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BEQ ID BO:3 | GETFDOYA | ISWNAGST
SEQ ID bo:4 GETEDDXZ | ISWN3GEL |
SEQ ID NO:5 | GETFDDYA | ISWNSGSL
SEG 1D NO:6 GETIANYA | ISRNSGSL |

| ARGSRGYGOY SECGRY |
| FRDSREYGDYSLGEAY |
[ RRDSRGYGLY SLGGAY |
[ BRDSRCYGDY SRCEAY |

312614

312583

312586

312624

312578

SEQ ID ma:? GETFNIY 2 ISWNSGST
BEQ ID BO:8 | GETFADYA | ISWNAGST
SEG ID Ma: @ GETFDNYZ | ISWNSGST |
SEQ ID NO:10 | GETEDNYA | ISWNSGSL |
SEG 1D NO:1l | GETFDDEA | ISWNSGSL

PRDSRGYGDY SRGGAY
[ RKDBRGYGDY SECGAY |
[ ARDERGYGLY SRGEAY |
[ ARDSREYGDY SREEAY |
[ ARDSREYGDE SECEAY |

312620

312634

SEQ ID WQ:lE | GFTFDDY2 | ISWNSGSL
SEQ ID WO:13 |GFTFHNY2 | ISWNSGSL

RRDSRGFYGSY SRGGRT
RFDSRGYGLY SLGGAY

313573

312630

312570

312367

312558

SEQ ID NO:14 | GETEDDYA | ISWNSGST
SEQ ID MO:15 | GETFDNY¥Z | ISWNSGSL |
SEQ ID WO!16 | GETFDDYA | ISWNEGSE |
SBQ ID NO:17 | GETFDDYA | ISWN3GSL
SEQ ID BO:1G | GETFDDYA | ISWNBGSL

REDSRGYGDY SRGEAY
| REDSREYGDYSLEERY |
[ PRDERCYGDYRLGERY |
| AEDIRGYGDY RLGEAY |
[ FEDSREYGLYRLGGAY |

FIG. 18

312325

308902~
bivalent

SEQ ID WO:19 [psvsaw | Gas

308902

SER ID NC:20 | GFTVSSYG | IRGEDGST

SEEQ ID NG:21 | BETVSSYG | IRGSDGST

COYNNWERT
ARQGENDGEEDH

ARQEENLEPEDH

304703

FIG 1C

3EQ 1D No. 2% | GOEIAAEEHY THYSGET

ARWEHEDI FARY Y XYY CHDV
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“E" emrlier application or patent but published on ot after the international  “%* document of particular relevance; the claimed invention cannol be
filing date considered novel or cannot be considered to involve an inventive

“L"  document which may throw doubts on priority claim(s) or which is siep when the document is taken alone

cited to establish the publication date of another citation or other w4 " ! ; ; ;
. ocument of particular relevance; the claimed invention cannot be
special reason (as specified) o Conaigered 14 hvolve o Inveniive step when the document is
“O" docurent referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“p"  document published prior to the international filing date but later than  wgn i
The priority date chaimed g '&"  document member of the same patent family

Date of the actuat completion of the international search Date of mailing of the internationat search report
11 October 2017 3 0 OCT 20]?

‘Name and mailing address of the iISA/US Authorized officer

Mall Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R, Copanheavar
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Box Ne. I1 Observations where certain claims were found unsearchable {Continnation of item 2 of first sheet)

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

I D Claims 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 requiremnents 1 such an
extent that no meaningful international search can be carried out, specifically:

3 ﬁ Claims Nos.: 6-29, 3t, 32, 34
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. [l Observations where unity of invention is lacking (Continuation of item 3 of Airst sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet(s).

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

3 I:I As only some of the required additional search fees were timely paid by the applicaat, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. Ki 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.:

1-5, 33, and 35-38 to the extent that they read on an anti-CD3 antibody of SEQ 10 NO:1 and SEQ ID NO:19; and a single chain
anti-BCMA variabla region of SEQ ID NO:20.

Remark on Protest I__—] 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.

D No protest accompanied the payment of additicnal search fees.

Form PCT/ISAS210 [continuation of first sheet (27} (January 2015)
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Contlnued from Box No. lil Observations where unity of Invention is Jacking

This application contains the following inventicns or groups of inventions which are not so linked as to form a single ganeral inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the agpropriate additional axamination fees need to be paid.

Group |+: glaims 1-5, 33, and 35-38 ara drawn to human anti-CD3 antibodies; and metheds comprising the same.

