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oooooao

HLA-G K3

CDRHI
GFNIKDTY { BAIES 1)

GFTPNTYA ( BAIES 2)

CDRI2

IDPANGNT (RABS  3)

IRSKSNNYAT { BAIBS 4

CDRH3

ARSYYGGFAY ( BAIBSE 5

VRGGYWSFDV { RAIBE  6)

HC1
AGGTGCAGCTGCAGGAGTCAGGGGCAGAGCTTGTGAAGCCAGGGGCCTCAGTCA
AGTTGTCCTGCACAGCTTCTGGCTTCAACATTAAAGACACCTATATGCACTGGGT
GAAGCAGAGGCCTGAACAGGGCCTGGAGTGGATTGGAAGGATTGATCCTGCGAA
TGGTAATACTAAATATGACCCGAAGTTCCAGGGCAAGGCCACTATAACAGCAGA
CACATCCTCCAACACAGCCTACCTGCAGCTCAGCAGCCTGACATCTGAGGACACT
GCCGTCTATTACTGTGCTAGGAGTTACTACGGGGGGTTTGCTTACTGGGGCCAAG
GGACTCTGGTCACTGTCTCTGCA ( RIS 7)
QVOLGESGAELVKPGASVKLSCTASGENIKDTYMHW VKQRPEQGLEWIGRIDPANG
NTKYDPKFOQGKATITADTSSNTAYLOLSSLTSEDTAVYYCARSYYGGFAYWGQGTL
VIVSA { BAIBS  8)

HC2
GAGGTGCAGCTGCAGGAGTICIGGTGGAGGATTGGTGCAGCCTAAAGGATCATTG
AAACTCTCATGTGCCGCCTTTGGTTTCACCTTCAATACCTATGCCATGCACTGGGT
CCGCCAGGCTCCAGGAAAGGGTTTGGAATGGGTTGCTCGCATAAGAAGTAAAAG
TAATAATTATGCAACATATTATGCCGATTCAGTGAAAGACAGATTCACCATCTCC
AGAGATGATTCACAAAGCATGCTCTCTCTGCAAATGAACAACCTGAAAACTGAG
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oooooao

GACACAGCCATTTATTACTGIGTIGAGAGGGGGTTACTGGAGCTTCGATGTICTGGG
GCGCAGGGACCACGGICACCGTICICCICA ( BRIBES  9)
EVOLOESGGGLVOPKGSLKLSCAAFGFTINTY AMHW VROAPGKGLEWVARIRSKS
NNYATYYADSVKDRFTISRDDSQOSMLSLOMNNLK TEDTAIYYCVRGGYWSFDVWG
AGTTVIVSS ( BAIBE  10)

CHBRLT

KSVSTSGYSY ( BAIBES  11)

KSLLHSNGNTY { Bags  12)

CBRL2

LVS(muEs 13)

RMS ( BAIBES 14

CDBRL3

QHSRELPRT ( mMHIBE  15)

MOHLEYPYT ( BHIBES  16)

LC1
GATATTGTGCTCACACAGTCTCOCTGOTTCOTTAGCTGTATCTCTGGGGC AGAGGEG
CCACCATCTCATGCAGGGCCAGCAAAAGTGTCAGTACATCTGGCTATAGTTATAT
GCACTGOTACCAACAGAAACCAGGACAGCCACCCAAACTCCTCATCTATCTTGTA
TCCAACCTAGAATCTGGGGTCCCTGCCAGGTTCAGTGGCAGTGGGTCTGGGACAG
ACTTCACCCTCAACATCCATCCTGTGGAGGAGGAGGATGCTGCAACCTATTACTG
TCAGCACAGTAGGGAGCTTCCTCGGACGTTCGGTGGAGGCACCAAGCTGGAAAT
CAAA( BAIBS 17

