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INTERNATIONAL SEARCH REFORT

JP 2024-541588 A 2024.11.8

Internations] application No,

PCTIUS 22/80582

A.  CLASSIFICATION OF SUBJECT MATTER

IPC - INV. CO7K 14715, COTK 14/705, CO7K 19/00 (2023.01)

ADD. A61K 38/00, CO7K 16/24 (2023.01)
CPC - INV. CO7K 14/7155, CO7K 14/715

ADD. CO7K 14454, COTK 2319/74, COTK 2319/02, CO7K 2319/03
According to International Patent Classification (TPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History documant

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)

San Search Histery document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim Ne.

X US 2020/0397821 A1 {EXUMA BIOTECH CORP) 24 December 2020 {24.12.2020) para [0151]; | 1, 8,9

[0165]; [0179]; [0220]; [0223]; [0232]-[0234]; [0284]; [(0358]; [0364]]0388]; [0455]

A WO 2021/207709 A1 (SEATTLE CHILDREN'S HOSPITAL (DBA SEATTLE CHILDREN'S 1,8,9

RESEARCH INSTITUTE)) 14 Qctober 2021 {14.10.2021) full document

D Further documents are listed in the continuation of Box C.

D See patent family annex.

¥ Special categories of cited documents:
“A”  document defining the general state of the art which is not considered
to be of particulat relevance

“D” document cited by the applicant in the international application
“E” earlier application or patent but published on or after the international
filing date

“1.” document which may throw doubts on priotity claims) or which
is cited to establish blication date of anather citation or other
special reasan (as specified)

“T™ later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” dotument of particular relevance; the elaimed inventian cannot be
considered novel or cannot be considered to involvean inventive step
when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot
be considered to invaolve an inventive step when the document is
combined with one or more cther such documents, such combination
being obvious to a person skilled in the art

“0” d referringtoan oral disclosure, wse, exhibitionor other means
“P”  document published prior to the international filing date but Iater than &  document member of.the same patent famity
I the priority date claimed -7 )

Date of the actual completion of the international search

05 Aprll 2023

Drate of mailing of the international search report

“MAY 02 207

Name and mailing address of the ISA/US

Mail Stop PCT, Atin; ISA/US, Commissioner for Patents
P.C. Box 1450, Alexandrla, Virginia 22313-1460

Facsimile No. §71-273-8300

Authorized officer
Karl Rodriquaz

Telephone No. PCT Hefpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT

JP 2024-541588 A 2024.11.8

International application No.

PCT/JS 22/80582

Box No. I Nucleotide and/or amino acid sequence(s} (Continuation of item 1.c of the first sheet)

1.
carried out on the basis of a sequence listing;

- forming part of the intem:;tional application as fi led,

international application as filed.

listing.

3. Additional comments:

With regard to any nncleotide and/or amino acid sequence disclosed in the intemational application, the international search was

b. D furnished subsequent to the international fi ling date for the purposes of international search (Rule 13ter.1¢a)),

|:| accompanied by a statement to the effect that the sequence listing does nat go beyond the disclosure in the

2. D With regard to any mueleotide andfor anino 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 WIPO Standerd ST.26 compliant sequence

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2022)
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INTERNATIONAL SEARCH REPORT lntemationa.l application Nao.

PCTIUS 22/80582

BoxNo.11  Observations where certain clalms were found unsearchable (Continuation of item 2 of first sheet)

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

1. D Claims Nos.:

because they relate to suhject matter not required to be searched by this Authority, namely:

2, D Claims Nos.;

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

3. Claims Nos.: 12-47 .

because they are dependent claims and are not drafted in accardance with the second and third sentences of Rule 6.4(a).

BoxNo.IIl  Observations where unity of invention is lacking (Continuation of item 3 of Rrst sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions o ba searched, the appropriate additional search faes must be paid.

—continued on extra sheet--

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all scarchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

a

: 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.:

-

: No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nes.:
1, 8-8{In part), Imited to ST2 and IL1RAF membrane proximal signaling domains

Remark on Protest D The additional seatch fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee,

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet {2)) (July 2022)

10

20

30

40

50



(57) JP 2024-541588 A 2024.11.8

INTERNATIONAL SEARCH REPORT International application No.

