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Before

we begin
Tech Support (0} 7.} Audio
If you are experiencing technical The Q&A tab is located near The audio will remain quiet until

difficulties, please contact WebEx Tech - - we begin at May 17, 9:30 pm ET |
Support (Toll Free): the bottom rlgEt han‘c‘IA?Ilde Of | 18 May 9:30 am CST.
your screen, choose You will hear sound through your

China Panelists” before clicking computer speakers/headphones

800 819 3239 “Send.” automatically. Make sure your
Singapore speakers are ON and UNMUTED.

1 800 6221034 To access the audio for by

Hong Kong telephone, please click the “phone”
+852 3657 6029 icon below your name on the

- Participants Panel for
(International) teleconference information.
BEDE]Y

0120 339 836 (Toll Free)
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I.  Amgen v. Sanofi (Fed. Cir. 2021)
T v. T|mIG3E (BRF R ELERE - 2021)

II. Juno Therapeutics, Inc. v. Kite Pharma, Inc. (Fed. Cir. 2021)
KIEETT v. dlfEslzy (BAFKEDAR: - 2021)

III. Claiming strategy
N EESENE S
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Disclosure TFAHE A vs. Claim T FINFIZEk

[ime-Limited Monopoly
ERIBRAZHT (SFUFIER)

Government Inventor

Disclosure of Invention
SRIAFHES (S=mE, e

g &, RARFER, SRR, F
)
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Disclosure TFAHE A vs. Claim T FINFIZEk

THRTHER TARNFIERK

(A) mmAs SRIREA

Enablement ®] SEhE 14
Written Description 5 E it

35 U.S.C. 112(a) - The specification shall contain a written description of the invention, and of the manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in
the art to which it pertains, or with which it is most nearly connected, to make and use the same, and shall
set forth the best mode contemplated by the inventor or joint inventor of carrying out the invention.

RAABN S S AKANBEER, FLE2E, B, SRMEBNRNEEAFSEMNERALZRANAANEE, DESAIERA
ARBEBHRIEMEAZ AR, FERRBHAENZIRLRBARBRELEE RBRRESSH S,

Morgan Lewis (6 )
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Amgen Inc. v. Sanofi, Aventisub LLC (Fed. Cir. 2021)

Plaintiff J& & / Appellant
FiF A Amgen Zi#

Morgan Lewis

VS.

Defendant #§& / Appellee L 1F A
Sanofi G IE

ize 590

: a
aaaaaaaa

FIFIFE L EESR (% : RIL5A®, Praluent®) PCSKOHNHI!



Amgen Inc. v. Sanofi, Aventisub LLC (Fed. Cir. 2021)

Facts: Amgen appealed from a decision of the District Court for the District of Delaware granting JMOL against Amgen of lack of
enablement of claims 19 and 29 of Amgen’s U.S. Patent 8,829,165 (the ™165 patent”) and claim 7 of Amgen’s U.S. Patent
8,859,741 (the 741 patent”). Amgen Inc. v. Sanofi, 987 F. 3d 1080 (Fed. Cir. 2021)

IFINZEET © AmgenXT T ENI DA R AURIE H BV, ZARALAE B R5E8,829,1655 K E T H(“1655 T ") INFI 25K
19F029 LA R 58,859,741 5 X E T A(“ 7415 TR INA K77 A2 L TR Z v SEHEMERIENIN

Issues: Whether Amgen’s asserted claims to genera of antibodies meet the enablement requirement.

FWER - AmgenX FRIHUAERBRINN ERKZ2EE B 0] L,

Holding: The Federal Circuit affirmed the district court’s judgment as a matter of law (JMOL) that Amgen’s asserted claims to
genera of antibodies were invalid for lack of enablement. The panel unanimously affirmed the District of Delaware’s holding
that undue experimentation would be required to practice the full scope of the claims-at-issue. Amgen filed a writ of certiorari to
the US Supreme Court.

