Th1 cell responses directed against distinct commensals in distant secondary lymphoid organs;
page 204, 2nd column, 1st paragraph; page 205, 1st column, 1st paragraph). Viaud does not disclose wherein administration of the
composition to the subject results In an Increase in the level of inhate elfector cells in the subject.

Smelt discloses wherein probiotics result in an induction of CD4 and CD8+ T lymphocytes (increased percentage of CD25+ cells after L.
salivarius UCC118 treatment as compared with medium treatment, and the balance between effector CD4 T cells and regulatory T cells
in the PP was not changed; page 8, 1st column, 1st paragraph). Smelt does not disclose wherein administration of the composition to
the subject results in an increase in the level of innate effector cells in the subject.

The prior art does not teach or fairly suggest the method of claim 44, wherein administration of the composition to the subject results in
an increase in the level of innate effector cells in the subject, and sufficient motivation, based upon the previous disclosures of the
Tokyo, Gustave, Viaud, and Smelt references, does not exist to have determined and implemented the method as described by Claim
62.

Claim 63 meets the criteria set out in PCT Article 33(2)-(3), because it depends on claim 62.

Claim 64 meets the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the method of claim 44,
wherein administration of the composition to the subject results in a decrease of the level of suppressive myeloid celis in the subject.

Tokyo discloses wherein Clostridium affect CD8+ T lymphocytes in the colon (it has been reported that Clostridium spp. Exert an
influence on the accumulation of CD8+ intestinal tract intraepithelial lymphocytes, and exhibits a marked ability to induce and maintain
Treg cells; paragraph [0205]). Tokyo does not disclose wherein administration of the composition to the subject results in a decrease of
the level of suppressive myeloid cells in the subject.

Gustave discloses wherein the administration of a chemotherapeutic decreases T cells and an effect on myeloid differentiation (the
increase in pTh17 cells required expression of myeloid differentiation primary response gene 88, which signals downstream of toll-like
receptors and is required for the therapeutic success of anticancer chemotherapies in several.tumor models; page 44, lines 3-6).
Gustave does not disclose wherein administration of the composition to the subject results in a decrease of the level of suppressive
myeloid cells in the subject.
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Viaud discloses the effect of loss of gram-positive bacteria (preclinical model mimicking human tumorigenesis, we validated the concept
that the eradication of Gram-positive bacteria by vancomycin compromised the efficacy of CTX-based chemotherapy, correlating with a
reduced intratumoral CD8+ T effector/ Foxp3 regulatory T-cell ratio; page 205, 1st column, 1st paragraph). Viaud does not disclose
wherein administration of the composition to the subject results in a decrease of the level of suppressive myeloid cells in the subject.

Smelt discloses wherein probiotics result in an induction of CD4 and CD8+ T lymphocytes (increased percentage of CD25+ cells after L.
salivarius UCC118 treatment as compared with medium treatment, and the balance between effector CD4 T cells and regulatory T cells
in the PP was not changed; page 8, 1st column, 1st paragraph). Smelt does not disclose wherein administration of the composition to
the subject results in a decrease of the level of suppressive myeloid cells in the subject.

The prior art does not teach or fairly suggest the method of claim 44, wherein administration of the composition to the subject results in a
decrease of the level of suppressive myeloid cells in the subject, and sufficient motivation, based upon the previous disclosures of the
Tokyo, Gustave, Viaud, and Smelt references, does not exist to have determined and implemented the method as described by Claim
64.

Claim 65 meets the criteria set out in PCT Article 33(2)-(3), because it depends on claim 64.

Claims 1-2, 3/1-2, 4/1-2, 5/1-2, 7/1-2, 8/1-2, 9, 15/1-2, 16/1-2, 17/1-2, 19/1-2, 24/1-2, 25/1-2, 26/1-2, 27/1-2, 28/1-2, 29/1-2, 30/1-2,
31/1-2, 33/1-2, 34/1-2, and 44-65 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made
or used in industry.
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Groups lll+, Claims 80-114 and butyrate are directed toward a method of treating cancer in a subject comprising administering a
therapeutically effective amount of butyrate, an isolated or purified butyrate-producing bacterial population.

The method can be searched to the extent that it comprises an agent encompassing butyrate (agent). Applicant is invited to elect
additional agent(s), including specified butyrate-producing bacterial population(s), to be searched. Additional agent(s), including
specified butyrate-producing bacterial population(s) can be searched upon the payment of additional fees. It is believed that claims 80
(in-part), 81 (in-part), 82 (in-part), 92 (in-part), 93 (in-part), 94 (in-part), 95 (in-part), 96 (in-part), 97 (in-part), 98 (in-part), 99 (in-part), 100
(in-part), 101 (in-part), 102 (in-part), 103 (in-part), 104 (in-part), 105 (in-part), 106 (in-part), 107 (in-part), 108 (in-part), 109 (in-part), 110
(in-part), 111 (in-part) 112 (in-part), 113 (in-part) and 114 (in-part) encompass this first named invention of Groups Il1+ and thus these
claims can be searched with payment of a fee for the search of Groups Ill+, to the extent that they encompass butyrate (agent).
Applicants must specify the claims that encompass any additionally elected agent(s), including specified butyrate-producing bacterial
population(s). Applicants must further indicate, if applicable, the claims which encompass the first named invention of Groups lll+, if
different than what was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be applied
to the "+" group(s) can result in only the first claimed invention of groups x+ to be searched/examined. An exemplary election would be a
butyrate-producing bacterial population encompassing Faecalibacterium prausnitzii (butyrate-producing agent).

The inventions listed as Groups I+, Il+ and 11+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features
of Groups I+ include SEQ ID NO: 1, not present in either of Groups I+ or |ll+; the special technical features of Groups II+ include a
microbial profile of the gut microbiome, not present in either of Groups |+ or llI+; the special technical features of Groups llI+ include
administering butyrate, not present in either of Groups I+ or {I+.

Groups I+, lI+ and |1+ share the technical features including: a method of treating cancer in a subject comprising administering. Groups |
+ and I+ share the technical features including: a composition comprising at least one isolated or purified population of bacteria; Groups
11+ and I+ share the technical features including administering an immune checkpoint inhibitor.

However, these shared technical features are previously disclosed by the article 'Resistance Mechanisms to Immune-Checkpoint
Blockade in Cancer: Tumor-Intrinsic and -Extrinsic Factors' by Pitt, J.M. et al. (hereinafter 'Pitt’).

Pitt discloses a method of treating cancer in a subject comprising administering (a method of treating cancer comprising administering:
page 1256, second column, second paragraph); a composition comprising at least one isolated or purified poputation of bacteria (oral
feeding with Bifidobacterium (a composition comprising at least one isolated or purified population of bacteria); page 1262, second
column, first paragraph); administering an immune checkpoint inhibitor (administering an immune checkpoint inhibitor; page 1256, first
column, first paragraph; second column, second paragraph). *

No technical features are shared between the bacteria of Groups I+ and, accordingly, these groups lack unity a priori.

Additionally, even if Groups |+ were considered to share the technical features including: a composition comprising at least one, or at
least two isolated or purified population of bacteria; and a method of treating or preventing cancer in a subject comprising administering
to the subject a composition comprising at least one isolated or purified population of bacteria; these shared technical features are
previously disclosed by WO 2016/110585 A1 to Wageningen Universiteit (hereinafter ‘Wageningen').

Wageningen discloses a composition comprising at least one (a composition comprising at least one; page 4, lines 10-13; page 6, lines
1-2), or at least two isolated or purified population of bacteria (or at least two isolated or purified population of bacteria; page 20, lines
1-2); and a method of treating or preventing cancer in a subject (and a method of treating or preventing cancer in a subject; abstract,
page 6, lines 21-24) comprising administering to the subject a composition comprising at least one isolated or purified population of
bacteria (comprising administering to the subject a composition comprising at least one isolated or purified population of bacteria; page
4, lines 10-13; page 7, lines 7-10).

No technical features are shared between the bacteria of Groups 11+ and, accordingly, these groups lack unity a priori.

Additionally, even if Groups |1+ were considered to share the technical features including: a method of treating cancer in a subject
comprising administering a therapeutically effective amount of an immune checkpoint inhibitor to said subject, wherein the subject has
been determined to have a favorable microblal profile in the gut microbiome having one or more of bacterial populations; and a method
of predicting a response to an immune checkpoint inhibitor in a patient having a cancer comprising detecting a microbial profile in a
sample obtained from said patient, wherein if the microbial profile comprises one or more of the bacterial populations of the composition,
the response to the immune checkpoint inhibitor is favorable; and wherein if the microbial profile comprises: a low abundance of
butyrate-producing bactcria; or one or more bacteria species designated with a response status of non-responder (NR), then the patient
is predicted to not have a favorable response to the immune checkpoint inhibitor; these shared technical features are previously
disclosed by Pitt, as above.
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Pitt discloses a method of treating cancer in a subject (a method of treating melanoma (cancer) in a subject; page 1262, first column,
first paragraph) comprising administering a therapeutically effective amount of an immune checkpoint inhibitor to said subject
(comprising administering a therapeutically effective amount of ipilimumab (an immune checkpoint inhibitor) to said subject; page 1262,
first column, first paragraph), wherein the subject has been determined to have a favorable microbial profile in the gut microbiome
(whersin the subject was determined to have a ‘cluster C' (favorable) microbial profile in the gut microbiome; page 1262, first column,
first paragraph) having one or more bacterial populations (having a Bacteriodes fragilis population (one or more bacterial populations);
page 1262, first column, first paragraph). Pitt further discloses wherein an unfavorable profile (wherein a ‘cluster B’ (unfavorable’) profile;
page 1262, first column, first paragraph) was correlated with complete resistance to the immune checkpoint inhibitor (was correlated with
complete resistance to the mAb (immune checkpoint inhibitor); page 1262, first column, first paragraph).

Pitt does not disclose a method of predicting a response to an immune checkpoint inhibitor in a patient having a cancer comprising
detecting a microbial profile in a sample obtained from said patient, wherein if the microbial profile comprises one or more of the
bacterial populations of the composition, the response to the immune checkpoint inhibitor is favorable; and wherein if the microbial
profile comprises: a low abundance of butyrate-producing bacteria; or one or more bacteria species designated with a response status of
non-responder (NR), then the patient is predicted to not have a favorable response to the immune checkpoint inhibitor. However, based
upon the disclosure of Pitt with regard to microbial profiles correlating with response or a complete lack of response to an immune
checkpoint inhibitor, it would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have
modified the disclosure of Pitt to have specifically provided a method of predicting a response to Ipilimumab, comprising providing a
profile of the gut microbiota of a subject, wherein a profile comprising favorable bacteria indicates that a response to the immune
checkpoint inhibitor is favorable; and wherein the presence of one or more bacteria present in an unfavorable profile, as disclosed by
Pitt, is indicative of a non-responder, wherein the patient is predicted to not have a favorable response to the immune checkpoint
inhibitor; in order to better enable the selection of an appropriate course of therapy, and whether to include immune checkpoint
inhibitors, or a specific immune checkpoint inhibitor in the therapy, so as to maximize the potential for response of the patient to therapy
while minimizing potential adverse side effccts.

No technical features are shared between the agents and bacteria of Groups lll+ and, accordingly, these groups lack unity a priori.

Additionally, even if Groups |ll+ were considered to share the technical features including: a method of treating cancer in a subject
comprising administering a therapeutically effective amount of butyrate, an isolated or purified butyrate-producing bacterial population,
and/or a composition comprising at least one, or at least two isolated or purified population of bacteria to said subject, wherein the
subject has been administered an immune checkpoint inhibitor; these shared technical features are previously disclosed by
Wageningen, as above, in view of Pitt, as above.

Wageningen discloses a method of treating cancer in a subject (a method of treating or preventing cancer in a subject; abstract, page 6,
lines 21-24) comprising administering a therapeutically effective amount an isolated or purified butyrate-producing bacterial population to
said subject (comprising administering a therapeutically effective amount an isolated or purified butyrate-producing bacterial population
to said subject; page 4, lines 10-13; page 6, lines 21-24; page 7, lines 7-10).

Wageningen does not disclose wherein the subject has been administered an immune checkpoint inhibitor.

Pitt discloses administration of immunogenic commensal bacteria in combination with immune checkpoint blockade (administration of
immunogenic commensal bacteria in combination with immune checkpoint blockade; page 1264, first column, second paragraph); and
wherein Treg cells play a role in immune tolerance (wherein Treg cells play a role in immune tolerance; page 1261, first column, third
paragraph) and are affected by commensal bacteria (are affected by commensal bacteria; page 1261, first column, third paragraph) and
butyrate (and butyrate; page 1261, first column, third paragraph).

It would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have modified the disclosure
of Wageningen to have included combining an immune checkpoint inhibitor, as disclosed by Pitt, with a butyrate-producing commensal
strain of bacteria, as disclosed by Wageningen, in order to enable the generation of a microbial profile in the gut of a subject that favors
the effectiveness of the immune checkpoint inhibitor, in order to better provide treatment for cancer.

Since none of the special technical features of the Groups 1+, I+ and Ili+ inventions is found in more than one of the inventions, and
since all of the shared technical features are previously disclosed by the Pitt and Wageningen references, unity of invention is lacking.
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International Application No. PCT/ US2019/ 024519

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-3, 56-58(completely); 4-19, 59-74, 108-115(partially)

A therapeutic composition comprising an effective amount of
an isolated population of bacteria that are phylogenetic
descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii,
wherein the composition comprises an isolated population of
bacteria that have 16S rDNA sequence identity of at least
94.5% or at least 98.7% to 16S rDNA sequences of species
belonging to the family Ruminococcaceae, optionally at least
Ruminococcus; Its therapeutic use in the treatment of cancer

2-14. claims: 4-19, 59-74, 108-115(all partially)

A therapeutic composition comprising an effective amount of
an isolated population of bacteria that are phylogenetic
descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii,
wherein the composition comprises at least one of Gemmiger,
Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides,
Barnesiella, Bifidobacterium, Blautia, Clostridium,
Eubacterium, Erysipelotrichaceae, Odoribacter or
Parabacteroides; Its therapeutic use in the treatment of
cancer.

15. claims: 20-22, 75-77(completely); 23-55, 78-115(partially)

A therapeutic composition comprising an effective amount of
a purified population of bacteria that are phylogenetic
descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii,
wherein the composition comprises an isolated population of
bacteria that have 16S rDNA sequence identity of at least
94.5% or at Teast 98.7% to 16S rDNA sequences of species
belonging to the family Ruminococcaceae, optionally at least
Ruminococcus; Its therapeutic use in the treatment of
cancer.

16-28. claims: 23-55, 78-115(all partially)

A therapeutic composition comprising an effective amount of
a purified population of bacteria that are phylogenetic
descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii,
wherein the composition comprises at least Gemmiger,
Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides,
Barnesiella, Bifidobacterium, Blautia, Clostridium,
Eubacterium, Erysipelotrichaceae, Odoribacter,
Parabacteroides; Its therapeutic use in the treatment of
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

cancer

29. claims: 116-118(completely); 119-131(partially)

A method of identifying a mammalian subject as a candidate
for immune checkpoint therapy in combination with adjuvant
microbiome therapy, the method comprising:

determining that the subject is a candidate for the therapy
if the microbiome sample comprises bacteria that are
phylogenetic descendants of the most recent common ancestor
(MRCA) of Faecalibacterium prausnitzii and Flavonifractor
plautii, optionally an isolated population of bacteria that
have 16S rDNA sequence identity of at least 94.5% or at
least 98.7% to 16S rDNA sequences of species belonging to
the family Ruminococcaceae, optionally at least
Ruminococcus.

30-42. claims: 119-131(partially)

A method of identifying a mammalian subject as a candidate
for immune checkpoint therapy in combination with adjuvant
microbiome therapy, the method comprising:

determining that the subject is a candidate for the therapy
if the microbiome sample comprises bacteria that are
phylogenetic descendants of the most recent common ancestor
(MRCA) of Faecalibacterium prausnitzii and Flavonifractor
plautii, at least one of Gemmiger, Faecalibacterium,
Subdoligranulum, Alistipes, Bacteroides, Barnesiella,
Bifidobacterium, Blautia, Clostridium, Eubacterium,
Erysipelotrichaceae, Odoribacter or Parabacteroides

43. claim: 132

A therapeutic composition comprising an effective amount of
an isolated population of bacteria belonging to the genera
Ruminococcus, Gemmiger, Faecalibacterium and Subdoligranulum

44, claim: 133

A therapeutic composition comprising an effective amount of
an isolated population of bacteria belonging to the genera
Alistipes, Bacteroides, Barnesiella, Bifidobacterium,
Blautia, Clostridium, Eubacterium, Erysipelotrichaceae,
Odoribacter and Parabacteroides

45. claim: 134

A therapeutic composition comprising an effective amount of
an isolated population of bacteria belonging to the genera
Barnesiella, Bifidobacterium, Blautia, Erysipelotrichaceae,
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Odoribacter and Parabacteroides

46. claim: 135

A therapeutic composition comprising an effective amount of
an isolated population of bacteria species Alistipes
senegalensis, Bacteroides dorei, Blautia SC109, Clostridium
SC64, Eubacterium biforme and Parabacteroides distasonis

47. claim: 136

A therapeutic composition comprising an effective amount of
an isolated population of bacteria species Barnesiella
intestinihominis, Bifidobacterium bifidum, Bifidobacterium
longum, Blautia_ SC102, Blautia - SC109, Clostridium
innocuum, Odoribacter splanchnicus and Parabacteroides
distasonis

48-116. claims: 137-148

A therapeutic composition comprising an effective amount of
a purified population of at Teast one bacteria of those
listed in Tables 1A, 1B, 2A, 2B, 3A, 3B, 4A, 4B, 5A, 5B, 6A,
6B, 7A, 7B, 8A, 8B, 10 or 11

117-123. claims: 149-152

A therapeutic composition comprising an effective amount of
an isolated population of bacteria belonging to one or more
of the species in a clade selected from clade 101, clade 14,
clade 126, clade 61, clade 125, clade 135 or Fig.6

124. claims: 153-155, 158-160(completely); 156, 161,
163-169(partially)

A method of identifying a mammalian subject as a donor whose
feces are useful for fecal matter transfer, if the
microbiome sample comprises bacterial species that are
phylogenetic descendants of the most recent common ancestor
(MRCA) of Faecalibacterium prausnitzii and Flavonifractor
plautii, optionally an isolated population of bacteria that
have 16S rDNA sequence identity of at least 94.5% or at
least 98.7% to 16S rDNA sequences of species belonging to
the family Ruminococcaceae, optionally at least
Ruminococcus; Therapeutic composition thereof and its use in
the treatment of cancer

125-137. claims: 156, 161, 163-169(all partially)
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

A method of identifying a mammalian subject as a donor whose
feces are useful for fecal matter transfer, if the
microbiome sample comprises bacterial species that are
phylogenetic descendants of the most recent common ancestor
(MRCA) of Faecalibacterium prausnitzii and Flavonifractor
plautii, at least one of Gemmiger, Faecalibacterium,
Subdoligranulum, Alistipes, Bacteroides, Barnesiella,
Bifidobacterium, Blautia, Clostridium, Eubacterium,
Erysipelotrichaceae, Odoribacter or Parabacteroides;
Therapeutic composition thereof and its use in the treatment
of cancer

138-144. claims: 157, 162(completely); 163-169(partially)

A method of identifying a mammalian subject as a donor whose
feces are useful for fecal matter transfer, if the
microbiome sample comprises bacterial species that are
phylogenetic descendants of the most recent common ancestor
(MRCA) of Faecalibacterium prausnitzii and Flavonifractor
plautii, at least one or more of the species in a clade
selected from clade 101, clade 14, clade 126, clade 61,
clade 125 and clade 135; Therapeutic composition thereof and
its use in the treatment of cancer

145. claims: 170-172(completely); 173-180(partially)

A method of treating cancer comprising administering an
anticancer treatment to a subject determined to have a
microbiome sample comprising bacteria that are phylogenetic
descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii,
optionally an isolated population of bacteria that have 16S
rDNA sequence identity of at least 94.5% or at least 98.7%
to 16S rDNA sequences of species belonging to the family
Ruminococcaceae, optionally at least Ruminococcus.

146-158. claims: 173-180(partially)

A method of treating cancer comprising administering an
anticancer treatment to a subject determined to have a
microbiome sample comprising bacteria that are phylogenetic
descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii, at
least one of Gemmiger, Faecalibacterium, Subdoligranulum,
Alistipes, Bacteroides, Barnesiella, Bifidobacterium,
Blautia, Clostridium, Eubacterium, Erysipelotrichaceae,
Odoribacter or Parabacteroides

159. claims: 181, 182(completely); 183-193(partially)

A method comprising evaluating in a sample of a subject its
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

microbiome profile by testing for at least Ruminococcus.

160-172. claims: 183-193(partially)

A method comprising evaluating in a sample of a subject its
microbiome profile by testing for at least Gemmiger,
Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides,
Barnesiella, Bifidobacterium, Blautia, Clostridium,

Eubacterium, Erysipelotrichaceae, Odoribacter or
Parabacteroides
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2019/024519

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

DX
O

the international application in the language in which it was filed.

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

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

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

a. O forming part of the international application as filed:
O in the form of an Annex C/ST.25 text file.

O on paper or in the form of an image file.

b. O furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of
international search only in the form of an Annex C/ST.25 text file.

c. K furnished subsequent to the international filing date for the purposes of international search only:
& in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

O on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section
713).

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

5. Additional comments:
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTMUJS2019/024519
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

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

O the entire international application

K claims Nos. 20-55, 75-107, 116-193(completely): 4-19, 59-74, 108-115(partially)

because:

O the said international application, or the said claims Nos. relate to the following subject matter which does
not require an international search (specify):

O the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

[0 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):

K no international search report has been established for the whole application or for said claims Nos. 20-55

75-107, 116-193(completely); 4-19, 59-74, 108-115(partially)

O a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

O furnish a sequence listing in the form of an Annex C/ST.25 text file, and such listing was not available
to the International Searching Authority in the form and manner acceptable to it; or the sequence listing
furnished did not comply with the standard provided for in Annex C of the Administrative Instructions.

O furnish a sequence listing on paper or in the form of an image file complying with the standard provided
for in Annex C of the Administrative Instructions, and such listing was not available to the International
Searching Authority in the form and manner acceptable to it; or the sequence listing furnished did not
comply with the standard provided for in Annex C of the Administrative Instructions.

O pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rule 13ter.1(a) or (b).

[0 See Supplemental Box for further details
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2019/024519

Box No. IV Lack of unity of invention

1. & Inresponse to the invitation (Form PCTASA/206) to pay additional fees, the applicant has, within the
applicable time limit:

L paid additional fees
O paid additional fees under protest and, where applicable, the protest fee
O paid additional fees under protest but the applicable protest fee was not paid
X not paid additional fees
2. O This Authority found that the requirement of unity of invention is not complied with and chose not to invite
the applicant to pay additional fees.

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

O complied with
B not complied with for the following reasons:

see separate sheet

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

X the parts relating to claims Nos. 1-3, 56-58(completely); 4-19, 59-74, 108-115(patrtially)

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

1. Statement

Novelty (N) Yes: Claims 109(partially)
No: Claims 1-3, 56-58(completely); 4-19, 59-74, 108,
110-115(partially)
Inventive step (IS) Yes: Claims
No: Claims 1-3. 56-58(completely); 4-19, 59-74, 108-115(partially)
Industrial applicability (1A) Yes: Claims 1-3, 56-58(completely); 4-19, 59-74, 108-115(partially)

No: Claims

2. Citations and explanations

see separate sheet
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2019/024519

1 The following prior art has been taken into consideration

D1: WO2012142605
D2: XP002793308
D3: XP55554928
D4: XP55310361
D5: WO2016196605
D6: WO2016063263
D7: XP55522231
D8: XP55554925
D9: XP009512851
D10: XP55564226
D11: XP55540712

D12: XP55563275

D1 describes a pharmaceutical composition comprising a Ruminococcus for use in the
treatment of cancer (claims 5-6). D1 also describes pharmaceutical composition comprising at
least one of Eubacterium, Alistipes, Clostridium, Bifidobacterium, Subdoligranulum, Bacteroides
or Parabacteroidesfor use in the treatment of cancer (claims 1-5).

D2 describes the use of Ruminococcus for the treatment of colorectal cancer (whole doc).

D3 describes that fecal microbiota transplantation from cancer patients who responded to
immune checkpoint inhibitors improved antitumour effect of these therapeutics in germ-free
antibiotic treated (cancer) mice. Akkermansia muciniphila was found in relative abundance in
patients responding to the therapy together with Clostridium, Eubacterium, Alistipes,
Erysipelotrichaceae and Bacteroidaceae among others (whole doc).

D4 describes that Bifidobacterium was associated to decreased tumour growth in melanoma
and administered alone successfully treated this type of cancer in mice. Furthermore,
Bifidobacterium synergized with checkpoint inhibition therapy anti PD-L1 abolishing tumour
outgrowth (whole doc).

D5 describes a formulation comprising Alistipes for use in the treatment of cancer (claim 23).

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2019/024519

D6 describes a probiotic bacterial for use in the treatment of cancer composition comprising
bacteria selected from Bacteroides fragilis, Bacteroides thetaiotaomicron, Bacteroides
salyersiae, Bacteroides acidifaciens, Bacteroides intestinalis, Bacteroides vulgatus, Bacteroides
uniformis, Bacteroides massiliensis and Barnesiella intestinihominis (claims 10-13).

D7 describes the administration of Bacteroides fragilis restored checkpoint inhibition therapy anti
CTLA-4mAB in the treatment of cancer in mice (P.4605, Col.1, §3).

D8 describes the relative abundance of Ruminococcus in metastatic melanoma patients
responding to checkpoint inhibitor anti-PD-1 compared to patients non responding to this
therapy. In D8, the authors found that patients with favorable gut microbiome (high diversity and
abundance of Ruminococcus and Faecalibacterium) have enhanced systemic antitumour
immune responses mediated by increased antigen presentation and improved effector T cell
function in the periphery and the tumour micro-environment.

D8 describes a method of identifying a mammalian subject as a candidate for immune
checkpoint therapy in combination with adjuvant microbiome therapy, the method comprisi
determining that the subject is a candidate for the therapy if the microbiome sample comprises
bacteria that are phylogenetic descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii, at least Ruminococcus,
Faecalibacterium, Clostridium, Eubacterium, Odoribacter, Erysipelotrichaceae and
Bacteroidaceae among others (whole doc).

D9 describes that gut microbiota stimulate integrated immune and neuroendocrine factors
through the body, modulating regulatory T-lymphocite phenotypes, maintaining systemic
immune balance and determining the fate of preneoplastic lesions (whole doc).

D10 describes the association of Bifidobacterium longum, Collinsella aerofaciens and
Enterococcus faecium with positive clinical response in metastatic melanoma patients as well as
their improved effect in combination with checkpoint inhibition therapy anti PD-L1in mice (whole
doc).