PCT/US 22/80582

~-gonfinued from Box III: Unity of inventlon lacking—

Group I+, claims 1-5, 8-9(in part), direcled to a chimerl; signaling receptor for contralling signaling of a gene in a cell. The chimeric
signaling receptor will be searched to the extent that the first and second membrane proximal signaiing domalns encompass an
intracellular signaling domain or functional fragment of ST2 and IL1RAP. The first named invention was determined based on these
being the first listed membrane proximal signaling domains (claim 1). This first named invention has been selectad based on the
guldance set forth In sectlon 10.54 of the PCT Internaticnal Search and Preliminary Examination Guidelines. Itis belfeved that claims 1,
8-8B(In part) encompass this first named invention, and thus these claims will be searched withaut fae to the extent that the first and
second membrana proximal signaling domains camprise an Intracellular signaling domain or funclional fragment of T2 and IL1RAP,
Additional membrane proximal signaling domain{s) will be searched upen the payment of additional fees. Applicants must spacify the
¢laims that encompass any additionally elected membrane proximal signaling domain(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. Fallure 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. An exemplary election would ba where the first and second membrane proximal signaling domaln comptises an intracellular
signaling domaln or functional fragment of IL18R1 and IL18RAP, (claims 2, 8-8(in part)).

Group I+, claims 6-7, 8-9(In part}, 10-11, directed to a chimeric signaling receptor comprising a first polypeptide and a second
pelypeptide, each comprising a membrane distal signaling domaln. Group I+ will be searched upon payment of additional fees. The
method may be searched, for sxample, to encompass first and second polypeptide sequences SEC ID NO: 1 and 2, raspectivaly, far an
additional fee and election as such. Itis believed that claims 8-7, 8-8{in part), 10-11 read on this exemplary invention. Addltional first
and second polypeplide sequence(s) will be searchad upon the payment of addltional fees. Applicants must specify the claims that
encompess any additionally elected first and second polypeptide sequence(s). Failure to clearly identify how any pald additional
invention fees are to ba applied to the"+" group(s) will result in onty the first claimed invention to be searched. Another exemplary
elaction would be first and second polypapide sequences SEQ ID NO: 1 and 3, respectively, (clalms 6-7, 8-0{in part), 10-11).

The inventlers listed as Groups I+ and |1+ do not relate 1o a single spedial technical feature under PCT Rule 13,1 bacause, under PCT
Rule 13.2, they lack tha same or corresponding special technical features for the following reasons:

Spaclal techrical features

Group I+ has the spedal technlcal feature of a receptor for controlling signaling of ST2, IL18R1, IL36R, IL10R, or LIFR in a call, where
tha firat or second membrane proximal signaling domaln comprises an intracellular signaling domaln or functional fragrment of a gene
selectad from §T2, IL18R1, IL36R, IL10R, or LIFR, that is not required by Group I+ or 11l

Group [1+ has the specfal technical feature of a first polypeptide comprizing a membrane distal signaling domaln and a second
polypeptide comprising a membrane distal signaling domaln, that Is not required by Group I+ or 1.

The Inventions of Group I+ each include the special technical feature of a chimeric signafing receptor with a different first and/or second
membrane proximal signaling domains), and is considered a distinct tachnical feature,

The inventlons of Group 1+ each include the special techical feature of a different first and/or second polypeptide sgquence(s), and is
considered a distinat technical feature.

No technical features are shared between the peptide amino acid sequences of Group 11+ and accordingly these groups lack unity
priori.

Commen technical features

The inventions of Groups I+ and |1+ share the common technical feature of a chimeric signaling receplor comprising a first polypeptide
and a second polypeptide, whereln: the first polypeptide comprises a first extracellular domain, a first ransmembrana domaln, a first
membrane proximal signaling domain, and a first membrane distal signaling domain, and the second palypepiide comprises a second
extracellular domnaln, a second transmembrane domaln, and a sacond membrane proximal signaling domaln.

The Inventions of Groups |+ further share the common technical feature of a chimeric signaling recepter for controlling ST2 or IL1BR
sigraling In g cell, the chimetic signaling recaptor comprising a first polypeptide and a sacend polypeptide, wherein:

the first polypeptlde comprises a first extracaliular domaln, a first tansmembrane domain, and a first membrane proximal signaling
domain,

the sacond polypeptide comprises a second extracellular domaln, a second transmembrane domaln, and a sacond mambrane proximal
signaling domaln,

the first extracellular domaln comprises the rapamyeln binding domain of FK-binding protein 12 (FKBP) or a functional fragment thereaf,
the second extracellular domaln comprises the rapamycin binding domain of FKBP12-Rapamycin Binding domain of mTOR (FRB) or
functional fragment thereof; and whereln

{1} the firat membrang proximal signaling domain compriges an intracellular signaling domain or functional fragment of ST2 or IL18R, and
the second membrane proximal signaling domain comprises an intraceliular sighaling domain or functional fragment of IL1RAP or
IL18RAP; or

(II) the first membrane proximal signaling domain comprises an intracellular signaling domain or functional fragment of IL$RAP or
IL18RAP, and the secaond membrane proximal slgnaling dorain comprises an intracsllular signaling domain or functlonal fragment of
ST2or IL18R.

