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CTCGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCG
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TTTTGGGTGCTGGTGGTGGTTGGTGGAGTCCTGGCTTGCTATAGCTTGCTAGTAACAGTGGCCTTTATTATTTTCTGGGT
G

ooooObOO0oOoooooobObbobooooooooboboboooooooao
AAACGGGGCAGAAAGAAACTCCTGTATATATTCAAACAACCATTTATGAGACCAGTACAAACTACTCAAGAGGAAGATGG
CTGTAGCTGCCGATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTG
oooobObOO0ooooooobObboboooooooobbOoooooan
AGGAGTAAGAGGAGCAGGCTCCTGCACAGTGACTACATGAACATGACTCCCCGCCGCCCCGGGCCCACCCGCAAGCATTA
CCAGCCCTATGCCCCACCACGCGACTTCGCAGCCTATCGCTCC
ooooObOoOO0oO0ooooooobObobOoooooooobobboboooao
AGAGTGAAGTTCAGCAGGAGCGCAGACGCCCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAACGAGCTCAATCTAGG
ACGAAGAGAGGAGTACGATGTTTTGGACAAGAGACGTGGCCGGGACCCTGAGATGGGGGGAAAGCCGAGAAGGAAGAACC
CTCAGGAAGGCCTGTACAATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACAGTGAGATTGGGATGAAAGGCGAGCGC
CGGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGTACAGCCACCAAGGACACCTACGACGCCCTTCACATGCA

GGCCCTGCCCCCTCGCTAA
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Electronic data base consulted during the international search (name of data base and, where practicable, search terms used}

PatBase, Google Patents, Google Scholar

Search terms: chimeric antigen raceplor, CAR, HLA-DR, HLADR, anti-HLA-DR, CD8, CD28, 4-1BB, CD137, CO3, CD3 zela, signaling,
hinge, transmembrane, costimulatory, heavy chain, light chain, antibody, cancer, tumer, malignancy, necplasm, likelihcod, predict, respo

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to ¢laim No.

Y US 2014/0370017 A1 {THE TRUSTEES OF THE UNIVERSITY OF PENNSYLVANIA) 18 1-7, 3845, 5051
Dacamber 2014 (18.12.2014) para [0008], [0015], [0018], [0124], (0127], [0128], {0138], [0140],
[0142), [0143], [0146], [0180), [0183)

Y US 2005/0208048 A1 (MCMAHAN et al.) 22 September 2005 (22.09.2005) para [0002], [0007], | 1-7, 38-45, 50-51
[0089), (0203), (0226], {0227)

hi US 2006/0063208 A1 {MEARES et al.) 23 March 2006 (23.03.2006} para [0019], [0124], [0374]; | 4-7
SEQ ID NOs: 8, 14, 15

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

“  Special categories of ¢ited d *T*  later document published after the international filing date or pricrity

“A”  document defining the general state of the art which is not considered date and pot in conflict with the u]iﬁehqnhon but cited to understand
to be of paniicular relevance the principle or theory underlying the invention

“E" carlier application or patent bui publiched on orafter the intemational “* document of particular relevance; the claimed invention cannot be
filing date cansidered novel or cannat be cansidered to mvolve an inventive

“ dplg:imm Ml?lc;lh m‘ﬁy mrgl\l.,- d[.?..mi otn p?:gr[ty afllimﬁ' or Whic&;s step when the document is taken alone
clted 10 establl e publication date of another citalion or GLASr wym ent of particular relevance; the claimed invention cannat be
special reason (a3 specified) cansidered mmirr}vulvu an inventive step when the document is

“0" document referring to an oral disclosure, use, exhibition or other combined with one or more ether such documents, such combination
means being obvious to a person skilled in the art

“P* docursent published prior to the intemational filing date but later than  «g» Jocument member of the same patent family
the priority date claimed

Date of the zcmal completion of the international search Date of mailing of the intemational search report

21 October 2016 3 -l 0 CT 20‘]6

Name and mailing address of the ISA/US Autherized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner far Patents Lee W. Young

P.O. _Bo:_: 1450, Alaxandria, Virginia 22313-1450 FCT Helpgesk; $71-372-4300

Facsimile Mo,  571-273-8300 PCT OSP: 571-272:7774

Fori PCT/ISA/210 (second sheet) (January 2015}
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INTERNATIONAL SEARCH REPORT Iniernational application No.

PCT/US 16/35916

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

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

a. fomiing part of the intermational application as filed:

m in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file,

b. D furnished together with the internatianal application under PCT Rule 13ser.1(a) for the purposes of intemational search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13fer, 1(a)).
EI on paper or in the form of an image file (Rule 13#2r.1(b) and Administrative Instructions, Section 713).

