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SEQ -
D NO Description Sequence
1| WO 2008/071447, SEQ | EVQLVESGGGLVQAGGSLRLSCAASGSIASIHAMGWFRQAP
ID NO:348 (102C12) | GKEREFVAVITWSGGITYYADSVKGRFTISRDNAKNTVYLQ
MNSLKPEDTAIYYCAGDKHQSSWYDYWGQGTQVTVSS
2 | referenceA EVQLVESGGGLVQAGGSLRLSCAASGSIASIHAMGWFRQAP
GKEREFVAVITWSGG I TYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTAILYYCAGDKHQSSWYDYWGQGTLVTVSS
3 | CDR1 (Kabat) THAMG
4 | CDR2 (Kabat) VITWSGGITYYADSVKG
5 | CDR3 (Kabat/Abm) DKHQSSWYDY
6 |CDR1 (Abm) GSIASTHAMG
7 | CDR2 (Abm) VITWSGGITY
8 |CDR3 (Kabat/Abm) DKHQSSWYDY
9 | Reference A (89T) EVQLVESGGGLVQAGGSLRLSCAASGS TAS THAMGWFRQAP
GKEREFVAVITWSGG I TYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTATYYCAGDKHQSSWYDYWGQGTLVTVSS
10 |Reference A (11V + | EVQLVESGGGLVQAGGSLRLSCAASGSIASIHAMGWFRQAP
110K) GKEREFVAVITWSGG I TYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTATYYCAGDKHQSSWYDYWGQGTLVKVSS
11 |Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP
110Q) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTAVYYCAAEMSG I SGWDYWGQG TQVQVSS
12 |Reference A (11V + EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP
112K) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTAVYYCAAEMSG I SGWDYWGQGTLVTVKS
13 |Reference A (11V + EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP

112Q)

GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTAVYYCAAEMSG ISGWDYWGQGTLVTVQS

FIG.2-1
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SEQ . 4
Description Sequence
ID NO P 9
14 Reference A (89L + | EVQLVESGGGLVQAGGSLRLSCAASGSIAS IHAMGWF RQAP
11OK) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQG TLVKVSS
15 Reference A (89L + | EVQLVESGGGLVQAGGSLRLSCAASGGTF SF YGMGWF RQAP
1100) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG ISGWDYWGQGTLVQVSS
16 Reference A (89L + | EVQLVESGGGLYQAGGSLRLSCAASGGTF SFYGMGWFRQAP
112K) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG ISGWDYWGQGTLVTVKS
17 Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP
112Q) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG ISGWDYWGQGTLVTVQS
18 Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP
89L) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG ISGWDYWGQGTLVTVSS
19 |Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTFSFYGMGHFRQAP
89L + 110K) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVKVSS
20 |Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP
89L + 110Q) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVQVSS
21 Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWF RQAP
89L + 112K) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVTVKS
22 | Reference A (11V + | EVQLVESGGGVVQPGGSLRLSCAASGGTF SFYGMGWFRQAP
89L + 112Q) GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNSKNTVYLQ
MNSLRPEDTALYYCAAEMSG ISGWDYWGQGTLVTVQS
23 | PD1 tﬂnden/bhuﬁng EVQLVESGGGVVQPGGSLRLSCAASGGTF SFYGMGWF RQAP