D11 describes the association of Bacterioides caccae and Faecalibacterium prausnitzii to
positive clinical response to checkpoint inhibitors in metastatic melanoma patients (whole doc).

D12 describes the association of Faecalibacterium prausnitzii and other Fimicutes among others
to positive clinical response to checkpoint inhibitors in metastatic melanoma patients (whole
doc).

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2019/024519

Re ltem IV

Lack of Unity of the invention

2 This Authority considers that there are 172 inventions covered by the claims as follows:
Invention 1 (claims 1-3 and 56-58, completely; claims 4-19, 59-74 and 108-115, partially)

A therapeutic composition comprising an effective amount of an isolated population of bacteria
that are phylogenetic descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii, wherein the composition comprises an
isolated population of bacteria that have 16S rDNA sequence identity of at least 94.5% or at
least 98.7% to 16S rDNA sequences of species belonging to the family Ruminococcaceae,
optionally at least Ruminococcus; Its therapeutic use in the treatment of cancer.

Inventions 2-14 (claims 4-19, 59-74 and 108-115, partially)

A therapeutic composition comprising an effective amount of an isolated population of bacteria
that are phylogenetic descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii, wherein the composition comprises at
least one of Gemmiger, Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides, Barnesiella,
Bifidobacterium, Blautia, Clostridium, Eubacterium, Erysipelotrichaceae, Odoribacter or
Parabacteroides; Its therapeutic use in the treatment of cancer.

Invention 15 (claims 20-22 and 75-77, completely; claims 23-55 and 78-115, partially)

A therapeutic composition comprising an effective amount of a purified population of bacteria
that are phylogenetic descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii, wherein the composition comprises an
isolated population of bacteria that have 16S rDNA sequence identity of at least 94.5% or at
least 98.7% to 16S rDNA sequences of species belonging to the family Ruminococcaceae,
optionally at least Ruminococcus; Its therapeutic use in the treatment of cancer.

Inventions 16-28 (claims 23-55 and 78-115, all partially)

A therapeutic composition comprising an effective amount of a purified population of bacteria
that are phylogenetic descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii, wherein the composition comprises at
least Gemmiger, Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides, Barnesiella,
Bifidobacterium, Blautia, Clostridium, Eubacterium, Erysipelotrichaceae, Odoribacter,
Parabacteroides; Its therapeutic use in the treatment of cancer.
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Invention 29 (claims 116-118, completely; 119-131, all partially)

A method of identifying a mammalian subject as a candidate for imnmune checkpoint therapy in
combination with adjuvant microbiome therapy, the method comprising:

determining that the subject is a candidate for the therapy if the microbiome sample comprises
bacteria that are phylogenetic descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii, optionally an isolated population of
bacteria that have 16S rDNA sequence identity of at least 94.5% or at least 98.7% to 16S rDNA
sequences of species belonging to the family Ruminococcaceae, optionally at least
Ruminococcus.

Invention 30-42 (claims 119-131, all partially)

A method of identifying a mammalian subject as a candidate for imnmune checkpoint therapy in
combination with adjuvant microbiome therapy, the method comprising:

determining that the subject is a candidate for the therapy if the microbiome sample comprises
bacteria that are phylogenetic descendants of the most recent common ancestor (MRCA) of
Faecalibacterium prausnitzii and Flavonifractor plautii, at least one of Gemmiger,
Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides, Barnesiella, Bifidobacterium,
Blautia, Clostridium, Eubacterium, Erysipelotrichaceae, Odoribacter or Parabacteroides.

Invention 43 (claim 132, completely)

A therapeutic composition comprising an effective amount of an isolated population of bacteria
belonging to the genera Ruminococcus, Gemmiger, Faecalibacterium and Subdoligranulum.

Invention 44 (claim 133, completely)

A therapeutic composition comprising an effective amount of an isolated population of bacteria
belonging to the genera Alistipes, Bacteroides, Barnesiella, Bifidobacterium, Blautia,
Clostridium, Eubacterium, Erysipelotrichaceae, Odoribacter and Parabacteroides.

Invention 45 (claim 134, completely)

A therapeutic composition comprising an effective amount of an isolated population of bacteria
belonging to the genera Barnesiella, Bifidobacterium, Blautia, Erysipelotrichaceae, Odoribacter
and Parabacteroides.

Invention 46 (claim 135, completely)

A therapeutic composition comprising an effective amount of an isolated population of bacteria
species Alistipes senegalensis, Bacteroides dorei, Blautia SC109, Clostridium SC64,
Eubacterium biforme and Parabacteroides distasonis.

Invention 47 (claim 136, completely)
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A therapeutic composition comprising an effective amount of an isolated population of bacteria
species Barnesiella intestinihominis, Bifidobacterium bifidum, Bifidobacterium longum, Blautia_
SC102, Blautia . SC109, Clostridium innocuum, Odoribacter splanchnicus and Parabacteroides

distasonis.
Inventions 48-116 (claims 137-148, completely)

A therapeutic composition comprising an effective amount of a purified population of at least one
bacteria of those listed in Tables 1A, 1B, 2A, 2B, 3A, 3B, 4A, 4B, 5A, 5B, 6A, 6B, 7A, 7B, 8A,
8B, 10 or 11.

Inventions 117-123 (claims 149-152, completely)

A therapeutic composition comprising an effective amount of an isolated population of bacteria
belonging to one or more of the species in a clade selected from clade 101, clade 14, clade 126,
clade 61, clade 125, clade 135 and Fig.6.

Invention 124 (claims 153-155 and 158-160, completely; 156,161 and 163-169, partially)

A method of identifying a mammalian subject as a donor whose feces are useful for fecal matter
transfer, if the microbiome sample comprises bacterial species that are phylogenetic
descendants of the most recent common ancestor (MRCA) of Faecalibacterium prausnitzii and
Flavonifractor plautii, optionally an isolated population of bacteria that have 16S rDNA sequence
identity of at least 94.5% or at least 98.7% to 16S rDNA sequences of species belonging to the
family Ruminococcaceae, optionally at least Ruminococcus; Therapeutic composition thereof
and its use in the treatment of cancer.

Inventions 125-137 (claims 156, 161 and 163-169, all partially )

A method of identifying a mammalian subject as a donor whose feces are useful for fecal matter
transfer, if the microbiome sample comprises bacterial species that are phylogenetic
descendants of the most recent common ancestor (MRCA) of Faecalibacterium prausnitzii and
Flavonifractor plautii, at least one of Gemmiger, Faecalibacterium, Subdoligranulum, Alistipes,
Bacteroides, Barnesiella, Bifidobacterium, Blautia, Clostridium, Eubacterium,
Erysipelotrichaceae, Odoribacter or Parabacteroides; Therapeutic composition thereof and its
use in the treatment of cancer.

Inventions 138-144 (claim 157 and 162, completely; 163-169, partially)

A method of identifying a mammalian subject as a donor whose feces are useful for fecal matter
transfer, if the microbiome sample comprises bacterial species that are phylogenetic
descendants of the most recent common ancestor (MRCA) of Faecalibacterium prausnitzii and
Flavonifractor plautii, at least one or more of the species in a clade selected from clade 101,
clade 14, clade 126, clade 61, clade 125 and clade 135; Therapeutic composition thereof and its
use in the treatment of cancer.
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3.1

Invention 145 (claims 170-172, completely; 173-180, partially)

A method of treating cancer comprising administering an anticancer treatment to a subject
determined to have a microbiome sample comprising bacteria that are phylogenetic
descendants of the most recent common ancestor (MRCA) of Faecalibacterium prausnitzii and
Flavonifractor plautii, optionally an isolated population of bacteria that have 16S rDNA sequence
identity of at least 94.5% or at least 98.7% to 16S rDNA sequences of species belonging to the
family Ruminococcaceae, optionally at least Ruminococcus.

Inventions 146-158 (claims 173-180, all partially)

A method of treating cancer comprising administering an anticancer treatment to a subject
determined to have a microbiome sample comprising bacteria that are phylogenetic
descendants of the most recent common ancestor (MRCA) of Faecalibacterium prausnitzii and
Flavonifractor plautii, at least one of Gemmiger, Faecalibacterium, Subdoligranulum, Alistipes,
Bacteroides, Barnesiella, Bifidobacterium, Blautia, Clostridium, Eubacterium,
Erysipelotrichaceae, Odoribacter or Parabacteroides.

Invention 159 (claims 181-182, completely; 183-193, partially)

A method comprising evaluating in a sample of a subject its microbiome profile by testing for at
least Ruminococcus.

Inventions 160-172 (claims 183-193, all partially)

A method comprising evaluating in a sample of a subject its microbiome profile by testing for at
least Gemmiger, Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides, Barnesiella,
Bifidobacterium, Blautia, Clostridium, Eubacterium, Erysipelotrichaceae, Odoribacter or
Parabacteroides.

The reasons for which the inventions are not so linked as to form a single general
inventive concept, as required by Rule 13.1 PCT, are as follows:

The present application is concerned with different non-interrelated problems to be solved:

Problem 1: Treatment of cancer

The problem to be solved is seen in the provision of bacterial preparations for the treatment of
cancer.

The solutions proposed include the use of:

- Therapeutic compositions comprising a(n) isolated/purified population of at least one of
Ruminococcus, Gemmiger, Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides,
Barnesiella, Bifidobacterium, Blautia, Clostridium, Eubacterium, Erysipelotrichaceae,
Odoribacter or Parabacteroides (Inventions 1-28).
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- A therapeutic composition comprising an effective amount of an isolated population of bacteria
belonging to the genera Alistipes, Bacteroides, Barnesiella, Bifidobacterium, Blautia,
Clostridium, Eubacterium, Erysipelotrichaceae, Odoribacter and Parabacteroides (Invention 44).

- A therapeutic composition comprising an effective amount of an isolated population of bacteria
belonging to the genera Barnesiella, Bifidobacterium, Blautia, Erysipelotrichaceae, Odoribacter
and Parabacteroides (Invention 45).

- A therapeutic composition comprising an effective amount of an isolated population of bacteria
species Alistipes senegalensis, Bacteroides dorei, Blautia SC109, Clostridium SC64,
Eubacterium biforme and Parabacteroides distasonis (Invention 46).

- A therapeutic composition comprising an effective amount of an isolated population of bacteria
species Barnesiella intestininominis, Bifidobacterium bifidum, Bifidobacterium longum, Blautia_
SC102, Blautia - SC109, Clostridium innocuum, Odoribacter splanchnicus and Parabacteroides
distasonis (Invention 47).

- A therapeutic composition comprising an effective amount of a purified population of at least
one bacteria of those listed in Tables 1A, 1B, 2A, 2B, 3A, 3B, 4A, 4B, 5A, 5B, 6A, 6B, 7A, 7B,
8A, 8B, 10 or 11 (Inventions 48-116).

- A therapeutic composition comprising an effective amount of an isolated population of bacteria
belonging to one or more of the species in a clade selected from clade 101, clade 14, clade 126,
clade 61, clade 125, clade 135 or Fig.6 (Inventions 117-123).

The solutions proposed are not linked by a single general inventive concept because:

Pharmaceutical composition comprising at least one of the bacteria as specified in the claims as
well as their use in the treatment of cancer were known in the art at the filing date as described
in D1-D7.

The concept that some gut microbiota stimulate integrated immune and neuroendocrine factors
through the body, modulating regulatory T-lymphocyte phenotypes, maintaining systemic
immune balance and determining the fate of preneoplastic lesions or synergizing with
checkpoint inhibitors in the therapy of cancer was also known in the art at the filing date as
described in D1-D12.

The bacteria in the claimed preparations (or combinations thereof) do not seem to share one
with another a common feature since they belong to different genera and therefore, have a
different nature and behaviour in the gut. Furthermore, the present application does not
demonstrate that the claimed bacteria have an equivalent anticancer effect and therefore, they
cannot be substituted one for the other with the expectation that the same intended result would
be achieved. In summary, the different claimed therapeutic compositions/ bacteria (or
combinations thereof) are not equivalents since they have different technical features and
therefore constitute different inventions.
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3.2

3.3

Problem 2: Screening methods

The problems to be solved are seen in the provision of a method of identifying a mammalian
subject as a candidate for immune checkpoint therapy in combination with adjuvant microbiome
therapy and the treatment of such patient. An additional problem to be solved lies in the
provision of a method of identifying a mammalian subject as a donor whose feces are useful for
fecal matter transfer.

The solutions proposed include the identification in a sample of the patients of at least one of
Ruminococcus, Gemmiger, Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides,
Barnesiella, Bifidobacterium, Blautia, Clostridium, Eubacterium, Erysipelotrichaceae,
Odoribacter or Parabacteroides (Inventions 29-42 and 124-158), which were already know in
the art at the filing date (D8-D12).

Problem 3: Microbiome evaluation methods

The problem to be solved is seen in the provision of a method to evaluate the microbiome
profile in a sample from a patient.

The solutions proposed include the identification in the sample of the patient of at least one of
Ruminococcus, Gemmiger, Faecalibacterium, Subdoligranulum, Alistipes, Bacteroides,
Barnesiella, Bifidobacterium, Blautia, Clostridium, Eubacterium, Erysipelotrichaceae,
Odoribacter or Parabacteroides (Inventions 159-172), which were already know in the art at the
filing date (D8-D12).

The respective solutions to the different non-interrelated problems are not linked among them by
a single general inventive concept for the above reasons.

No technical relationship can be identified involving “ the same or corresponding special
technical features” within the meaning of Rule 13.2 PCT.

Searching inventions 2-172 would have caused a major additional searching and examination
effort. In accordance with Art.17(3)(a) and Rule 40 PCT, the search report has been drawn up
for those parts of the application which relate to the invention first mentioned in the claims.

The application does not meet the requirements of unity of the invention as defined in
Rules 13.1 and 13.2 PCT.
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7.1

7.2

The attention of the applicant is drawn to the fact that inventions directed to specific
combinations of bacteria within each genera would not be considered to be clearly and
unambiguously disclosed in the application as originally filed and would therefore contravene Art
34(2)(b) PCT.

In case the applicant wishes to pay for a non-searched invention, he is kindly requested to
clearly specify the bacteria (combination thereof) in the preparation as well as its basis in the
sense of Art 34(2)(b) PCT in the application as originally filed.

Re ltem V

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

Invention | (claims 1-19, 56-74 and 108-115) is directed to a therapeutic composition
comprising an effective amount of an isolated population of bacteria that are phylogenetic
descendants of the most recent common ancestor (MRCA) of Faecalibacterium prausnitzii and
Flavonifractor plautii, wherein the composition comprises at least Ruminococcus and to its

therapeutic use in the treatment of cancer.

Claims 56-74 and 108-115 relate to a subject-matter considered by this Authority to be
covered by the provision of Rule 39.1(iv)/67.1(iv) PCT. The patentability can be dependent
upon the formulation of the claims. The EPO, for example, does not recognise as patentable
claims to the use of a compound in medical treatment or diagnostic methods practised on the
human or animal body, but may allow claims to a product, in particular substances or
compositions for use in a first or further medical treatment.

NOVELTY of Invention | (Art. 33(1) and (2) PCT)

Claims 1-19, 56-74, 108 and 110-115, all partially are not novel in the sense of Article 33(1)(2)
PCT because their subject-matter has been disclosed in D1 (claims 5-6) or D2 (whole doc),
which describe a pharmaceutical composition comprising a Ruminococcus for use in the

treatment of intestinal cancer.

Claim 109 is novel in the sense of Art. 33(1) and (2) PCT because a pharmaceutical
composition comprising an isolated population of bacteria that have 16S rDNA sequence
identity of at least 94.5% or at least 98.7% to 16S rDNA sequences of species belonging to the

Form PCT/ISA/237 (Separate Sheet) (Sheet 9) (EPO-April 2005)

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000227



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2019/024519

8.1

8.2

8.3

8.4
8.5

8.6

family Ruminococcaceae for use in the treatment of metastatic melanoma, melanoma of the
skin, non-small cell lung cancer, kidney cancer, bladder cancer, head and neck cancers, Merkel
cell skin cancer (Merkel cell carcinoma) or Hodgkin lymphoma has not been found to be
disclosed in the prior art at hand.

INVENTIVE STEP of Invention | (Art. 33(1) and (3) PCT)
Claim 109 does not meet the criteria of Article 33(1)(3) PCT for the following reasons:

The closest prior art, D1 or D2, describes Ruminococcus for use in the treatment of
gastrointestinal cancer.

The difference between D1/D2 and the present application lies in the fact that the present
application proposes the treatment of metastatic melanoma, melanoma of the skin, non-small
cell lung cancer, kidney cancer, bladder cancer, head and neck cancers, Merkel cell skin cancer
(Merkel cell carcinoma) or Hodgkin lymphoma.

In support of an inventive step the applicant provided examples describing metagenomic
sequencing on samples of fecal microbiome from metastatic melanoma patients who were
responders or non-responders to a checkpoint inhibitor. Different bacterial taxa were associated
to responder and non-responders, namely:

Type 1 patients (responders) were enriched in Clostridiales, particularly the families of
Ruminococcaceae, Lachnospiraceae, Clostridiaceae and Catabacteriaceae while type 2
patients (responders and non-responders) were enriched in Bacteroidia as defined in Table 12.

Ruminococcaceae, Clostridia and Bacteroidia were found to be the strongest predictors of
response to checkpoint therapy.

The attention of the applicant is drawn to the fact that the provided experimental evidence does
not demonstrate that Ruminococcaceae are able to treat metastatic melanoma, melanoma of
the skin, non-small cell lung cancer, kidney cancer, bladder cancer, head and neck cancers,
Merkel cell skin cancer (Merkel cell carcinoma) or Hodgkin lymphoma in an unexpected manner
compared to intestinal cancer (D1/D2).

An unexpected technical effect cannot be acknowledged for the claimed subject-matter.

The problem "provision of alternative therapeutic uses of therapeutic compositions comprising
Ruminococcaceae” has not been solved.

Invention | (claim 109) does not meet the criteria of Article 33(1)(3) PCT.
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no 113

Warnings:

Information:

34

Foreign Reference

W02017172894.pdf

10486416

0fb5fe16c9ff887ffbcde5b730b384b5a606f6
92a

no 76

Warnings:

Information:

35

Foreign Reference

W02018115519.pdf

21625298

eb65c0917cc00e52b14fd6c09657a83624cH

no 173

Warnings:

Information:
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36

Foreign Reference

W09615660.pdf

3009239

5e7717481d1bf52dff89048640069d774df2
c6fa

no 20

Warnings:

Information:

37

Foreign Reference

WO02012160448_Part1.pdf

13221927

fbcebfd6b9c864e38c9f388c1dce76336e3f(

no 75

Warnings:

Information:

38

Foreign Reference

WO02012160448_Part2.pdf

13327832

b2c04478a4974d2df3ad 1c7cf34041908546

no 75

Warnings:

Information:

39

Foreign Reference

W02012160448_Part3.pdf

11622663

2a2977ad6e07a96615f5449abf54567cde2d
2318

no 70

Warnings:

Information:

40

Foreign Reference

WO02015066625_Part1.pdf

15280730

843894b05edc8994365fe25b5f930de7faéd]

no 100

Warnings:

Information:

41

Foreign Reference

WO02015066625_Part2.pdf

19484198

08065266ff92349f88f9c0380d6e5df071be

no 100

Warnings:

Information:

42

Foreign Reference

WO02015066625_Part3.pdf

13347444

71eb7af7c2dbccdbcb7b1690e73fe1016bS|
5c688

no 108

Warnings:

Information:
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43

Foreign Reference

WO02019191390_Part1.pdf

16736313

196f9b38de133b4ab9b4 1 d48e0|
0e998

no 100

Warnings:

Information:

44

Foreign Reference

WO02019191390_Part2.pdf

15078714

b8265327ba2a066447cf4fee3addcc4d4d0

no 75

Warnings:

Information:

45

Foreign Reference

WO02019191390_Part3.pdf

5997951

8b5db5482cdeB2eas7444d237c6f2ebal94]
959

no 40

Warnings:

Information:

46

Non Patent Literature

Bultman_2014.pdf

343475

613974f9bf363964cbfbfe4976fc850d4e2d7]
94f

no 3

Warnings:

Information:

47

Non Patent Literature

Chaput.pdf

683281

2e489c9d70186be08af00a3a9917d5d47f24

no 12

Warnings:

Information:

48

Non Patent Literature

Chen_2016.pdf

14187848

341346413a61c9bac51cd06186e1049c878]

no 12

Warnings:

Information:

49

Non Patent Literature

Frankel.pdf

1145827

021907b530730430724c3e7609b73b8ed7

no 8

Warnings:

Information:
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50

Non Patent Literature

2074552

Garrett_2015.pdf no 8

155c3a0003f49d8b9ef12375e3d9%ad 141d3

Warnings:

Information:

51

Non Patent Literature

2065205

Gopalakrishnan.pdf no 9

f0dca13b89c615d3f7419chadb22facel1fd
17ea

Warnings:

Information:

52

Non Patent Literature

1870032

PCTUS2017053717_ISRWO.pdf no 28

6b887b592761e39c948cdfa70262020d09

Warnings:

Information:

53

Non Patent Literature

1087526

PCTUS2019024519_ISRWO.pdf no 27

9e9bb7543c328caef29fbal33e53160b80a
6447

Warnings:

Information:

54

Non Patent Literature

1300462

PCTUS201962659_ISRWO.pdf no 16

f673df68alef3b314a71c6194f843359e75d
4a08

Warnings:

Information:

55

Non Patent Literature

262548

Klieve_2007.pdf no 9

32albadSae48e5959b7cch29550f5236fa0
90be

Warnings:

Information:

56

Non Patent Literature

1002621

Matson.pdf no 6

8cedObe0d937da63d2219743d051dac6ba
efdd4a

Warnings:

Information:
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1946145

57 Non Patent Literature Pitt_2016.pdf no 15

27d8092c7ad1602c2783bb633ec4637356!

Warnings:

Information:

1669442

58 Non Patent Literature Gueimonde_2013.pdf no 7

39921725a238791762fd3bfd00e8115f1060)
8cA1

Warnings:

Information:

906180

59 Non Patent Literature Pitt_2016bb.pdf no 7

55764f994f8bba3a2e37030841da9497d8d|
e0860

Warnings:

Information:

Total Files Size (in bytes)1 558915668

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/337,820 03/28/2019 Jennifer WARGO UTSC.P1149US/1001074761
CONFIRMATION NO. 2735
32425 PUBLICATION NOTICE
NORTON ROSE FULBRIGHT US LLP
98 SAN JAGINTO BOULEVARD N AT T AR
SUITE 1100 000000116634862

AUSTIN, TX 78701-4255

Title:METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE
MICROBIOME

Publication No.US-2020-0129569-A1
Publication Date:04/30/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

NORTON ROSE FULBRIGHT US LLP wiANLED
98 SAN JACINTO BOULEVARD
SUITE 1100 : WMAR 0 32020

AUSTIN TX 78701-4255
INVERRAVIU AL SAVENT LEGAL ADY),

In re Application of
The Board Of Regents, The University Of Texas...
Application No.: 16/337,820
PCT No.: PCT/US2017/053717 :
Int. Filing Date: 27 September 2017 : DECISION
Priority Date: 27 September 2016 :
Atty Dkt No.: UTSC.P1149US/1001074761 :
For: Methods For Enhancing Immune Checkpoint :
Blockade Therapy By Modulating The...

The petition to revive under 37 CFR 1.137(a)(unintentional delay) filed on 24
February2020 (and 28 March 2019) in the above-captioned application is hereby GRANTED,
as follows:

Petitioner has provided a statement that “the entire delay in filing the required reply from
the due date for the required reply until the filing of a grantable petition under 37 CFR 1.137(a)
was unintentional.” This statement is being accepted in satisfaction of 37 CFR 1.137(b)(4).

A review of the application file reveals that applicant has filed the required reply. The
petition fee has been paid. No terminal disclaimer is required. Therefore, the Tequest to revive
the application abandoned under 35 U.S.C. 371(d) is granted as to the national stage in the
United States of America.

This application is being returned to the Office of Patent Application Processing for
further processing in accordance with this Decision.

/George Dombroske/

George Dombroske

PCT Legal Examiner o ]
International Patent Legal Administration
Tel: (571) 272-3283

. Commissioner for Patents
United States Patent and Trademark Office

Alexandria,

0x
VA 22313-1450
uspl

A2
www.uspto.gov
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Doc Code: PET.PCT
Document Description: Petition for review by the PCT Legal Office

PTO/SB/64PCT (01-18)

Approved for use through 11/30/2020. OMB 0651-0031

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 information unless it displays a valid OMB control number.

PETITION FOR REVIVAL OF AN INTERNATIONAL (PCT) APPLICATION FOR PATENT | Pocket Number (Optiona)
DESIGNATING THE U.S. ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a)

Page 1 of 2

Jennifer WARGO
International (PCT) Application No.: PCT/US2017/053717
September 27, 2017

First named inventor:

U.S. Application No. (if known):

Filed:

Tite: | METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY
MODULATING THE MICROBIOME

Attention: International Patent Legal Administration
Mail Stop PCT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

The above-identified application became abandoned as to the United States because the fees and documents required by 35 U.S.C. 371(c) and
37 CFR 1.495 were not filed prior to the expiration of the time set in 37 CFR 1.495(b) or (c) (as applicable). The date of abandonment is the day
after the date on which the 35 U.S.C. 371(c) requirements were due. See 37 CFR 1.495(c) and (h).

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION.
NOTE: A grantable petition requires the following items:
(1) Petition fee;
(2) Proper reply;
(3) Terminal disclaimer with disclaimer fee which is required for all international applications having an international filing date
before June 8, 1995; and
(4) Statement that the entire delay was unintentional.

1. Petition fee
|§| Small entity fee $ %

I:' Micro entity fee $ (37 CFR 1.17(m)). Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

(37 CFR 1.17(m)). Applicant asserts small entity status. See 37 CFR 1.27.

|:| Undiscounted fee $ (37 CFR 1.17(m)).

2. Proper reply
The proper reply (the missing requirement(s)) in the form of

371 Nationalization of PCT Application into US (identify the type of reply):

D has been filed previously on

Ii' is enclosed herewith.
3. Terminal disclaimer with disclaimer fee

IE' Since this international application has an international filing date on or after June 8, 1995, no terminal disclaimer is required.

|:| A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of $ for a small entity or $ for other than a small
entity) disclaiming the required period of time is enclosed herewith (see PTO/SB/63).

This collection of information is required by 37 CFR 1.137(a). 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, 1.14 and 41.6. 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.S. 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, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PET.PCT
Document Description: Petition for review by the PCT Legal Office

PTO/SB/64PCT (01-18)

Approved for use through 11/30/2020. OMB 0651-0031

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 information unless it displays a valid OMB control number.