FR - BFPE DR AR BE S #DOABRRFIR, BlAmgentHuiA R BN A EREFAZ ol SEHE A ML, SWE—HEE
THEAIEMNMDOARRFAIR, BNEEHRITYESLN A BELIMSENNEKRFAF KN EZESEE, Amgen EIREIRS XA,

*Current Status: Amgen further appealed to the US Supreme Court on November 18, 2021. The US Supreme Court granted certiorari to review the issue of
enablement on November 4, 2022. As of March 27, 2023, the Supreme Court heard oral arguments from both sides. Proceeding in progress.

LREPRAS © AmgenfE2021F11 A 18B H—FPREE KRS ABRL LIF - RE&RART2022F1184BH#ET EFHIE - DIFERT OSLHERINA - #&E202363827
H, S&EREZTE 7YX GHNOLAHS - EREEERAIEEEEHRTP -

Morgan Lewis 9




NFER19&29 : US 8,829,165; LIEThEEE MBIHLIA

19. The isolated monoclonal antibody of claim 1 wherein the isolated monoclonal antibody binds to at least two of the following residues S153,
1154, P155, R194, D238, A239, 1369, S372, D374, C375, T377, C378, F379, V380, or S381 of PCSK9 listed in SEQ ID NO:3.

WMHIZESK19. N FIZKRIFR M D BB R ENE, HbhfrhsEnEmZnA S5 TPCSKIRSEQ ID NO:3F | RE i =4
M4 : S153. 1154, P155, R194, D238, A239. 1369. S372, D374. C375. T377. C378. F379. V380. =& S381 SEQ ID
NO:3 F 5| Ay PCSK9 HJ .

29. A pharmaceutical composition comprising an isolated monoclonal antibody, wherein the isolated monoclonal antibody binds to at least two
of the following residues: S153, 1154, P155, R194, D238, A239, 1369, S372, D374, C375, T377, C378, F379, V380, or S381 of PCSK9 listed in SEQ ID
NO:3 and blocks the binding of PCSK9 to LDLR by at least 80%.

WREK29. —MAYESY), AafBENERERR, HbhoBEMeEmEnirE5 A FPCSKIHISEQ ID NO:3F 5 FZE M=/ H
A~ : S153, 1154, P155, R194, D238, A239, 1369, S372, D374, C375, T377, C378, F379, V380, 5% S381, 3 H[HMr PCSK9 5 LDLR B9

z:ﬂt/lfl\?://l\ 800/00

Holding: The Federal Circuit affirmed the district court’s judgment as a matter of law that Amgen’s asserted claims to genera of antibodies were invalid for lack of
enablement. The panel unanimously affirmed the District of Delaware’s holding that undue experimentation would be required to practice the full scope of the claims-
at-issue.

Flge: BHAKRE ERARSE L HDOABRRFIR, BlAmgentJinABAINXFIERKERZ o] SLHEETI L. SWE—REE M HAEMNEKIARRFAIR, BFERATIE
SKIA BESKINS RNAMBEKFF £ R EHSEE

Morgan Lewis @



Amgen Inc. v. Sanofi, Aventisub LLC

Lack of Enablement: Undue Experimentation
BT AISChE Y - T EMSER

‘165 patent and ‘741 patent disclosed amino acid sequences for twenty-
six PCSK9 antibodies, and three-dimensional structures for two of the
antibodies.

