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INTERNATIONAL SEARCH REPORT Intermational application No.
PCTIUS17/22663

A, CLASSIFICATION OF SUBJECT MATTER
IPC - AG1K 39/39, 47148, 35/17; COTK 14/725 (2017.01)

CPC -
AG1K 39/0011, 39/39, 47/48884, 35/17, COTK 14/70538

According w International Patem Classification (TPC) or o both national classification and IPC
B. FIELDS SEARCHED

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

Documemtation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History document

Elecironic data base consulted during the international search (name of data base and, where practicable, search terms used)
Saee Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Mo.
X US 2016/0051698 A1 (THE JOHNS HOPKINS UNIVERSITY) February 25, 2016; paragraphs | 26-29, 31/29, 33/31/29,
- [0022), [0024], [0032]-[0033], [0035]{0037], [0046], [0049), [0058), [0070), [0083), (0088, 34/33131/29
Y [C080), [0179], [0193]-[0195], [0:200], [0206), [0217], [0223], [0225}-[0226] -

1-2, 31-2, 4/31-2,
5/3/1-2, 30, 31730,
32/31/29-30, 33/31/30,
34/33/31/30, 6768,
T0/E7-69, 71706769

Y ~|(CHIU, Y ot al.) HLA-Ig Based Artificial Antigen Presenting Cells for Efficlent ex vivo Expansion |30, 31/30, 32/31/30,
of Human CTL, 2011. Joumal of Visualized Experimants. Val. 50, DO!: 10.3791/2601; abstract; |33/31/30, 34/33/31/30
Protacol, section 2 :

Y US 7,977,095 B2 (BONYHADI et al.) July 12, 2011; column 4, lines 20-27; colurmn 7, linas 32/31/28-30
58-61; column 8, lines 32-33; column 19, lines 24-28 N
~|{BARRETT, AH ot a1.) Relapse after allogenaic stem cell transplantation. Expert Review of 67-69, 70/67-69,
Y Hematology. August 2010. Vol. 3, Na. 4, pp. 428-441, DOI: 10.1586/ehm.10.32; abstract; page |71/7067-69
7, fourth paragraph
Y WO 2015/153788 Al (SEQUENTA, LLC) Cclober 8, 2015; absiract; paragraph [0091] 1-2, 31-2, 4/3/1-2,
5/311-2

m Further documents are listed in the continuation of Box C. |:| See patent family annex.

*  Special categories of cited documents: “T"  later document published after the internationat filing date or priosity

“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to undersiand
10 be of particular relevance the principle or theory underlying the inveation

“E" earlier application or patent but published on or after the intermational X" document of particular relevance; the claimed invention cannot be
filing date considered novel or canmol be considered to invelve an inventive

“L" dpcgment wrll’ilghhmay thrgr d.qubus an prfiuril.'y I;:Iain](s)_ or whic[us step when the document is 1aken alone
cited to establish the publication date of another citalion or olher wy=  gooyment of particular relevance; the claimed invention cannot be
special reason (as specified) congidered lopainvolve an invendive step when the document is

*O” document referring to an omal disclosure, use, exhibilion or other combined with one or more other such documents, such combination
means . being obvious to a person skilled in the art

“P" d t published prior to the i ional filing date but later than  wgn i
o pn'ority e claiﬁwd ! 3 &" document member of the same patent family

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

28 July 2017 (26.07.2017) 2 8 A U G 2m7

Name and mailing address of the ISA/ Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Shang Thomas

P.O. Box 1450, Alexandria, Virginia 22313-1450 PET Holpdes: 5712724300

Facsimile No. 571-273-8300 BCT OSP: 5712721774

Form PCT/ISAS210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
. PCTIUS17/22663

Box No. II 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. |:] Claims Nos.;

because they relate 1o subject 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 szarch can be carried out, specifically:

3 % Claims Nos.: 6-10, 16-23, 35-45, 53-63, 66, 72-76 .
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 Intemational Searching Authority found multiple inventions in this international application, as fellows:
-***_Please Ses Naxt Supplemental Box-***-

1. D As all required additional search fees were timely paid by the applicant, this interational 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.

kR |:| 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 ¢laims Nos.:

4. & No required additional search fees were timely paid by the applicant. Consequently, this imernational search repert is
restricted to the invention first mentioned in the claims; it is covered by claims Nos..

1-5, 28-34, 67-T1

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
fize was not paid within the time limit specified in the invitation.

[:I No protest accompanied the payment of additional search fees.

Form PCT/ISAS210 (continuation of first sheet (2}} (January 20135)
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INTERNATIONAL SEARCH REPORT International application No.
4 PCTIUS17/22663

C (Continvation). ~ DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Retevant to claim No.