2. In addition, in the case that more than one version or ¢opy 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 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.
PCTIUS 16/35916

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:

L D Ctaims Nos.:

because they relate to 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 intenational search can be camried out, specifically:

3. E Claims Mos.: 8-37, 4649
because they are dependent claims and are not drafted in accordancs with the second and third sentences of Rule 6.4{g).

Box No. II1  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

This application contains the following inventions or groups of inventions which are net 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.

Group |: Claims 1-7 and 50-51, drawn to a HLA-DR chimeric antigen receptor {CAR) and to a kit comprising the HLA-DR CAR

Group Il Claims 38-45, drawn to methods for determining if a subject is likely to respond to HLA-DR CAR therapy, and to methods for
monitoring HLA-DR CAR therapy

--—pl@ase see confinuation on next extra shaet-——--

1. & As all required additional search fees were timely paid by the applicant, this international search repont 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 additionat 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. I:I 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 Nos.:

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 invitation.

N
M Mo 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 Intermational application No.

PCT/US 18135916

Conftinuation of: Box No. Il Observetions where unity of invention is lacking

Tha inventions listed as Greups | and [l do not relate 1o a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the sama or comasponding speclal technical featuras for the following reasons:

Special Technical Features

Group | requires a composition comprising HLA-DR CAR comprising specific hinge, transmembrane, cestimulatery signgling regions,
and signaling doemains, not raquired by Group II.

Group Il requires method staps for determining the likelihood of a subjact’s rasponse to HLA-DOR CAR therapy and method steps for
monitoring HLA-DR CAR therapy, not required by Group |.

Common Technical Features
The feature shared by Groups | and Il is HLA-DR chimaric antigen recaptor (CAR).

Howsever, this sharad technical feature does not rapresant a contribution over prior art, bacausa the shared technical featura is taught by
US 2014/0370017 A1 to The Trustess of the University of Pennsylvania (hereinafter 'Univ Penn') in view of US 2005/0208048 Al to
McMahan et al. (herainafter ‘McMahan').

Univ Penn discloses a chimeric antigen receptor (CAR) (para [0124] "The present invention provides chimeric antigen receptor (CAR)
comprising an ext llular and ir Ilar dornain™). Univ Penn does not teach that the CAR Is an HLA-DR CAR. Howaver, Univ Pann
does teach that in some embediments the CAR comprises an antigen binding moeity that targets a tumor antigen {para [0124] "The
extracellular domain comprises a targat-specific binding alement otharwise raferred to as an antigen binding moiety."; para [0127] "the
CAR of tha Invention comprises a target-specific binding element otherwise referred to as an antigen binding molety ... Thus examples
of cell surfage markers that may act as ligands for the antigen moisty domain in the CAR of the invantion include those assoclated with
... cancar cells"; para [0128] "In one embodimant, the CAR of the invention can be enginesred to targst a tumor antigan of Interest by
way of engineering a desirad antigen binding moisty that specifically binds to an antigen on a tumor cell*), and that the antigen binding
moisty can be an antibody or fragment thereof {para [0008] "In one embadiment, the antigen binding domain in the CAR is an antibody
of an antigen-binding fragment thereof"). McMahan discloses an antibody that targets a tumor antigen, wherein the tumor antigen is HLA
-DR (para [0002] "Antibodias presented hargin bind spacifically to the HLA-DR antigen and induce apoptosis in HLA-DR expressing
tumor cells”; para {0007] "HLA-DR-specific antibodies and antigen-binding fragmants thareof that are capable of triggering apoplosis in
HLA-DR positive tumor calis. This invention is based, in part, on the discovery that antibodies that specifically react with human major
histocompativility complex {(MMG) class |l can induce apaplosis of cells exprassing HLA-DR molecules on thelr surface®; para [0099] "the
present invention Is directed to HLA-DR-speclfic antibodles and compoesitions and methods comprising HLA-DR-spacific antibodies.
Antibodiss prosaniad Raralin are sffactive in inducing a poptasis of twmaor calls, but not normal cells, which express HLA-DR."). Given
that Univ Penn teaches that the CAR can comprise an antigen binding moiety targeted o a tumcor antigen and that said antigan binding
miaty can be an antibody, and MchMahan teaches an anti-tumor antigen binding meiety comprising an antibody directed at HLA-DR that
Is effective for tumor therapy, one of crdinary skill in the art weuld have found it obvious that the antigen binding meisty in the CAR of
Univ Pann can be the HLA-DR antibody of McMahan. Thus, ane of ordinary skll! in the art would have found an HLA-DR CAR obvigus
In view of Univ Penn and McMahan.

Groups | and |1 thersfore lack unity of invention undar PCT Rule 13 because they do not share a same or corrasponding special
technical faature.

Item 4 {continued)

Claima 8-37 and 46-49 are dependent claims and are not drafted in accordence with the second and third sentences of Rule 6.4(a).

Form PCTASA/210 {extra sheet) (January 2015)
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