DIVLTQSPASLAVSLGORATISCRASKSVSTSGYSYMHWYQOKPGOPPKLLIYLVSNL
ESGVPARFSGSGSGTDFTLNIHPVEEEDAATY YCOQHSRELPRTFGGGTKLEIK { BAIBS
18)
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gooooao
GATATTGTGATCACACAGACTACACCCTICTGTACCTGTCACTCCTGGAGAGTCAG
TATCCATCTCCTGTAGGTCTAGTAAGAGTCTCCTGCATAGTAATGGCAACACTTA
CITGTATTGGTTCCTGCAGAGGCCAGGCCAGTCTCCTCAGCTCCTGATATCTCGG
ATGTCCAGCCTTGCCTCAGGAGTCCCAGACAGGTTCAGTGGCAGTGGGTCAGGA
ACTGCTTTCACACTGAGAATCAGTAGAGTGGAGGCTGAGGATGTGGGTGTTTATT
ACTGTATGCAACATCTAGAATATCCGTATACGTTCGGAGGGGGGACCAAGCTGG
AAATAAAA ( RIIBS  19)
DIVITOTTPSVPVTPGESVSISCRSSKSLLHSNGNTYLY WFLORPGQSPQLLISRMSSLA
SGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPYTFGGGTKLEIK {
RFIES 20)

iz

ErgDE & fals , Uniprot: PO1880 EINES 21
APTRKAPDVFPHSGCRHPRKDNSPYVVLACLITOGYHPTSVIVIWYMGTOSQPORTHFPEIQ
RRDSYYMTSSQLSTPLOOWROGEYKUYVVOHTASKSKKEIFRWPESPKAQASSYVPTA
QPOQAFEGSLAKATTAPATTRNTGRGGEEKKKEREKEEQEERETKTPECPSHTQPLGVY
LLETPAVODLWLRDEKATFTCFVVGSDLKDAHL TWEVAGRKVPTGGVEEGLLERHSNG
SQSOQHSRLTLPRSLWNAGTSVTCTLNHPSLPPORLMALREPAAQAPVKLSLNLLASS
DPPEAASWLLCEVSGRSPPNILLMWEEDCOQREVNTSGRFAPARPPPOPGSTTFWAWSVYL
RVPAPPSPOPATYTOVVSHEDSRTLLNASRSLEYVSYVTDHGPMK

EHMegG1E SR , Uniprot: POIBS7 BIIBS a2z
ASTROGPSVEPLAPSSKETSGUTAALGCLVEKDYIPERPVTVEWNSGALTRGVHTIPAVL
QSSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDKKVEPK SCDKTHTCPPCPAP
ELLOGGPSVFLIPPRKPRKDTLMISRTPEVTCVVVDVSHEDPEVEFNWYVDGVEVHNAK
TKPREEQYNSTYRVVSEVLTVLHODWLNGKEYRKCKVSNKALPAPIEKTISK AKGQPRE
POVYTLPPSRDELTENOVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDG
SFFLYSKLTYDRSRWOQOGNVESCSVMHEALHNHY TOKSLSLSPGK

ErgG25EH s . Uniprot: PO18SY EHFES 23
ASTRGPSVEPLAPCSRSTSESTAALGCLVKDYFPERPVTVSWNSGALTSGVHTEPAVLY
SSGLYSLSSVVTVPSSNFGTQTYTCNVDHRKPSNTKVDKTVERKCCVECPPCPAPPVA
GPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVOFNWYVDGVEVHNAKTKPR
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oooooao

EEQFNSTFRVVSVLTVVHODWENGKEYKCKVSNKGLPAPIEKTISKTKGOPREPQVY
TLPPSREEMTKNQVSLTCLVKGEYPSDISVEWESNGOPENNYKTTPPMUDSDGSEEL
YSKLTVDRSRWOQQGKNVESCSVMHEALHNHYTQRSLSLSPGR

EFgG3E E M , Uniprot: POI860 EHES 24
ASTKGPSVEPLAPCSRETSGOTAALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVL
OSSGLYSLSSVVTVPSSSLGTOTYTONYNHKPSNTRKYVDKRVELKTPLGDTTHTCPRC
PHPRKSCDTPPPCPROPEPKSCDTEPPCPRCOPEPKSCDTPPPCPROPAPELLGUGPSVFLEFPP
KPRDTLMISRTPEVTCVYVVDYVSHEDPEVOGFKWYVDGVEVHNAKTKPREEGYNSTEFR
VVSVLTVLHODWLNGKEYKCKVSNKALPAPIEK TISKTRGOQPREPOVYTLPPSREEM
TEKNOVSLTCLVKGFYPSDIAVEWESSGOPENNYNTTPPMLDSDGSFFLYSKLTVDBKS
RWOQOOGNIFSCSVMHEALHNREFTOKSLSLSPGK