moiety

GKEREFVADIRTSAGRTYYADSVKGRF TISRDNSKNTVYLQ
MNSLRPEDTALYYCAAEMSG I SGWDYWGQGTLVTVSS

FIG.2-2
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SEQ -
D NO Description Sequence
24 | PD1 tﬂnden/bhuﬁng DVQLVE SGGGVVQPGGSLRLSCAASGG TF SFYGMGWFRQAP
moiety GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNSKNTVYLQ
MNSLRPEDTALYYCAAEMSG I SGWDYWGQGTLVTVSS
25 | Reference A (89T)4— A | DVQLVESGGGVVQPGGSLRLSCAASGGTF SFYGMGWFRQAP
GKEREFVADIRTSAGRTYYADSVKGRF TISRDNSKNTVYLQ
MNSLRPEDTALYYCAAEMSG I SGWDYWGQGTLVTSSA
26 | Reference A (11V + EVQLVESGGGLVQAGGSLRLSCAASGGTF SFYGMGWF RQAP
110K)+ A GKEQEF VADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTATYYCAAEMSG I SGWDYWGQGTLVKVSSA
27 | Reference A (11V + EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWF RQAP
110Q)+ A GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTAVYYCAAEMSG I SGWDYWGQGTLVQVSSA
28 | Reference A (11V + EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWF RQAP
112K)+ A GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTAVYYCAAEMSG I SGWDYWGQGTLVTVKSA
29 |Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP
112Q)+ A GKEQEF VADIRTSAGRTYYADSVKGRF TISRONAKNTVYLQ
MNSLKPEDTAVYYCAAEMSG I SGWDYWGQGTLVTVQSA
30 |Reference A (89L + | EVQLVESGGGVVQAGGSLRLSCAASGGTFSFYGMGWFRQAP
110K)+ A GKEQEF VADIRTSAGRTYYADSVKGRF TISRONAKNTVYLQ
MNSLKPEDTAVYYCAAEMSG I SGWDYWGQG TLVKVSSA
31 | Reference A (89L + EVQLVESGGGLVQAGGSLRLSCAASGGTF SFYGMGWF RQAP
110Q)+ A GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVQVSSA
32 |Reference A (89L + | EVQLVESGGGLVQAGGSLRLSCAASGGTFSFYGMGWFRQAP
112K)+ A GKEQEF VADIRTSAGRTYYADSVKGRF TISRONAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVTVKSA
33 |Reference A (89L + | EVQLVESGGGLVQAGGSLRLSCAASGGTFSFYGMGWFRQAP

112Q)+A

GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVTVQSA

FIG.2-3
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D NO Description Sequence

34 | Reference A (11V + | EVQLVESGGGLVQAGGSLRLSCAASGGTF SFYGMGWF RQAP

89L)+A GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVTVSSA

35 | Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWF RQAP

89L + 110K)4— A GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVKVSSA

36 |Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTFSFYGMGWFRQAP

89L + 11OQ)+ A GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVQVSSA

37 |Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP

89L + 112K)4- A GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVTVKSA

38 |Reference A (11V + | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP

89L + 112Q)+A GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVTVQSA

39 |PD1 binder/binding | EVQLVESGGGVVQAGGSLRLSCAASGGTF SFYGMGWFRQAP

moiety GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNAKNTVYLQ
MNSLKPEDTALYYCAAEMSG I SGWDYWGQGTLVTVSSA

40 |PD1 binder/binding | EVQLVESGGGVVQPGGSLRLSCAASGGTF SFYGMGWFRQAP

moiety

GKEQEFVADIRTSAGRTYYADSVKGRF TISRDNSKNTVYLQ
MNSLRPEDTALYYCAAEMSG I SGWDYWGQGTLVTVSSA

FIG.2-4
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SEQ

D NO Description Sequence
41 HIS6—FLAG3 tag HHHHHHGAADYKDHDGDYKDHDIDYKDDDDKGAA
42 C—terminal end VIVKS
43 C—terminal end VIVQS
44 C—terminal end VKVSS
45 C—terminal end VQVSS
46 | C—terminal end VIVKSX(n)

47 | C—terminal end VIVQSX(n)
48 | C—terminal end VKVSSX(n)
49 | C—terminal end VQVSSX(n)
50 C—terminal end VIVKSA
51 C—terminal end VIVQSA
52 C—terminal end VKVSSA
53 C—terminal end VQVSSA
54 C—terminal end VIVSS