AmgenB’ 165 T M A’ 7415 F)IREE 7 26 PCSKOI AR EBE I LI R H O 153, 1o, Pl
R AR = 44551, &8, . O,

F379, V380

Amgen: The claims are enabled. A skilled person Federal Circuit: N bl 5 .
can make all antibodies within the scope of the ederal Circuit: No enablement because It

claims by following a roadmap using anchor requires undue experimentation to obtain all the
antibodies and well-known screening techniques, or claimed antibodies.

by making conservative amino acid substitutions in ~ VS.  EXFRA([O)EARE - WA ESK AE O]
the twenty-six exa gples : ==

Amgen : AR S & oIS, MARBAAR SLHEtE, RANFEMAENAOERT

A S 3 68 PR 6 7 (4 PO P B AR AT, At “
TN P R A TR P ) S B SR 3 P FI AR BN RIS,

WARIZKSEE NRITLA,
Morgan Lewis @



Amgen Inc. v. Sanofi, Aventisub LLC

Lack of Enablement: Undue Experimentation fiR Z A]SEhEtE : T ERYSED

E>

Morgan Lewis

Amgen expressly claimed more than 32,000 combinations of residues and was
required to enable every combination.

Amgengy N ] Z K PRUTLIR TP SRS 78 32,000 FMase R B B ERE A S - BLItAmgenF RIE
BAEMAH SR O LS

Determining where a particular antibody binds reqﬁuires X-ray crys allpgll';
time-consuming and m%predictable methodology. A EFEMARHESUET

F, XEe—MENEATINTTEA

Performing amino acid substitutions according to the specification’s instructions
would lead to "millions of candidates” that must be tested.

RIEASEAIRARTRERZ RSB INNNR 8 E A iEitEE"

hy,
BN s 5 1k



Amgen Inc. v. Sanofi, Aventisub LLC

Old view of antigen-antibody: “Lock Post-Amgen: “A ring with a million Keys
and Key” onit”" BEIXTF/E-HABN SR : "R

SERT RGN SR EEEE— B TR

Lock

VS.

(b) .g

Morgan Lewis (13)
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Juno Therapeutics, Inc., Sloan Kettering Institute For

Cancer Research v. Kite Pharma, Inc. (Fed. Cir. 2021)

Plaintiff [R 4 / Appellant £Eik A Defendant #% / Appellee # E1F A
Juno Therapeutics &iEEST Kite Pharma 24546125 (HFRIEETAEFE])

axicabtagene ciloleucel
W g
o SR
ONLY No U.S. standard of potency
Dose:
Contents:
ntaining 5% DMSO USP.
Gently DO NOT USE A
LEUKODEPLETING FILTER

OT IRRADIATI

VS.

VERIFY axicabtagene ciloleucel
PATIENT ID| "> YESCARTA®
Lot: 123456789-0X ﬁ
Kite Patient ID: 123456789

Expiration Date: 31-Dec-2900
First Name M.L.: FIRST NAME W

LastName:  LAST NAME
DOB: 31-Dec-1900
Hospital Patient ID: 1234567890123456
o [[IFWITHmEN

| Asooszz W0123 45 678900 S [9]

FMACEIHE (BREA : ZHEC, Yescarta®)
Morgan Lewis



Juno Therapeutics, Inc. v. Kite Pharma, Inc. (Fed. Cir.

2021)

Facts: Juno sued Kite, alleging that Kite's CD19-targeting Yescarta willfully infringed upon U.S. Patent No. 7,446,190 (the
“190 Patent”™). During the trial, Kite defended by asserting the ‘190 Patent was invalid for lacking written description in
support of the patent claims. The Jury’s verdict unanimously found the ‘190 patent to be valid, with sufficient written
description, and accordingly awarded Juno a total damage of $1.2 billion. Kite appealed to the Federal Circuit. Juno
Therapeutics Inc. v. Kite Pharma, Inc., No. 20-1758 (Fed. Cir. 2021)

IFIREY : JunoiiFKite, #KiteRICD19:E R 7IAZLZCHERIL T XE T HS7,446,190 (M190%F]") , EEFIHE -
Kite*’rxlz’l%%ﬂﬁ?li:l%ﬁhLﬁ’ﬁ%xﬂ SEHH—MH X 10EHEY - HECBOBER fFL,{i?ﬂZ%?FUE’\JTyjﬁFFﬁ? - Ft
MM 25 Iuno Rt 122 =TT - Kite B il ZEAF K [BDARR -

Issues: Whether there was sufficient written description in the ‘190 patent for its patented CAR-T claims.
FINER | X10ENEEEAEBNPBEBIARFHFHEHR TCARTHNAIZK -

Holding: The Federal Circuit reversed the district court’s judgment, invalidating the *190 patent for lacking written
description and wiping out the $1.2 billion damage award for Juno.

