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atgetgctgctggtoaccagectgetgetgtgtgagetgecccacceegectttetgetgatcceccgacatccagatgacee
agagccccageagegtgagegecagegtgggocgaccgggtgaccatcacctgecgggccagecagggcatcaacac

ctggetggcectggtatcagcagaageccggecaaggccceccaagetgetgatctacgecgecageagectgaagagegg
cgtgcccageceggtttageggetetggctectggegecgacttcaccetgaccatcagecagectgecageccgaggacttcg
ccacctactactgccagcaggcecaacagettcceectgacctttggeggcggaacaaaggtggagatcaagggcageac
ctccggeageggcaagectggcageggegagggcageaccaagggccaggtgcagetggtgcagageggagecga

ggtgaagaagectggegectecgtcaaggtgtectgecgaggccageggctacaccttcaccagetacggcttcagetgg

gtgcggeaggeaccaggecaggecctcgaatggatggectgeatcagecgecageaacggeaacacctactacgecca

gaagctgcagggcaggetcaccatgaccaccgacaccageaccageagegectacatggaactgeggagectgagaa

gegacgacaccgecgtgtactactgegecagggtgtacgecgactacgecgattactggeeccagggcacectggteac
cgtgagcagegagageaagtacggcccteectgeceeccttgecctgeeccecgagttecctggecggacccagegtgttc

ctgttccecececcaageccaaggacaccctgatgatcageeggacceccgaggteacctgtgtggtogtoosacgtetcecca
ggaggaccccgaggtecagttcaactggtacgtggacgecgtggagotocacaacgecaagaccaageccegggagge
agcagttcaatagcacctaccgggtgetotccgtectgaccgtgctgeaccaggactggctgaacggcaaggaatacaag
tgtaaggtetccaacaagggcctgcccageageatcgagaaaaccatcagcaaggecaagggecagectcgggagece
caggtgtacaccctgeccectagecaagaggagatgaccaagaaccaggtgetcectgacctgectggtgaaggocttcta
ccccagegacatcgecgtegagtogoacagcaacggccageccgagaacaactacaagaccaccccecctgtectege

acagcgacggcagcttcticctgtacagecggctgaccgtggacaagagecggtggcaggaggoocaacgictttagetg

cteegtgatgcacgaggecctgcacaaccactacacccagaagagectgagectgtecctgggcaagatgttctggotoc
tggtegttgtgggcgocgtectggcctgctacagectgetggtgacagtggecttcatcatctittgggtgaggagcaageg
gagcagactgctgeacagegactacatgaacatgaccccccggaggectggecccacceggaageactaccageecta
cgeeccteccagggatttcgeegectaccggagecgggtoaagttcagecggagegecgacgeccctgectaccagea

gggccagaaccagetgtacaacgagetgaacctgggecggaggeagoagtacgacgtgctggacaageggagagec

cgggaccctgagatgggcggocaagecccggagaaagaacccccaggaggecctgtataacgaactgcagaaagacaa
gatgoccgaggectacagegagatcggcatgaagggcgageggagocgggocaagggccacgacggcctgtaccag
ggcctgageaccgecaccaaggatacctacgacgecctgeacatgeaggccctgecceccagatga (SEQ ID

NO:1)
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atggccttaccagtgaccgecttgetectgecgetggecttgctgctccacgecgecaggecgggatcccaggtacaactg
cagcagtctgggcctgagetggagaagectggcgettcagtgaagatatcctgcaaggettctggttactcattcactgget
acaccatgaactgggtgaagcagagccatggaaagagecttgagteeattggacttattactccttacaatggtgcttctage

tacaaccagaagttcagggecaaggccacattaactgtagacaagtcatccagcacagectacatggacctectcagtctg

acatctgaagactctgcagtctatttctgtgcaaggegeeottacgacggeaggoottttegactactggegeccaagggace
acggtcaccgtctcctcaggtggagecggttcagecggeggteectctageggtggtogoatcggacatcgagetcactca
gtctccageaatcatgtctgeatctccaggggagaaggtcaccatgacctgecagtgeccagetcaagtgtaagttacatgeac
tggtaccagcagaagtcaggceacctcccccaaaagatggatttatgacacatccaaactggettctggagtcccaggtegce
ttcagtggcagtggetctggaaactcttactctctcacaatcagcagegtggagectgaagatgatgcaacttattactgeca
gecagtggagtaagcaccctctcacgtacggtectgggacaaagttggaaatcaaaagcagegagagceaagtacggecct
ccetgeecececttgecctgececcgagticctgggcggacccagegtgticctgttccececcaageccaaggacaccct

gatgatcagecggacceccgaggteacctgtgtgetootooacgtotcccaggaggaccecgaggtecagtticaactgg
tacgtggacgocgtggaggtocacaacgccaagaccaagecccgggageagcagtticaatageacctaccgggtooty
tccgtgctgaccgtgctgcaccaggactggctgaacggcaaggaatacaagtgtaaggtgtccaacaagggectgecca