PETITION FOR REVIVAL OF AN INTERNATIONAL (PCT) APPLICATION FOR PATENT
DESIGNATING THE U.S. ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a)
Page 2 of 2

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a grantable petition
under 37 CFR 1.137(a) was unintentional. [NOTE: The United States Patent and Trademark Office may require additional information if there is
a question as to whether either the abandonment or the delay in filing a petition under 37 CFR 1.137(a) was unintentional (MPEP 711.03(c),
subsections (lI1){C) and (D)).]

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to
identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers (other than a check or
credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a petition or an
application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants should consider
redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record
of a patent application is available to the public after publication of the application (unless a non-publication request in compliance with 37 CFR
1.213(a) is made in the application) or issuance of a patent. Furthermore, the record from an abandoned application may also be available to
the public if the application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization
forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

Signature

Gina Shishima 45,104

Typed or Printed Name Registration Number, if applicable

98 San Jacinto Blvd, Suite 1100 512-474-5201

Address Telephone Number

Austin, TX 78701

Address

Enclosures:

|:| Fee Payment

|:| Reply

|:| Terminal Disclaimer Form

|:| Additional sheet(s) containing statements establishing unintentional delay
[l Other (please identify): Associated documents for 371 Nationalization of PCT Application into U.S.

CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)]

| hereby certify that this correspondence is being:

l:l Deposited with the United States Postal Service on the date shown below with sufficient postage as first class mail in an envelope
addressed to: Mail Stop PCT, Commissioner for Patents, P. O. Box 1450, Alexandria, VA 22313-1450.

I:‘ Transmitted to the United States Patent and Trademark Office by EFS-Web, or by facsimile to (571) 273-8300, on the date shown below.
March 28, 2019 /Gina Shishima/
Date Signature

Gina Shishima

Typed or printed name of person signing certificate
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
The Board of Regents, the University of Group Art Unit: not yet assigned
Texas System et al.

Examiner: not yet assigned

Serial No.: 16/337,820

Atty. Dkt. No.: UTSC.P1149US/1001065871

Filed: March 28, 2019

For: METHODS FOR ENHANCING IMMUNE | Confirmation No.: 2735
CHECKPOINT BLOCKADE THERAPY

BY MODULATING THE MICROBIOME

CERTIFICATE OF ELECTRONIC TRANSMISSION (37 C.F.R. § 1.8)
I, Gina Shishima, , hereby certify that this correspondence is being electronically filed with the United States Patent and Trademark
Office via EFS-Web on February 24, 2020. Signed: Gina Shishima//

Mail Stop PCT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
TRANSMITTAL LETTER

Attached herewith is a petition to revive which has now been executed on behalf of the
Applicant. The original petition was filed together with the application under 35 U.S.C. 371 on
March 28, 2019 but was unsigned. The required petition fee in the amount of $1,000 was also
paid on March 28, 2019. Therefore, it is believe that no additional fees are required. However,
the Commissioner is hereby authorized to deduct any underpayment of fees or any additional
fees required under 37 C.F.R. §§ 1.16 to 1.21 in connection with the filing of this paper from
Norton Rose Fulbright US LLP Deposit Account No.: 50-1212/UTSC.P1149US/1001065871.

Should this Authority have any questions, please do not hesitate to contact the undersigned.

99474386.1 1
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Respectfully submitted,
/Gina Shishima/

Gina Shishima
Reg. No. 45,104
NORTON ROSE FULBRIGHT US LLP Agent for Applicant
98 San Jacinto Blvd, Suite 1100
Austin, Texas 78701
(512) 474-5201

Date:  February 24, 2020

99474386.1 2
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Electronic Acknowledgement Receipt

EFS ID: 38676848
Application Number: 16337820
International Application Number:
Confirmation Number: 2735

Title of Invention:

MODULATING THE MICROBIOME

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY

First Named Inventor/Applicant Name:

Jennifer WARGO

Customer Number:

32425

Filer:

Gina N. Shishima/Sherry Stowers

Filer Authorized By:

Gina N. Shishima

Attorney Docket Number:

UTSC.P1149US/1001074761

Receipt Date: 24-FEB-2020
Filing Date: 28-MAR-2019
Time Stamp: 19:42:28

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
107572
Petition for review by the PCT legal UTSC_P1149US_Petition_to_Re|
! ffice vive_esigned.pdf no 2
o - g p €258bf043cce9a26b1b7e38dcb2dcd8d84e)
efa2c
Warnings:
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Information:

120182
2 Miscellaneous Incoming Letter UTSC_P1149US_MiscLetter.pdf] no 2
d9dadfaB801479cf3a3b50b0ad%fa70c66e76¢|
Warnings:
Information:
Total Files Size (in bytes){ 227754

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Application or Docket Number

Substitute for Form PTO-875 16/337,820
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
o ) B ot (0 N/A N/A N/A 150 N/A
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A 70 N/A
EXAMINATION FEE
O EE N/A N/A N/A 380 N/A
TOTAL CLAIMS ]
(37 CFR 1.16()) 28 minus 20= x 50 - 400 OR
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 3 minus 3 = x 230 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 1000
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 2000 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
=S (37 CF(:H 16(7)) Minus x = OR =
% Independent * Minus | *** =
& (37 CFR 1.16(h) X = OR -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
1] Total . Minus | ** = " =
= (37 CFR 1.16() OR -
% Independent * Minus | *** = M _ OR -
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

PO. Box 1450

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| U.S. APPLICATION NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. |
16/337,820 Jennifer WARGO UTSC.P11490US/1001074761

32495 [ INTERNATIONAL APPLICATION NO. |

NORTON ROSE FULBRIGHT US LLP PCT/US17/53717

98 SAN JACINTO BOULEVARD LA. FILING DATE PRIORITY DATE

SUITE 1100 09/27/2017 09/27/2016

AUSTIN, TX 78701-4255

Date Mailed: 01/24/2020

CONFIRMATION NO. 2735
371 ACCEPTANCE LETTER

O A

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35

U.S.C. 363)

03/28/2019
DATE OF REGEIPT OF 35 U.S.C.
371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

« Indication of Small Entity Status

+ Copy of the International Application filed on 03/28/2019

+ Copy of the International Search Report filed on 03/28/2019
+ Preliminary Amendments filed on 03/28/2019

* Sequence Listing txt file (EFS or physical medium) filed on 03/28/2019
« Inventor's Oath or Declaration filed on 10/10/2019

+ U.S. Basic National Fees filed on 03/28/2019

+ Authorize Access to Search Results filed on 03/28/2019

+ Priority Documents filed on 03/28/2019

» Power of Attorney filed on 03/28/2019

+ Specification filed on 03/28/2019

« Claims filed on 03/28/2019

* Abstracts filed on 03/28/2019

+ Drawings filed on 03/28/2019

+ Authorization to Permit Access filed on 03/28/2019

+ Application Data Sheet (37 CFR 1.76) filed on 03/28/2019
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

MAMYE I WAGSTAFF

Telephone: (571) 272-1057
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/337,820 03/28/2019 2070 UTSC.P1149US/1001074761 28 3
CONFIRMATION NO. 2735
32425 FILING RECEIPT
NORTON ROSE FULBRIGHT US LLP
98 SAN JACINTO BOULEVARD ALK IR R R A BRI
SUITE 1100

AUSTIN, TX 78701-4255
Date Mailed: 01/24/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Jennifer WARGO, Houston, TX;
Vancheswaran GOPALAKRISHNAN, Houston, TX;
Applicant(s)
THE BOARD OF REGENTS, THE UNIVERSITY OF TEXAS SYSTEM, Austin, TX

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/US17/53717 09/27/2017
which claims benefit of 62/400,372 09/27/2016
and claims benefit of 62/508,885 05/19/2017
and claims benefit of 62/557,566 09/12/2017

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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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: 01/23/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/337,820

Projected Publication Date: 04/30/2020
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING
THE MICROBIOME

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PTO/AIA/22 (03-13)

Approved for use through 11/30/2020. OMB 0651-0031

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 information unless it displays a valid OMB control number.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | uTsc.P1149US/1001065871

Application Number Filed

16/337,820 March 28, 2019

For
METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE MICROBIOME
Art U

Examiner

"ot yet assigned not yet assigned

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 requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
[ ] one month (37 CFR 1.17(a)(1)) $200 $100 $50 $
Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 200 ($100 paid previously)
[ ] Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $
[ ] Fourmonths (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
[ ] Five months (37 CER 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

[<]

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

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

The Director has already been authorized to charge fees in this application to a Deposit Account.

OO O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 50-1212

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

|:| applicant.

attorney or agent of record. Registration number 66817

|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Laurie Stellman/ 2019-11-11

Signature Date
Laurie Stellman 512-474-5201
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

I:] * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number:

16337820

Filing Date:

Title of Invention:

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY
MODULATING THE MICROBIOME

First Named Inventor/Applicant Name:

Jennifer WARGO

Filer:

Laurie B.F. Stellman/Ben Horton

Attorney Docket Number:

UTSC.P1149US/1001074761

Filed as Small Entity

Filing Fees for U.S. National Stage under 35 USC 371

Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
Pages:
NATL STAGE APPL SZ FEE PER 50 PGS >100 2681 1 200 200
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount SuB—;’g(t;)l in
Extension-of-Time:
Extension - 2 months with $100 paid 2252 1 200 200
Miscellaneous:
Total in USD ($) 400
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Electronic Acknowledgement Receipt

EFS ID: 37713011
Application Number: 16337820
International Application Number:
Confirmation Number: 2735

Title of Invention:

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY
MODULATING THE MICROBIOME

First Named Inventor/Applicant Name:

Jennifer WARGO

Customer Number:

32425

Filer:

Laurie B.F. Stellman/Ben Horton

Filer Authorized By:

Laurie B.F. Stellman

Attorney Docket Number:

UTSC.P1149US/1001074761

Receipt Date: 11-NOV-2019
Filing Date:
Time Stamp: 14:21:58

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $400

RAM confirmation Number E2019AAE22436104

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
123214
1 Applicant Resp(?nse to‘Pre—Exam Response.pdf no 5
Formalities Notice
b011757ce2e839057bf3fSb71418fed b5 58f]
bcad
Warnings:
Information:
149415
) Supplemental Response or Prelim.pdf no 3
Supplemental Amendment
€529d09d3b358ff527f07d8e866ff624c6434
99
Warnings:
Information:
34104
3 Extension of Time Extension.pdf no 1
122a733e27097118f703c6a702182cff466 1
d56a
Warnings:
Information:
32667
4 Fee Worksheet (SB06) fee-info.pdf no 2
375e333df108c3c2d3e059f338498d9c6846)
bea8
Warnings:
Information:
Total Files Size (in bytes)1 339400
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
The Board of Regents, the University of
Texas System et al.

Serial No.: 16/337,820
Filed: March 28, 2019
For: METHODS FOR ENHANCING IMMUNE

CHECKPOINT BLOCKADE THERAPY
BY MODULATING THE MICROBIOME

Group Art Unit: not yet assigned
Examiner: not yet assigned

Atty. Dkt. No.: UTSC.P1149US/1001074761

Confirmation No.: 2735

via EFS-Web on November 11, 2019. Signed: /Ben Horton/

CERTIFICATE OF ELECTRONIC TRANSMISSION (37 C.F.R. § 1.8)
I, Ben Horton, hereby certify that this correspondence is being electronically filed with the United States Patent and Trademark Office

RESPONSE TO NOTICE TO NOTIFICATION OF DEFECTIVE REPLY

In response to the Notification of Defective Reply, dated October 23, 2019, enclosed are:

(a) A Supplemental Preliminary Amendment to the Claims;

(b) Our payment via credit card in the amount of $400.00 to cover the following fees:

1. fee for each 50 pages over 300 ($200 — 15 pages — small entity);

2. two month extension of time fee ($200.00 — small entity — submitted in

addition to previously paid $100.00 extension fee for total of $300.00); and

(©) A Request for Extension of Time of two months to and including November 11,

2019. Should such request be absent, consider this such a request and authorization

to withdraw the appropriate fee under 37 C.F.R. §§ 1.16 to 1.21 as stated below.

Applicants are entitled to small-entity status pursuant to 37 C.F.R. 1.27. Therefore, small-

entity fees have been paid accordingly.

The required fees in the amount of $400 in connection with the filing of this paper are being

charged to a credit card through EFS-Web concurrently with this submission. The Commissioner

98889154.1 1
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is hereby authorized to deduct any underpayment of fees or any additional fees required under 37
CFR §§1.16to 1.21 in connection with the filing of this paper from Norton Rose Fulbright US
LLP Deposit Account No.: 50-1212/UTSC.P1149US/1001074761.
Respectfully submitted,
/Laurie Stellman/
Laurie Stellman
Reg. No. 66,817
NORTON ROSE FULBRIGHT US LLP Agent for Applicant
98 San Jacinto Blvd, Suite 1100
Austin, Texas 78701
(512) 474-5201

Date: November 11, 2019

98889154.1 2
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
The Board of Regents, the University of Group Art Unit: not yet assigned
Texas System et al.

Examiner: not yet assigned

Serial No.: 16/337,820

Atty. Dkt. No.: UTSC.P1149US/1001074761

Filed: March 28,2019

For: METHODS FOR ENHANCING IMMUNE Confirmation No.: 2735
CHECKPOINT BLOCKADE THERAPY
BY MODULATING THE MICROBIOME

CERTIFICATE OF ELECTRONIC TRANSMISSION (37 C.F.R. § 1.8)
I, Ben Horton, hereby certify that this correspondence is being electronically filed with the United States Patent and Trademark Office
via EFS-Web on November 11, 2019. Signed: /Ben Horton/

SUPPLEMENTAL PRELIMINARY AMENDMENT

Applicants respectfully submit this Supplemental Preliminary Amendment in the above-
referenced case. Consideration of this case in view of the amendments made herein is respectfully
requested.

Amendments to the Claims beginning on page 2.

Remarks begin on page 8.

98889090.1 -1-
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AMENDMENT TO THE CLAIMS

The listing of claims will replace all prior versions, and listing of claims in the application.

1. (Original) A composition comprising at least one isolated or purified population of
bacteria belonging to one or more of the families Ruminococcaceae, Clostridiaceae,

Lachnospiraceae, Micrococcaceae, and/or Veilonellaceae.

2. (Canceled)

3. (Previously Presented) The composition of claim 1, wherein each of the populations

of bacteria is present in the composition at a concentration of at least 10"3 CFU.

4 (Canceled)

5. (Previously Presented) The composition of claim 1, wherein the bacteria are

provided as bacterial spores.

6. (Canceled)

7. (Previously Presented) The composition of claim 1, wherein the bacteria belong to

the family Ruminococcaceae or the family Clostridiaceae.

8. (Currently Amended) The composition of claim 7, wherein the pepulation—ef

bacteria belong to the genus Ruminococcus or [[to]] the genus Faecalibacterium.

9. (Previously Presented) The composition of claim 8, wherein the bacteria are

selected from the species Ruminococcus bromii or Faecalibacterium prausnitzii.

10-17. (Canceled)

98889090.1 -2-
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18.  (Currently Amended) The composition of claim 1, wherein the atleast-one-iselated

erpurified-populatien-of-bacteria erthe-atleasttwo-isolated-orpurified populations-of-bacteria are

a species, subspecies or bacterial strains comprising a 16S rRNA gene sequence that is at least

94% identical to the sequence of SEQ ID NO: 1-876.

19.  (Canceled)

20.  (Currently Amended) The composition of claim 1, wherein the atleast-one-iselated

speeies—of-bacteria are selected from the species in Table 2 designated with a response status of

responder (R).

21-24. (Canceled)

25.  (Previously Presented) The composition of claim 1, wherein the composition is

formulated for oral delivery.

26.  (Previously Presented) The composition of claim 25, wherein the composition

formulated for oral delivery is a tablet or capsule.

27.  (Previously Presented) The composition of claim 26, wherein the tablet or capsule

comprises an acid-resistant enteric coating.

28-34. (Canceled)

35. (Previously Presented) A method of treating or preventing cancer in a subject

comprising administering to the subject a composition in accordance with claim 1.

36.  (Canceled)

98889090.1 -3-
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37. (Previously Presented) The method of claim 35, wherein the cancer is a skin cancer
selected from basal-cell skin cancer, squamous-cell skin cancer, melanoma, dermatofibrosarcoma
protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal carcinoma, Paget's disease of the breast, atypical

fibroxanthoma, leiomyosarcoma, or angiosarcoma.

38-39. (Canceled)

40.  (Original) The method of claim 35, wherein the method further comprises

administering at least one additional anticancer treatment.

41-42. (Canceled)

43, (Previously Presented) The method of claim 40, wherein the at least one anticancer
treatment is an immune checkpoint inhibitor that is administered intratumorally, intraarterially,
intravenously, intravascularly, intrapleuraly, intraperitoneally, intratracheally, intrathecally,
intramuscularly, endoscopically, intralesionally, percutaneously, subcutaneously, regionally,

stereotactically, orally or by direct injection or perfusion.

44, (Original) A method of treating or preventing cancer in a subject comprising
administering to the subject a composition comprising at least one isolated or purified population
of bacteria belonging to one or more of the class Clostridia, class Mollicutes, order Clostridiales,

family Ruminococcaceae and/or genus Faecalibacterium.

45.  (Canceled)

98889090.1 -4 -
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46. (Previously Presented) The method of claim 44, wherein the cancer is a skin cancer
selected from basal-cell skin cancer, squamous-cell skin cancer, melanoma, dermatofibrosarcoma
protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal carcinoma, Paget' s disease of the breast, atypical

fibroxanthoma, leiomyosarcoma, or angiosarcoma.

47-48. (Canceled)

49.  (Original) The method of claim 44, wherein the method further comprises

administering at least one additional anticancer treatment.

50-65. (Canceled)

66.  (Original) The method of claim 44, wherein the composition comprises the bacteria

Faecalibacterium prausnitzii.

67-72. (Canceled)

73. (Currently Amended) A method of predicting a response to an immune checkpoint
inhibitor in a patient having a cancer comprising detecting a microbial profile in a sample obtained
from said patient, wherein if the microbial profile comprises one or more of the bacterial
populations of the composition of claim 1-erelatm—2, the response to the immune checkpoint

inhibitor is favorable.

74. (Canceled)

75.  (Previously Presented) The method of claim 73, wherein the cancer is a skin cancer

selected from basal-cell skin cancer, squamous-cell skin cancer, melanoma, dermatofibrosarcoma

98889090.1 -5-
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protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal carcinoma, Paget' s disease of the breast, atypical

fibroxanthoma, leiomyosarcoma, or angiosarcoma.

76-78. (Canceled)

79. (Original) The method of claim 73, wherein the microbial profile is a gut microbial

profile.

80-128. (Canceled)

129.  (Original) A method of predicting a response to an immune checkpoint inhibitor in
a patient having a cancer comprising detecting a microbial profile in a sample obtained from said
patient, wherein if the microbial profile comprises: (a) high alpha-diversity; (b) a high abundance
of butyrate-producing bacteria; (¢) one or more bacteria selected from the group consisting of the
species in Table 1 with an enrichment index (ei) greater than 0.5; or (d) one or more of the bacteria
species in Table 2 designated with a response status of responder (R), then the patient is predicted

to have a favorable response to the immune checkpoint inhibitor.

130. (Canceled)

131.  (Previously Presented) The method of claim 129, wherein the cancer is a skin
cancer selected from basal-cell skin cancer, squamous-cell skin cancer, melanoma,
dermatofibrosarcoma protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma,
spindle cell tumors, sebaceous carcinomas, microcystic adnexal carcinoma, Paget' s disease of the

breast, atypical fibroxanthoma, leiomyosarcoma, or angiosarcoma.

98889090.1 -6-
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132-135. (Canceled)

136.  (Currently Amended) The method of claim 129, wherein the faverable-microbial

profile is a faverable-gut microbial profile.

137-138. (Canceled)

139.  (Original) The method of claim 129, wherein the immune checkpoint inhibitor is

an anti-PD1 monoclonal antibody or an anti-CTL A4 monoclonal antibody.

140.  (Currently Amended) The method of claim 129, wherein the butyrate-producing

baeterial-population-bacteria comprises one or more bacterial species of the order Clostridiales.

141-142. (Canceled)

143.  (Original) The method of claim 140, wherein the one or more species is

Faecalibacterium prausnitzii.

144-161. (Canceled)

98889090.1 -7-
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REMARKS
The claims have been amended without prejudice or disclaimer to manage the claims fees.
Claims 2, 4, 6, 10-17, 19, 21-24, 28-34, 36, 38-39, 41-42, 45, 47-48, 50-65, 67-72, 74, 76-78, 80-
128, 130, 132-135, 137-138, 141-142 and 144-161 were previously canceled. Claims 8, 18, 20,
73, 136 and 140 have been amended. Claims 1, 3, 5, 7-9, 18, 20, 25-27, 35, 37, 40, 43-44, 46, 49,
66, 73, 75,79, 129, 131, 136, 139-140 and 143 are pending. Applicants retain the right pursue the
subject matter as originally claimed at a later stage in this application or in future applications.
The filing fee has been calculated after amendment of the claims by this supplemental
preliminary amendment. No new matter is added by entry of this supplemental preliminary
amendment.
It is believed that no fee is due with this communication, however, should any fees under
37 CFR. §§ 1.16 to 1.21 be required for any reason relating to the enclosed document, the
Commissioner is authorized to deduct or credit said fees from or to Norton Rose Fulbright US LLP
Deposit Account No. 50-1212/UTSC.P1149US/1001074761.
The Examiner is invited to contact the undersigned patent agent with any questions,
comments or suggestions relating to the referenced patent application.
Respectfully submitted,
/Laurie Stellman/
Laurie Stellman
Reg. No. 66,817
NORTON ROSE FULBRIGHT US LLP Agent for Applicants
98 San Jacinto Blvd., Suite 1100
Austin, Texas 78701

(512) 474-5201

Date: November 11, 2019

98889090.1 -8-
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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE

tion unless it displays a valid OMB control number.

1.16(}))

J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 16/337,820 03/28/2019 (7o be Mailed
ENTITY: (3 LARGE sMALL (O micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARcH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
[J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = x 350 -
INDEPENDENT CLAIMS ‘ .
(37 GFR 1.16(h) minus 3 = x $230 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI?%ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 11/11/2019 EE#"EAF:N'NG ’;g:‘zﬂ\ﬁgﬂsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
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< J Application Size Fee (37 CFR 1.16(s))
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1.16(j))
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= | 37CFR1.160) Minus — x s0 -
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E 370»% L16(n) Minus — X $ 0 -
E Application Size Fee (37 CFR 1.16(s))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/CORALIA BETANCOURT/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/337,820
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
o ) B ot (0 N/A N/A N/A 150 N/A
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A 70 N/A
EXAMINATION FEE
O EE N/A N/A N/A 380 N/A
o) 31 minus 20~ 11 x B0 - 550 OR
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 3 minus 3 = x 230 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 1000
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 410
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 2560 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
LU Total . i - =
=S (37 CF(:H 16(7)) Minus x = OR =
% Independent * Minus | *** =
& (37 CFR 1.16(h) X = OR -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total Minus | ** = X -
= (37 CFR 1.16() OR -
% Independent * Minus | *** = M _ OR -
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| U.S. APPLICATION NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. |
16/337,820 Jennifer WARGO UTSC.P11490US/1001074761

32495 [ INTERNATIONAL APPLICATION NO. |

NORTON ROSE FULBRIGHT US LLP PCT/US17/53717

98 SAN JACINTO BOULEVARD LA. FILING DATE PRIORITY DATE

SUITE 1100 09/27/2017 09/27/2016

AUSTIN, TX 78701-4255
CONFIRMATION NO. 2735

371 FORMALITIES LETTER

O L

NOTIFICATION OF DEFECTIVE REPLY

The following items have been submitted by the applicant or the International Bureau to the United States Patent
and Trademark Office as a Designated / Elected Office (37 CFR 1.495).

Date Mailed: 10/23/2019

« Indication of Small Entity Status

* Priority Document

+ Copy of the International Application filed on 03/28/2019

+ Copy of the International Search Report filed on 03/28/2019
+ Preliminary Amendments filed on 03/28/2019

+ Sequence Listing txt file (EFS or physical medium) filed on 03/28/2019
« Inventor's Oath or Declaration filed on 10/10/2019

+ U.S. Basic National Fees filed on 03/28/2019

« Authorize Access to Search Results filed on 03/28/2019

+ Priority Documents filed on 03/28/2019

» Power of Attorney filed on 03/28/2019

+ Specification filed on 03/28/2019

+ Claims filed on 03/28/2019

+ Abstracts filed on 03/28/2019

+ Drawings filed on 03/28/2019

+ Authorization to Permit Access filed on 03/28/2019

+ Application Data Sheet (37 CFR 1.76) filed on 03/28/2019

Applicant's response filed 10/10/2019 is hereby acknowledged. The following requirements set forth in
the NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED STATES
DESIGNATED/ELECTED OFFICE (DO/EO/US) mailed 07/11/2019 have not been completed.

The applicant needs to satisfy supplemental fees problems indicated below.
The following items MUST be furnished within the period set forth below:

« Additional claim fees of $560 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

« Processing fee of $70 for providing the translation of the application and/or the Annexes later than 30 months
from the priority date (37 CFR 1.492(i)).

page 1 of 2
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SUMMARY OF FEES DUE:
Total additional fees required for this application is $830 for a Small Entity:

» The fee for electronically submitting a specification and drawing containing more than 100 pages has not been
paid in full. Applicant owes $200 for 15 pages in excess of 300 pages for a small entity in compliance with 37
CFR 1.27.

« Total additional claim fee(s) for this application is $560

« $70 for English translation surcharge required.

Applicant is required to complete the reply within the time remaining in the period for reply set forth in the
notification mailed 07/11/2019 in order to avoid abandonment. Such period for reply may be extended by
filing a petition and fee for extension of time under 37 CFR 1.136(a).

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

MAMYE I WAGSTAFF

Telephone: (571) 272-1057
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
The Board of Regents, the University of
Texas System et al.

Serial No.: 16/337,820
Filed: March 28, 2019
For: METHODS FOR ENHANCING IMMUNE

CHECKPOINT BLOCKADE THERAPY
BY MODULATING THE MICROBIOME

Group Art Unit: not yet assigned
Examiner: not yet assigned

Atty. Dkt. No.: UTSC.P1149US/1001065871

Confirmation No.: 2735

via EFS-Web on October 10, 2019. Signed: /Ben Horton/

CERTIFICATE OF ELECTRONIC TRANSMISSION (37 C.F.R. § 1.8)
I, Ben Horton, hereby certify that this correspondence is being electronically filed with the United States Patent and Trademark Office

RESPONSE TO NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL

APPLICATION FILED UNDER 37 CFR 1.53(b)

In response to the Notice to File Missing Parts of Nonprovisional Application filed under

37 CFR 1.53(b), dated July 11, 2019, enclosed are:

(a) A Preliminary Amendment to the Claims;

(b) Two Declarations executed by Inventors Jennifer WARGO and Vancheswaran

GOPALAKRISHNAN;

(©) Our payment via credit card in the amount of $1300 to cover the following fees:

1. fee for each 50 pages over 100 ($800 - 200 pages);

2. fee for total claims over twenty ($400 - 8 claims);

3. one month extension of time fee ($100.00 - 1 month - small); and

(d) A Request for Extension of Time of one month to and including October 11, 2019.