FIR - BAF K EDAR RSN 7t AR FIR - EMZ 190 R ERZ BEER T - FEUEXSJunoi) 12123t BE -

*Current Status: Juno appealed to the US Supreme Court on June 13, 2022. The US Supreme Court denied certiorari on November 7, 2022 and
afﬁrmed the denial on January 9, 2023, making the Federal Circuit’s decision in favor of Kite now final.

AR : JunoT 202256 A 13AMEE RS AR LIF - &E/ART2022411A7HE%L FEFBIEHF T2023F1 98I 7 IAIRERLARE - Xk
1%H%$BM@/£BEX]‘K¢ E*HE’J&J&EJUJTZ\ SR -

Morgan Lewis (16)



Juno Therapeutics, Inc. v. Kite Pharma, Inc. (Fed. Cir.

2021)

Claim 1. A nucleic acid polymer encoding a chimeric T cell receptor, said chimeric T
cell receptor comprising: (a) a zeta chain portion comprising the intracellular
domain of human CD3 ( chain, (b) a costimulatory signaling region, and_(c) a
binding element that specifically interacts with a selected target, wherein
the costimulatory signaling region comprises the amino acid sequence encoded by
SEQ ID NO:6.

WHZKL, =M ImIBCAR-THIZELIR &), ATCAR-TEE: (a) CHEElD - BIFEASR

CD3 CiErIMEALL - (b) HRIBESRE, 1 _(c) FHRitSmMEEREE(ERRLS
Bk Ho, HRFESXEEIEHSEQ ID NO:6ZmBHRAERFS -

Claim 3. The nucleic acid polymer of claim 2, wherein the antibody is a single
chain antibody.

WHIZK3. RFENFZR2MKEEEY, HPfmtikIRERE.

Claim 5. The nucleic acid polymer of claim 3, wherein the single chain antibody
binds to CD19.

WHRIZSKS. RF|NAZFHHEEZEY, HPmtREnhEE55TCD19,

Morgan Lewis
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Juno Therapeutics, Inc. v. Kite Pharma, Inc. (Fed. Cir.

2021)

Two ways for an applicant to establish written description for a genus claim BiI—fi&3/E

XA Z K PHEIEANA L

(A) establishing a representative number (B) establishing structural features

of species falling within the scope of the common to the members of the genus so
claimed genus HATE % AFTERERESCENN that a skilled person can visualize or recognize
—EHENRFREEEBRA the species of the genus MBE LB EMNES

EMSE, EFRAGHNIAARBEBmEASLIR
AIZREAS -

genus ZE/&

genus =8

=lZZr::ar"rlrﬂr:::lr‘. structural feature
HEEEIE

species ZKEpE

Morgan Lewis @



Juno Therapeutics, Inc. v. Kite Pharma, Inc. (Fed. Cir.

2021)

(A) Representative Number of Species —E#HE Mt RELBERK

The 190 patent discloses two example scFvs species: one derived from J591,
which targets a PSMA antigen on prostate cancer cells, and another derived from
SJ25C1, which targets CD109.

190 F)"HEE T W scFvRIBMAKRSE - — NRBTFIs915 X EE a1 A R E= 40 /Y
PSMAfRIR, B—1IRBTFSI25C1EXT#EMmCD19,

Juno and Kite agreed the number of possible sequences for scFvs in the claim
scope is in the range of millions of billions.

fjtqmoﬂ] Kite A WX F 2K Z R el R R scFv R B BR e 51| B B 7 5 R R ARV E ACEE

Federal Circuit: “The disclosure of one scFv that binds to CD19 and one scFv that
binds to a PSMA antigen on prostate cancer cells in the manner provided in this

patent does not provide information sufficient to establish that a skilled
artisan would understand how to identify the species of scFvs capable of
binding to the limitless number of targets as the claims require.”

