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INTERNATIONAL SEARCH REPORT International application No,
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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - INV. - AB1K 36/17; AB1K 38/46 (2022.01)
ADD. - AB1K 38/C0; C12N 5/10; C12P 19/34 (2022.01)

CPC - INV.-A61K 35/17; C12N 5/0636 (2022.08)

ADD. - C12N 5/10; C12P 19/34; AG1K 38/465 (2022.08)
According te International Patent Classification {IPC) or 1o both national classification and [PC

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

Eiectronic database consulted during the international search (name of database 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.

Y WO 2020/198340 A1 {THE TRUSTEES QF THE UNIVERSITY OF PENNSYLVANIA) 01 1.3, 5. 6. 20-23, 4447
Qctober 2020 (01.10.2020) entire document

Y US 2021/0071139 A1 (THE TRUSTEES QF THE UNIVERSITY OF PENNSYLVANIA) 11 March | 1, 3, 5, 6, 20-23, 44-47
2021 (11.03.2021) entire document

A US 2018/0183932 A1 (THE BOARD OF TRUSTEES OF THE LELAND STANFORD JUNIOR 1, 3,5, 8, 20-23, 4447
UNIVERSITY) 20 June 2019 (20.06.2019} entire documant

A WO 2020/219682 A2 (ST. JUDE CHILDREN'S RESEARCH HOSPITAL INC.) 29 Octobaer 2020 11, 3, 5, 8, 20-23, 4447

{29.10.2020) entire document

P, X BELK et al. "Genome-wide CRISPR screens of T cell exhaustion identify chromatin remodeling | 1. 3, 5, 6, 28-23, 4447
factors that limit T cell persistence," bioRxiv, 21 April 2022 (21.04.2022), Pgs. 1-16, [retrieved on
31.10.2022). Refrieved from tha [nternet:<URL:
hitps:/fwww.biorziv.orgfeantent/10.1101/2022.04.20_ 48897 4v { .full.pdf>. entire documanit

D Further documents are listed in the continuation of Box C. |-_—l See patent family annex.

* Special categaries af cited documents: *T  later document published afler the interrational Eling date or priority

"A™ document defining the peneral state of the art which is not considered date and nat in conflict with the application but eited to understand
to be of particular relevance the principle or theary underlying the invention

“D" document eited by the applicent in the international application “X" document of particular relevance; the claimed invention cannot be

“E” earlier application or patent but published on or after the intemational cansidered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L™ document which may throw doubis an pricrity elaim{s) or which ™Y" document of particular relevance; the claimed invention cannct
is cited to eslablish ‘g)ubhcauon date of another citation or other be cansidered to involve an inventive step when the document is
special reason (23 specified) combined with ene or more other such dacuments, such cembination

“Q"  document referring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art

“P"  document published prior to the international filing date but laterthen  “&™  document member of the same patent family

the priority date claimed
Date of the actual completion of the internationat search Date of mailing of the international search report
31 October 2022 NDV 222022
Name and mailing address of the ISA/ Autharized officer
Mail Stop PCT, Attn: LSA/US, Commissioner for Patenls Taina Matos
P.Q. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 571-273-8300 Telephane No. PCT Helpdesk: 571-272-4300
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INTERNATIONAL SEARCH REPORT International application Na.
PCTIUS2022/074251
Box No. 1 Nueleotide and/or amino acid sequence(s) (Continuation of item 1.¢ of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disciosed in the international application, the international search was
carried out on the basis of a sequence listing:

8. E forming part of the international application as filed.

b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13/er1(a)),

accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

2. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPQO Standard 8T.26 compliant sequence

listing,

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2022)

10

20

30

40

50



(93) JP 2024-527997 A 2024.7.26

INTERNATIONAL SEARCH REPORT International application Na.

PCTAJS2022/074251

Box No. 11 Observations where certain elaims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of centain claims under Article 17(2)(a) for the following reasons:

1. I:] Claims Nas,:
because they relate to subject matter not required to be searched by this Autherity, namely:

2 I:I Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. 4 Ciaims Nos.: 7-10, 25-43, 49-56, 60-59
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.Ill  Observations where unity of invention is lacking (Cantinuation of item 3 of first shect)

This International Searching Authority found multiple inventions in this international application, as follows:

See exira shest(s).

1. |:| 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,

1. I:I 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, m 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 ¢laims Nos.:

1,36, 20-23, 44-47

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee. ’
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the nvitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT Internatiotal application No.

PCT/US2022/074251

Centinued from Box Mo. Il Observations where unlty of Invention Is lacking

This application contalns the following Inventions or groups of inventions which are not so Iinked as 1o form a single general Inventive
concept under PCT Rule 13,1, In order far all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+: claims 1-6, 20-24, and 44-48 are drawn to engineerad T cells, methods of making therapeutic T calls, and methods of
preventing T cell exhaustion comprising the sama.

Group 1I: claims 57-59 are drawn to methods for screening for ganes which facilitate T cell exhaustion.