Should such request be absent, consider this such a request and authorization to

withdraw the appropriate fee under 37 C.F.R. §§ 1.16 to 1.21 as stated below.

98717483.1 1

Exhibit 1002

Microbiotica, Limited v. Board of Reagents, The University of Texas System

Page 000274



Applicants are entitled to small-entity status pursuant to 37 C.F.R. 1.27. Therefore, small-
entity fees have been paid accordingly.

The required fees in the amount of $1300 in connection with the filing of this paper are
being charged to a credit card through EFS-Web concurrently with this submission. The
Commissioner is hereby authorized to deduct any underpayment of fees or any additional fees
required under 37 C.F.R. §§ 1.16 to 1.21 in connection with the filing of this paper from Norton
Rose Fulbright US LLP Deposit Account No.: 50-1212/UTSC.P1149US/1001065871.

Respectfully submitted,
/Laurie Stellman/
Laurie Stellman
Reg. No. 66,817
NORTON ROSE FULBRIGHT US LLP Agent for Applicant
98 San Jacinto Blvd, Suite 1100
Austin, Texas 78701
(512) 474-5201

Date:  October 10, 2019
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PTO/AIA/O1 (06-12)

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

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

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

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titleof |METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY
Invention | MODULATING THE MICROBIOME

As the below named inventor, | hereby declare that:

This declaration _—
is directed to: |:| The attached application, or

|E| United States application or PCT international application number 16/337,820

March 28, 2019

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. |f this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor- Vanche(swaran GOPALAKRISHNAN Date (Optional) :
Signature: (.’,l k}cmmgp-
7 &
~ \

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/Q1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLE TED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000276



PTO/AIA/O1 (06-12)

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

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

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

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tite of | METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY
Invention | MODULATING THE MICROBIOME

As the below named inventor, | hereby declare that:

This declaration .
is directed to: D The attached application, or

16/337,820

[E United States application or PCT international application number
March 28, 2019

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. [f this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Jennifer WARGO - Date (Optional) : —}l 39[ 2= A
Signature: m //-—S/k/\y
= X . 7Y
! ~ O/

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTOQ 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 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTQ-8199 and select option 2.
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PTO/AIA/22 (03-13)

Approved for use through 11/30/2020. OMB 0651-0031

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 information unless it displays a valid OMB control number.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | uTsc.P1149US/1001065871

Application Number Filed

16/337,820 March 28, 2019

For
METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY MODULATING THE MICROBIOME
Art U

Examiner

"ot yet assigned not yet assigned

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 requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
One month (37 CFR 1.17(a)(1)) $200 $100 $50 s 100
D Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $
D Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $
D Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
[:l Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

[<]

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

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

The Director has already been authorized to charge fees in this application to a Deposit Account.

OO O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 50-1212

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

|:| applicant.

attorney or agent of record. Registration number 66817

|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Laurie Stellman/ 2019-10-10

Signature Date
Laurie Stellman 512-474-5201
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

I:] * Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number:

16337820

Filing Date:

Title of Invention:

MODULATING THE MICROBIOME

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY

First Named Inventor/Applicant Name:

Jennifer WARGO

Filer:

Laurie B.F. Stellman/Ben Horton

Attorney Docket Number:
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Electronic Acknowledgement Receipt

EFS ID: 37418957
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International Application Number:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

In re Application of:
The Board of Regents, the University of Group Art Unit: not yet assigned
Texas System et al.

Examiner: not yet assigned

Serial No.: 16/337,820

Atty. Dkt. No.: UTSC.P1149US/1001065871

Filed: March 28,2019

For: METHODS FOR ENHANCING IMMUNE Confirmation No.: 2735
CHECKPOINT BLOCKADE THERAPY
BY MODULATING THE MICROBIOME

CERTIFICATE OF ELECTRONIC TRANSMISSION (37 C.F.R. § 1.8)
I, Ben Horton, hereby certify that this correspondence is being electronically filed with the United States Patent and Trademark Office
via EFS-Web on October 10, 2019. Signed: /Ben Horton/

PRELIMINARY AMENDMENT

Applicants respectfully submit this Preliminary Amendment in the above-referenced case.
Consideration of this case in view of the amendments made herein is respectfully requested.
Amendments to the Claims beginning on page 2.

Remarks begin on page 8.

98715005.1 -1-
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AMENDMENT TO THE CLAIMS

The listing of claims will replace all prior versions, and listing of claims in the application.

1. (Original) A composition comprising at least one isolated or purified population of
bacteria belonging to one or more of the families Ruminococcaceae, Clostridiaceae,

Lachnospiraceae, Micrococcaceae, and/or Veilonellaceae.

2. (Canceled)

3. (Currently Amended) The composition of claim 1-er€laim2, wherein each of the

populations of bacteria is present in the composition at a concentration of at least 10"3 CFU.

4 (Canceled)

5. (Currently Amended) The composition of claim 1-erelaim2, wherein the atlteast

one-isolated-orpurified-population-bacteria orthe-atleasttwo-isolated-erpurified-populations—of

baeterta are provided as bacterial spores.

6. (Canceled)

7. (Currently Amended) The composition of claim 1-erelaim2, wherein the atteast

bacteria belong to the the-family Ruminococcaceae andtor [[of]] the family Clostridiaceae.

8. (Currently Amended) The composition of claim 7 +-er—elaim—2, wherein the

population of bacteria be

ofbaecteria-belensing belong to the genus Ruminococcus_or to the genus Faecalibacterium.

98715005.1 -2-
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9. (Currently Amended) The composition of claim 8, wherein the pepulation—of

bacteria

belongingto are selected from the species Ruminococcus bromii or Faecalibacterium prausnitzii.

10-17. (Canceled)

18.  (Currently Amended) The composition of claim 1-erelaim2, wherein the at least
one isolated or purified population of bacteria or the at least two isolated or purified populations

of bacteria are a species, subspecies or bacterial strains comprising a 16S rRNA gene sequence at

least [[80]] 94% identical to the sequence of SEQ ID NO: 1-876.

19.  (Canceled)

20.  (Currently Amended) The composition of claim 1-erelaim2, wherein the at least
one isolated or purified population of bacteria or the at least two isolated or purified populations
belong to species of bacteria are selected from the species in Table 2 designated with a response

status of responder (R).

21-24. (Canceled)

25. (Currently Amended) The composition of claim 1—er—elaim—2, wherein the

composition is formulated for oral delivery.

26. (Currently Amended) The composition of claim 25 +-erelatm—2, wherein the

composition formulated for oral delivery is a tablet or capsule.

27.  (Currently Amended) The composition of claim 26 +-erelaim2, wherein the tablet

or capsule comprises an acid-resistant enteric coating.

98715005.1 -3-
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28-34. (Canceled)

35. (Currently Amended) A method of treating or preventing cancer in a subject
comprising administering to the subject a composition in accordance with claim 1any-ene-ofelaims

134

36.  (Canceled)

37.  (Currently Amended) The method of claim 35, wherein the cancer is a skin cancer
selected from basal-cell skin cancer, squamous-cell skin cancer, melanoma, dermatofibrosarcoma
protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal carcinoma, Paget's disease of the breast, atypical

fibroxanthoma, leiomyosarcoma, or angiosarcoma.

38-39. (Canceled)

40.  (Original) The method of claim 35, wherein the method further comprises

administering at least one additional anticancer treatment.

41-42. (Canceled)

43,  (Currently Amended) The method of claim 40, wherein the at least one anticancer

treatment is an atteast-ene immune checkpoint inhibitor andferatleast-one-additional-anticancer
treatment that is administered intratumorally, intraarterially, intravenously, intravascularly,
intrapleuraly, intraperitoneally, intratracheally, intrathecally, intramuscularly, endoscopically,
intralesionally, percutaneously, subcutaneously, regionally, stereotactically, orally or by direct

injection or perfusion.

98715005.1 -4 -
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44, (Original) A method of treating or preventing cancer in a subject comprising
administering to the subject a composition comprising at least one isolated or purified population
of bacteria belonging to one or more of the class Clostridia, class Mollicutes, order Clostridiales,

family Ruminococcaceae and/or genus Faecalibacterium.

45.  (Canceled)

46. (Currently Amended) The method of claim 44, wherein the cancer is a skin cancer
selected from basal-cell skin cancer, squamous-cell skin cancer, melanoma, dermatofibrosarcoma
protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal carcinoma, Paget' s disease of the breast, atypical

fibroxanthoma, leiomyosarcoma, or angiosarcoma.

47-48. (Canceled)

49.  (Original) The method of claim 44, wherein the method further comprises

administering at least one additional anticancer treatment.

50-65. (Canceled)

66.  (Original) The method of claim 44, wherein the composition comprises the bacteria

Faecalibacterium prausnitzii.

67-72. (Canceled)

73. (Original) A method of predicting a response to an immune checkpoint inhibitor in

a patient having a cancer comprising detecting a microbial profile in a sample obtained from said

98715005.1 -5-
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patient, wherein if the microbial profile comprises one or more of the bacterial populations of the

composition of claim 1 or claim 2, the response to the immune checkpoint inhibitor is favorable.

74. (Canceled)

75.  (Currently Amended) The method of claim 73, wherein the cancer is a skin cancer
selected from basal-cell skin cancer, squamous-cell skin cancer, melanoma, dermatofibrosarcoma
protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal carcinoma, Paget' s disease of the breast, atypical

fibroxanthoma, leiomyosarcoma, or angiosarcoma.

76-78. (Canceled)

79.  (Original) The method of claim 73, wherein the microbial profile is a gut microbial

profile.

80-128. (Canceled)

129.  (Original) A method of predicting a response to an immune checkpoint inhibitor in
a patient having a cancer comprising detecting a microbial profile in a sample obtained from said
patient, wherein if the microbial profile comprises: (a) high alpha-diversity; (b) a high abundance
of butyrate-producing bacteria; (c) one or more bacteria selected from the group consisting of the
species in Table 1 with an enrichment index (ei) greater than 0.5; or (d) one or more of the bacteria
species in Table 2 designated with a response status of responder (R), then the patient is predicted

to have a favorable response to the immune checkpoint inhibitor.

130. (Canceled)

98715005.1 -6-
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131.  (Currently Amended) The method of claim 129, wherein the cancer is a skin cancer
selected from basal-cell skin cancer, squamous-cell skin cancer, melanoma, dermatofibrosarcoma
protuberans, Merkel cell carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors,
sebaceous carcinomas, microcystic adnexal carcinoma, Paget' s disease of the breast, atypical

fibroxanthoma, leiomyosarcoma, or angiosarcoma.

132-135. (Canceled)

136.  (Original) The method of claim 129, wherein the favorable microbial profile is a

favorable gut microbial profile.

137-138. (Canceled)

139.  (Original) The method of claim 129, wherein the immune checkpoint inhibitor is

an anti-PD1 monoclonal antibody or an anti-CTLA4 monoclonal antibody.

140. (Original) The method of claim 129, wherein the butyrate-producing bacterial

population comprises one or more bacterial species of the order Clostridiales.

141-142. (Canceled)

143. (Original) The method of claim 140, wherein the one or more species is

Faecalibacterium prausnitzii.

144-161. (Canceled)

98715005.1 -7-
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REMARKS

The claims have been amended without prejudice or disclaimer to manage the claims fees.
Claims 2, 4, 6, 10-17, 19, 21-24, 28-34, 36, 38-39, 41-42, 45, 47-48, 50-65, 67-72, 74, 76-78, 80-
128, 130, 132-135, 137-138, 141-142 and 144-1461 have been canceled. Claims 3, 5, 7-9, 18, 20,
25-27, 35, 37, 43, 46, 75 and 131 have been amended. Claims 1, 3, 5, 7-9, 18, 20, 25-27, 35, 37,
40, 43-44, 46, 49, 66, 73, 75, 79, 129, 131, 136, 139-140 and 143 are pending. Applicants retain
the right pursue the subject matter as originally claimed at a later stage in this application or in
future applications.

The filing fee has been calculated after amendment of the claims by the preliminary
amendment. No new matter is added by entry of this preliminary amendment.

The required fees in the amount of $400.00 for total claims over twenty (8) in connection
with the filing of this paper are being charged to a credit card through EFS-Web concurrently
with this submission. The Commissioner is hereby authorized to deduct any underpayment of
fees or any additional fees required under 37 C.F.R. §§ 1.16 to 1.21 in connection with the filing
of this paper from Norton Rose Fulbright US LLP Deposit Account No.: 50-
1212/UTSC.P1149US/1001065871.

The Examiner is invited to contact the undersigned patent agent with any questions,

comments or suggestions relating to the referenced patent application.

98715005.1 -8-
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Respectfully submitted,
/Laurie Stellman/

Laurie Stellman
Reg. No. 66,817
NORTON ROSE FULBRIGHT US LLP Agent for Applicants
98 San Jacinto Blvd., Suite 1100
Austin, Texas 78701
(512) 474-5201

Date:  October 10, 2019
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

16337820

Filing Date

Applicant(s) Jennifer WARGO

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
1 1 51 1
2 1 52 1
3 2 53 1
4 2 54 1
5 2 55 1
6 2 56 1
7 2 57 1
8 2 58 1
9 2 59 1
10 2 60 1
11 2 61 1
12 2 62 1
13 2 63 1
14 2 64 1
15 2 65 1
16 2 66 1
17 2 67 2
18 2 68 2
19 2 69 2
20 2 70 2
21 2 71 2
22 2 72 2
23 2 73 2
24 2 74 2
25 2 75 2
26 2 76 2
27 2 77 2
28 2 78 2
29 2 79 2
30 2 80 2
31 2 81 2
32 2 82 2
33 2 83 2
34 2 84 2
35 (1) 85 2
36 (1) 86 2
37 (1) 87 2
38 (1) 88 2
39 (1) 89 2
40 (1) 90 2
41 (1) 91 2
42 (1) 92 2
43 (1) 93 2
44 1 94 2
45 1 95 2
46 1 96 2
47 1 97 2
48 1 98 2
49 1 99 2
50 1 100 2
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

16337820

Filing Date

Applicant(s) Jennifer WARGO

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
101 2 151 (1)
102 2 152 (1)
103 2 153
104 2 154
105 2 155
106 2 156
107 2 157
108 2 158
109 2 159
110 2 160
11 2 161
112 2 162
113 2 163
114 2 164
115 1 165
116 1 166
17 1 167
118 1 168
119 1 169
120 1 170
121 1 171
122 1 172
123 1 173
124 1 174
125 1 175
126 1 176
127 1 177
128 1 178
129 1 179
130 1 180
131 1 181
132 1 182
133 1 183
134 1 184
135 1 185
136 1 186
137 1 187
138 1 188
139 1 189
140 1 190
141 1 191
142 1 192
143 1 193
144 1 194
145 1 195
146 1 196
147 1 197
148 1 198
149 1 199
150 1 200
Total Indep 6 0 0
Total 226 ‘J 0 ‘J 0 4_]
Depend
. N N N
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO OV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |

16/337,820 03/28/2019 Jennifer WARGO UTSC.P1149US/1001065871
CONFIRMATION NO. 2735

32425

NORTON ROSE FULBRIGHT US LLP IR AT ID AR O

98 SAN JACINTO BOULEVARD 000000109522

SUITE 1100

AUSTIN, TX 78701-4255

Date Mailed: 07/11/2019

NOTICE OF ACCEPTANCE OF AUTHORIZATION
TO PERMIT ACCESS TO SEARCH RESULTS

This is in response to the applicant's authorization to permit access to the search results from the instant
application under 37 CFR 1.14(h)(2) submitted on 03/28/2019.

The authorization to permit access to the search results under 37 CFR 1.14(h)(2) is accepted.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/miwagstatf/

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/337,820
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
o ) B ot (0 N/A N/A N/A 150 N/A
SEARCH FEE
(a7 CFR 11600, ), o (m) N/A N/A N/A 70 N/A
EXAMINATION FEE
O EE N/A N/A N/A 380 N/A
oy CRR ) 232 minus20- 212 < 50 -| 10600 | oR
INDEPENDENT CLAIMS *
(37 CFR1.18(h) 6 minus 3 = 3 X 230 = 690
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 1000
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 410
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL 13300 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
=S (37 CF(:H 16(7)) Minus x = OR =
% Independent * Minus | *** =
) (37 CFR 1.16(h)) X = OR =
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
1] Total . Minus | ** = " =
= (37 CFR 1.16() OR -
% Independent * Minus | *** = M _ OR -
w (37 CFR 1.16(h) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| U.S. APPLICATION NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. |
16/337,820 Jennifer WARGO UTSC.P1149US/1001065871

32495 [ INTERNATIONAL APPLICATION NO. |

NORTON ROSE FULBRIGHT US LLP PCT/US17/53717

98 SAN JACINTO BOULEVARD LA. FILING DATE PRIORITY DATE

SUITE 1100 09/27/2017 09/27/2016

AUSTIN, TX 78701-4255
CONFIRMATION NO. 2735

371 FORMALITIES LETTER

A

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371
IN THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)

The following items have been submitted by the applicant or the International Bureau to the United States Patent
and Trademark Office as a Designated / Elected Office (37 CFR 1.495).

« Indication of Small Entity Status

* Priority Document

+ Copy of the International Application filed on 03/28/2019

+ Copy of the International Search Report filed on 03/28/2019
+ Preliminary Amendments filed on 03/28/2019

+ Sequence Listing txt file (EFS or physical medium) filed on 03/28/2019
+ U.S. Basic National Fees filed on 03/28/2019

+ Authorize Access to Search Results filed on 03/28/2019

+ Priority Documents filed on 03/28/2019

» Power of Attorney filed on 03/28/2019

« Specification filed on 03/28/2019

+ Claims filed on 03/28/2019

+ Abstracts filed on 03/28/2019

+ Drawings filed on 03/28/2019

+ Authorization to Permit Access filed on 03/28/2019

+ Application Data Sheet (37 CFR 1.76) filed on 03/28/2019

The applicant needs to satisfy supplemental fees problems indicated below.
The following items MUST be furnished within the period set forth below:

« Additional claim fees of $11700 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

SUMMARY OF FEES DUE:
Total additional fees required for this application is $12700 for a Small Entity:

* The specification and drawings submitted electronically contain the equivalent of more than 100 pages.

Applicant owes $1000 for 215 pages in excess of 100 pages for a small entity in compliance with 37 CFR
1.27.

« Total additional claim fee(s) for this application is $11700
page 1 of 2

FORM PCT/DO/EO/905 (371 Formalities Notice)
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+ $690 for 3 independent claims over 3.
« $10600 for 212 total claims over 20.
« $410 for multiple dependent claim surcharge.

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.495(c).

* Properly executed inventor's oath or declaration for the following inventor(s) has not been submitted: Jennifer
WARGO and Vancheswaran GOPALAKRISHNAN

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE OR BY 32 MONTHS FROM THE PRIORITY DATE FOR THE APPLICATION,
WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR 1.136(a).

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

MAMYE I WAGSTAFF

Telephone: (571) 272-1057

page 2 of 2

FORM PCT/DO/EO/905 (371 Formalities Notice)
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO OV

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |

16/337,820 03/28/2019 Jennifer WARGO UTSC.P1149US/1001065871
CONFIRMATION NO. 2735

32425

NORTON ROSE FULBRIGHT US LLP IR AT ID AR

98 SAN JACINTO BOULEVARD 000000109522108

SUITE 1100

AUSTIN, TX 78701-4255

Date Mailed: 07/11/2019

NOTICE OF ACCEPTANCE OF AUTHORIZATION TO PERMIT
ACCESS TO APPLICATION VIA PRIORITY DOCUMENT EXCHANGE

This is in response to the applicant's authorization to permit access to the application-as-filed by participating
offices under 37 CFR 1.14(h)(1) submitted on 03/28/2019.

The authorization to permit access to the application under 37 CFR 1.14(h)(1) is accepted.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/miwagstaff/

page 1 of 1
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Sequence Listing was accepted.

If you need help call the Patent Electronic Business Center at (866)
217-9197 (toll free).

Reviewer: Anjum, Durreshwar

Timestamp: [year=2019; month=4; day=2; hr=9; min=48; sec=48; ms=890; ]
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Validated By CRFValidator v 1.0.5

Application No: 16337820

Input Set:

Output Set:

Version No:

Started: 2019-03-28 17:24:45.608

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

10 sec(s)

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

SEQ

Finished: 2019-03-28 17:24:56.486
Elapsed: 0 hr(s) 0 min(s)
Total Warnings: 2689
Total Errors: 0
No. of SeqlIDs Defined: 2676
Actual SeqID Count: 2676
Error code Error Description

W 213 Artificial or Unknown found in <213>
w 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
w 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
w 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
w 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
w 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
w 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
W 213 Artificial or Unknown found in <213>
w 213 Artificial or Unknown found in <213>

in

SEQ

1.0

878

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

ID

ms

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

(20)
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Error code
W 447
W 447
W 447
W 447
W 447
W 447
W 447
W 447
W 447
W 447
W 447
W 447
W 447

Input Set:

Output Set:

Started:

Finished:

Elapsed:

Total Warnings:

Total Errors:

Error Description

n or Xaa used,

n

or

or

or

or

or

or

or

or

or

Xaa used,
Xaa used,
Xaa used,
Xaa used,
Xaa used,
Xaa used,
Xaa used,
Xaa used,
Xaa used,
Xaa used,
Xaa used,

Xaa used,

of SeqIDs Defined:
Actual SeqID Count:

2019-03-28 17:24:45.608

2019-03-28 17:24:56.486

0 hr(s)

2689

0

2676

2676

for:

for:

for:

for:

for:

for:

for:

for:

for:

for:

for:

for:

for:

SEQID (364)
SEQID (364)
SEQID (364)
SEQID (374)
SEQID (374)
SEQID (374)
SEQID (608)
SEQID (647)
SEQID (706)
SEQID(706)
SEQID (807)
SEQID(808)

SEQID(808)

0 min(s)

on

on

on

on

on

on

on

on

on

on

on

10 sec(s)

This error has occured more than 20 times,

878 ms

line number 7309

line number 7317

line number 7317

line number 7520

line number 7528

line number 7528

line number 12214

line number 13000

line number 14183

line number 14191

line number 16217

line number 16240

line number 16248

will not be displayed
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BOARD OF REGENTS,

SEQUENCE LISTING

MODULATING THE MICROBIOME

<110>

<120>

<130> UTFEC
<140> Us 1
<141> 2019
<150> PCT/
<151> 2017
<150> Us 6
<151> 2016
<150> US 6
<151> 2017
<150> UsS 6
<151> 2017
<1l60> 2676
<170> Pate
<210> 1

<211> 253
<212> DNA

<213> Unkn

<220>
<223>
<400> 1
tacgtagggce
cgcgtctgcet
gagtgcagta
gaacaccgat
gggagcgaac
<210> 2
<211> 253
<212> DNA
<213> Unkn

<220>
<223>

<400> 2

.P1149UsS

6/337,820
-03-28

Us2017/053717
-09-27

2/400, 372
-09-27

2/508, 885
-05-19

2/557,566
-09-12

ntIn version 3.5

own

gcgagcegttg tccggaatta

gtgaaaggct ggggcttaac

ggggagactg gaattcctgg

ggcgaaggca ggtctctggg

agg

own

Artificial/consensus sequence

ttgggcgtaa

cctggttttg

tgtagcggtg

ctgtaactga

Artificiall/Consensus sequence

THE UNIVERSITY OF TEXAS SYSTEM

agagcttgta

cagtgggtac

gaatgcgcag

cgctgagaag

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY BY

ggcggttggt

gggctaacta

atatcaggag

cgaaagcatg

60

120

180

240

253
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tacggaggat

taagtcagcg

gagtgtagat

gaactccgat

ggtatcaaac

<210> 3

<211> 253

<212> DNA
<213>

gcgagcgtta

gtgaaatcta

gaggtaggcg

tgcgaaggca

agg

Unknown

<220>

<223>

<400> 3

tacggaggat ccaagcgtta
taagttagag gtgaaattcc
gagagtagtt gcggtaggceg
gaacaccgat tgcgaaggca
gggagcaaac agg

<210> 4

<211> 253

<212> DNA

<213> Unknown

<220>

<223>

<400> 4

tacgaagggg gcaagcgttg
taagatagtg gtgaaatccce
gaattacaga gaggatagtg
gaacaccagt ggcgaaggcg
gggatcaaac agg

<210> 5

<211> 253

<212> DNA

<213> Unknown

<220>

tcecggattta

ggagcttaac

gaatgcgtgg

gcttactaag

tccggattta

ggtgcttaac

gaatgtatgg

gcttaccaag

ttcggaatta

agagcttaac

gaatacccag

actatctggce

ttgggtttaa

tcctaaattg

tgtagcggtg

gtacaactga

Artificiall/Consensus sequence

ttgggtttaa

accggegetg

tgtagcggtg

ctatatctga

Artificiall/Consensus sequence

ctgggcgtaa

tttggaattg

tgtagaggtg

tgtatattga

agggtgegta

ccattgatac

gaatgcatag

cgctgaagca

agggtgegta

cctctaatac

aaatgcttag

cgttgaggca

agggagtgta

ccattatgac

aaattcgtag

cgctgaggcet

ggcggectgt

tggcgggett

atatcacgca

cgaaagcgtg

ggcggtcaga

tgtttgacta

agatcataca

cgaaagcgtg

ggcggttatg

tatgtggcta

atattgggta

cgaaagcatg

60

120

180

240

253

60

120

180

240

253

60

120

180

240

253
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<223>

<400> 5
tacgtatgtc

taagtctagg

gagtatcgga

gaatgccgat

gggagcaaac

<210> 6

<211> 253

<212> DNA
<213>

gcaagcgtta

gtgaaaacct

gaggtggacg

gatgaagata

agg

Unknown

<220>

<223>

<400> 6

tacgtagggg gcaagcgtta
caagtcagaa gtgaaaatcc
gagtgcagga gaggtaagceg
gaacaccagt ggcgaaggcg
gggagcaaac agg