ERF AR © “ARERRENRAE — T 5CD19E S 5 — 1 5Ei5IRE EHH%J:E’\J_

PSMAIUR 25 £ schVTHEEE , L fE SR BB R A AR A A RAE B IRAIZ S
FE IR 5 = 18I - Hscrv R mALE - 7

sl

~

Morgan Lewis (19)



Juno Therapeutics, Inc. v. Kite Pharma, Inc. (Fed. Cir.

2021)

(B) Common Structural Feature & #4551k

Juno argues that scFvs have the same general, common structure consisting of a
variable region derived from the light chain of an antibody and a variable region
derived from the heavy chain of an antibody. The Federal Circuit rejected this
argument.

Junoi\ scFVE BRI EE. #ELH  OEETHARENTERAFET R
REROT TR - BERCEIAER D] 7P °

Federal Circuit: “The ‘190 patent not only fails to disclose structural features commo
to scFvs capable of binding specific targets, it also fails to disclose a way to
distinguish those scFvs capable of binding from scFvs incapable of binding those
targets”.

EXFHEDERT : M90T AR AKRIKFESEEB L 515 E L IRAISCRVRY I A S HRAE - M
B REFMAIR D BEFESEENRISCFVRITR BB L SREIAIscFvI A %, "

In other words, there is no correlation between the commonality Juno asserted and
the functionality of the claimed scFvs species. As such, the asserted commonality,
according to the Court, does not constitute a common structural feature.

HEE W - JunoE KAYscRvR S AR LI SscFvRThRE (S5a IR ) FAMER - AL -
JunoFMIBRYZE AR LU T A BEM B B SIS IE"

Morgan Lewis @



Juno Therapeutics, Inc. v. Kite Pharma, Inc. (Fed. Cir.

2021)

Was the Federal Circuit justified in focusing the CHIMERIC ANTIGEN RECEPTOR (CAR)
debate on the genus of scFv while disregarding -

other domains?

B R[] 35 B 49 22 W RO AZ D\ EE SR 2E s o P T B L At

CAR-TEMKIEMICIEAZRESIE?

NN
Claim 1. A nucleic acid polymer encoding a chimeric T cell '
receptor, said chimeric T cell receptor comprising: (a) a zeta

chain portion comprising the intracellular domain of human V. M . _—
CD3 C chain, (b) a costimulatory signaling region, and (c) a ~ rorget
binding element that specifically interacts with a selected Ttk antigen
target, wherein the costimulatory signaling region dory
comprises the amino acid sequence encoded by SEQ ID
NO:6. .

Costimulatory Cytolytic activity
YA ESK . _/I\Z)HjﬂﬁE_IJCAR'TE"]$ZE§§1§é¢%, FEJL-I:‘-CAR-T@,*E (a) domain Cytokine release
CEER> - B335 AZECD3 CiErRe A - (b) HRIHESXE, Essential bkl ez

() HEMSFGERMEEERANESTE B, HFIHE kbl
ERigaEHSEQ ID NO:645 10 S EEL 51, :

CAR-engineered
T cell

Morgan Lewis
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Claiming Strategy NFIZKBVZEES

Strength of

Claim Scope Patent

AR 055 E S

Claim Scope

R KEVE
=

 Freedom to operate or o i ' I
BOtt gtEE%ﬁﬁs | %x%mmatlon ZH|
« Patent protection for = .
future rrrl)odification or o Litigation X 1FIA
improvement &3k %
ARARNE N RIF >
« Protection agaanstt " Strength
competitor produc
RS T of Patent

B EoEVEE:

Morgan Lewis @



Strategies for Claiming Antibodies i {A1XFIZE K i KB

Sequence & StructureF 5l 5 514 -
N _ _ _ Classical IgG Antibody
> Claim directed to entire heavy and light chain \
sequences. £ X B E ML 5% A RN A EZ 5K v o
Example ﬁu% Antigen .