gcagcatcgagaaaaccatcagcaaggecaagggcecagectcgggagecccaggtgtacaccetgeccectagecaa

gaggagatgaccaagaaccaggtgtccctgacctgectggtgaagggctictaccccagegacatcgeegtggagtegg
agagcaacggccageccgagaacaactacaagaccaccccceectgtgctggacagegacggeagettettectgtacag
ccggctgaccgtggacaagagecggtegccaggaggoocaacgtetttagetgetecegteatgecacgaggecctgcacaac
cactacacccagaagagcctgagectgtcectgggcaagatgtictggetoctggtegtigtgegecgecgtectggectge
tacagcctgctggtgacagtggccttcatcatettttgggotocaggagecaageggageagactgetgcacagegactacatg
aacatgaccccccggaggcectggecccaceccggaageactaccagecctacgecectecccagggatttcgecgectace
ggagecgggtgaagticageccggagegecgacgeccctgectaccagcagggecagaaccagetgtacaacgagetg

aacctggeccggagoeageagtacgacgtgctggacaageggagagoccggaccctgagatggocgocaagccce
ggagaaagaacccccaggagggocctgtataacgaactgcagaaagacaagatggccgaggectacagegagatcgge
atgaaggocgagcggagecggggcaaggoccacgacggcctgtaccagggectgageaccgecaccaaggatacct
acgacgccctgeacatgecaggecctgecceccagatga (SEQ ID NO:2)
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atggcecttaccagtgaccgecttgetectgecgetggecttgetgetccacgecgecaggecggacatccagatgacaca
gactacatcctcectgtetgectetctgggagacagagtcaccatcagttgcagggocaagicaggacattagtaaatatttaa
attggtatcagcagaaaccagatggaactgttaaactcctgatctaccatacatcaagattacactcaggagtcccatcaagg
ttcagtggcagtgggtctggaacagattattctctcaccattagcaacctggagcaagaagatattgecacttacttttgecaa
cagggtaatacgettccgtacacgttcggaggegogaccaagetggagatcacaggtegcggteoctcgeecggteat
gootcggotoocgocggatctgaggtgaaactgcaggagtecaggacctggcctggtegcgeccctcacagagectgtee
gtcacatgcactgtctcaggggtctcattacccgactatggtgtaagetggaticgecagectccacgaaagggtetggagt
gectggoagtaatatgggotagtgaaaccacatactataattcagetctcaaatccagactgaccatcatcaaggacaactc
caagagccaagttttcttaaaaatgaacagtctgcaaactgatgacacagecatttactactgtgccaaacattattactacgg
tggtagctatgctatggactactggggccaaggaacctcagtcaccgtetcctcaagcagegagageaagtacggecctc
cctgeeccccttgeectgeececgagtiecctggecggacccagegtgttectgticccececcaageccaaggacacecty
atgatcageccggacccccgaggtgacctgtgtggtegteggacgtgtcccaggaggaccecgaggtecagticaactggta
cgtggacggcgtegaggtocacaacgccaagaccaagecccgggaggageagttcaatagecacctaccgggtggotate
cgtectgaccgtgetgcaccaggactggctgaacggcaaggaatacaagtgtaaggtgtccaacaagggectgeccage
agcatcgagaaaaccatcagcaaggccaagggcecagcectcgggageeccaggtgtacaccetgeccectagecaaga
geagatgaccaagaaccaggtgtcectgacctgcctggtgaageecttctaccccagegacatcgecgtggagtggoae
agcaacggccageccgagaacaactacaagaccacccceectgtgetggacagegacggcageticticctgtacagee
ggctgaccgtggacaagagecggtggcaggageocaacgtctttagetgcteccgtgatgecacgaggecctgeacaacca
ctacacccagaagagcectgagectgtecectgggcaagatgtictggotoctgotegtigtggocgecgtectggcctgcta
cagcctgetggtgacagtggccttcatcatetttitgggtoaggagcaageggageagactgetgeacagegactacatgaa
catgacccccecggaggectggecccacceggaageactaccagecectacgecccteccagggatttcgecgectaceg
gagecggpotoaagttcagecggagegecgacgecectgectaccageagggccagaaccagetgtacaacgagetga
acctgggecggagggaggagtacgacgtgetggacaageggagaggecgggaccetgagatggecgocaagecee
ggagaaagaacccccaggagggcctgtataacgaactgcagaaagacaagatggecgaggectacagegagatcggc
atgaagggecgageggaggeggggocaagggecacgacggectgtaccagggectgageaccgecaccaaggatacct
acgacgccctgeacatgcaggccctgccceccagatga (SEQ ID NO:3)
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2. D Claims Nos.:
because they relate to parts of the intemational application that do not comply with the prescribed sequirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claimsg and are not drafted in i with the d and third es of Rule 6.4(a).

Box No.III  Observatons 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 application contalns tha following inventions or groups of inventions which are not so linked as to form a single general invenlive
concept under PCT Rule 13.1.