The first invention of Group I+ is restrictad to a human anti-CD3 antibody, and methods comprising the same, the anti-CD3 antibody
comprising & heavy chain variable region, wherein in the heavy chain variable region is selected to ba SEQ ID NC:1; and a light chain
variable region, whersin the light chain variable region is selected to be SEQ ID NO:19; the antibody further comprising a single chain
anti-BCMA variable ragion, wherein the single chain anti-BCMA variabla region is selected to be SEQ 1D NQ:70, Itis believad that
clalms 1-5, 33, and 35-38 read on this first named invention and thus these claims will be searched without fee to the extent that they
read on an anti-CD3 antibody of SEQ ID NO:1 and SEQ ID NO:19; and a single chain ant-BCMA variable region of SEQ ID NO:20.

Applicant is invited to elect additional anti-CD3 antibodies with specified SEQ 1D NO for each heavy and light chain CDR1, 2, and 3
andior additional single chain ani-BCMA, variable regions with specified SEQ ID NO to be searched in a specific combinaltion by paying
an additional fae for ach set of election. An exemplary election would be a human antl-CD3 antibody, and mathods comprising the
same, tha anti-5D3 antibody comprising a heavy chain variable region, wherein in the heavy chain variabla region is selected to be SEQ
ID NO:2; and a light chain variable region, whereln the light chain variable region is selected to be SEQ |D NO:18; the antibody further
comprising a single chain anti-BGMA variable region, wherein tha single chain anti-BCMA variable region is selected to be SEQ D
NO:21, Additional anti-CD3 antibodies and/or single chain anti-BCMA varlabla regions will be searched upon the payment of additional
fees. Applicants must specify the claims that read on any additional alectad inventions. Applicants must further indicate, if applicable,
the claims which read an the first named invention if different than what was indicated above for this group. 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/examinead.

The inventions listed in Groups !+ do not ralale to a single general inventive concept under PCT Rule 13.1, bacause under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons:

The Groups |+ antibodies do not shars a significant structural element respansible for binding a CO3 antigen, requiring the selection of
altarnatives for the heavy chain and light chaln variable regions of the antibody, whera “a varlable heavy chain domain comprising
COR1, CDR2 and CDR3 sequences in a human VH framework, where the CDR1 sequence has a formula: G1F2T3F4X5X6Y7AS where
X5, X6, may ba any amino acid; the COR2 sequence has the formula: [1'S2W3'N4'S5'GE'S7'18'; the COR3 sequence has the formula
A1'K2'D3"'S4"R5"GEY7"G8"X9"Y10"X11"X12"G13"G 14"A15"Y 16" where X8"; X117; X12" may ba any amino acid” and “the variable
light chain domain comprises a CDR1, COR2 and GDR3 sequencas in a human VL framework wharein the CDR sequences are a
seguence with up to 3 amine acid substitutions relative to 8 CDR sequence or set of CDR sequences in SEQ ID NO:18; or wharein the
CDR sequences are a sequaence with at laast 85% Identlty to a CDR sequence or set of CDR sequences in SEQ ID NC:19",

The Groups |+ share the technical features of an antigen-binding protein specific for CD3, compiising: a variable heavy chain domain
comprising CDR1, COR2 and CDR3 sequencss in a human VH framework, and a variable light chain demain; an antigen-binding protain
spadific for CO3, comprising a varlable heavy chain domain comprising CDR1, CDR2 and CDR3 sequences in a human VH framework,
and a variable light chain domain; an antigen-binding protein specific for CDJ, comprising a variable heavy chain domain comprising
CDR1, CDR2 and CDR3 sequencas in a human VH framework and a variable light chain gomain; an antigen-binding protein specific for
CD3, comprising a variable heavy chain domain comyprising COR1, CDR2 and CDR3 sequences in a human VH and a variable light
chain domain; a methed of making an antigen-binding protein specific for CD3, comprising: immunizing OmniFilc or UniRat animals with
GD3; and identifying antigen-spacific heavy chiain sequences; a bispecfic antigen-binding protein, whareln the protein comprises of a
binding domain specific for CD3 and a binding domain specific for an antigen other than CD3; whersin when contacted with T cells in an
activation assay the bispacific antigen binding protein induces releasa of reduced levels of gne or both of IL-2 and IL-10 relative to a
reference anti-CO3 antibady; and induces more than 30% tumor cytotoxicity in standard in vitro assays using tumor cells and human T
calls; a bispecific antibody comprising: {i) a CD3-binding variable reglon comprising COR1, CDR2 and CDR3 sequances in a human VH
framework; (i} a variable light chaln domain comprising COR1, CDR2 and CDR3 sequences in a human VL framawork; (iii) a single
chalh anti-BCMA variable region comprising COR1, CDR2 and CDR3 sequences. However, these shared technical features do not
represant a contribution over the prior art.