EregME F i . Uniprot; PO1871 EHIES 25
GSASAPTLEFPLVECENSPSDTSSVAVGCLAQDFLPDSITLEWEYKNNSDISSTROFPRY
LRGGKYAATSOVLLPSKDVMOQGTDEHVVCKVOHPNGNKERKNVPLPVIAELPPE VSV
FVPPRIGFFONPRKSKLICQATGEFSPROIQVSWELREGKQVGSGVTTDOVOAEAKESG
PTTYKVTSTLTIKESDWLGOSMFTCRVDHRGLTFQONASSMCVPDOQDTAIRVEFAIPPS
FASIFLTRKSTRKLTCLVTDLTTYDSYTISWTRONGEAVRKTHTINISESHPNATFSAVGEAS
ICEDDWNSGERFTCTVTHTDLPSPLKOTISRPKGVALHRPDVYLLPPAREGLNLRESA
TITCLVTOGESPADVEVOWMQRGOPLAPEKYVTSAPMPEPQAPGRYFAHSILTVSEEREE
WNTOETYTCVAHEALPNRVTERTVDKSTGKPTLYNVSLVMSDTAGTCY

ErgG4EREHRE , Uniprot: PO1861 BEIIES 26
ASTRGPSVIPLAPCSRETSESTAALGCLVKDYFPEPVTVEWNSGALTSGVHTIFPAVLY
SSGLYSLSSVVTYPSSSLGTKTYTONVDBDHKPSNTKYVDKRVESKYGPPCPSCPAPEFLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOFNWY VDIGVEVHNAKTEPR
EEQFNSTYRVVSVLTVLHQDWLNGRKEYKCK VSNKGLESSIEKTISKAKGQPREPOVY
TLPPSOEEMTKNOQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFIL
YSRLTVDKSRWOQEGNVFSCSYVMHEALHNHYTOKSLSLSLGK

b gA15EE M , Uniprot: PC1870 EHIBS 27
ASPTSPKVEFPLSLCSTOPDGNVVIACLVOGFFPQEPLSVIWSESGOGVTARNFPPSQD
ASGDLYTTSSGLTLPATOCLAGKSYVTCHVEKHY TNESQDVIVPUPYESTPPIPSPSTPP
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oooooao
TPSPSCCHPRLSLHRPALEDLLLGSEANLTCTLTGLRDASGVTRFTWTPSSGKSAVQGP
PERDLCGCYSVSSVLPGCAEPWNHGKTFTCTAAYPESKTPLTATLSKSGNTEFRPEVH
LEPPPSEELAILNELVILTCLARGESPRKDVLVRWLQGSQELPREKYLTWASRQEPSQG
TTIFAVTSILRVAAEDWKKGDTFSCMVGHEALPLAFTOKTIDRLAGKPTHVNVSVY
MAEVDGTCOY

bEMgA2E F s , Uniprot: PO1877 EHES 28

ASPTSPKVEPLSLDSTPOQDONVVVACLVOGEFPOEPLSVTWSESGONVTARNEPPSOD
ASGDLYTTSSQLTLPATQCPDGKSVICHVKHY TNPSQDVTVPCPVPPPPPCCHPRLSL
HRPALEDLLLGSEANLTCTLTGLRDASGATFTWTPSSGKSAVOQGPPERDLCGCYSVS
SVLPGCAQPWNHGETFTCTAAHPELKTPLTANITKSGNTFRPEVHLLPPPSEELALNE
LYTLTCLARGFSPKDVLVRWLOGSQELPREKYLTWASROEPSQGTTTFAVTSILRVA
AEDWERKGDTFSCMVGHEALPLAFTOKTIDRMAGKPTHVNVAVVMAEREVDGTCY

tkighy/E EEE , Uniprot: POIR34 EAES 29
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKVOWEVDNALQSGNSQESVTE
CDSKDSTYSLASSTLTLSKADYERKHEVYACEVTHOGLSSPVTKSFNRGEC