The firat invention of Group |+ is restricted to an engineered T cell lacking & gene comprising INOBOC, methads of making a therapeutic
T cells, and methods of preventing T cell exhaustion comprising the same. [ is believed that claims 1. 3. 5, 6, 20-23, and 44-47 read on
this first named invention and thus these claims will be searched without fee to the extent that they read on an engineered T cell lacking
a gene encoding INQS0C,

Applicant is invited to elect additional engineered T cells to be searched in a specific combination by paying additional fea for each set of
election. An examplary election would be an engineered T cell lacking a gena comprising GATA3, mathads of making a therapeutic T
cells, and mathods of preventing T cell exhaustlon comprising the same. Additional engineered T cells will be searched upon the
payment of additional fees, Applicants must spectfy the dlalms that read cn any additional elacted inventions. Applicants must further
indicate, if applicable, the claims which read on the first named invention if different than what was indicated above for thig group,
Failure to clearly identify how any pald additlonal Invention fees are to be applied to the "+ group{s) will result in only the first claimed
fnvantion to be searched/examined.

The Inventions fisted in Groups I+ and Il do not relate to a single genaral inventive concept under PCT Rule 13.1, because under PCT
Ruie 13.2 thay lack the sama or corresponding special tachnical features for the following reasons:

The Greups |+ formulas do not share & significant structural element, requiring the selection of alternative genes where "an englnesred T
cell lacking at least one gene selected from the group censlsting of: INOBOC, GATA3, ARID1A, WDR82, TRPS3, GPR137C, ZFP219,
HDACT, ELMSAN1, and ACTRS."

The special technical features of Group I+, engineerad T cells, methods of making therapeutic T celis, and methods of preventing T cell
axhaustion comprising the same, are not present in Group I, and the special lechnical features of Group [, methods for screening for
genes which facilitate T cell exhaustion, are not present in Group I+.

Additionally, even if Groups [+ and 1l wera considered to share the technical features of an engineered T cell lacking a gene; an
engineared T call lacking et least one chromatin ramodeling protein or a gene encoding thereof; a methed of making a therapeutic T call,
comprising the steps of: cbtaining 8 sample comprising a T cell; altering the DNA of the T cell to knockout or disrupt a gane, and
enginearing the T cell to express an exogencus recepton; a method of making a therapeutlc T cell, comprising the steps of: obtalning a
sample comprising a T cell; altering the DNA of the T cell to knockout or disrupt at least one gene encoding & chromatin remedeling
protein; and engineering the T cell to express an exogencus receptor; a method of preventing T cell exhaustion cemprising genetically
modifying the T cell to lack a gene; and a method of preventing T cell exhaustion comprising genetically modifying the T cell to Jack at
least one chromatin remodeling protein or a gene encoding thereof, thase shared tachnical features do not represent a cantribution over
the prior art as disclosed by WO 2020/014235 v The Regents of The University Of California (hereinafier, "California™), WO
2020/219582 {o 5t. Jude Childran's Research Haspital Ing, {hereinarter, "St, Jude"}, and US 2019/0183932 to The Board Of Trustees Of
The Leland Stanford Junior Univarsity (hereinafter, "Stanfard").

Specifically, California teaches an angineerad T cell lacklng a gene {Clalim 15, [fhe genetlcally modified T cell of ¢laim 12, whereln the
T-cell inhibilory gene is ARID1A; Para. [0017], [(he term “inhibiting expressian” refers to Inhibiting or reducing the expresslon of a gane
or a protein ... methods may introduce nucleic acid substitutions, additions, and/or delstions inte the wild-type gene); and an enginesred
T cell lacking at leasi one chromatin remaodeling protein or a gene encoding thereof (Claim 15, [{lhe genetically modified T cell of claim
12, wherein the T-cell inhibitary gene is ARID1A; Para. [0017]. [t]he term “inhibiting expresslon” refers to Inhiblting or reducing the
expression of a gene or a protein ... methods may introduce nucleic acid substiiutions, additions, and/or deletions into the wild-type
gene).

Further, 8t. Jude teaches a mathod of making a therapeutic T cell {Abstract, modified T cells manufactured using the methods provided
by this invention ... mathods of using the modifled T czlls for treating a disease}, comprising the steps of: obtaining & sample comprising
a T cell; altering the DNA of the T eell ta knockout or disrupt a gene (Para, [0020], the method comprises: a) isolating a T cell from the
subjact or a doner; b) modifying a Regnase-1 gene or gene product in the T cell such that the axpression and/or function of Regnase-1
in the T call is reduced or eliminated), and enpineering the T cell to express an exogenous raceplor (Para, [0024)], the T ¢ell is further
engineered to express a T call receptor ar a chimeric antigen receptor (CAR)).

Further, Stanford teaches a method of pravanting T cell exhaustion comprising genetically modifylng the T cell to lack a gene {(Abstract,
methods ... In preventing exhaustion of enginesred {a.g., chimeric antigen receptor (CAR) T cells); Para. [0028], FIG. BA-D shows that
the knogkdown of inhibitory AP-1 family members JunB and BATF3 increases IL2 production In exhausted CAR T cells. {A) CRISPR
gens knockeut (KO) of JunB in HA-28Z exhausted CART cells).

The inventions fisted in Groups 1+ and I} therefore lack unity under Rule 13 because they da net share a sama or cammesponding special
technical features
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