Specifically, US 2013/0273055 A1 to Borgas st al. discloses an antigen-binding protein specific for CD3 (A bispecific binding agent
comprising at laast two binding domains, wherain a first binding domain binds to the B cell maluration antigen BCMA and wharein a
second binding domain binds to CD3, Abstract), comprising: a varlable heavy chain domain comprising CDR1, CDR2 and CDR3
sequences in a human VH framework (variable domains (having the general structure: FR1-CDR1-FR2-COR2-FR3-CDR3-FR4 and
spadifically binding to an epitope without requiring the presenca of a second immunoglobulin variable domaln), Para. [0055]; the VH and
VL regions are thosa of or are derived from an antibody/antibody derivative with spacificity for the CD3 molecule, Para. [0044]), and a
variable light chain domain {the VH and VL regions are those of or are derived from an antibody/antibody derivative with speciicity far
the CD3 molacule, Para, [0044); variable domains (having the general structure: FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4 and specifically
hinding to an epitope without requiring the presence of a second immunoglobulin variable domain), Para. [0055]); an antigen-binding
protain specific far CD3, comprising a variable heavy chain domain comprising CDR1, CDR2 and CDRS3 sequencas in a human VH
framework {the YH and VL regions are those of or are derived from an antibody/antibody derivative with spacificlty for the CD3 malecule,
Para, [0044]; variable domains {(having the general structure: FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4 and specifically binding lo an
apitope without requiring the presence of a second Immunoglobulin variable domain), Para. [0055]) and a variable light chain domain; an
antigen-binding protein spacific for CD3 (the VH and VL regions are those of or are derived from an antibody/antibody derivative with
spacificity for the CD3 moleculs, Para. [0044]; variable domains {having the general structure: FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4
and spedifically binding o an epitope without requiring the presence of a second immunoglobulin variable domain), Para. [0055]),
comprising & variable heavy chain domain comprising COR, COR2 and CDR3 sequances in a human VH framework {the VH and VL
regions ara thase of or are derved from an antibody/antibody derivative with spacificity for the CD3 molecule, Para. [0044]; variable

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



(43) JP 2019-536430 A 2019.12.19

INTERNATIONAL SEARCH REPORT International application No.