HLA-G

GSHSMRYFSA AVSRPGRGEP RFIAMGY VDD TOFVREDSDS ACPRMEPRAP
WVEQEGPEYW EEETRNTKAH AQTDRMNLOQT LRGYYNQAREA SSHTLOWMIG
CDLGSDGRLL RGYEQYAYDG KDYLALNEDL REWTAADTAA QISKRKCEAA
NVAEQRRAYL EGTCVEWHLA-G YLENGEKEMLQ RADPPRKTHVT HHPVFDYEAT
LROWALGFYP AENLTWORD GERQTQDVEL VETRPAGDGT FGKWAAVVVP
SGEEQRYTCH VOHEGLPEPL MLRWEKQSSLP TIPIMGI VAGLVVLAAY
VIGAAVAAVL WRKKSSD (EBAES 30}

CARDERESR

ERCD8ZLIFELSEA(Y | EHAES 31
PAKPTTTPAPRPPTPAPTIASGPLSLRPEACRPAAGGAVHTRGLDFACDIY

YIACDS8FIIFZELDRA(Y | EIHIIES S5
KVYNSTTTRPVLRTESPVHPTGTSQPORPEDCRPRGSVKGTGLDFACDLY

10

20

30

40



(69) JP 2018-511319 A 2018.4.26

Ooooo0ooOoo
FOCDST7ILIFELUEA(Y , BEIIES Sy
PVKPTTTPAPRPPTOAPITTSORVSLRPGTCOPSAGSTVEASGLDLSCDIY

EFCD8F7 L IF7IREBF AL . ERIISEE RES
IYIWAPLAGTCGVLLLSLVIT

I )ACDSFINIFIEE B AL , EIIES 35
IWAPLAGICVALLLSLETLI

ZSykCD87ILI7IEEBF A
IWAPLAGICAVLLLSLVITLI

. EIES 36!

4—1BBX ML TS NAREEHE, . EIES 37
KRGREKLLYIFKOPFMRPVQTTOEEDGCSCRFPEEREGGCEL
CD3E—ALTFNEGEEFAIY | BRIBES 38:
RVKFSRSADAPAYQOGONOQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRENPOQ

EGLYNELQEKDKMAEAYSEIGMEGERRRGKGHDGLY QGLSTATKDTYDALHMGQALP
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INTERNATIONAL SEARCH REPORT Intemational application No.

PCT/US 16/24361

A. CLASSIFICATION OF SUBJECT MATTER
IPC(B) - GO1N 33/53, GO1N 33/537, GO1IN 33/543 (2016.01)
CPC - GO1N 33/564, AG1K 38/00, AG1K 2039/505
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched _}classiﬁcation system followed by classification symbols)
IPC(8)- GO1TN 33/53, GUTN 33/537, GO1N 33/543'(2016.01)
CPC- GO1N 33/564, AG1K 38/00, A61K 2039/505

documentation to the extent that such documents are included in the fields searched

d gthel
ard search, terms below

Daocumentation 1 r than mini
USPC- 435/7.92, 530/388.1, 435/535 (keyw

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST {JUSPT, PGPB, EPAB, JPAB}, Google Patents/Scholar

Search Terms Used: HLA-G, antibody, delection, lumor, diagnosis, GFNIKDTY, IDPANGNT, QHSRELPRT, KEVSTSGYSY, LVS,
ARSYYGCJFAY

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X | "Soluble HLA-A, -B, -C and -G molecutes induce apoptosis In T and NK CD&+ cells and inhibit 1

- cytotoxic T cell activity through CD8 ligation™ {Contini et al.) Eur. J. Immunol. 2003. 33: 125-134; | -

A pg 132, col 1, para 1, 2.3, 29

AP | Product Datasheet, HLA G Antibody (www.navushic.com) [retrieved on 28 Septamber 2016 1
from http:/Avww.novushio.com/PDFs/NBP1-43123-0.1mg.pdf] {updated 01 March 2016 v.20,1);
page 1,3

A ~ [ UniProt antry P17693 [retrieved on 28 Septambar 2016 from 1
hitp:/www.uniprot.org/uniprot/P 17693] (22 January 2014) whole doc.