Group I+: clalms 1-32, drawn to an isolated nucleic acid sequence encoding a chimeric antigen receptor (CAR), wherain the CAR
comprises an antigen binding domain, a hinge domain, a transmembrane domain, a costimulatory signaling region, and a CD3 zata
signaling domain. The first invention (claims 1-4, 913, 18.23, 28-32) is restricted ta an ant-cMat-binding domain and SEQ 1D NO: 1.
Should an additional fee be paid, Applicant is invited to elect an additional antigen binding domain and/er SEQ ID NO 1o be searched.
Exadt daims to be searched will depend on the election. Failure to cleary idenlify how any paid addiional invention fees are le ba
applied to the "+" group will result in only the first claimed invention to be searched.

Saa Supplemental Sheat to continue

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

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

3. 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, specificalfy claims Nos.:

4. b‘_vi 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, 8-13, 18-23, 28-32, restricted to an anti-cMet-binding domain and SEQ ID NO: 1

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,

I:I No protest accompanied the payment of additional search fees.
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Supplemantal Sheet
In Continuation of Box 1l. Observations where unity of invention i lacking:

The inventions listed as Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reascns:

Special Technical Features
The special technical feature of each invention of Group I+ fs the specific antigen binding domain and polynucieotide sequancs encoding
the specific antigen binding domain recited therain.

Common Technical Features
The inventions of Group |+ shara tha technical feature of an isclated nucleic acid sequence encoding a chimeric antigen receptor (CAR),
wherain the CAR comprises an antigen binding d in, a hinge d in, & trar ane domain, a costimulatory signaling region,
and a CD3 zeta signaling domain, and furthar wherein when the CAR is transduced into a T call, the CAR contributes to at least one of

. the claimed properties. However, this shared technical feature does nol rapresent a contribution aver prior art as being anticipated by an
article titled "A herceptin-based chimeric antigen receptor with modified signaling domains leads to enhanced survival of transduced T
lymphocytes and antituror activity” by Zhao, et al. (3 Immunol. 2009, 183(9):5563-74} {hereinafter "Zhaa"}.

Zhao discloses an isolated nucleic acid sequance encoding a chimeric antigen receptor (CAR) (Fig 1, legend, vector MSGV-4D5-28Z
(4D5-28Z) encoding the Herceptin (4D5)-based CAR against ErbB27?; pg 5564, col 1- "Generation of retroviral constructs. The ErbB2-
specific scFv 4D5 (25) sequence derives from the humanized mAb that was used to produce Herceptin. The sequenca for the anti-
VEGFR2-specific scFv 2C6 {26) was derived from a human Ab. ... Supplemental Fig. 1 shows the sequencas of the 4D5 and 2C6 scFvs
(including the linker sequenca) end the primers used to synthasis these genes. The synthesized DNA fragments were sequence
confirmad and subcloned in frame into MSGV-1-based vector (28) contalning CD28 and CD3zeta signaling moleties (12) to generate
MSGV-AD5-28Z or MSGV-2CB-28Z. ... FMC63-282 |s a CAR vector In which scFv against human CD 189 derived from mAb FMCE3 as
described (30) was constructed and subcloned into MSGV-t-based retroviral vector containing CD28-CD3zeta cassette”),

-- wherein the CAR comprises (pg 5567, Fig 3A and its legend, "A schematic representation of the 4D5-based CAR constructs") an
antigen binding dormain (pg 5567, Fig 3A and its lagend, 4D5, whersin 4D5 is "The ErbB2-specific scFv 4D5 {25) sequence derives from
the humanized mAb that was used to praduca Harcaptin'; pg 5564, col 1),

a hinga demain (pg 5567, Fig 3A and its legend, Hinge),

a transmembrana domain {pg 5567, Flg 3A and its legend, ransmembrane reglon, TM),

a costimulatory signaling region (pg 55687, Fig 3A and its legend, "CD28 intracellular domain {CD28 IC)", wherein said CD28 intracaliular
domain is the same CD28 signaling region as in instant application, claim 3, and therefore inherently costimulatary signaling region),
and :

a CD3 zeta signaling domain {pg 5567, Fig 3A and its lagend,, "CD3zela intracellular domain (CD3 zeta IC)"), and further

— wharain when the CAR is transduced inlo a T call, the CAR contributes to increased effector cylokine secrstion (Abstract, "we found
increased transgene persistence in 4D5 CAR-transduced PBLs. Furthermare, constructs with 4-1BB sequences demonstrated
increased cytokine secretion and Wvtic activity in 4D5 CAR-transduced T ceils").

Bacause Zhao discloses 8 nucleic acid encoding the claimed CD19 antigen binding domain (pg 5564, col 2, "FMC683-28Z is a CAR
vector in which scFv against human CD19 derived from mAb FMCE3"), and no significant structural similaritias can readlly be
ascertained among the antigen binding domains, thera is no shared technical feature that would otherwise unify the inventions of Group
I+. :

Therefore, Inventions of Groups I+ kadk unity under PCT Rule 13 because thay do not share a sama or corresponding special technical
featura.
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