<210> 7

<211> 253

<212> DNA

<213> Unknown

<220>
<223>

<400> 7
tacggaggat

taagtcaggg

gaatatctgt

gaacaccgat

gggagcgaac

<210> 8

<211> 253
<212> DNA

gcgagcgtta

gtgaaaggtt

gaagttcttg

tgcgaaggca

agg

tccggaatta

gcggctcaac

gaactgcacg

gttcactgga

tccggattta

ggggctcaac

gaattcctag

gcttactgga

ttcggaatca

tcagcttaac

gaatgtgtag

ggggactaac

Artificiall/Consensus sequence

ttgggcataa

cgcaggcctg

agtagaggtg

cggtaactga

Artificiall/Consensus sequence

ctgggtgtaa

cccggaactg

tgtagcggtg

ctgtaactga

Artificiall/Consensus sequence

ttgggtttaa

tgagaaattg

tgtagcggtg

agacaattga

agggcatcta

cccecggaaac

aaattcgtag

cgctgaagtg

agggagcgta

cttttgaaac

aaatgcgtag

cgttgagget

agggtctgta

cctttgatac

aaatgcttag

cgctgagaga

ggcggececctg

tacagggcta

atatgtgcag

cgaaagctag

gacggcatca

tgtggagcectg

atattaggag

cgaaagcgtg

ggcgggctat

tggtagtctt

atattacaca

cgaaagcgtg

60

120

180

240

253

60

120

180

60

120

180

240

253
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<213>

Unknown

<220>

<223>

<400> 8

tacgtagggg gcaagcgtta
taagtcaggt gtgaaagccce
gagtgcagga gaggtaagtg
gaacaccagt ggcgaaggcg
gggagcaaac agg

<210> 9

<211> 253

<212> DNA

<213> Unknown

<220>

<223>

<400> 9

tacggagggt gcaagcgtta
caagtctectt gtgaaatcta
gagtaaggga gaggcagatg
gaatacccat tgcgaaagcg
gggagcaaac agg

<210> 10

<211> 253

<212> DNA

<213> Unknown

<220>
<223>

<400> 10
tacggaaggt

taagcgtgtt

gagtacacgc

gaactccgat

ggtatcgaac

ccgggegtta

gtgaaattta

agcgcaggceg

cgcgaaggca

agg

tccggattta

ggggctcaac

gaattcctag

gcttactgga

ctcggaatca

acggcttaac

gaattcttgg

atctgctgga

tccggattta

ggtgctcaac

gaattcatgg

gcctgcggga

Artificiall/Consensus sequence

ctgggtgtaa

ccecgggattg

tgtagcggtg

ctgtaactga

Artificiall/Consensus sequence

ctgggcgtaa

cgttaaactg

tgtaggggta

acttaactga

Artificiall/Consensus sequence

ttgggtttaa

atttaacttg

tgtagcggtg

gtgttactga

agggagcgta

cacttgaaac

aaatgcgtag

cactgaggct

aggacgcgta

cttgggaaac

aaatccgtag

cgctaatgcg

agggagtgta

cagcgcgaac

aaatgcttag

cgcttaagcet

ggtggctagg

tacttagcta

atattaggag

cgaaagcgtg

ggcggattat

tgataatcta

agatcaagaa

tgaaagcgtg

ggcggtctgt

tgtcagactt

atatcatgag

cgaaggtgcg

60

120

180

240

253

60

120

180

240

253

60

120

180

240

253
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<210> 11

<211> 252
<212> DNA
<213>

Unknown

<220>

<223> Artificiall/Consensus sequence

<400> 11

tacggaaggt ccgggcgtta tccggaatta ttgggtttaa agggagcgca ggcgggagta 60
taagtcagct gttaaatatc agagcccaac tctgttatgcec agttgaaact atatttcttg 120
agtacgcaca gggatggcgg aattcagggt gtagcggtga aatgcttaga tatcctgaag 180
aactccgatc gcgaaggcag ccatccggag cgtaactgac gcectgaggctce gaaggtgcegg 240
gtatcgaaca gg 252
<210> 12

<211> 253

<212> DNA

<213> Unknown

<220>

<223> Artificiall/Consensus sequence

<400> 12

tacggaggat gcgagcgtta tccggattta ttgggtttaa agggtgcgta ggeggcacgce 60
caagtcagcg gtgaaatttc cgggctcaac ccggactgtg ccgttgaaac tggcgagcta 120
gagtgcacaa gaggcaggcg gaatgcgtgg tgtagcggtg aaatgcatag atatcacgca 180
gaaccccgat tgcgaaggca gectgctagg gtgcgacaga cgctgaggca cgaaagcegtg 240
ggtatcgaac agg 253
<210> 13

<211> 253

<212> DNA

<213> Unknown

<220>

<223> Artificiall/Consensus sequence

<400> 13

tacgtaggtg gcaagcgtta tccggattta ctgggtgtaa agggegegta ggcecggggatg 60
caagtcagat gtgaaatcta tgggcttaac ccataaactg catttgaaac tgtatctctt 120
gagtgtcgga gaggtagacg gaattcctag tgtagcggtg aaatgcgtag atattaggag 180
gaacaccagt ggcgaaggcg gtctactgga cgataactga cgctgaggceg cgaaagcegtg 240
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gggagcaaac

<210> 14

<211> 253
<212> DNA
<213>

agg

Unknown

<220>

<223>

<400> 14

tacgtaggtg gcaagcgtta
caagtcagct gtgaaaacta
gagtggagta gaggcaagcg
gaacaccagt ggcgaaggcg
gggagcaaac agg

<210> 15

<211> 252

<212> DNA

<213> Unknown

<220>
<223>
<400> 15
tacggaggat

caagtcagcg

agtgggcgag

aactccgatt

gcgagcgtta

gtaaaatcga

aagtgtgcgg

gcgaaggcag

ggatcaaaca gg
<210> 16
<211> 253
<212> DNA
<213> Unknown

<220>
<223>

<400> 16

tccggaatta

tgggctcaac

gaattccgag

gcttgctggg

tccggattta

ggggctcaac

aatgtgtggt

cacaccggcg

Artificiall/Consensus segquence

ctgggtgtaa

ccataaactg

tgtagcggtg

ctctaactga

Artificiall/Consensus sequence

ttgggtttaa

ccctttaage

gtagcggtga

cccaactgac

Artificiall/Consensus sequence

agggagcgca

cagttgaaac

aaatgcgtag

cgctgaggcet

agggtgcgta

cgttgaaact

aatgcataga

gctgaggcac

ggcgggatag

tgttattectt

atattcggag

cgaaagtgtg

ggcggaagtt

gggtttecttg

tatcacacag

gaaagcgtgg

tacggaaggt ccgggcgtta tccggattta ttgggtttaa agggagcgta ggccggggat

taagtgtgtt gtgaaatgta ggcgcccaac gtctgacttg cagcgcatac tggttccctt

gagtacgcge aacgceccggeg gaattcecgteg tgtageggtg aaatgcttag atatgacgaa

253

60

120

180

240

253

60

120

180

240

252

60

120

180
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gaaccccgat tgcgaaggca gceccggcecggga gcecgcaactga cgcectgaaget cgaaggtgeg

ggtatcgaac

<210> 17

<211> 253
<212> DNA
<213>

agg

Unknown

<220>

<223>

<400> 17

tacgtatgtce gcgagcgtta
caagtcaggg gtgaaaacct
gagtaccgga gaggtggacg
gaatgccgat gatgaagata
gggagcgaac agg

<210> 18

<211> 252

<212> DNA

<213> Unknown

<220>

<223>

<400> 18

tacggaaggt ccaggcgtta
taagtcagtg gtgaaagacg
agtgcagaca gggatgctgg
aactccgatc gcgaaggcag
gtatcaaaca gg

<210> 19

<211> 253

<212> DNA

<213> Unknown

<220>
<223>

<400> 19

tcecggaatta

gcggctcaac

gaactgcacg

gttcactgga

tceggattta

gtggctcaac

aactcgtggt

gtgtccggge

Artificiall/Consensus sequence

ttgggcataa

cgcaggcctg

agtagaggtg

cggtaactga

Artificiall/Consensus sequence

ttgggtttaa

catcgttagce

gtagcggtga

tgcaactgac

Artificiall/Consensus sequence

agggcatcta

cctttgaaac

aaattcgtag

cgctgaagtg

agggagcgta

cattgaaact

aatgcttaga

gctgaggcectce

ggcggecttt

tgataggctg

atatgtgcag

cgaaagcecgg

ggcggattat

ggtagtcttg

tatcacgatg

gaaagtgtgg

tacgtaggtg gcgagcecgtta tccggaatga ttgggegtaa agggtgecgta ggtggcagat

240

253

60

120

180

240

253

60

120

180

240

252

60
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caagtctgga

agaacagaag

aacaccggtg

gggagcaaat

<210> 20

<211> 253

<212> DNA
<213>

gtaaaaggta tgggctcaac ccgtactgge tctggaaact gatcagcectag

aggacggcgg aactccatgt gtagecggtaa aatgegtaga tatatggaag

gcgaaggcgg ccgtctggtce tggattctga cactgaagca cgaaagcgtg

agg

Unknown

<220>

<223>

<400> 20

tacgaagggg gcgagcgttg
taagatagecg gtgaaatccce
gagttatgga gaggatagcg
gaacaccggt ggcgaaggcg
gggatcaaac agg

<210> 21

<211> 253

<212> DNA

<213> Unknown

<220>

<223>

<400> 21

tacgaagggg gcaagcgttg
taagatagtg gtgaaatacc
gagtgacaga gaggatattg
gaacaccagt ggcgaaggcg
gggatcaaac agg

<210> 22

<211> 253

<212> DNA

<213> Unknown

<220>
<223>

ttcggaatta

ggggcttaac

gaatacccag

gctatctggce

ttcggaatta

tgagctcaac

gaatacccag

agtatctggce

Artificiall/Consensus sequence

ctgggcgtaa

ctcggaatag

tgtagaggtg

catatactga

Artificiall/Consensus sequence

ctgggcgtaa

ttaggaattg

tgtagaggtg

tgtcaactga

Artificiall/Consensus sequence

agggtgtgta

ccgttataac

aaattcgtag

cgctgaggca

agggtgtgta

ccattataac

aaattcgtag

cgctgaggca

ggcggttatg

tatgtagcta

atattgggta

cgaaagcatg

ggcggatttg

tatagatctg

atattgggta

cgaaagcatg

120

180

240

253

60

120

180

240

253

60

120

180

240

253
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<400> 22
tacgtaggga

caagttagtt

gagtgttgga

gaacaccggt

gggagcaaac

<210> 23

<211> 253
<212> DNA
<213>

gcaagcgtta

gtgaaatccce

gaggaaagtg

ggcgaaggceg

agg

Unknown

<220>

<223>

<400> 23

tacggaggat gcgagcgtta
taagtcagcg gtgaaatctce
gagtatagat gaagtaggcg
gaactccgat tgcgtaggca
gggatcaaac agg

<210> 24

<211> 253

<212> DNA

<213> Unknown

<220>

<223>

<400> 24

tacgtagggg gcgagcgttg
taagttggat gtgaaatacc
gagtgcagga gaggaaagcg
gaacaccggt ggcgaaggcg
gggagcaaac agg

<210> 25

<211> 253

<212> DNA

<213> Unknown

tcecggattta

tcggcttaac

gaattcctag

actttctgga

tcecggattta

gacgcttaac

gaattcgttg

gcttactaag

tccggaatta

cgggcttaac

gaattcctag

gctttctgga

ttgggtgtaa

tgaggaactg

tgtagcggtyg

caataactga

Artificiall/Consensus sequence

ttgggtttaa

gtcgaaactg

tgtagcggtg

ctataactga

Artificiall/Consensus sequence

ctgggcgtaa

ttgggggcetg

tgtagcggtg

ctgtaactga

agggtgegta

caactaaaac

aaatgcgtag

cgttgaggca

agggtgecgca

ccgttgaaac

acatgcttag

cgctcaagca

agggtgegta

catccaatac

aaatgcgtag

cgctgaggca

gacgggacaa

tattgttctt

atattaggag

cgaaagtgtg

ggcgggaact

tgggtttctt

atataacgag

cgaaagcgtg

ggcggtttgg

tgtcggactt

atattaggag

cgaaagcgtg

60

120

180

240

253

60

120

180

240

60

120

180

240

253

Exhibit 1002

Microbiotica, Limited v. Board of Reagents, The University of Texas System

Page 000311



<220>
<223>

<400> 25
tacggaaggt

taagcgtgtt

gagtacacgc

gaactccgat

ggtatcgaac

<210> 26

<211> 254

<212> DNA
<213>

ccaggcgtta

gtgaaattta

aacgtatgcg

tgcgaaggca

agg

Unknown

<220>

<223>

<400> 26

tacgtagggt gcaagcgttg
cgcgtecgtcet gtgaaattcc
agagtgctgt aggggtaact
ggaacaccga tggcgaaggce
ggggagcgaa cagg

<210> 27

<211> 253

<212> DNA

<213> Unknown

<220>
<223>

<400> 27
tacggagggt

taagtcagag

ggatccggga

gaacatcagt

ggtagcaaac

<210> 28
<211> 253

gcaagcgtta

gtgtaatccc

gaggacagcg

ggcgaaggcg

agg

tccggattta

ggtgctcaac

gaattcatgg

gcatacggga

tccggattta

ggggcttaac

ggaattcctg

aggttactgg

atcggaatta

acggcttaac

gaattccagg

gctgtctgga

Artificiall/Consensus sequence

ttgggtttaa

atttaacttg

tgtagcggtg

gtgtaactga

Artificiall/Consensus sequence

ctgggcgtaa

tcecgggegtyg

gtgtagcggt

gcagttactg

Artificiall/Consensus sequence

ctgggcgtaa

cgtggaactg

tgtaggagtg

ccggtattga

agggagtgta

cagcgcgaac

aaatgcttag

cgcttaagcet

agagctcgta

caggcgatac

gaaatgcgca

acgctgagga

agcgcgcegta

cctttgatac

aaatccgtag

cgctgaggeg

ggcggtttgt

tgtcagactt

atatcatgaa

cgaaggtgcg

ggtggtgtgt

gggcacgact

gatatcagga

gcgaaagcat

ggttgttttg

tgcataactt

atatctggaa

cgaaagcgtg

60

120

180

240

253

60

120

180

240

254

60

120

180
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<212> DNA
<213>

Unknown

<220>

<223>

<400> 28

tacgtagggt gcgagcgtta
taagacagat gtgaaatccc
gagtatgtca gaggggggtg
gaacaccgat ggcgaaggca
gggagcaaac agg

<210> 29

<211> 252

<212> DNA

<213> Unknown

<220>

<223>

<400> 29

tacgtatggg gcgagcgttg
taagtcaggt gtgaaagcgt
agtgaaggag aggaaagtgg
aataccggtg gcgaaggcga
ggagcaaaca gg

<210> 30

<211> 253

<212> DNA

<213> Unknown

<220>
<223>

<400> 30
cacgtaaggg

taagcctggt

gaatcacgga

gaacaccggt

gggagcaaac

gcgagegttg

gtgaaatcta

ggggaaaccg

ggcgaaggcg

agg

atcggaatta

cgggcttaac

gaattccaag

gccccecctggg

tccggaatta

gaggcttaac

aattcctagt

ctttectggac

ttcggaatta

cgagctcaac

gaattccaag

ggtttctgge

Artificiall/Consensus sequence

ctgggcgtaa

ctgggaactg

tgtagcagtg

gcaaaactga

Artificiall/Consensus sequence

ttgggcgtaa

ctcattaagce

gtagcggtga

ttttactgac

Artificiall/Consensus sequence

ttgggcgtaa

tcgtaaactg

tgtaggggtg

cgatgattga

agcgtgegeca

catttgtgac

aaatgcgtag

cgctcatgeca

agggtacgta

acttgaaact

aatgcgtaga

gctcaggtac

agggtatgta

cattgggtac

gaatctgtag

cgctgatata

ggcggttggg

tgtccgactg

atatttggaa

cgaaagcgtg

ggcggttttt

ggaagacttg

tattaggagg

gaaagcgtgg

ggcggttagg

tgcttgactt

atatttggaa

cgaaggtgcg

60

120

180

240

253

60

120

180

240

252

60

120

180

240

253
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<210> 31

<211> 253
<212> DNA
<213>

Unknown

<220>

<223>

<400> 31

tacggaggat ccgagcgtta
taagtcagcg gtgaaagttt
gagtatattt gaggtaggcg
gaactccaat tgcgaaggca
gggatcaaac agg

<210> 32

<211> 252

<212> DNA

<213> Unknown

<220>

<223>

<400> 32

tacgtagggt gcaagcgttg
tgcgtctggt gtgaaagctt
agtgcagtag gggagactgg
aacacctatg gcgaaggcag
ggagcgaaca gg

<210> 33

<211> 253

<212> DNA

<213> Unknown

<220>
<223>

<400> 33
tacatagggg

taagtctgtc

gaatctagga

gaacaccagt

gcaagcgtta

gtgaaagccc

gaggtaagtg

ggcgaaggcg

tccggattta

gtggctcaac

gaatgcgtgg

gcttactaaa

tcecggattta

actgcttaac

aattctcggt

gtctctggge

tcecggaatta

acagcttaac

gaattccatg

gcttactggt

Artificiall/Consensus sequence

ttgggtttaa

cataaaattg

tgtagcggtg

ctataactga

Artificiall/Consensus sequence

ttgggcgtaa

ggtaggttgc

gtaacggtgg

tgttactgac

Artificiall/Consensus sequence

ttgggcgtaa

tgtggagggt

tgtagcggta

ctagaattga

agggtgecgta

ccgttgaaac

aaatgcatag

cactgaagca

agggctcgta

gctggatacg

aatgtgtaga

gctgaggage

agcgtgegta

cgatggaaac

aaatgcttag

cgctgatgeca

ggtggetttt

tggggggett

atatcacgca

cgaaagcgtg

ggcggtttgt

ggcaggcttg

tatcgggaag

gaaagcgtgg

ggcggeccact

tgggaggctt

atatatggag

cgaaagcgtg

60

120

180

240

253

60

120

180

240

252

60

120

180

240

Exhibit 1002

Microbiotica, Limited v. Board of Reagents, The University of Texas System

Page 000314



ggtagcaaac

<210> 34
<211> 253
<212> DNA

agg

<213> Unknown

<220>

<223> Artificiall/Consensus sequence

<400> 34
tacggaggat

taagtcagtt

gagtgcagca

gaactccgat

ggtatcaaac

<210> 35

<211> 253
<212> DNA

ccgagcgtta tccggattta

gtgaaagttt gcggctcaac

gaggtgggtg gaattcgtgg

tgcgaaggca gctcactgga

agg

<213> Unknown

<220>

ttgggtttaa agggagcgta ggcggggtat

cgtaaaattg cagttgatac tggtatcctt

tgtagcggtg aaatgcttag atatcacgaa

gtgtaactga cgctgatgct cgaaagtgtg

<223> Artificiall/Consensus seguence

<400> 35

cacgtaaggt gcgagcgttg ttcggaatta ttgggcgtaa agggcatgca ggcgggtcge

caagcttggt aagaaatacc ggggctcaac tcecggagcecta tattgagaac tggcecgagcecta

gagttgccga

agggtatcecg g

253

60

120

180

240

253

60

120
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DESCRIPTION

METHODS FOR ENHANCING IMMUNE CHECKPOINT BLOCKADE THERAPY
BY MODULATING THE MICROBIOME

[0001] This application claims the benefit of United States Provisional Patent
Applications No. 62/400,372, filed September 27, 2016; No. 62/508,885, filed May 19, 2017;
and No. 62/557,566, filed September 12, 2017, each of which is incorporated herein by

reference in its entirety.
BACKGROUND OF THE INVENTION

1. Field of the Invention
[0002] The present invention relates generally to the fields of microbiology,
immunology, and medicine. More particularly, it concerns the use of the microbiome to

improve the efficacy of immune checkpoint blockade therapy
2. Description of Related Art

[0003] Within the past decade, major advances have been made in the treatment of
melanoma through the use of targeted therapy and immunotherapy. In particular, the use of
immune checkpoint inhibitors has shown tremendous promise, leading to the FDA approval of
several agents blocking immuno-modulatory molecules on the surface of T lymphocytes (e.g.,
anti-CTLA-4 antibody Ipilimumab, and anti-PD-1 antibodies Nivolumab, Pembrolizumab).
Importantly, treatment with immune checkpoint blockade may result in durable long-term
complete responses, though overall response rates are modest (i.e., 15% with CTLA-4

blockade, and 30-40% with PD-1 blockade).

[0004] However, immune checkpoint inhibitors can be associated with substantial
toxicity and only a subset of patients may benefit. Efforts are underway to better understand
variation in responses to immune checkpoint blockade; however, it remains unclear what is
contributing to this enhanced response in these patients, and there is a critical need to identify

actionable strategies to improve responses to therapy in all patients.

[0005] There is an increasing appreciation of the role of the host microbiome in

responses to cancer therapy, and studies suggest that bacteria present in the tumor and the gut

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000316



10

15

20

25

30

WO 2018/064165 PCT/US2017/053717

may impact therapeutic responses. There is also a growing appreciation of the role of the
gastrointestinal microbiome in shaping immune responses in health and disease. However,
there is a significant translational knowledge gap, and there is an unmet need for therapeutic
strategies to enhance responses to immune checkpoint blockade in melanoma, and other

cancers.

SUMMARY OF THE INVENTION

[0006] In one embodiment, the present disclosure provides a composition comprising
at least one isolated or purified population of bacteria belonging to of one or more of the
families Ruminococcaceae, Clostridiaceae, Lachnospiraceae, Micrococcaceae, and/or
Veilonellaceae. In other embodiments, the composition comprises at least two isolated or
purified populations of bacteria belonging to one or more of the families Ruminococcaceae,
Clostridiaceae, Lachnospiraceae, Micrococcaceae, and/or Veilonellaceae. In certain
embodiments, the composition is a live bacterial product, live biotherapeutic product or a
probiotic composition. In still other embodiments, the at least one isolated or purified
population of bacteria or the at least two isolated or purified populations of bacteria are
provided as bacterial spores. In another embodiment, the at least one population of bacteria
belongs to Clostridiales Family XII and/or Clostridiales Family XIII. In some aspects, the
composition comprises at least two isolated or purified populations of bacteria belonging to the
family Ruminococcaceae and/or of the family Clostridiaceae. In other embodiments, the
composition comprises at least one population belonging to the family Ruminococcaceae and
at least one population belonging to the family Clostridiaceae. In some aspects, the two
populations of bacteria belonging to the family Ruminococcaceae are further defined as
populations of bacteria belonging to the genus Ruminococcus. In certain aspects, the at least
two isolated or purified populations of bacteria belonging to the family Ruminococcaceae are
further defined as populations of bacteria belonging to the genus Faecalibacterium. In certain
aspects, the population of bacteria belonging to the genus Faecalibacterium are further defined
as a population of bacteria belonging to the species Faecalibacterium prausnitzii. In certain
aspects, the population of bacteria belonging to the genus Ruminococcus are further defined as
a population of bacteria belonging to the species Ruminococcus bromii. In some aspects, the at
least two isolated or purified populations of bacteria belonging to the family Micrococcaceae
are further defined as a population of bacteria belonging to the genus Rothia. In additional

aspects, the composition further comprises a population of bacteria belonging to the species
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Porphyromonas pasteri, the species Clostridium hungatei, the species Phascolarctobacterium
faecium, the genus Peptoniphilus, and/or the class Mollicutes. In certain aspects, the

composition does not comprise populations of bacteria belonging to the order Bacteroidales.

[0007] Particular embodiments of the present disclosure provide a method of
preventing cancer in a subject comprising administering a composition of the embodiments to
the subject. For example, in some aspects, a method is provided for preventing cancer in a
subject at risk for developing cancer (e.g., a melanoma) or treating cancer in a subject having
a tumor comprising administering to the subject a composition comprising at least one isolated
or purified population of bacteria belonging to one or more of the class Clostridia, class
Mollicutes, order Clostridiales, family Ruminococcaceae and/or genus Faecalibacterium,
wherein administration of the composition results in an increase of CD8* T lymphocytes in the
tumor. In particular embodiments, the T lymphocytes are cytotoxic T lymphocytes. In still
other embodiments, the method is a method of treating cancer in a subject comprising
administerting a composition comprising at least one isolated or purified population of bacteria
belonging to one or more of the class Clostridia, class Mollicutes, order Clostridiales, family
Ruminococcaceae and/or genus Faecalibacterium, wherein administration of the composition
results in an increase of effector CD4*, CD8* T lymphocytes, monocytes and/or myeloid
dendritic cell in the systemic circulation or the peripheral blood of the subject. In some
embodiments, the method is a method of treating cancer in a subject comprising administerting
a composition comprising at least one isolated or purified population of bacteria belonging one
or more of the class Clostridia, class Mollicutes, order Clostridiales, family Ruminococcaceae
and/or genus Fuaecalibacterium and/or Ruminococcus, wherein administration of the
composition results in a decrease of B cells, regulatory T cells and/or myeloid derived
suppressor cells in the systemic circulation or the peripheral blood of the subject. In other
aspects, the method is a method of treating cancer in a subject having a tumor comprising
administering a composition comprising at least one isolated or purified population of bacteria
belonging to one or more of the class Clostridia, class Mollicutes, order Clostridiales, family
Ruminococcaceae and/or genus Faecalibacterium, wherein administration of the composition
to the subject results in an increase in CD3, CDS8, PD1, FoxP3, Granzyme B and/or PD-L1
expression in a tumor immune infiltrate. In still other aspects, the method is a method of treating
cancer in a subject having a tumor comprising administering a composition comprising at least
one isolated or purified population of bacteria belonging to one or more of the class Clostridia,

class Mollicutes, order Clostridiales, family Ruminococcaceae and/or genus
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Faecalibacterium, wherein administration of the composition to the subject results in an
decrease in RORYT expression in a tumor immune infiltrate. Also described are methods of
treating a tumor in a subject diagnosed with or suspected of having cancer comprising
administering a composition comprising at least one isolated or purified population of bacteria
belonging to one or more of the class Clostridia, class Mollicutes, order Clostridiales, family
Ruminococcaceae and/or genus Faecalibacterium, wherein administration of the composition
to the subject results in an increase in CD45*, CD3*/CD20*/CD56*, CD68* and/or HLA-DR*
cells in the tumor. In some aspects, a composition of the embodiments is administered in a
sufficient amount to increase the level of innate effector cells in the subject. In other aspects,
administration of the composition to the subject results in an increase in the level of innate
effector cells in the subject. For example, administration of the composition can increase innate
effector cells such as CD45*CD11b*Ly6G+ cells. In some aspects, a composition of the
embodiments is administered in a sufficient amount to decrease the level of suppressive
myeloid cells in the subject. In additional aspects, administration of the composition to the
subject results in a decrease of the level of suppressive myeloid cells in the subject. For
example, administration of the composition can decrease the level of suppressive myeloid cells
such as CD45*CD11b*CD11c* cells. In particular embodiments, the composition comprises

the bacteria Faecalibacterium prausnitzii.