PCT/IS2017/038377

domains (having the general structure: FR1-COR1-FR2-COR2-FR3-CDR3-FR4 and specifically binding to an epitope without requiring
the presanca of a second immunoglobulin variable dornain), Para. [0055]) and a variable light ¢hain domain {the VH and VL regions are
those of or are derived from an antibedy/antibody derivative with specificity for the CD3 moleculs, Para. [0044]; variable demains (having
the ganeral structure: FR1-COR1-FR2-CDR2-FR3-CDR3-FR4 and specifically binding lo an epitope without requiring the presence of a
second immunaglobulin variable domain), Para, [0055]); a method of making an antigen-binding protein specific for CD3, comprising:
Immunizing OmniFiic or UniRat animals with CD3 {By way of example, a hybridoma that produces monocional anti-BCMA antibody, 8.9
one cbtained by immunization of mica of rat as known in the art, may be fusad with a hybridoma that produces OKT3 (ATCC CRL 8001)
or ancther anti-CD3 antibody like WT32, anti-leu-4, UCHT-1, SPV-3TA or SPV-T3B. The resulting fused cell line produces & number of
dilferent permutations of heavy and light chains of the different antibodie, Para. [0034]; immunized with BCMA or CD3, Para. [0066]);
and identifying antigen-specific heavy chain sequences; a bispacific antigen-binding protein, wherein the protein comprises cf a binding
domain specific for CD3 and a binding domain specific far an antigen other than CD3 (This will enich for and ultimately lead to the
isolation of the BCMA-specific subunit. In a similar way, CD3 expressing cells, e.g. Jurkat are used to ensure binding of the resulting
cyclical paptidas to the native conformation of the CD3 complex. This will lead o isolation of the CD3 specific subunit. The DNA
encoding for the identified peptides can then be cloned into a vector separated by a paptide linker resulting in a expression plasmid
ancading for the bispecific binding agent. When transfacted into a production cell line like GHO, or, suitably modified, transformed into E.
coli cells ar another expression systam, the bispecific binding agent will ba expressed and can be purified, Para, [0078]; A bispecific
binding agent of the invention (or each of its binding domains respactively) “binds to” or “spacifically bind to”, “has affinity for" and/or *has
spedificity for” or “interacis with" a structure/epitopefantigen with respect to its target molecules BCMA and CD3, Para. [0028]}; wherein
when contacted with T ¢ells In an activation assay the bispecific antigen binding protein induces release of reduced levels cytokinea
ralativa to a reference anti-CD3 antibedy (human CD8 positive T cells are purified from primary PBMCs (Peripheral Blood Mononuclear
Cells), e.g. by MACS {Automated Magnetic Cell Sorting and Separation; Milienyl), then these effecior cells are addad to the targat cells
that have baen Incubated with the bispecific binding agent for a.g. 24 h. The calls are then stalned with propidium Idodide (P1) which only
enters dead or dying cells and fluorescently laballed anti-CD8. Analysis by 8.g. FACSCanto allows for the identification of dead non-T
cells, Para. [0089]); and induces tumor cytotoxicity In standard in vitro assays using tumor cells and human T cells (when designed
optimally, formation of this complex will induce signalling in cytotoxic T cells, Para. [0008); The efficacy of a bispecific binding agent of
the invention, and of compositions comprising the sama, can be tested using any suitable in vitro assay, cell-based assay, Para. [D087];
The bispecific binding agent of the invention may contain, in addition to sald first and second binding damaln, a lurther binding domain to
enhance salectivity for tumor, Para. [0020)}; a bispecific antibady comprising: (i) a CD3-binding varlable region comprising CDR1, CDR2
and COR3 sequences in a human VH framewaork; (ii) a variable light chain domain comprising CDR1, GDR2 and CDR3 sequsncesin 8
human VL, framawork (This will enrich for and ultimately lead to the isclation of the BCMA-specific subunit. In 2 similar way, CD3
expressing cells, a.g. Jurkat are used to ensure binding of the resulting cyclical peptides te the native conformation of the CD3 complex.
This will lead to isolation of the CD3 specific subunit. The DNA ancoding for the identified peptides can then be cloned inte a vactor
separated by a peptide linker nesulting in a expression plasmid encoding for the bispecific binding agent. Whan transfected into a
production cell line fike CHO, or, suitably modifled, transformed into £. coli calls or another exprassion system, the bispecific binding
agent wili be expressad and can be purified, Para. [0076]; A bispecific binding agent of the invention (or each of its binding domains
respectively) “binds to” or *specifically bind to”, *has affinity for" and/ar “has spacificity for” or “inferacts with” a structurefepitope/antigen
with respect to its targat molecules BCMA and CD3, Para, [0028]); (il) a single chain anti-BCMA variabte region comprising CDR1,
CDRZ and CDR3 sequences (the inventian is in the format of a bispecific single chain antibady construct, Para. [0043]; the general
structure: FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4, Para, [0055]).

US 2016/0046724 A1 to The Trustees of the University of Pennsylvania et al. discloses release of raduced tavels of ene or both of IL-2
and IL-10 relative to a referenca anti-CD3 antibody (administering one or mora agents to manage elavated tavels of a soluble factor
resulting from treatment with a CAR-axpressing cell. In one embodiment, the soluble factor stevated In the subject is..... IL-10, Para.
[0805}; bindirg of a TCR/CD3 complex with an MHC molscule loadad with peptide, and which leads to mediation of a T cell

Para. [0197]; CD8+ T calls compared io a referenca value, Para. [0080]), and induces more than 30% tumor cylotoxicity in standard in
vitro assays using tumor cells and human T calls (the anti-BCMA CAR-exprassing cell {e.g.. BCMA CART cell or BCMA CAR-exprassing
NK cell) of the invantion raducas the quantity, number, amount or percantage of cells and/or cancer calls by at least 25%, at least 0%,
at laast 40%, at least 50%, at least 65%, at lzast 75%, at least 85%, at least 85%, or at least 89% in a subject with or animal model for
myeloid leukemia or ancther cancer associated with BCMA-axpressing cells relative to a negative control. In one aspect, the subject isa
numan, Para. [0898]).

“Superhuman mice” to Baas et al. discioses an emniFlic mouss {RAT produces large recombinant gene laci using artificial bacterial and
yeast chromosomss and works with OMT to produce meuse (OmniMouse) and rat (OmniRat and OmniFlic) platforms for human
therapeultic antibody discovery, Pg. 2, left-hand colurmn, second paragraph).

The inventions listed in Groups I+ therefore lack unity under Ruls 13 becauss they do not share & same or corresponding spaclal
technical features.
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