An antibody that binds antigen X, comprising a heavy chain
as set forth in SEQ ID NO: 1 and a light chain as set forth in
SEQID NO: 2. —MZESTIRXMI{K, HEESINSEQID
NO: 1A RRIEFEFLISEQ ID NO: 2FTREGEL £ -

> Full-length heavy and/or light chain variable region

(VH/VL). E K ERAN/E RO TX

> Heavy and/or light chain CDRs ZE 54 #]/8¢ 45 §% 0] ¢ -
X

Morgan Lewis @



Strategies for Claiming Antibodies i {A1XFIZE K i KB

1. A composition comprising an anti-PVRIG antibody, wherein said
antibody comprises:

oz United States Patent

White et al,

i) the VhCDR1, vhCDR2, and vhCDR3 from SEQ ID NO:1434 and e

ii) the vICDR1, vICDR2, and vICDR3 from SEQ ID NO:1453.

WNRZESKL. —HEEPVRIGIANAMASY), ZNAERE
) EEFRFY4%S 14345 & HvhCDR1, vhCDR2, ¥IvhCDR3 ; LI &
i E B RS54 S 14536 S HAvICDR1, vICDR2, VICDR3, o

Presta, San Fn
Richard Thenlis

Compugen Ltd., Holo

Motice

(21} Appl Mo 15048967

(22} Faled: Feb, 19, 016
(65} Privr Publication Duata
U5 20160244521 Al Aug. 15 N6

Helated UK, Applicatisn Duta

(6} Proviskoaal appl

2015, provisic .
on Mar 31, 2018,
62/118,208, filed oo Feb.

(51 ot C1
COTR I
CI2F 2108
COTK [628
GOIN 237
[ i

Morgan Lewis

0EB2

US 10,227.408 B2
*Mar. 12, 2019

oy Patent Na.:
45y Date of Patent:

(580 Field of Classificatian S i

pplication file for complete search history
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Strategies for Claiming Antibodies#i A Fl 5k A9 R

Sequence & Structure FE 5l 5 4%

> Homologous sequences [&& 5

> 70%, 80%, 90%, 95% identical/similarf8 [&] /48 1L
Exampleffll +F:

An antibody that binds antigen X, comprising a heavy chain having at least 95% sequence identity

to SEQ ID NO: 1 and a light chain having at least 95% sequence identity to SEQ ID NO: 2. —f1Z%5 S
MEXME, EEE5SEQIDNO: 1IEFEDI5%F IR — M EEAN SSEQID NO: 2EFE
195% 5 Al B — TE B 1,

> Substitutions REFLE 0

> Fragmentsf& F

Morgan Lewis @



Strategies for Claiming Antibodiesi AN FIZE kISR H

74
=

25. A method of activating T-cells of a patient with cancer comprising
administering an anti-PVRIG antibody to said patient, wherein said anti-
PVRIG antibody comprises:

i) @ heavy chain variable domain comprising a sequence
exhibiting at least 90% identity to SEQ ID NO:1434, wherein each
individual vhCDR from SEQ ID NO:1434 comprises no more than 1
substitution, and wherein the vhCDR3 comprises no substitutions, and

ii) a light chain variable domain comprising a sequence
exhibiting at least 90% identity to SEQ ID NO:1453, wherein each
individual vICDR from SEQ ID NO:1453 comprises no more than 1
substitution, and wherein the vVICDR3 comprises no substitutions, and

wherein a subset of said T-cells of said patient are activated.