A US 2005/0196397 A1 (Scheiflinger et al.) (8 Septembar 2095 (08.09.2008) abstract, para 2-3, 29
[0061), SEQ ID NO: 102

A US 2005/0064518 A1 (Albone et al.} 24 March 2005 (24.03.2005) abstract, para [0026], SEQ ID | 2-3, 29
NO: 55

A US 2002/0015973 A1 (Librach et al.) 07 February 2002 {07.02.2002) para [0026] 29

AE US 2016/0272724 A1 [Loustau et al. ) 22 September 2016 (22.09.2016) whole doc. 1-3, 29

L]

El Further documents are listed in the continwation of Box C,
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Confinuation of:
Box NO Itl. Cbservations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linkad as to form a single general Inventive
concapt under PCT Rule 13.1. In order for all inventions to ba examined, the appropriate additional examination fees must be paid.

Group I+: claims 1-3 and 29, drawn to an isolated antibady that binds te an epitope of HLA-G and to a method of using gaid antibody to
detact HLA-G in a tumor sample. The antibody and detection mathod may be searched to the extent that the antibody comprises HC
and LG,

- wherain the HC comprizes: CORH1 sequenca SEQ ID NO: 1, CDRH2 sequence SEQ ID NO: 3, CDRH3 sequence SEQ ID NO: &, and
- wherein the LC comprises: CDRL1 sequence SEQ ID NQ: 11, CDRL2 sequence SEQ ID NO: 13, CDRL3 sequence SEQ ID NO: 15,
i.e. claims 1-3 and 29, limitad to SEQ ID NOs: 1, 3, 5, 11, 13, 15. Additional antibodies will be searched upon the payment of additicnal
feas. Applicants must speclfy the clalms that encompass any additionally elected antibodias. Failura 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
elaction would be an anti-HLA-G antibody that encompasses an HC and LC,

- wherein the HC comprises: CDRH1 sequance SEQ ID NO: 2, CDRH2 sequence SEQ ID NO: 3, CDRH3 sequence SEQ D NO: 5, and
- wherein the LC comprises: CDRL1 sequence SEQ ID NQ: 11, CDRL2 sequence SEQ ID NO: 13, CDRL3 sequence SEQ ID NQ: 15,
i.e. clalm 29, limited to SEQ ID NOs: 2, 3, 5, 11, 13, 15.

Group lI+; Claims 30-36, drawn to a HLA-G chimeric antigen receptor (CAR). Group I+ will be searched upon payment of additional
feas. The HLA-G CAR may be searched for an additional fee and election as such, for example, to the extant that the binding domaln of
an anti-HLA-G antibody comprisas: ah anti-HLA-G heavy chain variable region CDR region of SEQ ID NO: 1 (claim 33), a haavy chain of
SEQ ID NO: 8 [claim 34), an anti- HLA-G light chain variable region CDR region of SEQ ID NO: 11 {claim 35}, and a light chaln of SEQ
ID NO: 18 {claim 38}, i-a. tlaims 30-36, lImited to SEQ ID MOs: 1, 8, 11, and 18, Applicants must spacify the claims that ancompass any
additionally electad antibodies. Failure 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, Another exemplary election would be a HLA-G CAR compriging a binding
domain of an anti-HLA-G antibody that comprises: an anti-HLA-G heavy chain variable region CDR ragion of SEQ ID NO: 2 (claim 33), a
heavy chain of SEQ ID NO: 10 (claim 34), an anti- HLA-G light chain varlabla region a CDR region of SEQ [D NG 11 (claim 35), and a
light chain of SEQ ID NO: 18 (claim 36), i.e. claims 30-36, limited to SEQ 1D NQs: 2, 10, 11, and 18.

Group 1l Claims 83-64, dawn to a method for determining if a patient is likely to respond to HLA-G CAR therapy.

The inventions listed as Groups I+, I+, and Il do not relats to a single general inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack tha same or cormesponding special technical features for the following reasons:

Spacial Tachnical Features

Group |+ requires an antibody that binds to an epltope of SEQ D NO; 30, the antibody cormprising specific HGC CDRH1, CDRH2, GDRH3
saquences and HL CDRL1, CDRL2, CORL3 saquencas, not required by Groups |1+ and |1l The technical feature of sach of the
inventions listed as Group I+ is the specific antibody sequences recited therain. Each inventicn requires antibody HC and LC
saguencas, not required by any of the other invantions,

Group II+ requires a GAR comprising (a) an antigen binding domain of an anti-HLA-G antibody; (b} a CD8 alpha hings domain, (c} a
CD8 alpha a transmembrane domain; (d} a CD28 costimulatory signaling region and/or a 4-1BB costimulatory signaling region; and (a) a
CDA3 zeta signaling domain, not required by Groups I+ and ill. The technical feature of each of the inventions listed as Group II+ is the
spacific antibody sequences recited therein. Each invention requires antibody HC and LC sequences, not required by any of tha other
invantions.