[0008] Another embodiment provides a method of treating cancer in a subject
comprising administering a therapeutically effective amount of an immune checkpoint
inhibitor to said subject, wherein the subject has been determined to have a favorable microbial
profile in the gut microbiome. In some aspects, a favorable microbial profile is further defined
as having one or more of the bacterial populations of the probiotic or live bacterial product
compositions of the embodiments. In a further embodiment, there is provided a method of
predicting a response (e.g., predicting survival) to an immune checkpoint inhibitor in a patient
having a cancer comprising detecting a microbial profile in a sample obtained from said patient,
wherein if the microbial profile comprises one or more of the bacterial populations of the
probiotic or live bacterial product compositions of the embodiments, the response is favorable.
In particular embodiments, a patient is administered an immune checkpoint inhibitor if the
patient is predicted to have a favorable response to the immune checkpoint inhibitor. In certain

embodiments, the favorable microbial profile is a favorable gut microbial profile.
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[0009] In some embodiments, the at least one isolated or purified population bacteria
or the at least two isolated or purified populations of bacteria belong to one or more of the
species, subspecies or bacterial strains selected from the group consisting of the species in
Table 1 with an enrichment index (ei) greater than 0.5, 0.6, 0.7, 0.8 or 0.9. In particular
embodiments, the at least one isolated or purified population bacteria or the at least two isolated
or purified populations of bacteria are selected from the group consisting of the species in Table

1 with an *“ei” equal to 1.

[0010] In certain aspects, the at least one isolated or purified population bacteria or the
at least two isolated or purified populations of bacteria belong to the species, subspecies or
bacterial strains identified by NCBI Taxonomy IDs selected from the group consisting of NCBI
Taxonomy ID: 717959, 587, 758823, 649756, 44749, 671218, 1264, 1122135, 853, 484018,
46503, 54565, 290052, 216931, 575978, 433321, 1796646, 213810, 228924, 290054, 1509,
1462919, 29375, 337097, 1298596, 487174, 642492, 1735, 1297424, 742766, 46680, 132925,
411467, 1318465, 1852367, 1841857, 169679, 1175296, 259063, 172901, 39488, 57172,
28118, 166486, 28133, 1529, 694434, 1007096, 84030, 56774, 102148, 626947, 216933,
1348613, 1472417, 100176, 824, 1471761, 1297617, 288966, 1317125, 28197, 358743,
264639, 1265, 1335, 66219, 69473, 115117, 341220, 1732, 873513, 396504, 1796619, 45851,
2741, 105841, 86332, 1349822, 84037, 180311, 54291, 1217282, 762984, 1185412, 154046,
663278, 1543, 398512, 69825, 1841867, 1535, 1510, 84026, 1502, 1619234, 39497, 1544,
29343, 649762, 332095, 536633, 1033731, 574930, 742818, 177412, 1121308, 419208,
1673717, 55779, 28117, 626937, 180332, 1776382, 40519, 34062, 40518, 74426, 1216062,
293826, 850, 645466, 474960, 36835, 115544, 1515, 88431, 216932, 1417852, 39492, 1583,
420247, 118967, 169435, 37658, 138595, 31971, 100886, 1197717, 234908, 537007, 319644,
168384, 915173, 95159, 1816678, 626940, 501571, 1796620, 888727, 1147123, 376806,
1274356, 1267, 39495, 404403, 1348, 253314, 258515, 33033, 1118061, 357276, 214851,
320502, 217731, 246787,29371, 649764, 901, 29374, 33043, 39778, 682400, 871665, 160404,
745368, 408, 1584, 333367, 47246, 1096246, 53342, 438033, 351091, 1796622, 1776384, 817,
48256, 720554, 500632, 36849, 301302, 879970, 655811, 264463, 1532, 285, 995, 242750,
29539, 1432052, 622312, 1796636, 1337051, 328814, 28446, 1492, 820, 39496, 52786, 1549,
1796618, 582, 46507, 109327, 1531, 1382, 33039, 311460, 230143, 216935, 539, 35519, 1681,
328813, 214853, 89014, 1121115, 1585974, 29466, 1363, 292800, 270498, 214856, 142877,
133926, 209880, 179628, 1121102, 105612, 1796615, 39777, 29353, 1579, 163665, 53443,
261299, 1302, 1150298, 938289, 358742, 471875, 938278, 1796613, 1118057, 1077144,

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000320



10

15

20

25

30

WO 2018/064165 PCT/US2017/053717

1737, 218205, 1121298, 684066, 433659, 52699, 204516, 706562, 253257, 328812, 1280,
147802, 58134, 1335613, 891, 585394, 1582, 235931, 308994, 1589, 1682, 1736, 28129,
178001, 551788, 2051, 856, 118562, 101070, 515619, 40215, 187979, 82979, 29363, 1776391,
1285191, 84112, 157688, 38304, 36850, 341694, 287, 75612, 818, 371674, 338188, 88164,
588581, 676965, 546271, 1236512, 178338, 862517, 157687, 158, 51048, 1583331, 529,
888745, 394340, 40545, 855, 553973, 938293, 93063, 708634, 179995, 1351, 476652,
1464038, 555088, 237576, 879566, 1852371, 742727, 1377, 35830, 997353, 218538, 83771,
1605, 28111, 131109, 46609, 690567, 46206, 155615, 51616, 40542, 203, 294, 1034346,
156456, 80866, 554406, 796942, 1002367, 29347, 796944, 61592, 487175, 1050201, 762948,
137732, 1211819, 1019, 272548, 1717, 384636, 216940, 2087, 45634, 466107, 1689, 47678,
575, 979627, 840, 1660, 1236517, 617123, 546, 28135, 82171, 483, 501496, 99656, 1379,
84032, 39483, 1107316, 584, 28124, 1033744, 657309, 536441, 76123, 1118060, 89152,
76122, 303, 1541, 507751, 515620, 38302, 53419, 726, 40324, 1796610, 988946, 1852370,
1017, 1168289, 76936, 94869, 1161098, 215580, 1125779, 327575, 549, 1450648 and 478. In
specific aspects, the at least one isolated or purified population bacteria or the at least two
isolated or purified populations of bacteria are closely related to the species, subspecies or
bacterial strains identified by NCBI Taxonomy IDs listed above. For example, in some aspects,
the at least one isolated or purified population of bacteria or the at least two isolated or purified
populations of bacteria belong to species, subspecies or strains comprises a 16S ribosomal
RNA (rRNA) nucleotide sequence that is at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%., 95%., 96%, 97%, 98%, 99% or 100% identical to the 16S rRNA nucleotide
sequence of one of the bacteria listed above (i.e., the Set 1 bacteria from Table 1) or bacteria

listed in Table 1 and having an ei greater that 0.5 or equal to 1.

[0011] In still other aspects, the at least one isolated or purified population bacteria or
the at least two isolated or purified populations of bacteria belong to the species, subspecies or
bacterial strains selected from the group consisting of Bacteroides coagulans, Clostridium
aldenense, Clostridium aldrichii, Clostridium alkalicellulosi, Clostridium amygdalinum,
Clostridium asparagiforme, Clostridium cellulosi, Clostridium citroniae, Clostridium
clariflavum DSM 19732, Clostridium clostridioforme, Clostridium colinum, Clostridium
fimetarium, Clostridium hiranonis, Clostridium hungatei, Clostridium hylemonae DSM 15053,
Clostridium indolis, Clostridium lactatifermentans, Clostridium leptum, Clostridium
methylpentosum, Clostridium oroticum, Clostridium papyrosolvens DSM 2782, Clostridium

populeti, Clostridium propionicum, Clostridium saccharolyticum, Clostridium scindens,
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Clostridium sporosphaeroides, Clostridium stercorarium, Clostridium straminisolvens,
Clostridium sufflavum, Clostridium termitidis, Clostridium thermosuccinogenes, Clostridium
viride, Clostridium xylanolyticum, Desulfotomaculum guttoideum, Eubacterium rectale ATCC
33656, Eubacterium dolichum, Eubacterium eligens ATCC 27750, Eubacterium hallii,
Eubacterium infirmum, Eubacterium siraeum, Eubacterium tenue, Ruminococcus torques,
Acetanaerobacterium elongatum, Acetatifactor muris, Acetivibrio cellulolyticus, Acetivibrio
ethanolgignens, Acholeplasma brassicae 0502, Acholeplasma parvum, Acholeplasma vituli,
Acinetobacter junii, Actinobacillus porcinus, Actinomyces bowdenii, Actinomyces dentalis,
Actinomyces odontolyticus, Acutalibacter muris, Aerococcus viridans, Aeromicrobium
fastidiosum, Alistipes finegoldii, Alistipes obesi, Alistipes onderdonkii, Alistipes putredinis,
Alistipes shahii, Alistipes shahii WAL 8301, Alistipes timonensis JCI136, Alkalibacter
saccharofermentans, Alkaliphilus metalliredigens QYMF, Allisonella histaminiformans,
Allobaculum stercoricanis DSM 13633, Alloprevotella rava, Alloprevotella tannerae,
Anaerobacterium chartisolvens, Anaerobiospirillum thomasii, Anaerobium acetethylicum,
Anaerococcus octavius NCTC 9810, Anaerococcus provenciensis, Anaerococcus vaginalis
ATCC 51170, Anaerocolumna jejuensis, Anaerofilum agile, Anaerofustis stercorihominis,
Anaeroglobus geminatus, Anaeromassilibacillus senegalensis, Anaeroplasma
abactoclasticum, Anaerorhabdus furcosa, Anaerosporobacter mobilis, Anaerostipes
butyraticus, Anaerostipes caccae, Anaerostipes hadrus, Anaerotruncus colihominis,
Anaerovorax odorimutans, Anoxybacillus rupiensis, Aquabacterium limnoticum, Arcobacter
butzleri, Arthrospira platensis, Asaccharobacter celatus, Atopobium parvulum, Bacteroides
caccae, Bacteroides caecimuris, Bacteroides cellulosilyticus, Bacteroides clarus YIT 12056,
Bacteroides dorei, Bacteroides eggerthii, Bacteroides finegoldii, Bacteroides fragilis,
Bacteroides gallinarum, Bacteroides massiliensis, Bacteroides oleiciplenus YIT 12058,
Bacteroides plebeius DSM 17135, Bacteroides rodentium JCM 16496, Bacteroides
thetaiotaomicron, Bacteroides uniformis, Bacteroides xylanisolvens XBIA, Bacteroides
xylanolyticus, Barnesiella intestinihominis, Beduini massiliensis, Bifidobacterium bifidum,
Bifidobacterium dentium, Bifidobacterium longum subsp. infantis, Blautia caecimuris, Blautia
coccoides, Blautia faecis, Blautia glucerasea, Blautia hansenii DSM 20583, Blautia
hydrogenotrophica, Blautia luti, Blautia luti DSM 14534, Blautia wexlerae DSM 19850,
Budvicia aquatica, Butyricicoccus pullicaecorum, Butyricimonas paravirosa, Butyrivibrio
crossotus, Caldicoprobacter oshimai, Caloramator coolhaasii, Caloramator proteoclasticus,
Caloramator quimbayensis, Campylobacter gracilis, Campylobacter rectus, Campylobacter

ureolyticus DSM 20703, Capnocytophaga gingivalis, Capnocytophaga leadbetteri,
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Capnocytophaga  sputigena, Casaltella  massiliensis, Catabacter  hongkongensis,
Catenibacterium  mitsuokai, Christensenella  minuta, Christensenella  timonensis,
Chryseobacterium  taklimakanense, Citrobacter freundii, Cloacibacillus porcorum,
Clostridioides difficile ATCC 9689 = DSM 1296, Clostridium amylolyticum, Clostridium
bowmanii, Clostridium butyricum, Clostridium cadaveris, Clostridium colicanis, Clostridium
gasigenes, Clostridium lentocellum DSM 5427, Clostridium oceanicum, Clostridium oryzae,
Clostridium paraputrificum, Clostridium pascui, Clostridium perfringens, Clostridium quinii,
Clostridium saccharobutylicum, Clostridium sporogenes, Clostridium ventriculi, Collinsella
aerofaciens, Comamonas testosteroni, Coprobacter fastidiosus NSB1, Coprococcus eutactus,
Corynebacterium diphtheriae, Corynebacterium durum, Corynebacterium mycetoides,
Corynebacterium pyruviciproducens ATCC BAA-1742, Corynebacterium tuberculostearicum,
Culturomica massiliensis, Cuneatibacter caecimuris, Defluviitalea saccharophila, Delftia
acidovorans, Desulfitobacterium chlororespirans, Desulfitobacterium metallireducens,
Desulfosporosinus  acididurans,  Desulfotomaculum  halophilum, Desulfotomaculum
intricatum, Desulfotomaculum tongense, Desulfovibrio desulfuricans subsp. desulfuricans,
Desulfovibrio idahonensis, Desulfovibrio litoralis, Desulfovibrio piger, Desulfovibrio simplex,
Desulfovibrio zosterae, Desulfuromonas acetoxidans, Dethiobacter alkaliphilus AHT 1,
Dethiosulfatibacter aminovorans, Dialister invisus, Dialister propionicifaciens, Dielma
fastidiosa, Dietzia alimentaria 72, Dorea longicatena, Dysgonomonas gadei ATCC BAA-286,
Dysgonomonas mossii, Eggerthella lenta, FEikenella corrodens, FEisenbergiella tayi,
Emergencia timonensis, Enorma massiliensis phl, Enterococcus faecalis, Enterorhabdus
muris, Ethanoligenens harbinense YUAN-3, Eubacterium coprostanoligenes, Eubacterium
limosum, Eubacterium oxidoreducens, Eubacterium sulci ATCC 35585, Eubacterium
uniforme, Eubacterium ventriosum, Eubacterium xylanophilum, Extibacter muris, Ezakiella
peruensis, Faecalibacterium prausnitzii, Faecalicoccus acidiformans, Faecalitalea
cylindroides, Filifactor villosus, Flavonifractor plautii, Flintibacter butyricus, Frisingicoccus
caecimuris, Fucophilus fucoidanolyticus, Fusicatenibacter saccharivorans, Fusobacterium
mortiferum, Fusobacterium nucleatum subsp. vincentii, Fusobacterium simiae, Fusobacterium
varium, Garciella nitratireducens, Gemella haemolysans, Gemmiger formicilis,
Gordonibacter urolithinfaciens, Gracilibacter thermotolerans JW/YJL-S1, Granulicatella
elegans, Guggenheimella bovis, Haemophilus haemolyticus, Helicobacter typhlonius,
Hespellia stercorisuis, Holdemanella biformis, Holdemania massiliensis AP2, Howardella
ureilytica, Hungatella effluvii, Hungatella hathewayi, Hydrogenoanaerobacterium

saccharovorans, Thubacter massiliensis, Intestinibacter  bartlettii, Intestinimonas
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butyriciproducens, Irregularibacter muris, Kiloniella laminariae DSM 19542, Kroppenstedtia
guangzhouensis, Lachnoanaerobaculum  orale, Lachnoanaerobaculum umeaense,
Lachnoclostridium phytofermentans, Lactobacillus acidophilus, Lactobacillus algidus,
Lactobacillus animalis, Lactobacillus casei, Lactobacillus delbrueckii, Lactobacillus
fornicalis, Lactobacillus iners, Lactobacillus pentosus, Lactobacillus rogosae, Lactococcus
garvieae, Lactonifactor longoviformis, Leptotrichia buccalis, Leptotrichia hofstadii,
Leptotrichia hongkongensis, Leptotrichia wadei, Leuconostoc inhae, Levyella massiliensis,
Loriellopsis cavernicola, Lutispora thermophila, Marinilabilia salmonicolor JCM 21150,
Marvinbryantia formatexigens, Mesoplasma photuris, Methanobrevibacter smithii ATCC
35061, Methanomassiliicoccus luminyensis B10, Methylobacterium extorquens, Mitsuokella
Jjalaludinii, Mobilitalea sibirica, Mobiluncus curtisii, Mogibacterium pumilum, Mogibacterium
timidum, Moorella glycerini, Moorella humiferrea, Moraxella nonliquefaciens, Moraxella
osloensis, Morganella morganii, Moryella indoligenes, Muribaculum intestinale, Murimonas
intestini, Natranaerovirga pectinivora, Neglecta timonensis, Neisseria cinerea, Neisseria
oralis, Nocardioides mesophilus, Novibacillus thermophilus, Ochrobactrum anthropi,
Odoribacter splanchnicus, Olsenella profusa, Olsenella uli, Oribacterium asaccharolyticum
ACB7, Oribacterium sinus, Oscillibacter ruminantium GHI, Oscillibacter valericigenes,
Oxobacter pfennigii, Pantoea agglomerans, Papillibacter cinnamivorans, Parabacteroides
faecis, Parabacteroides goldsteinii, Parabacteroides gordonii, Parabacteroides merdae,
Parasporobacterium paucivorans, Parasutterella excrementihominis, Parasutterella secunda,
Parvimonas micra, Peptococcus niger, Peptoniphilus duerdenii ATCC BAA-1640,
Peptoniphilus grossensis ph5, Peptoniphilus koenoeneniae, Peptoniphilus senegalensis JC140,
Peptostreptococcus stomatis, Phascolarctobacterium succinatutens, Phocea massiliensis,
Pontibacter indicus, Porphyromonas bennonis, Porphyromonas endodontalis, Porphyromonas
pasteri, Prevotella bergensis, Prevotella buccae ATCC 33574, Prevotella denticola, Prevotella
enoeca, Prevotella fusca JCM 17724, Prevotella loescheii, Prevotella nigrescens, Prevotella
oris, Prevotella pallens ATCC 700821, Prevotella stercorea DSM 18206, Prevotellamassilia
timonensis, Propionispira arcuata, Proteus mirabilis, Providencia rettgeri, Pseudobacteroides
cellulosolvens ATCC 35603 = DSM 2933, Pseudobutyrivibrio ruminis, Pseudoflavonifractor
capillosus ATCC 29799, Pseudomonas aeruginosa, Pseudomonas fluorescens, Pseudomonas
mandelii, Pseudomonas nitroreducens, Pseudomonas putida, Raoultella ornithinolytica,
Raoultella planticola, Raoultibacter massiliensis, Robinsoniella peoriensis, Romboutsia
timonensis, Roseburia faecis, Roseburia hominis A2-183, Roseburia intestinalis, Roseburia

inulinivorans DSM 16841, Rothia dentocariosa ATCC 17931, Ruminiclostridium
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thermocellum, Ruminococcus albus, Ruminococcus bromii, Ruminococcus callidus,
Ruminococcus champanellensis 18P13 = JCM 17042, Ruminococcus faecis JCM 15917,
Ruminococcus flavefaciens, Ruminococcus gauvreauii, Ruminococcus lactaris ATCC 29176,
Rummeliibacillus pycnus, Saccharofermentans acetigenes, Scardovia wiggsiae, Schlegelella
thermodepolymerans, Sedimentibacter hongkongensis, Selenomonas sputigena ATCC 35185,
Slackia exigua ATCC 700122, Slackia piriformis YIT 12062, Solitalea canadensis,
Solobacterium moorei, Sphingomonas aquatilis, Spiroplasma alleghenense, Spiroplasma
chinense, Spiroplasma chrysopicola, Spiroplasma culicicola, Spiroplasma lampyridicola,
Sporobacter  termitidis,  Staphylococcus  aureus,  Stenotrophomonas  maltophilia,
Stomatobaculum longum, Streptococcus agalactiae ATCC 13813, Streptococcus cristatus,
Streptococcus equinus, Streptococcus gordonii, Streptococcus lactarius, Streptococcus
parauberis,  Subdoligranulum  variabile, Succinivibrio  dextrinosolvens, Sutterella
stercoricanis, Sutterella wadsworthensis, Syntrophococcus sucromutans, Syntrophomonas
zehnderi OL-4, Terrisporobacter mayombei, Thermoleophilum album, Treponema denticola,
Treponema socranskii, Tyzzerella nexilis DSM 1787, Vallitalea guaymasensis, Vallitalea
pronyensis, Vampirovibrio chlorellavorus, Veillonella atypica, Veillonella denticariosi,
Veillonella dispar, Veillonella parvula, Victivallis vadensis, Vulcanibacillus modesticaldus

and Weissella confusa.

[0012] In certain aspects, the at least one isolated or purified population of bacteria or
the at least two isolated or purified populations belong to species of bacteria selected from the
species in Table 2 designated with a response status of responder (R). In still further aspects,
the at least one isolated or purified population of bacteria or the at least two isolated or purified
populations of bacteria belong to species, subspecies or strains comprising a 16S ribosomal
RNA (rRNA) nucleotide sequence that is at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100% identical to the 16S rRNA nucleotide
sequence of bacteria selected from the species in Table 2 designated with a response status of
responder (R). In particular aspects, the at least one isolated or purified population of bacteria
or the at least two isolated or purified populations of bacteria comprises a 16S ribosomal RNA
(rRNA) nucleotide sequence that is at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%,94%,95%, 96%, 97%, 98%, 99% or 100% identical to the 16S rRNA nucleotide sequence
of bacteria selected from the group consisting of the species in Table 2 designated with a
response status of responder (R) and having an unadjusted p-value less than 0.1, 0.09, 0.08,

0.07, 0.06, 0.05, 0.04, 0.03, 0.02, or 0.01.
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[0013] In certain aspects, the at least one isolated or purified population of bacteria or
the at least two isolated or purified populations of bacteria comprises a 16S ribosomal RNA
(rRNA) nucleotide sequence that is at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%,94%,95%, 96%, 97%, 98%, 99% or 100% identical to the 16S rRNA nucleotide sequence
of bacteria selected from the group consisting of the species in Table 1 designated with a
response status of responder (R) and having an unadjusted p-value less than 0.1, 0.09, 0.08,
0.07, 0.06, 0.05, 0.04, 0.03, 0.02, or 0.01. In particular embodiments, the at least one isolated
or purified population of bacteria or the at least two isolated or purified populations of bacteria
are a species, subspecies or bacterial strains comprising a 16S rRNA gene sequence at least
60%, 65%, 710%, 75%, 80%, 85%, 90%. 91%, 92%, 93%, 94%., 95%, 96%, 91%, 98%, 99% or
100% identical to the sequence of SEQ ID NO: 1-876.

[0014] In some aspects, the at least one isolated or purified population of bacteria or
the at least two isolated or purified populations belong to species of bacteria selected from the
species in Table 2 designated with a response status of responder (R). In particular aspects, the
at least one isolated or purified population bacteria or the at least two isolated or purified
populations of bacteria belong to species of bacteria selected from the group consisting of the
species in Table 2 designated with a response status of responder (R) and having an unadjusted
p-value less than 0.1, 0.09, 0.08, 0.07, 0.06, 0.05, 0.04, 0.03, 0.02, or 0.01. In still other aspects,
the at least one isolated or purified population of bacteria or the at least two isolated or purified
populations of bacteria belong to species, subspecies or strains comprising nucleotide
sequences with at least 60%, 65%, 70%, 75%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or 100%
percent identity to the co-abundance gene group (CAG) sequences (see, Table 2A) selected
from the group consisting of SEQ ID NO: 877-926, SEQ ID NO: 927-976, SEQ ID NO: 977-
1026, SEQ ID NO: 1027-1076, SEQ ID NO: 1077-1126, SEQ ID NO: 1127-1176, SEQ ID
NO: 1177-1226, SEQ ID NO: 1227-1276, SEQ ID NO: 1277-1326, SEQ ID NO: 1327-1376,
SEQID NO: 1377-1426, SEQ ID NO: 1427-1476, SEQ ID NO: 1477-1526, SEQ ID NO: 1527-
1576, SEQ ID NO: 1577-1626, SEQ ID NO: 1627-1676, SEQ ID NO: 1677-1726, SEQ ID
NO: 1727-1776, SEQ ID NO: 1777-1826, SEQ ID NO: 1827-1876, SEQ ID NO: 1877-1926,
SEQID NO: 1927-1976, SEQ ID NO: 1977-2026, SEQ ID NO: 2027-2076, SEQ ID NO: 2077-
2126, SEQ ID NO: 2127-2176, SEQ ID NO: 2177-2226, SEQ ID NO: 2227-2276, SEQ ID
NO: 2277-2326, SEQ ID NO: 2327-2376, SEQ ID NO: 2377-2426, SEQ ID NO: 2427-2476,
SEQ ID NO: 2477-2526, SEQ ID NO: 2527-2576, SEQ ID NO: 2577-2626 and SEQ ID NO:
2627-2676.
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CAGID Sequence Identifiers
CAGO00327 SEQ ID NO: 877-926
CAG00659 SEQ ID NO:927-976
CAG00492 SEQ ID NO: 977-1026
CAG00518 SEQ ID NO: 1027-1076
CAGO01146 SEQ ID NO: 1077-1126
CAGO00079 SEQID NO: 1127-1176
CAG00393 SEQID NO: 1177-1226
CAG00766 SEQID NO: 1227-1276
CAGO00095 SEQID NO: 1277-1326
CAG00010_1 | SEQID NO:1327-1376
CAG00342 SEQ ID NO: 1377-1426
CAG00303 SEQ ID NO: 1427-1476
CAG00337 SEQ ID NO: 1477-1526
CAG00381 SEQ ID NO: 1527-1576
CAGO00559 SEQ ID NO: 1577-1626
CAGO00570 SEQ ID NO: 1627-1676
CAG00635 SEQ ID NO: 1677-1726
CAGO00636 SEQID NO:1727-1776
CAG00660 SEQ ID NO: 1777-1826
CAG00669 SEQ ID NO: 1827-1876
CAG00708 SEQ ID NO: 1877-1926
CAGO00773 SEQ ID NO: 1927-1976
CAG00807 SEQ ID NO: 1977-2026
CAG00880 SEQ ID NO: 2027-2076
CAG00907 SEQ ID NO: 2077-2126
CAG01086 SEQID NO: 2127-2176
CAG01215 SEQ ID NO: 2177-2226
CAG01277 SEQ ID NO: 2227-2276
CAG01308 SEQ ID NO: 2277-2326
CAGO00577 SEQ ID NO: 2327-2376
CAGO00506 SEQ ID NO: 2377-2426
CAG00852 SEQ ID NO: 2427-2476
CAG01046 SEQ ID NO: 2477-2526
CAG00320 SEQ ID NO: 2527-2576
CAGO00619 SEQ ID NO: 2577-2626
CAG01366 SEQ ID NO: 2627-2676

[0015] In certain aspects, the at least one isolated or purified population of bacteria or
the two populations of bacteria are selected from the group consisting of species, subspecies or
strains comprising nucleotide sequences with at least 29% identity to SEQ ID NO: 877-926, at
least 16.5% identity to SEQ ID NO: 927-976, at least 48.5% identity to SEQ ID NO: 977-1026,
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at least 28% identity to SEQ ID NO: 1027-1076, at least 93.5% identity to SEQ ID NO: 1077-
1126, at least 99.5% identity to SEQ ID NO: 1127-1176, at least 99.5% identity to SEQ ID
NO: 1177-1226, at least 99% identity to SEQ ID NO: 1227-1276, 100% identity to SEQ ID
NO: 1277-1326, at least 21.5% identity to SEQ ID NO: 1327-1376, 100% identity to SEQ ID
NO: 1377-1426, at least 97% identity to SEQ ID NO: 1427-1476, at least 55.5% identity to
SEQ ID NO: 1477-1526, 100% identity to SEQ ID NO: 1527-1576, at least 34% identity to
SEQ ID NO: 1577-1626, at least 14% identity to SEQ ID NO: 1627-1676, 100% identity to
SEQ ID NO: 1677-1726, at least 93% identity to SEQ ID NO: 1727-1776, 100% identity to
SEQ ID NO: 1777-1826, at least 45% identity to SEQ ID NO: 1827-1876, at least 99% identity
to SEQ ID NO: 1877-1926, at least 74% identity to SEQ ID NO: 1927-1976, 100% identity to
SEQ ID NO: 1977-2026, 100% identity to SEQ ID NO: 2027-2076, at least 20% identity to
SEQ ID NO: 2077-2126, at least 84% identity to SEQ ID NO: 2127-2176, at least 35.5%
identity to SEQ ID NO: 2177-2226, at least 32.5% identity to SEQ ID NO: 2227-2276, at least
70% identity to SEQ ID NO: 2277-2326, 100% identity to SEQ ID NO: 2327-2376, at least
70.5% identity to SEQ ID NO: 2377-2426, at least 99.5% identity to SEQ ID NO: 2427-2476,
at least 68.5% identity to SEQ ID NO: 2477-2526, 100% identity to SEQ ID NO: 2527-2576,
at least 97.5% identity to SEQ ID NO: 2577-2626 or 100% identity to SEQ ID NO: 2627-2676.