WXAIEESK25, —MBUERERA T —AR75E, ST AT
PVRIGHU &, HrFTiH1 PVRIG A E g

) R0, HFF|5 SEQ ID NO: 1434 EFED 90% E’J*Hﬂl
E, HikB SEQ ID NO: 1434 B8 2 J8A0 vhCDR B EFRED 1 1=
EMEMR, FEHED vhCDR3 FEERMaEREEK,
ii)F%T’T‘iW’Ji@E HF5I5SEQ ID NO:1453BF ZE 1> 90% RIHALLE,
H ok BSEQ ID NO:1453E 1M 2 IRAVICDRE ERBI 11 R EEEE K,
FEHEAPVICDRIT A S EMRERENR,

H i BERFTR TR+ EHEUE,

ZJm N\t

Morgan Lewis

a» United States Patent
‘White et al.

(54) ANTI-PVRIG ANTIBODIES AND METHODS
OF USE

(71)  Applicant: Compugen Ltd., Holon (IL)

(72) Inventors: Mark White, Antioch, CA (US):
Sandeep Kumar, San Bruno, CA (US):
Christopher Chan, South San
Francisco, CA (US): Spencer Liang,
San Mateo, CA (US); Lance Stapleton,
Oakland, CA (US); Andrew W. Drake,
Mountain View, CA (US): Yosi Gozlan,
Tel Aviv (IL); Tlan Vaknin, Tel Aviv
(IL); Shirley Sameah-Greenwald, Kfar
Saba (IL): Liat Dassa, Tel Aviv (IL);
Zohar Tiran, Oranit (IL); Gad S.
Cojocaru, Tel Aviv (IL); Leonard
Presta, San T o, ( A (US):
Richard Theo nta Cruz, CA (US)

(73) Assignee: Compugen Ltd., Holon (IL)

(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21)  Appl. No.: 15/277,980
(22) Filed: Sep. 27, 2016
(65) Prior Publication Data

US 2017/0029504 Al Feb. 2, 2017

Related U.S. Application Data
(62) Division of application No. 15/048,967, filed on Feb.
19, 2016.
(60) Provisional application No. 62/118,208, filed on Feb,
19, 2015, provisional application No. 62/141,120,

filed on Mar. 31, 2015, provisional application No.
62/235,823, filed on Oct. 1, 2015,

(51) Int.ClL

CO7K 16728 (2006.01)
CO7K 7706 (2006.01)
GOIN 33/574 (2006.01)
CI2N 15/113 (2010.01)
(52) US.CL
CPC ............ COTK 16/2803 (2013.01); CO7K 7/06

(2013.01): GOIN 33/57484 (2013.01); COTK
2317/21 (2013.01); CO7K 2317/33 (2013.01):
CO7K 2317/34 (2013.01); CO7K 2317/53
(2013.01): CO7K 2317/55 (2013.01): CO7K
2317/56 (2013.01); CO7K 2317/565 (2013.01);
COTK 2317/70 (2013.01), CO7K 2317774
(2013.01): CO7K 2317/76 (2013.01): CO7K
2317/92 (2013.01); CO7K 2319/30 (2013.01):
CO7K 2319/32 (2013.01): CI2N 15/1138
(2013.01); CI2N 2310/14 (2013.01); GOIN
2333/47 (2013.01)

(58) Field of Classification Search
None
See application file for complete search history.

US011220542B2

(10) Patent No.:  US 11,220,542 B2
(45) Date of Patent: Jan. 11, 2022

(56) References Cited
U.S. PATENT DOCUMENTS

5,661,016 A 81997 Lonberg
2007/0037206 Al 2/2007 Rosen et al.
2011/0236903 Al 92011 McClellan et al
2014/0056890 Al 22014 Gurney et al
2017/0240613 Al 82017 Zhu e al

FOREIGN PATENT DOCUMENTS

EP 2067 791 6/2009
WO WO 2000/052151 9/2000
WO WO 2003/023013 3/2003
wo WO 2004/030615
WO WO 2004/058805
WO WO 2005/016962
WO WO 2005019258
WO WO 2008/021290
WO W02009017679 A2
WO WO 2011/109637
WO WO 2012/031008
WO WO 2012/129488
WO WO 2012/156515
WO WO 2012/178128

