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%

CD19 CAR % CAR| MESF |% CAR| MESF | CAR | MESF |% CAR| MESF | % CAR | MESF
CD8-1X 42.00 | 28845 | 39.90 | 34068 | 51.30 | 20984 | 77.80 | 21118 | 86.00 | 33611
CDS8-2X 6.63 | 14595 | 76.90 | 178206 | 90.10 | 69583 | 93.90 | 69875 | 97.50 94415
CD8-3X 12.50 | 10846 | 60.60 | 145928 | 8§6.30 | 44231 | 91.30 54830 97.20 87394
CD8-4X 6.98 7319 | 63.50 | 158301 | 87.00 | 31716 | 91.00 | 45239 97.20 57106
CD8-3X V2| 0.17 123 0.41 236 1.16 460
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CDE-8X V2 19.5 9.03
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INTERNATIONAL SEARCH REPORT [ntemational application No.
PCT/US 18/66334
Box No. | Nucteoticle 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 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, I:, furnished together with the international application under PCT Rule 13ter. | (a} for the purposes of international search
only in the form of an Annex C/5T.25 text file.

c. D furnished subsequent to the iniemational filing date for the purposes of international search only:
[:I in the form of an Annex C/ST.25 text fite (Rule 13rer, L{a)).
[:' on paper or in the form of an image file (Rule 13¢er.1{b} and Adminisirative 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 ferming part of the application as
filed or does nat go beyond the application as filed, as appropriate, were fumished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015}
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 18/56334

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

This international search report has not been established in respect of certain claims under Article F7(2)(a) for the following reasons:

1. D Claims Nos.:

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

2. D Claims Nos.:

becauge they relate 10 parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful intemational search can be carried out, specifically:

v
3. 1 Claims Nos.: 5-49, 53-81, 84
because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box Ne. II1  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:
This applicalion contains the following inventions or groups of inventions which are not so linked as to form a single genaral Inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group |, daims 1.4, directed to a chimeric polypaptida.
Group I, claims 50-52, directed to a chimeric antigen receptor {CAR}).

Group Il claims 82-83, directed to @ meathod of increasing expansion of a CAR or an engineored T cell expressing a CAR.

—-Please sea continuation on axtra sheet-—

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

2 D As alt searchable claims could be searched without effort justifying additional fees, this Authority did nol 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, K{ 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..
1-4

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 pratest 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/15A/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCTIUS 18/56334

A.  CLASSIFICATION QF SUBJECT MATTER
IPC(B) - AB1K 39/00, A61P 35/00, CO7K 14/705, COTK 14/71, COTK 14/725 (2019.01}

CPC - AB1K 2039/505, COTK 14/7051, CO7K 14/70517, COTK 2317/24

According to International Patent Classification (IPC) or 1o both national classification and |PC

B. FIELDS SEARCHED
Minimum decumentation searched (classification system followed by classification symbols}

See Search History Document

[locumentation 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 Dacument

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indioation, where appropriate, of the relevant passages Relevant to claim No.
X WO 2017/088012 A1 {CARTHERICS PTY. LTD.) 01 June 2317 (01.06.2017} para [00128], 1,2
— [00182], [00193) —
Y 34
Y US 2017/0008951 A1 (GLIKNIK INC.} 12 January 2017 (12.01.2017) para [0023) 34
D Further documnents are listed in the continuation of Bex C. D See patent family annex.
*  Special categories of cited d ts: “T" later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conllict with the npﬁhqauon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E" earlier application or patent but published on or after the international g, of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
b dpgmeﬂt wtln’i’qhhmt:y thrﬁl\y dqubli on prfinrity claim(s} or “micr;‘is step when the document is taken alone
cited to establisl e publication date o another citation or other “y* docament of particular cel the claimed i ion cannot be
special renson (os specified) - considored 1q involve an inveniive step when the document is
“0Q" document referring 10 an oral disclosure, use, exhibition or other combined with one or more other such docvments, such combination
means. being obvious to a person skilled in the art

“P”  document published prior to the intemational filing date but laterthan  wg= document member of the same patent family

the priority date claimed
Daie of the actual completion of the international search Date of mailing of the intemational search report
30 January 20189 2 ? F E B 20"9
Naime and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Aftn: ISA/US, Co_njmissinner for Patents Lee W. Young
P.Q. jBoﬂ.t 1450, Alexandria, Virginia 22313-1450 POT Halpdes: 6712724300
Facsimile No.  571-273-8300 PCT OSP: 571-272-7774

Form PCTASA/210 (sccond sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT Tmernational application No.
PCTIUS 18/56334

Continuation of Box No. 1l Qbservations where unity of invention is lacking:

The inventions listed as Groups I-l1l do nat relate to a single speclal tachnical feature under PCT Rule 13.1 because, under PCT Rule
13.2, they iack the same or coresponding special technical features for tha fellowing reasons:

Special technical features:

Group | has tha special technical feature of a spacer region connesting said trans-membrana rogion with said antigen binding ragion,
wharein sald spacar region comprises a sialk ragion{s) comprising at least one dimerlzation site, that is not required by Group Il or Il

Group I has the special technical feature of wherein said stalk extension region is homologous to the stalk region and comprises at least
one aming acid substitution relative to said stalk region, that is not required by Group | or lil,

Group Il has the spactal technical feature of enginaering a nuclele acld encoding the chimeric polypeptide to comprise a stalk extension
domain, thareby generating an engineered T call, that is not required by Greup Lor 11

Common technical features:

Groups I-1lf share the common technical feature of a chimeric polypaptide or CAR camprising an antigen binding region, a
transmambirana region, a stalk region, and a stalk extension region. Howavar, this shared technical featurs does not represent a
contribution over prior arl, because this shaned technical feature is taught by an aricle by Kunkele et al., entited "Functional Tuning of
CARs Reveals Signaling Threshold above Which CD8+ CTL Antitumor Potency Is Attenuated due to Cell Fas-FasL-Dapandant AICD"
(Cancer Immunel Res. April 2015, Vol 3, No 4, pages 368-379) (herainafter Kunkele).

Kunkele teaches a CAR polypeptide comprising: i) an antigen-binding region, ii) a transmembrane region, and ili) a spacer region
comprising a stalk region and a stalk extension region (pg 369 col 1 para 2 "CD171-specific CARs ware constructed using (G48)3
peptide-linked VL and VH segments of the CET-(gG2 monoclonal antibody (18). The scFv was codon optimized and subsequently linked
to variable spacer length domains based on 12AA [short spacar {SS)"hinge-only”], 119AA [medium spacer (MS)/hingeCH3"] or 229AA
[long spacer (LS)hinge-CH2-CH3"] derived from human IgG4-Fc. All spacers wers linked to the transmembrane domain of human
D28 and to signaling modules ..."; Note, applicant specification defines stalk region and stalk extension region in para [D080] “The stalk
region and/or stalk extension region(s) can comprise hinge domain(s} derived from a call surface protein or derivetives or variants
therecf...”).

As the technical features were known in the art at the time of the invention, they cannat be considered special technical featuras that
would otherwise unify the groups.

Tharalare, Group I-lIl inventions lack unity under PCT Rule 13 becausae thay do not share tha same or corresponding special technical
featura.

Form PCT/ISA/210 (extra sheet) (January 2015)
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