Group Il requires method staps for determining whether a patient is likely to respond to HLA-G CAR therapy, not required by Groups 1+
and I+,

Common Tachnical Features
The featurc shared by Graups 1+, I+ and 1l is an anli-HLA-G anlibody,

Another feature shared by Groups I+ and Il| are the method sleps of: conlaciing a tumor sample with an anti-HLA-G antibody, and
detecting binding of the antibody (claims 28, £3)

The faature sharad by the inventions listed as Group |+ is claim 29, a method of detecting HLA-G In a tumar sample comprising

(a) contacting the sample with an antibady or an antigen binding fragment of the antibody, wherain the antibody comprises a heavy
chain (HC) immunoglobulin varlable domain sequance and a light chaln (LC} Immunoglobulin variable demain sequence, wherein the
antibody binds to an epitope of humean HLA-G comprising the amino acid sequence; and

(b) detecting a complex formed by the binding of the antibody or antigen binding fragment to HLA-G.

Howevar, these sharad technlcal features do not represent a contribution over prior art, because the shared technical features are
taught by US 2002/0015973 A1 to Librach et al. (hareinafter Librach).

Librach disctoses an anli-HLA-G antibody {para [0019] "It is yet a further object of the invention to provide spacific antibadies to HLA-
G."), whersin the anlibody comprises a heavy chain {HG) Immunoglobulin variable domaln sequence ang a light chain {LC})
immunoglobulin variable domain sequence (para [0040] "An exemplary immunoglobulin, antibody, structural unit comprises a tetramer.
Each tetramaer is composed of two identical pairs of polypeptide chains, each pair having ona "light” {about 25 kD) and one "heavy”
chain (about 50-70 kD)").

~=-continugd on hext shegt—
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Librach further discloses method steps of: contacting a tumor sample with an anti-HLA-G antibody, and detecting binding of the antibody
{para [0026] "The invention provides a method for detecting HLA-G in a biclogical sample comprising the steps of: (a) depositing a
biclogical sample on a support having an immobilized anti-HLA-G antibody bound thereto, wherein the immobliized anti-HLA-G antibody
binds to a first region of HLA-G; {b) contacting the support having the biological sample deposited tharaon with an HLA-G label, wherein
the labsl binds to a second region of HLA-G; and (c) detecting the label™, para [0034] "The inventiva method may be used 1o diagnose or
delect an HLA-G indicative tondition ... Such HLA-G indicative conditions may include, ... increased risk of adverse fetal outceme,
cancar, or increased risk of cancer developmant"; para [0211] "Cartain cancarous states, such as breast cancer, can be screaned using
& Wit according to the invention. Thus, to ascertain whether a tissue sampla may be cancarous or has potential to bacome cancerous, an
HLA-G datection assay can be conducted, The appropriata tissue sample is collectsd, in this case from a breast tissus biopsy."}.

Librach further discloses [claim 28] a mathed of detecting HLA-G in a tumer sampls comprising

{a) contacting the sample with an antibody or an antigen binding fragment of the antibody (para [0026] "The invention provides a method
for detecting HLA-G in a biclogical sample comprising the steps of: (a) dapositing a biclogical sample on a support having an
immobilized anti-HLA-G antlbody bound thereto”), wharein the antibody comprisas a heavy chain {HC) Immunoglobulin variable domain
saguance and a light chain {LC) immunoglobulin variable domain sequence {para [0040] “An exempiary immunoglobulin, antibody,
structural unit comprises a tatramer. Each tetramer is composed of two identical pairs of polypeplide chains, each pair having one “light”
{about 25 kD) and ane “heavy" chain (about 50-70 kD)), wherein the antibady binds to an epitope of human HLA-G comprising the
amina acid saquence {para [0026] "the immobilized anti-HLA-G antibody binds to a first reglon of HLA-G"}; and

{b) detacting a complax formed by the binding of the antibody or antigan binding fragment to HLA-G (para [0026] *(b) contacting the
suppart having tha blological sample depasited thareon with an HLA-G labal, wherain the label binds to a secand region of HLA-G; and
{c) detacting the label”).