WO WO 2013/184912 22013
wO WO 2016/196389 122016
WO WO 2017/041004 312017
wo WO 2017/021526 92017

OTHER PUBLICATIONS

Vajdos et al., 2002, J. Mol. Biol. vel. 320: 415.
Chen ct al., 1992, J. Exp. Med. vol. 176: 855
Gene ID: PVRIG ibody—middle region
Antibody Catalog #AI13 trieved from the internet: URL:htp:
www.funakoshi.co.jp/data‘datasheet/ ABG/ALI3083 pdf
Stanietsky et al., The interaction of TIGIT with PVR and PVRL2
inhibits human NK eell cytotoxicity., Proc Natl Acad Sci U S A. Oet
20, 2009;106(42):17858-63
Yu et al., The surface protein TIGIT suppresses T cell activation by
the ion of mature i 1 v dendritic
cells., Nat Immunol. Jan. 2009;10(1):48-57
Zhu et al., Identification of CDII2R as a novel checkpoint for
human T cells., J Exp Med. Feb. 8, 2016;213(2):167-76.
Rotman et al., Identification of novel immune checkpoints as targets
for cancer immunotherapy., J Immunother Cancer. 2013; 1(Suppl
1): P135.
Johnston et al., The immunoreceptor TIGIT regulates antitumor and
antiviral CD&(+) T cell effector function., Cancer Cell. Dec. 8,
2014;26(6):923-37
Orentas et al., Bioinformatic description of immunotherapy targets
for pediatric T-cell leukemia and the impact of normal gene sets
for comparison., Front Oncol. Jun. 10, 2014;4:134.
s el al, 2205 Highthroughput cellular assays
.\plalu format. (nnsn[ssh South San Francisco, CA, Curiox
Singapore, New T and Frontiers, Dec. 6,

it Polyclonal

(Continued)
Primary Examiner — Amy E Juedes

57 ABSTRACT
The present invention is directed to anti-PVRIG antibodies
and methods of using same.

42 Claims, 234 Drawing Sheets

includes a S Listing.



Strategies for Claiming Antibodies#i A Fl 5k A9 R

i(‘E:j)amblnatlon Therapy Claims Bx & 771X
| B2 3K

e.g .,A combination comprising components
A, B and C...
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1. A method of treatment for cancer in a patient
comprising administering the triple combination
comprising an anti-TIGIT antibody, an anti-PVRIG
antibody and an anti-PD-1 antibody, wherein said anti-
PVRIG antibody is an antibody chosen from at least one
of CHA.7.518.1.H4(5241P) and
CHA.7.538.1.2.H4(5241P).
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FunctionZIBE

> Binding affinity (e.g., Kd, K ) %5 & 31/

> Effect of binding interaction 25 518 B {F AV 2N

> Treatment of disease/disorder & J& /FERE RIS T

> Competition for binding with other antibodies Z&SHEMINAEHNES

Example: An antibody that binds antigen X, and competes with reference antibody Y for binding to
antigen X. ZEMEXFESERER Y ZEE SR X WK
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1.An anti-PVRIG (Poliovirus Receptor Related Immunoglobulin Domain
Containing Protein) antibody for use in the treatment of cancer, wherein
the antibody activates T cells and/or NK cells.
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Steps to Functionally Claim an Antibody:Th et IR M E R AL B
— Identify all inventive antibodies #&t fir & Gll2& £ H 4
— Determine similarities and difference of one or more characteristics #f5E — 1~ 5L 2 MHE
) 5 [A]
— IGHV germline genes, HCDR3 lengths, canonical structures, binding epitopes, identity
of heavy/light chain, etc. REKEQFEEERMMAERE - HCDR3KE -~ AR - 25
BRA. RERFILS
— Assess percentage of known antibodies represented by the diversity of each
characteristictH 4G 8 MF LN ZFEFI R E R INEI B 2 LD
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