Even if the inventions listed as Group I+ were considered to share the fechnical features of including: the first and secand polypeptides
furthar comprising a first and second membrane distal signaling domalns, these shared technlcal features are previously disclosad by
the prlor an, as further discussaed below.

~gonlinued on next sheet—

Form PCT/ESA/21( (extra sheet) (July 2022)
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—continued from previous sheet--

The feature shared by Groups I+ and I+ and the faéiure sharad by tha inventions listed as Group I+ and LI+ ara taught by US
2020/0397821 A1 ta EXUMA BIOTECH CORP, (hereinafter "Exuma™}. o

Exuma teaches a chimeric signaling receptor for controlling IL1R or IL18R signaling in a cell {abstract "englneered slgnailng
polypeptides that can include a iymphoproliferative elament, and/or a chimeric antigen raceptor {CAR)"; para [038€] "first intracellular
(P3) domains from IL17RD, IL17RE, IL1RAP, IL23R, and MPL, or mutants theraof that are known to premote signaling activity in certain
cell types, when found at the first intraceliular domain (P3) of candidata chimeric polypeptides elements herain, promoted prollferation of
PBMGs.. first Intracellular domains from IL21R, MPL, and OSMR, or mutants thereof that are known to promote signallng activity in
certain call types, were the best performers when analyzed in this way"), the chimelc signaling receptor comprising a first polypeptide
and a second polypeptide {para [0151] "a polynucleotide having one or mara transeriptional units encading one or more englneersd
sighaling polypeptides...when two signaling polypeptides are utilized"; [0165]; [0232}; [0455] "either or both transactivators can be split
Into two or more polypeptides"), wherafn:
:’he ﬂrlst palypeptide comprises a first extracellular domain, a first transmembrane domain, and a first membrane proximal signaling
lomaln, .
the secand polypeptide comprises a second extracellular domain, a second transmembrane domaln, and a second membrane proximal
signaling domain (para [0165] "In some embodiments, an engineered signaling polypeptide Includes any comblination of an extracellular
domain (e.9. an antigen-specific targeling region or ASTR), an optional a stalk and a transmembrane domaln, combined with one or
more inlracellular activating domalns, one or more modulatory domaine (such as a co-stimulatary domain), and ane or mare T cell
survival motifs. In illustrative embodiments, at least one, iwo, or all of the engineered signaling polypeptides is a chimeric antigen
receptor (CAR) or a lymphoproliferative element including a chimesc lymphoproliferative element (CLE)™: [0234] "the first engineered
signaling pofypeptide includes a first extracellular antigen binding domain that binds a first antigen, and a first intracellular signaling
domaln; and a second engineered signaling polypeptide includes a second extracellular antigen binding domain that binds a sacond
antigen, or a receplor that binds the second antigen; and a second Infracellular signaling domain...the first enginesred signaling
polypeplide andfor the second engineered signaling polypeptide additionally comprises a transmembrane domain™),
the first extracallular domain comprises the rapamycin binding domain of FK-binding protein .12 (FKBP) or a functicnal fragment thereof
{para [0167] "the extracallular domain comprises a dimerizing motif'; [0336]; {0455] "In some embodiments, one polypeptide can be a
fusion with FKBP, or functional mutants.and/cr fragments thereof, or multiple FKBPs and another polypeptide can be a fusion with the
FRB domain of mTOR, or functional mutants and/or fragments thereof™),
the second extracellular domain comprises the rapamycin binding demain of FKBP12-Rapamyein Binding domain of mTOR (FRE) or
functionai fragment thereof (para [0167] "the extracellutar domain cornpriges a dimerizing motif*; [0336]; [0455] "In some embodiments,
one polypeptide can be a fusion with FKBP, or functlonal mutants and/or fragments thereof, or multiple FKBPs and another polypeptide
can be a fusion with the FRB domain of mTOR, or functional mutants and/or fragments thereof"); and wherein
{i) the first membrane proximal signaling domain comprisas an Intracellular signaling domain or funclional fragment of IL1R or IL18R,
and the second membrane proximal signaling domaln comprises an Intracellular signaling domaln er functional fragment of IL1RAP
{para [0358] "intracellular domains from genes having matched domains {e.g. transmembrane gene and first intracellular gene and
opticnally second intracellular gene)”; [0358] "Constructs with Intracellular domains from...IL18RAP...IL1RL1...when present at the first,
intracellular domaln (P3)"; [0364]-[0366] "For Library 3A, first intracetiutar (P3) domains from ...IL1RAP...IL18R1...a8 elther the second
Intracellular domalm, or In ilustrative embedimants, the first intracellular domain”).