As the technical features ware known In the arnt at the time cf the inventlon, thay cannot be considerad special technical features that
would otherwise unify the groups.

Another feature sharad by the inventions listed as Group 1+ Is the isoiatad antibody of claim 1.

Hawever, this shared technical feature does not represent a contribution over prior art, because the shared technical featura is taught by
Librach in view of UnIProt/KB Accession No. P17693 (hereinafter 'P17693').

Librach discioges {claim 1] an Isclated antibody comprising & heavy chain (HC) immunoglobulin variable domain sequence and a light
chain (LC) immunoglobulin variable domain sequence {para [0040} "An exermplary immunoglcbulin, anfibody, structural unit comprises a
tatramer. Each tetramer is compesed of two identical pairs of polypeptide chains, each pair having one "light" (about 25 kD) and one
"heavy” chain (about 50-70 kD)"}, wherein the antibody binds 1o an epitope of HLA-G (para [0018] "It is yet a further object of the
invention to provide specific antibodles to HLA-G"; para [0026] "the immebilized anti-HLA-G antibody binds to a first region of HLA-G").

Librach does not teach wharein the epitope of HLA-G comprises the amino acid saquence of SEQ 1D NO: 30, However, P17693
discloses SEQ 1D NO: 30 (sequence of P17693, amino acids 25-338, exhibit 100% identity to SEQ ID NO: 30). Given that tha sequenca
of F17693 corresponds to the sequanca for HLA-G (P17683 sequence description), and the antibedy of Librach targets and binds 1o
HLA-G, ane of ordinary skill in the art would have found it obvious that the epitope bound by the antibody of Librach can comprise the
sequence of P17893.

As the technical feature was knawn in the art at the fima of the invention, it cannot be considered a spacial technical faature that would
ctherwisa unify the groups.

Ancther feature sharad by Groups Il+ and lIiis a HLA-G chimeric antigen receptor (CAR). More specifically, the feature shared by the
inventions listed as Group |1+ is tha CAR of claim 30.

Howsver, this shared technical feature does nat rapresent a contribution over prier art, bacause the shared technical faature is taught by
LIS 2015/0017 141 Al to The Trustes of tha University of Pernsylvania et al. thersinafter 'Univ Pann’} in view of Librach.

Univ Penn discloses [claim 30] a chimeric antigen raceptor {CAR} (para [00DE] *The invention provides an isolated nucleic acid
sequence encoding a chimeric antigen receptor (CAR)"; para [0116] "The present invention provides a chimeric antigen recapler
(CAR)") comprising:

(a) an antigen binding domain {para [2006] "the CAR comprisas an antigen binding domaln");

(b) a CDB alpha hinge domain {para [0043] "Preferably, tha hinge domaln comprises the CD8.alpha. hinge domain®; para [0168] "a
transmembranse domain comprising the hinge and transmembrane domain of CD8a"),

(c) a CD8 alpha a transmembrane domain (para [0166] "a transmembrane domain comprising the hinge and transmembrane domain of
coea");

{d} a CD28 costimulatory signaling reglon andfor a 4-1BB costimulatory signaling reglon (para [0013] "In ona embodiment, the nucleic
acid saquence of the CAR furthar comprises a costimulatary signaling region comprising the intracellular dormain of a costimulatory
molecula selected from the group consisting of CD27, CD28, 4-18B"); and

() a CD3 zeta signaling domsin (para [0007] "In one embodiment, the nuclelc acld sequence of the CAR further comprises a CD3zeta
signaling domain®}.