= (HUANG, J} at al.} Detection, phenotyping, and quantification of antigen-specific T cells usinga  |1-2, 3/1-2, 4/3/1-2,

peptide-MHC dodecamer. PNAS. March 15, 2016. pp. E1890-E1897, DOl 5131-2
10.1073/pnas.1602488113; abstract

Y

k¢ ~ [ {GARBER, HR et al.) Adoptive T-cell therapy for Laukemia. Molecular and Cellular Therapies. |68, T0/&8, 71/70/67-69
2014. Vol. 2, No. 25, abstract; page 1, first column first paragraph; page 1, second column first :
paragraph; page 2, second column, second paragraph; page 5, first column, first paragraph;
page 11, first column, secend paragraph; tabie 1

Y ™ [{PERICA, K et al.) Enrichment and Expansion with Nano-Artificial Antigen Presenting Cells for | 70/67-68, 71/70/67-89
Adoptive Immunotherapy. ACS Nano. July 28, 2015. Vol. 8, No. 7, pp. 6881-8871, DOI:
10.1021/acsnano.5h02629; abstract

Form PCT/ISA/210 (continuation of second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

. y ional application No.
Information on patent family members Internationat applicatio

" PCTIUS17/22663

-**.Continuad from Box Mo. | Obsarvations where unity of invantion is lacking-"*"-

This application contains the following inventlons 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 examined, the appropriate additional examination fees must be paid.

Group |, Claims 1-5, 28-34 and 67-71 are diracted toward a method for identifying an antigen-spesific TCR; preparing gn antigen-specific
T-cell population and treating a patiant thorgwith,

(_iroup Il, Claims 11-15 are directed toward a method for screening a T cell population for reactivity 1o a library of antigenic peptides.
Group Ik, Claims 24-27 are diracted toward a method for expansion of T cells comprising 2 heterctogous or engineerad T cell receptor,
Group IV, Claims 46-52, 64 and 65 are directad toward a method for ganerating a T cell expressing a chimeric antigen receptor (CAR).

46, a methad for generating a T cell expressing a chirmaric antigen receptor (CAR), comprising: magnetically enriching and expanding a
T ¢all popukation with paramagnetic nanoparticles having an MHGC-peptide antigen presanting complex on the surface thereof, to thereby
prepare an enriched and expanded antigen-spacific T cell population; and transforming the T cell population with a chimeric antigen
recaptor (CAR); a methad for expanding a T cell expressing @ CAR, comprising: providing the T cell population expressing a CAR, and
magnetically expanding the T cell population in the presence of paramagnetic nanoparticles having an MHC-peptide anligen presenting
complex on the surface thereoi.

The inventions listed as Groups IV do not relate to a singla general inventiva concapt under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the sama tr corresponding special technical featuras for the following reasons: the spedal technical features of Grougp |
include sequencing TCR genes in a T cell population, not present in any other Group; the special technical features of Group Il include
phenotypically evaluating T cells, not presant in any other Group; the special tachnical features of Group 11l include a heterelagous or
engineered TCR, not prasant in any other Group; the special technical features of Group IV include a chimeric antigen receptor, not
present in any othar Group.

Groups MV share the technical features including: a method for T cells, comprising magnetically enriching and expanding
antigen-specific T cells in a population with paramagnetic nanoparticlas, each having a surface-conjugated MHC-peptide antigan
presenting complex that presants an antigenic peptide of interast. Groups | and Il| share the technical features including: a T-cell
receplor,

However, these shared technical features are praviously disclosed by US 2016/0051698 A1 to The Johns Hopkins University
{hereinafter 'JHU').

JHU discloses a mathed for T cells (2 methed for T-calls; paragraph [0025]), comprising magnetically enriching and expanding
antigan-spacific T cells in a population with paramagnetic nanopartictes {comprising magnetically enriching and expanding
antigan-specific T cells in a population with paramagnefic nanopartides; paragraphs [0010], [0025]), each having a surface-conjugated
MHC-peptide antigen presenting complex that presents an antigenic peplide of interest (each having a surface-conjugated MHC-paptide
antigen presenting complex that presents an antigenic peptide of interest; paragraphs [0010], [0022), [0025]); and T-cell racaptar (a
T-cell recaptor; paragraph [0018)).

Since none of the special technical features of the Groups |-V inventions is found in more than one ¢f the invantions, and sinca all of the
shared technical faatules are previcusly disclasad by the JHU referenca, unity of invention is lacking.

Form PCT/1$A/210 (patent family annex) (January 2015)
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