55 | C—terminal end VIVSSX(n)
56 C—terminal end VIVSSA

FIG.2-5
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20 4 60
SEQIDNO: 1 EVQLVESGGG LVQAGGSLRL SCAASGSIAS THAMGWFRQA PGKEREFVAV TITWSGGITYY 60
SEQIDND: 2 ottt e e e i e i 60
SEQIDND: D ot e e e e e 60
SEQIDNO:10 .......... Ve e e e 60
SEQIDNO: 11 ...t Ve e e e e 60
SEQIDNO:12 .......... Ve e e e e 60
SEQIDNO:13 .......... Vo e e e 60
SEQIDND 14 e o e e e e e e 60
SEQIDND 1D et e e e e e 60
SEQIDND 18 vttt o e e e e 60
SEQIDND 17 i s e e e e e 60
SEQIDNO:18 .......... Ve e e e e 60
SEQIDNO:19 .......... Ve e e e e 60
SEQIDNO:20 .......... Ve e e e 60
SEQIDNO:21 .......... Ve e e e e e 60
SEQIDNO:22 .......... Ve e e e e 60
SEQIDNO:23 .......... VP e e e 60
SEQIDND: 24 oo i o e e e e e 60
SEQIDNO:25 .......... Ve e e e e 60
SEQIDNO:26 .......... Ve e e e e 60
SEQIDNO:27 .......... Ve e e e e 60
SEQIDNO:28 .......... Ve e e e 60
SEQIDND: 29 ottt i e e e e 60
SEQIDND: 30 vt o e e e e e 60
SEQIDND 3T et o e e e e 60
SEQIDND: 32 et o e e e e 60
SEQIDNO:33 .......... Ve e e e 60
SEQIDNO:34 .......... Ve e e e e 60
SEQIDNO:35 .......... Ve e e e e e 60
SEQIDNO:36 .......... Ve e e e e 60
SEQIDNO:37 .......... Ve e e e e 60
SEQIDNO:38 .......... VP e e e 60
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80 100 120
SEQIDNO:1 ADSVKGRFTI SRDNAKNTVY LOMNSLKPED TAIYYCAGDK HQSSWYDYWG QGTQVTVSS- 119
SEQIDND: 2 ot e e e e e L..... - 119
SEQIDNO:O i e e T i L..... - 119
SEQIDNO: 10 ettt e e e e e e L.K...- 119
SEQIDND 1T et i e e e L.Q...- 119
SEQIDNO: 12 et s e e e e e L...K.— 119
SEQIDNO: 1 ottt i e e e e L...Q.- 119
SEQIDNO: 14 oot i i Voo L.K...— 119
SEQIDNO:1S vt s e Voo L.Q...—- 119
SEQIDNO:16 vvvv et v e Voo L...K.— 119
SEQIDNO: 17 vt i e Voo L...Q.- 119
SEQIDNO: 18 vt i e Voo e L..... - 119
SEQIDNO:19 vt s e Voo e L.K...— 119
SEQIDNO:20 oot v e Ve i L.Q...— 119
SEQIDNO:2T vvv it i e Voo L...K.— 119
SEQIDNO:22 vt i e Voo L...Q.- 119
SEQIDNO:23 .......... .... Sevvr il R... .. Levvres e L..... - 119
SEQIDNO:24 ... it e e | I L..... A 120
SEQIDNO: 2D vttt e e e e e L.K...A 120
SEQIDNO:IZ6 v oot ot i e e e L.Q...A 120
SEQIDNO: 27 vt e e e e e L...K.A 120
SEQIDNO: 28 v vt e e e e e e e L...Q.A 120
SEQIDNO:29 oot s e Ve L.K...A 120
SEQIDNO:30 vvvvvs i e Vo e L.Q...A 120
SEQIDNO:3T vvvviis s e Vo L...K.A 120
SEQIDNO:32 vt i e Vo L...Q.A 120
SEQIDNO:33 vt e e Ve L..... A 120
SEQIDNO:34 ... e e Vo L.K...A 120
SEQIDNO:35 vt e e Vo L.Q...A 120
SEQIDNO:36 ..ot i e Vo L...K.A 120
SEQIDNO:37 vt i e Ve L...Q.A 120
SEQIDNO:38 .......... .... Sevvvr il R... .. Levee e L..... A 120

FIG.3B
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Monovalent PD—-1 binding to CHO-K1.hPD-1
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FIG.b

F023700275: 1PD102C12(A14P,A74S,K83R)-FLAG3-HIS6
F023700706: 1PD102C12(L11V,A14P,A74S,K83R,I89L)—FLAG3-HIS6
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FLAG + GAM
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Monovalent LAG—3 binding to 3A9.hLAG-3
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FIG.6

F0237611B09-FLAG3-HIS6
F023700842: F0237611B09(L11V,A14P,R41P,N43K,A62S,A74S,K83R,V8IL)—-
FLAG3-HIS6
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Monovalent PD—1 blockade of hPD-L1-Fc
binding to CHO—-K1.hPD-1
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Monovalent PD-1 blockade of hPD-L1-Fc
binding to CHO—K1.hPD—1
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FIG.10A

F0237611B09—-FLAG3—HIS6
F023700842: F0237611B09(L11V,A14P,R41P,N43K A62S,A74S,K83R, V8IL)-
FLAG3-HIS6
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Healthy human subjects
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Cancer Patient Sera
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Cancer Patient Sera
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Melanoma cancer patient sera
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NSCLC patient sera
—~ 350+
=
~ 300
£ 250
D
@ 200+ .
&
— 150+ .
2 100- . )
QL °
= . %0~ w“ ’ Y
2 20—~ & egooad - S
§ * o - !
B g : . .
T013700112  F023700924  F023700931

FIG.19F



WO 2017/087589 PCT/US2016/062394

65/66

Head & Neck cancer patient sera
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Gastric cancer patient sera
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Colorectal cancer patient sera
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