—-continued on next sheet—
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Univ Pann does not teach that the antigen binding domain is the antigen binding domain of an anti-HLA-G antibody, However, Univ
Pann doas teach that the CAR comprisas an antigen binding domaln engineered to targst a tumor antigen (para [0113] "The CAR of the
invanticn can be sngineared 1o cornprise an exiracefiular domain having an antigen binding domain™; para [0123] "In ong ambodimant,
the CAR of the invention can be engineared to target a tumer antigen of interest by way of engineering a desirad antigen binding domain
that specifically binds te an antigsn on a twmor call’; para [0227] "tha invention inciudes the use of any antigen binding domain in tha
CAR 10 ganerate a CAR-medlated T-cell responsa spacific to the antigen binding domain. For example, the antigen binding domain In
the CAR of the invention can target a tumor antigen for the purposes of traat cancer”). Librach discloses an anti-HLA-G antibody {para
[0018] "It is yet a further object of the invention to provide specific antibodies to HLA-G") and further teaches that HLA-G expression is
Indicative of cancer (para [0211] "HLA-G secretion from various cell types may be indicative of cancer, Certain cancerous states, such
as breast cancer, can ba scraened using a kit according io the invention, Thus, to ascertain whether a lissue sample may be cancerous
or has potential to become cancerous, an HLA-G detaction assay can ba canducted”). Given that Librach teaches that HLA-G s a tumor
antigan that is indiative of cancar, and Univ Penn teachas that the CAR can comprise an antigan biding domain that binds o a tumor
antigen, one of ordinary skill in the art would have found it obvious wharein the antigen biding domain of tha CAR of Univ Penn can ba
the HLA-G antibody of Librach.

As the technical fegture was known in the art at the time of the invention, it cannot ba considared a spacial technical featura that would
otherwisa unify tha groups.

The inventions listed as Groups H, I+, and |l thersfora lack unity of invention under PCT Rule 13 because they do not share a same or
corresponding special technical feature.

Note: Claim 34 is objected to because SEQ ID NOs: 7 and 9 are nucleic acid sequencas instead of aming acid sequences. For the
purposes of this |SA Search and Writtan Opinion, claim 34 is construsd as follows:

34, Tha CAR of claim 31 or 32, whereln the anil-HLA-G heavy chain variable region comprises any ong of SEQ ID NOs: 8 and 10 or an
aquivalant of each thersof

Nete: Claim 36 is objected to because SEQ ID NOs: 17 and 19 are nucleic acid seguence, instead of amino acid sequances. For the
purposes of this ISA Search and Written Opinion, claim 36 is construed as follows:

38. The CAR of claim 31 or 32, wherein the anti- HLA-G light chain variable region comprising any one of SEQ ID NOs: 18 and 20 or an
equivalent of each theraof

ltemn 4 (continued}

Claims 4-28 and 37-62 are dependant ¢laims and ara not drafted in accordanca with the second and third sentences of Rule 6.4(a).
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Box No. I1  Observations where certain claims were found unsearchable (Continnation of item 2 of first sheet)

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

1. I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Autharity, namely:

2. D Claims Nos.:

because they rélate to parts of the intemational spplication that do not camply with the prescribed requirements to such an
extent that no meaningful international scarch can be carried out, specifically:

X ci
3. |2 Clmims Mos.: 4-28 ana 3762
because they are dependent ¢laims and are tiot drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 11l Observations where unity of invention is lacking (Continuation ofitem 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
- Please see extra sheet for Box NO IIT. Cbservations where unity of invention is lacking -

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

2. |:| As all searchable claims could be searched without effort justifiying additional fees, this Authority did not invite payment of
additional fecs.

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, No required additional search fees were timely paid by the applicant. Consequently, this international search report is
regiricted 1o the invention first mentioned in the claims; it is covered by claims Nos.;
1-3, 29, limited to SEQIDNO: 1, 3, 5, 11,13, 15

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:’ 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)) (January 2015)
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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 amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a I:I forming part of the international application as filed:

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

b. l:l furnished together with the international application under PCT Rule 13¢er. 1{a) for the purposes of international search
only in the form of an Annex C/ST.25 texl file.

c furnished subsequent to the international filing date for the purposes of international search only:
in the form of an Annex C/ST.25 text file (Rule 13ter. 1{a)).
D ot paper of in the form of an image file (Rule 13ser.1(b) and Administrative Instructions, Section 713).
2. ] in addition, in the case that more than one version or capy of a sequence listing Was been filed or furnished, the required

statements that the informatien in the subsequent or additional copies i3 identical to that forming part of the application as
filed or does not go beyond the application as fited, as appropriate, were furnished,

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) {January 2015}
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