[0016] In certain aspects, the at least one isolated or purified population of bacteria or
the two populations of bacteria are selected from the group consisting of species, subspecies or
strains comprising nucleotide sequences with at least 29% identity to genes of
Faecalibacterium sp. CAG:74 corresponding to SEQ ID NO: 877-926, at least 16.5% identity
to genes of Clostridiales bacterium NK3B98 corresponding to SEQ ID NO: 927-976, at least
48.5% identity to genes of Subdoligranulum sp. 4_3_54A2FAA corresponding to SEQ ID NO:
977-1026, at least 28% identity to genes of Faecalibacterium sp. CAG:74 corresponding to
genes of corresponding to SEQ ID NO: 1027-1076, at least 93.5% identity to genes of
Oscillibacter sp. CAG:155 corresponding to SEQ ID NO: 1077-1126, at least 99.5% identity
to genes of Clostridium sp. CAG:7 corresponding to SEQ ID NO: 1127-1176, at least 99.5%
identity to genes of Eubacterium sp. CAG:86 corresponding to SEQ ID NO: 1177-1226, at
least 99% identity to genes of Firmicutes bacterium CAG:176 corresponding to SEQ ID NO:
1227-1276, 100% identity to genes of Akkermansia sp. CAG:344 corresponding to SEQ ID
NO: 1277-1326, at least 21.5% identity to genes of Faecalibacterium sp. CAG:74
corresponding to SEQ ID NO: 1327-1376, 100% identity to genes of Bifidobacterium
pseudocatenulatum DSM 20438 = JCM 1200 = LMG 10505 corresponding to SEQ ID NO:
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1377-1426, at least 97% identity to genes of Clostridium sp. JCC corresponding to SEQ ID
NO: 1427-1476, at least 55.5% identity to genes of Faecalibacterium prausnitzii SL3/3
corresponding to SEQ ID NO: 1477-1526, 100% identity to genes of Clostridium sp. CAG:242
corresponding to SEQ ID NO: 1527-1576, at least 34% identity to genes of Clostridium sp.
CAG:226 corresponding to SEQ ID NO: 1577-1626 , at least 14% identity to genes of
Ruminococcus sp. CAG:382 corresponding to SEQ ID NO: 1627-1676, 100% identity to genes
of Bifidobacterium bifidum S17 corresponding to SEQ ID NO: 1677-1726, at least 93% identity
to genes of Roseburia sp. CAG:309 corresponding to SEQ ID NO: 1727-1776, 100% identity
to genes of Alistipes timonensis JC136 corresponding to SEQ ID NO: 1777-1826, at least 45%
identity to genes of Firmicutes bacterium CAG:103 corresponding to SEQ ID NO: 1827-1876,
at least 99% identity to genes of Alistipes senegalensis JC50 corresponding to SEQ ID NO:
1877-1926, at least 74% identity to genes of Firmicutes bacterium CAG:176 corresponding to
SEQ ID NO: 1927-1976, 100% identity to genes of Holdemanella biformis DSM 3989
corresponding to SEQ ID NO: 1977-2026, 100% identity to genes of Subdoligranulum sp.
CAG:314 corresponding to SEQ ID NO: 2027-2076, at least 20% identity to genes of
Clostridium sp. CAG:226 corresponding to SEQ ID NO: 2077-2126, at least 84% identity to
genes of Firmicutes bacterium CAG:124 corresponding to SEQ ID NO: 2127-2176, at least
35.5% identity to genes of Intestinimonas butyriciproducens corresponding to SEQ ID NO:
2177-2226, at least 32.5% identity to genes of Clostridium sp. CAG:226 corresponding to SEQ
ID NO: 2227-2276, at least 70% identity to genes of Firmicutes bacterium CAG:124
corresponding to SEQ ID NO: 2277-2326, 100% identity to genes of Faecalibacterium
prausnitzii L.2-6 corresponding to SEQ ID NO: 2327-2376, at least 70.5% identity to genes of
Ruminococcaceae bacterium D16 corresponding to SEQ ID NO: 2377-2426, at least 99.5%
identity to genes of Clostridium spiroforme DSM 1552 corresponding to SEQ ID NO: 2427-
2476, at least 68.5% identity to genes of Intestinimonas butyriciproducens corresponding to
SEQ ID NO: 2477-2526, 100% identity to genes of Phascolarctobacterium sp. CAG:207
corresponding to SEQ ID NO: 2527-2576, at least 97.5% identity to genes of Faecalibacterium
prausnitzii L2-6 corresponding to SEQ ID NO: 2577-2626 of or 100% identity to genes of
Streptococcus parasanguinis ATCC 15912 corresponding to SEQ ID NO: 2627-2676.

[0017] In some aspects, the bacteria are lyophilized or freeze dried. In particular
aspects, the composition is formulated for oral delivery. For example, the composition
formulated for oral delivery is a tablet or capsule. In particular aspects, the tablet or capsule

comprises an acid-resistant enteric coating. In certain aspects the composition comprising the
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at least one isolated or purified population of bacteria or the at least two isolated or purified
populationss of bacteria is formulated for administration rectally, via colonoscopy,
sigmoidoscopy by nasogastric tube, or enema. In some aspects, the composition is lyophilized
or is frozen. In certain aspects, the composition is capable of being re-formulated for final
delivery as comprising a liquid, a suspension, a gel, a geltab, a semisolid, a tablet, a sachet, a
lozenge, a capsule, or as an enteral formulation. In some aspects, the composition is formulated
for multiple administrations. In some aspects, the at least one isolated or purified population
of bacteria or the at least two isolated or purified populations of bacteria comprises an antibiotic
resistance gene. In some aspects, the at least one isolated or purified population of bacteria or
the at least two isolated or purified populations of bacteria is a short-chain fatty acid-producing
population of bacteria. In certain aspects, the short-chain fatty acid-producing population of
bacteria is a butyrate-producing population of bacteria. In particular aspects, at least one
immune checkpoint inhibitor is administered intravenously and the butyrate-producing

population of bacteria is administered orally.

[0018] Embodiments of the present disclosure provide a method of treating cancer in a
subject comprising administering a therapeutically effective amount of a short-chain fatty acid,
such as butyrate, and/or a short-chain fatty acid-producing bacterial population, such as a
butyrate-producing bacterial population, to said subject, wherein the subject has been
administered an immune checkpoint inhibitor. In some aspects, the method further comprises
administering at least one immune checkpoint inhibitor. In certain aspects, more than one
checkpoint inhibitor is administered. In some aspects, the method further comprises

administering a prebiotic or probiotic.

[0019] In some aspects, the short-chain fatty acid-producing bacterial population
comprises bacteria comprising an antibiotic resistance gene. In some aspects, the butyrate-
producing bacterial population comprises bacteria comprising an antibiotic resistance gene. In
some embodiments, the method further comprises a step of administering such short-chain fatty
acid-producing antibiotic resistant bacterial population, for example, such butyrate-producing
antibiotic resistant bacterial population, to a subject having cancer. In some embodiments, the
method further comprises administering the antibiotic to which the short-chain fatty acid-
producing antibiotic resistant bacterial population, such as the butyrate-producing antibiotic
resistant bacterial population, are resistant to the subject, wherein the antibiotic resistance gene

confers resistance to the antibiotic.
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[0020] In some aspects, the butyrate-producing bacterial population comprises one or
more bacterial species of the order Clostridiales. In certain aspects, the one or more bacterial
species are from the family Ruminococcaceae, Christensenellaceae, Clostridiaceae or
Coriobacteriaceae. In particular aspects, the one or more bacterial species are selected from the
group consisting of Faecalibacterium prausnitzii, Ruminococcus albus, Ruminococcus bromii,
Ruminococcus callidus, Ruminococcus flavefaciens, Ruminococcus champanellensis,
Ruminococcus faecis, Ruminococcus gauvreauii, Ruminococcus gnavus,
Ruminococcus hansenii, Ruminococcus hydrogenotrophicus, Ruminococcus lactaris,
Ruminococcus luti, Ruminococcus obeum, Ruminococcus palustris, Ruminococcus pasteurii,
Ruminococcus productus, Ruminococcus schinkii, Ruminococcus torques,
Subdoligranulum variabile, Butyrivibrio fibrisolvens, Roseburia intestinalis, Anaerostipes
caccae, Blautia obeum, Eubacterium nodatum, and Eubacterium oxidoreducens. In one
specific aspect, the one or more bacterial species is Faecalibacterium prausnitzii. In particular
aspects, the butyrate-producing bacterial population does not comprise bacterial species of the

family Prevotellaceae or the order Bacteriodales.

[0021] In certain aspects, administering the butyrate comprises administering a
butyrate prodrug or salt. In particular aspects, administering butyrate comprises administering
sodium butyrate, arginine butyrate, ethylbutyryl lactate, tributyrin, 4-phenyl butyrate,
pivaloyloxymethyl butyrate (AN-9) or butylidenedi-butyrate (AN-10).

[0022] In some aspects, the butyrate or butyrate-producing bacterial population, are
administered orally, rectally, via colonoscopy, sigmoidoscopy, enema or by direct injection. In
particular aspects, the at least one immune checkpoint inhibitor is administered intravenously,

and the butyrate and/or the butyrate-producing bacterial population is administered orally.

[0023] In some aspects, the at least one checkpoint inhibitor is selected from an
inhibitor of CTLA-4, PD-1, PD-L1, PD-L2, LAG-3, BTLA, B7H3, B7H4, TIM3, KIR, or
A2aR. In certain aspects, the at least one immune checkpoint inhibitor is a human programmed
cell death 1 (PD-1) axis-binding antagonist. In some aspects, the PD-1 axis-binding antagonist
is selected from the group consisting of a PD-1 binding antagonist, a PDL1-binding antagonist
and a PDL2-binding antagonist. In certain aspects, the PD-1 axis-binding antagonist is a PD-
1-binding antagonist. In some aspects, the PD-1-binding antagonist inhibits the binding of PD-
1 to PDL1 and/or PDL2. In particular aspects, the PD-1-binding antagonist is a monoclonal

antibody or antigen binding fragment thereof. In specific aspects, the PD-1-binding antagonist
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is nivolumab, pembrolizumab, pidillizumab, KEYTRUDA®, AMP-514, REGN2810, CT-011,
BMS 936559, MPDL3280A or AMP-224. In some aspects, the at least one immune checkpoint
inhibitor is an anti-CTLA-4 antibody. In particular aspects, the anti-CTLA-4 antibody is
tremelimumab, YERVOY®, or ipilimumab. In certain aspects, the at least one immune
checkpoint inhibitor is an anti-killer-cell immunoglobulin-like receptor (KIR) antibody. In

some aspects, the anti-KIR antibody is lirilumab.

[0024] In certain aspects, the cancer is a skin cancer, such as basal-cell skin cancer,
squamous-cell skin cancer or melanoma. In other aspects the skin cancer is a skin cancer
selected from the group consisting of dermatofibrosarcoma protuberans, Merkel cell
carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors, sebaceous carcinomas,
microcystic adnexal carcinoma, Paget's disease of the breast, atypical fibroxanthoma,
leiomyosarcoma, and angiosarcoma. In particular aspects, the melanoma is metastatic
melanoma. In other aspects, the melanoma is Lentigo Maligna, Lentigo Maligna Melanoma,
Superficial Spreading Melanoma, Nodular Melanoma, Acral Lentiginous Melanoma or

Desmoplastic Melanoma.

[0025] In certain aspects, the method further comprises administering at least one
additional anticancer treatment. In some aspects, the at least one additional anticancer treatment
is surgical therapy, chemotherapy, radiation therapy, hormonal therapy, immunotherapy, small
molecule therapy, receptor kinase inhibitor therapy, anti-angiogenic therapy, cytokine therapy,
cryotherapy or a biological therapy. In some aspects, the biological therapy is a monoclonal

antibody, siRNA, miRNA, antisense oligonucleotide, ribozyme or gene therapy.

[0026] In some aspects, the at least one immune checkpoint inhibitor and/or at least
one additional anticancer treatment is administered intratumorally, intraarterially,
intravenously, intravascularly, intrapleuraly, intraperitoneally, intratracheally, intrathecally,
intramuscularly, endoscopically, intralesionally, percutaneously, subcutaneously, regionally,
stereotactically, orally or by direct injection or perfusion. In particular aspects, the at least one
immune checkpoint inhibitor is administered intravenously, and the butyrate and/or the

butyrate-producing bacterial population is administered orally.

[0027] Another embodiment provides a method of treating cancer in a subject
comprising administering a therapeutically effective amount of an immune checkpoint

inhibitor to said subject, wherein the subject has been determined to have a favorable microbial
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profile in the gut microbiome. In some aspects, a favorable microbial profile is further defined
as having: (a) high alpha-diversity of the gut microbiome; (b) a high abundance of short-chain
fatty acid-producing bacteria, such as butyrate-producing bacteria, in the gut microbiome; (c)
one or more (e.g., 2, 3,4, 5, 6,7, 8,9, 10 or more) bacteria selected from the group consisting
of the species in Table 1 with an enrichment index (ei) greater than 0.5, 0.6, 0.7, 0.8 or 0.9 or
equal to 1 in the gut microbiome; (d) one or more (e.g., 2, 3,4, 5, 6,7, 8,9, 10 or more) of the
bacteria species in Table 2 designated with a response status of responder (R) in the gut
microbiome; and/or (e) clusters centered around R-centroid by beta-diversity (by e.g., weighted

unifrac distances).

[0028] In some aspects, a favorable microbial profile is further defined as the presence
or high abundance of bacteria of the phylum Firmicutes, class Clostridia, order Clostridiales,
family Ruminococcaceae, genus Ruminococcus, genus Faecalibacterium, genus
Hydrogenoanaerobacterium, phylum  Actinobacteria, class Coriobacteriia, order
Coriobacteriales, family Coriobacteriaceae, domain Archaea, phylum Cyanobacteria, phylum
Euryarchaeota, or family Christensenellaceae. In certain aspects, a favorable microbial profile
is further defined as the absence or low abundance of bacteria of the species Escherichia coli,
species Anerotruncus colihominis, genus Dialister, family Veillonellaceae, phylum
Bacteroidetes, class Bacteroidia, order Bacteroidales or family Prevotellaceae. In particular
aspects, a favorable microbial profiles is defined as the presence or high abundance of bacteria
of the class Clostridiales and the absence or low abundance of bacteria of the order
Bacteroidales. In some aspects, a favorable microbial profile is further defined as a high
abundance of short-chain fatty acid-producing bacteria, such as butyrate-producing bacteria. In
certain aspects, the butyrate-producing bacteria comprises one or more species is from the

genus Ruminococcus or Faecalibacterium.

[0029] In some aspects, the subject was determined to comprise a favorable microbial
profile or favorable gut microbiome by analyzing the microbiome in a patient sample. In certain
aspects, the patient sample is a fecal sample or buccal sample. In some aspects, analyzing
comprises performing 16S ribosomal sequencing and/or metagenomics whole genome

sequencing.

[0030] In a further embodiment, there is provided a method of predicting a response
(e.g., patient survival) to an immune checkpoint inhibitor in a patient having a cancer

comprising detecting a microbial profile in a sample obtained from said patient, wherein if the
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microbial profile comprises: (a) high alpha-diversity; (b) a high abundance of short-chain fatty
acid-producing bacteria, such as butyrate-producing bacteria; (c) one or more (e.g., 2, 3, 4, 5,
6,7, 8,9, 10 or more) bacteria selected from the group consisting of the species in Table 1 with
an enrichment index (ei) greater than 0.5, 0.6, 0.7, 0.8 or 0.9 or equal to 1; (d) one or more
(e.g., 2, 3,4,5,6,7, 8,9, 10 or more) of the bacteria species in Table 2 designated with a
response status of responder (R); (e) a low abundance of Bacteriodales; and/or (f) distinct
clusters by beta-diversity weighted unifrac distances, then the patient is predicted to have a
favorable response to the immune checkpoint inhibitor. In particular embodiments, a patient is
administered an immune checkpoint inhibitor if the patient is predicted to have a favorable
response to the immune checkpoint inhibitor. In certain embodiments, a patient is administered
a second immune checkpoint inhibitor. In certain embodiments the favorable microbial profile

is a favorable gut microbial profile.

[0031] In certain aspects, the cancer is a skin cancer, such as basal-cell skin cancer,
squamous-cell skin cancer or melanoma. In other aspects the skin cancer is a skin cancer
selected from the group consisting of dermatofibrosarcoma protuberans, Merkel cell
carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors, sebaceous carcinomas,
microcystic adnexal carcinoma, Paget's disease of the breast, atypical fibroxanthoma,
leiomyosarcoma, and angiosarcoma. In other aspects, the melanoma is Lentigo Maligna,
Lentigo Maligna Melanoma, Superficial Spreading Melanoma, Nodular Melanoma, Acral
Lentiginous Melanoma or Desmoplastic Melanoma. In particular aspects, the immune
checkpoint inhibitor is an anti-PD1 monoclonal antibody or an anti-CTLA4 monoclonal

antibody.

[0032] In some aspects, the short-chain fatty acid-producing bacteria, such as butyrate-
producing bacterial population, comprises one or more bacterial species of the order
Clostridiales. In certain aspects, the one or more species is from the family Ruminococcaceae,
Christensenellaceae, Clostridiaceae or Coriobacteriacease. In particular aspects, the one or
more species are selected from the group consisting of Faecalibacterium prausnitzii,

Ruminococcus albus, Ruminococcus bromii, Ruminococcus callidus, Ruminococcus

flavefaciens, Ruminococcus champanellensis, Ruminococcus faecis,
Ruminococcus gauvreauii, Ruminococcus gnavus, Ruminococcus hansenii,
Ruminococcus hydrogenotrophicus, Ruminococcus lactaris, Ruminococcus luti |
Ruminococcus obeum, Ruminococcus palustris , Ruminococcus pasteurii,
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Ruminococcus productus, Ruminococcus schinkii, Ruminococcus torques,
Subdoligranulum variabile, Butyrivibrio fibrisolvens, Roseburia intestinalis, Anaerostipes
caccae, Blautia obeum, Eubacterium nodatum, and Eubacterium oxidoreducens. In certain

aspects, the one or more species is Faecalibacterium prausnitzii.

[0033] In additional aspects, the method further comprises administering an immune
checkpoint inhibitor to a subject predicted to have a favorable response to the immune
checkpoint inhibitor. In some aspects, the immune checkpoint inhibitor is an anti-PD1

monoclonal antibody or an anti-CTLA4 monoclonal antibody.

[0034] In some aspects, the method further comprises administering at least one
additional anticancer treatment. In certain aspects, the at least one additional anticancer
treatment is surgical therapy, chemotherapy, radiation therapy, hormonal therapy,
immunotherapy, small molecule therapy, receptor kinase inhibitor therapy, anti-angiogenic
therapy, cytokine therapy, cryotherapy or a biological therapy. In particular aspects, the at least
one additional anticancer treatment is a short-chain fatty acid, such as butyrate, and/or a short-
chain fatty acid-producing bacterial population, such as a butyrate-producing bacterial
population. In specific aspects, the at least one anticancer treatment is a composition of the
embodiments. In some aspects, the method further comprises administering a prebiotic or

probiotic.

[0035] In another embodiment, there is provided a method of predicting a response to
an immune checkpoint inhibitor in a patient having a cancer comprising detecting a microbial
profile in a sample obtained from said patient, wherein if the microbial profile comprises: (a)
a low abundance of short-chain fatty acid-producing bacteria, such as butyrate-producing
bacteria; (b) one or more of the bacteria species in Table 2 designated with a response status of
non responder (NR); (c) low alpha diversity; and/or (d) a high amount of the order
Bacteriodales, then the patient is predicted to not have a favorable response to the immune
checkpoint inhibitor. In further aspects, the method further comprises administering to the
patient a probiotic or live bacterial product composition of the embodiments if the patient is
predicted to not have a favorable response to the immune checkpoint inhibitor. In still further
aspects, a patient predicted to not have a favorable response to an immune checkpoint inhibitor
is administered an immune checkpoint inhibitor after administration of a prebiotic or live

bacterial product composition of the embodiments.
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[0036] In additional aspects, the method further comprises administering at least one
non-immune checkpoint inhibitor additional anticancer treatment to a subject predicted to not

have a favorable response to the immune checkpoint inhibitor.

[0037] In further aspects, the method comprises administering at least one anticancer
treatment to the subject. In some aspects, the at least one anticancer treatment is surgical
therapy, chemotherapy, radiation therapy, hormonal therapy, immunotherapy, small molecule
therapy, receptor kinase inhibitor therapy, anti-angiogenic therapy, cytokine therapy,
cryotherapy, an immune checkpoint inhibitor, a second immune checkpoint inhibitor or a
biological therapy. In particular aspects, the at least one additional anticancer treatment is a
short-chain fatty acid, such as butyrate and/or a short-chain fatty acid-producing bacterial
population, such as a butyrate-producing bacterial population. In some aspects, the anti-cancer
therapy is a prebiotic or probiotic. In specific aspects, the probiotic is a probiotic composition

of the embodiments.

[0038] In certain aspects, the cancer is a skin cancer, such as basal-cell skin cancer,
squamous-cell skin cancer or melanoma. In other aspects the skin cancer is a skin cancer
selected from the group consisting of dermatofibrosarcoma protuberans, Merkel cell
carcinoma, Kaposi's sarcoma, keratoacanthoma, spindle cell tumors, sebaceous carcinomas,
microcystic adnexal carcinoma, Paget's disease of the breast, atypical fibroxanthoma,
leiomyosarcoma, and angiosarcoma. In other aspects, the melanoma is Lentigo Maligna,
Lentigo Maligna Melanoma, Superficial Spreading Melanoma, Nodular Melanoma, Acral

Lentiginous Melanoma or Desmoplastic Melanoma.

[0039] In some aspects, if the microbial profile comprises one or more of the bacteria
species in Table 2 designated with a response status of non responder (NR) or a high amount
of the order Bacteriodales, then the patient is predicted to not have a favorable response to the
immune checkpoint inhibitor. In some aspects, if the microbial profile comprises 1, 2, 3, 4, 5,
6,7, 8,9, 10 or more of the bacteria species in Table 2 designated with a response status of non
responder (NR), then the patient is predicted to not have a favorable response to the immune
checkpoint inhibitor. In further aspects, the method comprises administering to the patient a

probiotic or live bacterial product composition of the embodiments.

[0040] Other objects, features and advantages of the present invention will become

apparent from the following detailed description. It should be understood, however, that the
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detailed description and the specific examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since various changes and modifications within
the spirit and scope of the invention will become apparent to those skilled in the art from this

detailed description.
BRIEF DESCRIPTION OF THE DRAWINGS

[0041] The following drawings form part of the present specification and are included
to further demonstrate certain aspects of the present invention. The invention may be better
understood by reference to one or more of these drawings in combination with the detailed

description of specific embodiments presented herein.

[0042] FIGS. 1A-G: Increased diversity of the gut microbiome is associated with
enhanced responses to PD-1 blockade in patients with metastatic melanoma. (A) Schema
of sample collection and analyses. (B) Stacked bar plot of phylogenetic composition of
common bacterial taxa (>0.1% abundance) at the order level in oral (n=109, top) and fecal
(n=53, bottom) samples by 16S rRNA sequencing. (C) Bipartite network diagram of matched
oral and fecal samples from 48 anti-PD-1-treated patients. Edges connect species level OTUs
to sample nodes in which they are found. (D) Inverse Simpson diversity scores of the gut
microbiome in R (n=30) and NR (n=13) to anti-PD-1 therapy by Mann-Whitney (MW) test.
(E) Phylogenetic composition of 39 fecal samples at the family level (>0.1% abundance) at
baseline. High (>11.63, n=13), intermediate (7.46-11.63, n=13) and low (<7.46, n=13)
diversity groups were determined using tertiles of Inverse Simpson scores. (F) Kaplan-Meier
(KM) plot of progression-free survival (PFS) by fecal diversity; high (median PFS undefined),
intermediate (median PFS=232 days), and low (median PFS=188 days). High vs intermediate
diversity (HR=3.60, 95% C.I1.=1.02-12.74) and high vs low (Low HR=3.57, 95% C.1.=1.02-
12.52) by univariate Cox model. *p<0.05, **p<0.01. (G) Principal coordinate analysis of fecal

samples (n=43) by response using Weighted UniFrac distances.

[0043] FIGS. 2A-F: Compositional differences in the gut microbiome are
associated with responses to PD-1 blockade. (A) Heatmap of OTU abundances in R (n=30)
and NR (n=13). Columns denote patients and rows denote bacterial species grouped according
to their enrichment in R versus NR into 3 sets. (B) Phylogenetic composition of OTUs within
each set at the order level. (C) Taxonomic cladogram from LEfSe showing differences in fecal

taxa. Dot size is proportional to the abundance of the taxon. (D) LDA scores computed for
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differentially-abundant taxa in the fecal microbiomes of R and NR, as indicated. Length
indicates effect size associated with a taxon. p=0.05 for the Kruskal-Wallis test; LDA score >
3. (E) Differentially-abundant gut bacteria in R vs NR by MW test (FDR-adjusted) within all
taxonomic levels. (F) Pairwise comparisons of abundances of bacterial species identified by

metagenomic WGS in 25 fecal samples: R (n=14), NR (n=11). *p<0.05, **p<0.01.