Aa the teshnical features were known in the art at the time of the invention, they cannot be considered apeciat technical features that
would otherwise unify the groups.

Therefore, Groups I+ and I+ inventions lack unity under PCT Rule 13 because they do not share the same or cotresponding special
technlcal feature.

**continuation of number 4 above: claims 12-47 are held unsearchable because they are dependent claims and are not drafied In
accordance with the second and third sentences of Rule 8.4(a).

Form PCT/ISA/210 (extra sheet) (July 2022)

10

20

30

40

50



(59)

JP 2024-541588 A 2024.11.8

0000000000
(51)000000

d

OooooooooooooooDooDooooooooooogoao

ooooooooo 4B0O65

oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

15/61 (2006.01)
15/12 (2006.01)
15/63 (2006.01)
15/864(2006.01)
15/867(2006.01)
15/85 (2006.01)
15/88 (2006.01)
5/10 (2006.01)

5/0783(2010.01)

35/12 (2015.01)
35/17 (2015.01)
35/28 (2015.01)
31/436 (2006.01)
29/00 (2006.01)
37/06 (2006.01)
37/02 (2006.01)
37/08 (2006.01)
11/06 (2006.01)
1/16 (2006.01)
25/28 (2006.01)
9/10 (2006.01)
11/00 (2006.01)
27/02 (2006.01)
1/04 (2006.01)
31/04 (2006.01)
25/00 (2006.01)
21/04 (2006.01)
19/02 (2006.01)
17/00 (2006.01)
17/06 (2006.01)

oo

goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo
goooo

15/61
15/12
15/63
15/864
15/867
15/85
15/88
5/10
5/0783
35/12
35/17
35/28
31/436
29/00
37/06
37/02
37/08
11/06
1/16
25/28
9/10
11/00
27/02
1/04
31/04
25/00
21/04
19/02
29/00
17/00
17/06

gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
gooo
ooo

gooo
gooo

gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd
gogd

gbooobooooood

,RW,SD,SL,ST,SZ,TZ,UG,ZM,ZW),EA(AM,AZ BY KG,KZ,RU,TJ, TM),EP(AL,AT,BE,BG,CH,CY,CZ,DE,D
K,EE,ES,FI,FR,GB,GR,HR,HU,IE,IS,IT,LT,LU,LV,MC,MK,MT,NL,NO,PL,PT,RO,RS,SE,SI,SK,SM,TR),O
A(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW KM,ML,MR,NE,SN, TD,TG),AE,AG,AL,AM,AO,AT AU,AZBA B
B,BG,BH,BN,BR,BW,BY,BZ,CA,CH,CL,CN,CO,CR,CU,CV,CV,CZDE,DJ,DK,DM,DO,DZ,EC,EE,EG,ES FI
,GB,GD,GE,GH,GM,GT,HN,HR,HU,ID,IL,IN,1Q,IR,IS,IT,JM,JO,JP,KE ,KG,KH,KN,KP,KR,KW,KZ,LA LC,
LK,LR,LS,LULY ,MAMD,MEMG,MK,MN,MW MX MY,MZ,NA NG,NI,NO,NZ,OM,PA,PE,PG,PH,PL,
PT,QA,RO,RS,RURW,SA,SC,SD,SE,SG,SK,SL,ST,SV,SY, TH, T, TM, TN, TR, TT,TZ,UA,UG,US,UZVCV

N,WS,ZA,ZM,ZW

uboooob oodbo bobobooobodo bobobo boboo ooooo oo
(20000 DO0O0O0OoOoOOOoOoooooo
ugboooboooo ooobo boboboobo bobobo boboobo boooo oda
(20000 OO0O00oooo
gbobooobooboboooboboooboob obooo boboo obo oo oboboooo o

AA93Y AA94X AA94Y ABO1 AC14 BAO2 CA24 CA27 CA44

4C086 AAO01 AAO2 CB22 MAO2 MAO4 NAOS5 ZA01 ZA15 ZA33 ZA36
ZA59 ZA62 ZA68 ZA75 ZA89 ZA94 ZA96 ZBO7 ZB08 ZB11 ZB13

ZB15 ZB26 ZB35 ZC35

4C087 AAO01 AAO2 BB37 BB44 BB64 BB65 CA12 MAO2 NA14 ZA01
ZA15 ZA33 ZA36 ZA59 ZA62 ZA68 ZA75 ZA89 ZA94 ZA96 ZBO7
ZB08 ZB11 7ZB13 ZB15 ZB26 ZB35 ZC35

4H045 AA10 AA20 AA30 BA10 BA41 CA40 DAS0 DA51 DA89 EA28



(60) JP 2024-541588 A 2024.11.8

gbooooobon 28 FA74



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	reference-file-article
	search-report
	overflow