[0044] FIGS. 3A-F: Abundance of crOTUs within the gut microbiome is
predictive of response to PD-1 blockade. (A) Unsupervised hierarchical clustering by
complete linkage of crOTU abundances in 43 fecal samples. (B) Association of crOTU clusters
with response to anti-PD-1 by Fisher’s exact test. crOTU Cluster 1 (n=14: R=14, NR=0);
Cluster 2 (n=29: R=16, NR=13). (C) KM plot of PES by crOTU cluster. crOTU cluster 1
(median PFS undefined), crOTU cluster 2 (median PFS=242 days). (D) Differentially-
abundant fecal taxa in crOTU cluster 1 vs crOTU cluster 2, by MW test (FDR-adjusted) within
all taxonomic levels. (E) PFS in patients with high (n=19, median PFS undefined) or low
(n=20, median PFS=242 days) abundance of F. prausnitzii (top) or high (n=20, median
PFS=188 days) or low (n=19, median PFS=393 days) abundance of Bacteroidales (bottom).
(F) Unsupervised hierarchical clustering of pathway class abundances inferred from MetaCyc
pathways predicted in 28 fecal samples from 25 patients (R=14, NR=11). Regular type:
biosynthetic pathways, Bold type: degradative pathways. *p<0.05.

[0045] FIGS. 4A-G: A favorable gut microbiome is associated with systemic anti-
tumor immunity. (A) Quantification by IHC of the CD8+ infiltrate at pre-treatment in
counts/mm? in R (n=15) and NR (n=6) by one-sided MW test. *p=0.04. (B) Pairwise Spearman
rank correlation heatmap of significantly different taxa in fecal samples (n=15) at baseline and
CD3, CD8, PD-1, FoxP3, GzmB and RORYT density in counts/mm? and PD-L1 by H-score in
matched tumors. (C) Univariate linear regression between CD8+ counts/mm? in the tumor
versus Faecalibacterium (open circles and dashed line; r>=0.42, p=0.0067) and Bacteroidales
(solid circles and solid line; r>=0.056, p=0.38) abundance in the gut. (D) Pairwise Spearman
rank correlation heatmap between significantly different fecal taxa and frequency of CD4*
effector T cells, CD8* T cells, myeloid dendritic cells, monocytes, B cells, Tregs, and MDSCs
by flow cytometry in peripheral blood at baseline. (E) Multiplex IHC showing representative
images and (F) frequency of immune cells, lymphoid cells, myeloid cells, and MHC II in

patients having high Faecalibacterium or high Bacteroidales in the gut. (G) Proposed
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mechanism of action of the gut microbiome on tumor immunity in favorable and unfavorable

conditions.

[0046] FIGS. 5A-B. No differences are observed in the mutational landscape of R
and NR to PD-1 blockade. (A) Number of mutations per megabase and landscape of driver
mutations in tumors of patients with matched fecal microbiome samples (n=7R vs 3NR). (B)
Total non-synonymous mutational burden in available tumors (n=8R vs 4NR, p=0.683), by

two-sided Mann-Whitney (MW) test.

[0047] FIG. 6: Differences in community structure between the oral and fecal
microbiomes. Bipartite network diagram of bacterial 16S rRNA derived operational
taxonomic units (OTU) from 109 buccal and 53 fecal samples. Edges connect species-level
OTUs (diamonds) to sample nodes from oral (open circles) and fecal (filled circles) in which

they are found.

[0048] FIGS. 7A-C: Diversity of the fecal microbiome is increased in R to anti-
PD-1 therapy. Comparison of alpha-diversity scores in R (n=30, open cirles) and NR (n=13,
filled cirles) using the (A) Shannon, (B) Simpson and (C) Chaol indices by two-sided MW
test. ¥ p<0.05, ** p<0.01.

[0049] FIGS. 8A-D: No differences are observed in the diversity of the oral
microbiome between R and NR to anti-PD-1 therapy. Comparison of alpha-diversity scores
in R (n=54, open cirles) and NR (n=32, filled cirles) using the (A) Inverse Simpson (p=0.107),
(B) Shannon (p=0.139), (C) Simpson (p=0.136) and (D) Chaol (p=0.826) indices, by two-
sided MW test.

[0050] FIGS. 9A-B: High diversity of the fecal microbiome is associated with
longer PFS. Gut microbiota at baseline and subsequent treatment course by subject (n=39).
(A) Horizontal bars represent alpha diversity scores measured by Inverse Simpson index in
each patient. (B) Timeline plots showing days elapsed on therapy. x=progressed, o=not

progressed at last follow-up.

[0051] FIGS. 10A-D: Diversity of the oral microbiome is not associated with PFS.
Oral microbiota and subsequent treatment course by patient (n=86). (A) Stacked bars represent
the phylogenetic composition of each sample at the family level at baseline. All patients were

classified into high (>6.17), intermediate (3.26- 6.17) and low (<3.26) diversity groups, as
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indicated, based on tertiles of Inverse Simpson scores. (B) Kaplan-Meier plot of progression-
free survival by oral diversity tertiles: high (n=29, median PFS=279 days), intermediate (n=28,
median PFS undefined), low (n=29, median PFS=348 days), as indicated. High vs intermediate,
p=0.34; high vs low, p=0.54 by log-rank test. (C) Horizontal bars represent alpha-diversity
scores measured by Inverse Simpson index. (D) Timeline plots showing days elapsed on

therapy. x=progressed, o=not progressed at last follow-up.

[0052] FIGS. 11A-D: Thresholds for enrichment index (ei) scores and relative
abundances for OTUs in 86 oral and 43 fecal microbiome samples. Distribution of
enrichment scores for bacterial OTUs at the species level in (A) fecal and (B) oral microbiome
samples by Set. The boundaries for each set are indicated. Distribution of logio relative
abundance of species in (C) fecal and (D) oral microbiome samples. The range for each

abundance category is indicated.

[0053] FIGS. 12A-B: No significant differences in oral microbiome OTUs
between R and NR to anti- PD-1 therapy by enrichment index (ei) score. (A) Heatmap of
species abundance in R (n=52) and NR (n=34), as indicated, by set of bacterial OTUs based on
ei scores. Each column denotes a patient and each row denotes a bacterial OTU. High,
intermediate, and low are indicated. (B) Phylogenetic composition of bacterial OTUs within

each set at the order level.

[0054] FIGS. 13A-B: High-dimensional class comparisons using LEfSe reveal
increased abundance of Bacteroidales in the oral microbiome of NR to anti-PD-1 therapy.
(A) Taxonomic Cladogram from LEfSe showing differences in the oral taxa. Taxa enriched in
R and NR, respectively, are indciated with size of the dot proportional to abundance of the
taxon. (B) Histogram of LDA scores computed for differentially abundant taxa between the
oral microbiomes of R and NR, where the length of the bar indicates the effect size associated

with a taxon. p=0.05 for Kruskal-Wallis test; LDA score > 3.

[0055] FIGS. 14A-C: The diversity and composition of the gut microbiome is
stable over time. (A) Alpha-diversity of the gut microbiome by Inverse Simpson over time in
3 patients (R) with longitudinal collections. (B) Principal component analysis using
unweighted UniFrac distances. (C) Stacked bars showing the composition of the gut

microbiome in patients over time at the order level.
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[0056] FIGS. 15A-B: Clustering by relative OTU abundances shows no
association with response to anti-PD-1 therapy. Unsupervised hierarchical by complete
linkage using Euclidean distances based on OTU abundance in (A) 43 fecal and (B) 86 oral
microbiome samples. Each column represent a unique microbiome sample whereas each row

represents a unique OTU.

[0057] FIGS. 16A-B: Clusters based on oral microbiome crOTU abundances are
not associated with response to PD-1 blockade. (A) Unsupervised hierarchical clustering by
complete linkage of 86 oral microbiome samples based on crOTU abundances. (B) Comparison
of clusters by response showing crOTU cluster 1 (n=11, R=9 and NR=2) and Cluster 2 (n=75,
R=45 and NR=30). p=0.20 by two-sided Fisher’s exact test.

[0058] FIG. 17: Metabolic profiles based on KEGG-orthologs differ in the gut
microbiome of R vs NR to PD-1 blockade. Unsupervised hierarchical clustering of common
functional pathways (found in at least 20 samples) in 28 fecal samples obtained from 25

patients (n=14R and 11NR) according to KEGGortholog relative abundances.

[0059] FIGS. 18A-F: Responders to PD-1 blockade present an enriched tumor
immune infiltrate at baseline. Immunohistochemical quantification and representative
images at 40X magnification of (A) CD3, (B) PD-1, (C) FoxP3, (D) GzmB, (E) PD-L1 and
(F) RORYT as counts/mm:2 or H-Score in responders (R) and non-responders (NR) to anti-PD-
1.

[0060] FIG. 19: Patients with a high abundance of Faecalibacterium present a
favorable antitumor immune infiltrate prior to anti-PD-1 therapy. Spearman rank
correlation heatmap of GzmB, CD3, CDS8, PD-1, FoxP3, RORYT by counts/mm2, PD-L1 by H-
Score by THC and abundance of all genera within the Ruminococcaceae family in the fecal

microbiome (n=15). Positive correlation, negative correlation and no correlation are indicated.

[0061] FIGS. 20A-F: Faecalibacterium and Bacteroidales abundance in the fecal
microbiome have distinct associations with the tumor immune infiltrate prior to PD-1
blockade. Linear regression between Faecalibacterium abundance, Bacteroidales abundance,
and density by counts/mm:z or H-score of (A) CD3, (B) GzmB, (C) PD-1, (D) PD-LI1, (E)
FoxP3, and (F) RORyT by IHC in tumors of patients treated with anti-PD-1 at baseline. Lines
show regression for Faecalibacterium (thin line, normal type values) and Bacteroidales (thick

line, bold type values) with the associated r2 and p-values.
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[0062] FIG. 21: Gating strategy for flow cytometric analysis of peripheral blood
in patients treated with anti-PD-1 therapy. PBMC at baseline in patients treated with anti-
PD-1 were analyzed by gating for CD19+ B cells, CD3+CD8+ T cells, CD3+CD4+ T cells
(CD3+CD4+FoxP3+ regulatory and CD3+CD4+FoxP3- effector), monocytes (based on
CD14/HLA-DR), and MDSC (CD3-CD19-HLADRCD?33+ CD11b+).

[0063] FIGS. 22A-D: Patients with high Faecalibacterium abundance display a
peripheral cytokine profile favorable for response to PD-1 blockade at baseline and
enhanced cytokine responses over the course of therapy. (A) Spearman rank correlation
heatmap between Clostridiales, Faecalibacterium, Ruminococcaceae, and Bacteroidales
abundance and peripheral concentration of cytokines in pg/mL by multiplex bead assay.
Positive correlation, negative correlation and no correlation is indicated. Change in production
of cytokines in serum of responders (n=2) and non-responders (n=2) to anti-PD-1 therapy for
(B) IP-10 (p=0.042 and p=0.344, respectively), (C) MIP-1 (p=0.043 and p=0.898,
respectively), and (D) IL-17A (p=0.072 and p=0.862, respectively) in fold-change from

baseline by ratio paired t-test.

[0064] FIG. 23: Gating strategy for myeloid multiplex IHC in the tumors of
patients treated with PD-1 blockade at baseline. Myeloid multiplex immunohistochemistry
gating strategy showing immune cells (CD45+), lymphoid cells (CD45+CD3+CD20+CD56+),
myeloid cells (CD45+CD3-CD20-CD56-), mast cells (CD45+CD3-CD20-CD56-HLADR-
Tryptase+), granulocytes (CD45+CD3-CD20-CD56-HLADRCD66b+), M1 tumor-associated
macrophages (CD45+CD3-CD20-CD56-HLADR+CSF1R+CD163-), M2 tumor-associated
macrophages (CD45+CD3-CD20-CD56-HLADR+CSF1R+CD163+), mature dendritic cells
(CD45+CD3-CD20-CD56-HLADR+CSF1R-DCSIGN-) and immature dendritic cells
(CD45+CD3-CD20- CD56-HLADR+CSF1R-DCSIGN+).

[0065] FIGS. 24A-C: High Faecalibacterium abundance at baseline is associated
with an increased immune infiltrate prior to PD-1 blockade. (A) Multiplex
immunohistochemistry showing representative myeloid immune cell staining at 40X
magnification. (B) Quantification of CD45, CD3/CD20/CD56, CD68, CD66b, Tryptase, HLA-
DR, CD163, and DC-SIGN as counts/mmz. (C) Quantification of myeloid cells, lymphoid
cells, mast cells, granulocytes, M1 and M2 tumor-associated macrophages, immature dendritic
cells, and mature dendritic cells as a percentage of total CD45+ immune cells in patients with

a high Faecalibacterium (n=2) or high Bacteroidales (n=2) abundance.
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[0066] FIGS. 25A-B: Fecal Microbiota Transplantation (FMT) of a favorable gut
microbiome in germ-free (GF) mice reduces tumor growth. (A) Experimental design of
FMT1 experiment in germ-free (GF) mice. Time is indicated in days (D) relative to the day of
tumor injection (8x10- tumor cells). (B) Difference in size of tumors implanted in responder
(R)-FMT and non-responder (NR)-FMT mice, or control mice. Tumor volumes on day 14 post-

tumor implantation are plotted, each value representing a single mouse.

[0067] FIGS. 26A-C: Favorable FMT promotes innate effector and reduced
myeloid suppressor infiltration in the spleen of GF mice. (A) Flow cytometry quantification
showing the frequency of CD45* immune cells in R-FMT (R), NR-FMT (NR), and control
mice (C) in the spleen. (B) Flow cytometry quantification showing the frequency of
CD45*CD11b*Ly6G* innate effector cells in R-FMT (R), NR-FMT (NR), and control mice
(C) in the spleen. (C) Flow cytometry quantification showing the frequency of
CD45*CD11b*CD11c* suppressive cells in R-FMT (R), NR-FMT (NR), and control mice (C)

in the spleen.

[0068] FIGS. 27A-C: Favorable FMT increases CD45+ and CD8+ in the gut and
tumor of GF mice. Representative immunofluorescent staining of (A) tumor and (B) gut from
Control (left), NR-FMT (middle), and R-FMT (right) in the tumor of GF mice post-FMT for
CD45, CD8, and nuclei (DAPI). (C) Quantification of CD8+ density in tumor (top) of R-FMT
(n=2, median=433.5 cells/HPF across 12 regions), NR-FMT (NR-FMT n=2, median=325
cells/HPF across 12 regions) and Control mice (n=2, median=412 cells/HPF across 9 regions).
p=0.30 (R-FMT vs Control) and gut (bottom) (R-FMT n=2, median=67 cells/HPF across 7
regions, NR-FMT n=2, median=24 cells/HPF across in 5 regions, Control n=2, median=47
cells/HPF across 10 regions). p=0.17 (R-FMT vs Control).

[0069] FIGS. 28A-C: FMT of a favorable gut microbiome in GF mice reduces
tumor growth and enhances response to ¢-PD-L1 therapy. (A) Experimental design of
FMT?2 experiment in germ-free (GF) mice. Time is indicated in days (D) relative to the day of
tumor injection (2.5x10? tumor cells). (B) Difference in size of tumors implanted in R-FMT
(R, squares) and NR-FMT mice (NR, triangles), or control mice (circles). Tumor volumes on
day 14 post-tumor implantation are plotted, each value representing a single mouse. (C) Tumor
growth curves for each GF mouse from o-PD-L1 treated (3x100ug ip every 3 days) R-FMT
(squares, n=2, median tumor volume=403.7 mm?), NR-FMT (triangles, n=2, median tumor

volume= 2301 mm?), and Control (cirlces, n=2, median tumor volume=771.35 mm?®) mice.

-28-

Exhibit 1002
Microbiotica, Limited v. Board of Reagents, The University of Texas System
Page 000343



10

15

20

25

WO 2018/064165 PCT/US2017/053717

p=0.20 (R-FMT vs NR-FMT), p=0.33 (NR-FMT vs Control by two-sided MW test). Dotted

black line marks the tumor size cutoff for a-PD-L1 treatment (500mm?).

[0070] FIGS. 29A-E: Enhanced therapeutic response upon favorable FMT
correlates with increased innate effector and reduced myeloid suppressor infiltration in
tumors in GF mice. (A) Flow cytometry quantification showing the frequency of CD45*
immune cells in R-FMT, NR-FMT, and control mice infiltrating the tumor, as indicated. (B)
Flow cytometry representative plots of CD45*CD11b*Ly6G* innate effector cells and (D)
CD11b*CDl11c* suppressive myeloid cells in Control (left), NR-FMT (middle), and R-FMT
(right) mice. (C) Flow cytometry quantification showing the frequency of
CD45"CD11b*Ly6G™ innate effector cells and (E) CD45*CD11b*CD11c™ suppressive cells in
R-FMT, NR-FMT, and control mice infiltrating the tumor, as indicated.

[0071] FIGS. 30A-D: GF mice receiving FMT from NR-donor have highly
activated Th17 compartment. (A) Representative images of IHC staining for Retinoic acid-
related orphan receptor gamma t (RORYT) nuclear receptor on tumors from R-FMT (right),
NR-FMT (middle), and control (left) mice. Arrows point to RORyT-positive cells. (B) THC
quantification showing the number of RORyT+ Th17 cells in R-FMT (R), NR-FMT (NR), and
control mice (C) in tumor as counts/mm?. (C) Flow cytometry quantification showing the
frequency of CD4+FoxP3+ regulatory T cells in R-FMT (R), NR-FMT (NR), and control mice
(C) in spleen. (D) Flow cytometry quantification showing the frequency of CD4+IL17+ Th17
cells in R-FMT (R), NR-FMT (NR), and control mice (C) in spleen.

[0072] FIGS. 31A-B: Up-regulation of PD-L1 in the tumor microenvironment of
mice receiving R-FMT versus NR-FMT by mass cytometry (CyTOF). (A) t-SNE plot of
total live cells (left) isolated from tumors derived from control, NR-, and R- colonized mice,
as indicated, by mass cytometry. t-SNE plot of total live cells overlaid with the expression of
CD45 (middle) and PD-L1 (right). Equal numbers of cells are displayed from each group. (B)
(top left) t-SNE plot of total CD45% cells isolated from tumors derived from control, NR-FMT,
and R-FMT mice, as indicated, by CyTOF. (top right) Density plots of total CD45* cells
isolated from tumors derived from the indicated experimental groups. (bottom) t-SNE plot of

total CD45* cells overlaid with the expression of indicated markers.

[0073] FIGS. 32A-C: FMT from another R-donor in GF mice confirms the impact

of a favorable gut microbiome on tumor growth. (A) Experimental design of FMT?2
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experiment in germ-free (GF) mice. Time is indicated in days (D) relative to the day of tumor
injection (2.5x 10~ tumor cells). (B) Difference in size of tumors implanted in R-FMT (squares)
and NR-FMT mice (triangles), or control mice (circles). Tumor volumes on day 14 post-tumor
implantation are plotted, each value representing a single mouse. (C) Tumor growth curves for
each GF mouse from R-FMT (square, tumor volume=414.3 mm?), NR-FMT (triangle, tumor

volume= 1909.1 mm?), and Control (circle, n=3, median tumor volume=1049.3 mm?) mice.

[0074] FIGs. 33A-33F: Genetically-identical C57/BL6 mice from Jackson and
Taconic exhibit differential tumor growth (earlier in Jackson) (A), survival (higher in Taconic)
(B-C), and microbiome composition (Taconic single-housed upper right; Jackson single-
housed lower right) (D) after implantation of murine melanoma tumors (BRAF-mutant, PTEN-
null). Co-housing of Taconic and Jackson mice resulted in similar tumor outgrowth (C) and
increased microbiome similarity was observed by principal coordinate analysis (D).
Differential abundance at the genus level was observed in singly-housed mice from Jackson
and Taconic, but no differences were noted after co-housing (E). Oral administration of

butyrate significantly delayed tumor outgrowth in mice implanted with melanoma tumors (F).

[0075] FIGs. 34A-C: 16S analysis of fecal samples from R and NR donors and
germ-free recipient mice. Relative abundance comparisons of (A) Faecalibacterium, (B)
Ruminococcaceae and (C) Bacteroidales on day 14 post tumor injection. Data from 2

independent experiments are presented. ** p<0.01.
DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0076] Tremendous advances have been made in cancer therapy through the use of
molecularly targeted therapy and immunotherapy, however responses are variable and are not
always durable. Treatment with immune checkpoint inhibitors is associated with response rates
of 15-40% in patients with widespread melanoma, and efforts are underway to identify
strategies to enhance responses to checkpoint inhibitor therapy. Thus, methods to improve

therapeutic responses as well as increase the number of responders are critically needed.

[0077] The present disclosure overcomes problems with current technologies by
providing methods to modulate the microbiome to improve immune response to cancer and
therapeutic response to immune checkpoint inhibitors in cancer patients. Studies in the present
disclosure used a large cohort of patients with metastatic melanoma undergoing systemic

treatment (n=233), a subset of whom were treated with PD-1-based immunotherapy (n=112).
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Oral and gut microbiome samples were characterized in these patients via 16S TRNA gene
sequencing and metagenomic whole genome shotgun sequencing. In these analyses, significant
differences were observed in the diversity and composition of the gut microbiome in responders
versus non-responders to immune checkpoint blockade therapy (e.g., to PD-1-based therapy),
with a significantly higher diversity and increased abundance of specific bacteria (e.g., within
the order Clostridiales and family Ruminococcaceae) in the gut microbiome of responders
versus non-responders. In particular, the species Faecalibacterium prausnitzii was found to be
more abundant in responders. These bacteria are known to produce short chain fatty acids such
as butyrate, which help sustain the integrity of specific cells within the gut (i.e., enterocytes)

and may enhance immunity.

[0078] Interestingly, non-responders to therapy were noted to have low levels of these
bacteria and significantly higher levels of bacteria of the order Bacteroidales, which has been
shown in some studies to down-regulate systemic immune responses. Metagenomic analysis
via whole genome shotgun sequencing was performed in a subset of these patients validating
these findings, and further demonstrated differences in metabolic processes in bacteria of
responders versus non-responders. Furthermore, it was demonstrated that modulation of the
gut microbiome by co-housing Taconic and Jackson mice and by oral administration of short
chain fatty acids (e.g., butyrate) resulted in delayed tumor outgrowth in mice with a less
favorable gut microbiome (Jackson mice). These results from human and murine studies have
potentially far-reaching implications to enhance responses to immune checkpoint blockade via

modulation of the gut microbiome.

[0079] Importantly, the present studies show that patients with a “favorable” gut
microbiome (with high diversity and high relative abundance of bacteria of the order
Clostridiales and/or family Ruminococcaceae) have enhanced systemic and anti-tumor
immune responses mediated by enhanced antigen presentation at the level of the lymph node
and tumor, as well as preserved effector T cell function in the periphery and the tumor
microenvironment. In contrast, patients with an “unfavorable” gut microbiome (with low
diversity and high relative abundance of bacteria of the order Bacteroidales) have impaired
systemic and anti-tumor immune responses mediated by limited intratumoral infiltration of
both lymphoid and myeloid elements, weakened antigen presentation capacity, and skewing
towards immunoregulatory cellular and humoral elements in the periphery, including Treg and

MDSC.
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[0080] Further studies were also undertaken in a mouse melanoma model system.
These studies showed mice that received fecal microbiota transplantation from a responder
population had decreased tumor growth and increased response to anti-PDL1 therapy.
Moreover, mice that received transplantation of a responder microbial popultion had higher
percentages of innate effector cells (expressing CD45*CD11b*Ly6G*) and lower frequency of
suppressive myeloid cells (expressing CD11b*CD11c™*) in the spleen as well as an increased
the number of CD45" immune and CD8* T cells in the gut. These findings highlight the
potential for parallel modulation of the gut microbiome to significantly enhance checkpoint

blockade efficacy, warranting prompt evaluation in clinical trials.

[0081] Based on these findings, methods of cancer treatment and diagnosis are
provided herein. In one method, short-chain fatty acids, such as butyrate and/or a population
of short-chain fatty acid-producing bacteria, such as butyrate-producing bacteria, are
administered to patients during treatment with immune checkpoint blockade to enhance
therapeutic responses. Also provided herein are methods to use the diversity and composition
of the gut microbiome as a predictive biomarker to identify patients who will have a favorable

response to immune checkpoint blockade.
I. Definitions

[0082] As used herein, “essentially free,” in terms of a specified component, is used
herein to mean that none of the specified component has been purposefully formulated into a
composition and/or is present only as a contaminant or in trace amounts. The total amount of
the specified component resulting from any unintended contamination of a composition is
therefore well below 0.01%. Most preferred is a composition in which no amount of the

specified component can be detected with standard analytical methods.
[0083] As used herein, “a” or “an” may mean one or more than one.

[0084] The use of the term “or” in the claims is used to mean “and/or” unless explicitly
indicated to refer to alternatives only or the alternatives are mutually exclusive, although the
disclosure supports a definition that refers to only alternatives and “and/or.” As used herein,

the term “another” may mean at least a second or more.
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[0085] Throughout this application, the term “about” is used to indicate that a value
includes the inherent variation of error for the device, the method being employed to determine

the value, or the variation that exists among the study subjects.

[0086] The phrase “effective amount” or ‘“therapeutically effective amount” or
“sufficient amount” means a dosage of a drug or agent sufficient to produce a desired result.
The desired result can be a decrease in tumor size, a decrease in the rate of growth of cancer
cells, a decrease in metastasis, increase in CD8+ T lymphocytes in the tumor or tumor immune
infiltrate, an increase in CD45+, CD3+/CD20+/CD56+, CD68+ and/or HLA-DR+ cells in the
tumor, an increase in CD3, CDS8, PD1, FoxP3, Granzyme B and/or PD-L1 expression in a
tumor immune infiltrate, a decrease in RORyT expression in a tumor immune infiltrate, an
increase of effector CD4+, CD8+ T, monocytes and/or myeloid dendritic cell in the systemic
circulation or the peripheral blood, a decrease of B cells, regulatory T cells and/or myeloid
derived suppressor cells in the systemic circulation or the peripheral blood of the subject or any

combination of the above.

[0087] The term “‘tumor cell” or “cancer cell” denotes a cell that demonstrates
inappropriate, unregulated proliferation. A “human” tumor is comprised of cells that have
human chromosomes. Such tumors include those in a human patient, and tumors resulting from
the introduction into a non-human host animal of a malignant cell line having human

chromosomes.

[0088] As used herein, the term “antibody” refers to an immunoglobulin, derivatives
thereof which maintain specific binding ability, and proteins having a binding domain which
is homologous or largely homologous to an immunoglobulin binding domain. These proteins
may be derived from natural sources, or partly or wholly synthetically produced. An antibody
may be monoclonal or polyclonal. The antibody may be a member of any immunoglobulin
class, including any of the human classes: IgG, IgM, IgA, IgD, and IgE. Antibodies used with
the methods and compositions described herein are generally derivatives of the IgG class. The
term antibody also refers to antigen-binding antibody fragments. Examples of such antibody
fragments include, but are not limited to, Fab, Fab’, F(ab')2, scFv, Fv, dsFv diabody, and Fd
fragments. Antibody fragments may be produced by any means. For instance, the antibody
fragment may be enzymatically or chemically produced by fragmentation of an intact antibody,
it may be recombinantly produced from a gene encoding the partial antibody sequence, or it

may be wholly or partially synthetically produced. The antibody fragment may optionally be
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