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Figure 1

hPD-1.08A light chain CDR1 (SEQ ID NO:1)

Arg Ala Ser Lys Ser Val Ser Thr Ser Gly Phe Ser Tyr Leu His

hPD-1.08A light chain CDR2 (SEQ ID NO:2)

Leu Ala Ser Asn Leu Glu Ser

hPD-1-08A light chain CDR3 (SEQ ID NO:3)

Gln His Ser Trp Glu Leu Pro Leu Thr

hPD-1.08A heavy chain CDR1 (SEQ ID NO:4)

Ser Tyr Tyr Leu Tyr

hPD-1.08A heavy chain CDR2 (SEQ ID NQO:5)

Gly Val Asn Pro Ser Asn Gly Gly Thr Asn Phe Ser Glu Lys Phe Lys Ser

hPD-1.08A heavy chain CDR3 (SEQ ID NO:6)

Arg Asp Ser Asn Tyr Asp Gly Gly Phe Asp Tyr
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Figure 2

hPD-1.09A light chain CDR1 (SEQ ID NO:7)

Arg Ala Ser Lys Gly Val Ser Thr Ser Gly Tyr Ser Tyr Leu His

hPD-1.09A light chain CDR2 (SEQ ID NO:8)

Leu Ala Ser Tyr Leu Glu Ser

hPD-1.09A light chain CDR3 (SEQ ID NO:9)

Gln His Ser Arg Asp Leu Pro Leu Thr

hPD-1.09A heavy chain CDR1 (SEQ ID NO:10)

Asn Tyr Tyr Met Tyr

hPD-1.09A heavy chain CDR2 (SEQ ID NO:11)

Gly Ile Asn Pro Ser Asn Gly Gly Thr Asn Phe Asn Glu Lys Phe Lys Asn

hPD-1.09A heavy chain CDR3 (SEQ ID NO:12)

Arg Asp Tyr Arg Phe Asp Met Gly Phe Asp Tyr
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Figure 3

109A-H heavy chain variable region (SEQ ID NO:13)

Gln
Val
Gln
Thr
Thr
Cys
Thr

Val
Ser
Ala
Asn
Thr
Ala
Val

Gln
Cys
Pro
Phe
Ala
Arg
Thr

Leu
Lys
Gly
Asn
Tyr
Arg

Val
Ala
Gln
Glu
Met
Asp

Gln
Ser
Gly
Lys
Glu
Tyr

Val Ser Ser

Ser Gly Val
Gly Tyr Thr

Leu Glu Trp

Phe Lys Asn

Leu Lys Ser

Arg Phe Asp

Glu
Phe
Met
Arg
Leu

Met

409A-H heavy chain full length (SEQ ID NO:14)

Gln
Val
Gln
Thr
Thr
Cys
Thr
Cys
Phe
Thr
Val
Ser
Cys
Lys
Ser
Asn
Val
Ser
Pro
Gln
Trp
Ser
Glu
Gln

Val
Ser
Ala
Asn
Thr
Ala
Val
Ser
Pro
Phe
Pro
Asn
Pro
Asp
Gln
Ala
Leu
Asn
Arg
Val
Glu
Asp
Gly
Lys

Gln
Cys
Pro
Phe
Ala
Arg
Thr
Arg
Glu
Pro
Ser
Thr
Ala
Thr
Glu
Lys
Thr
Lys
Glu
Ser
Ser
Gly
Asn

Ser

Leu
Lys
Gly
Asn
Tyr
Arg
Val
Ser
Pro
Ala
Ser
Lys
Pro
Leu
Asp
Thr
Val
Gly
Pro
Leu
Asn
Ser
Val

Leu

Val
Ala
Gln
Glu
Met
Asp
Ser
Thr
Val
Val
Ser
Val
Glu
Met
Pro
Lys
Leu
Leu
Gln
Thr
Gly
Phe
Phe

Ser

Gln
Ser
Gly
Lys
Glu
Tyr
Ser
Ser
Thr
Leu
Leu
Asp
Phe
Ile
Glu
Pro
His
Pro
Val
Cys
Gln
Phe
Ser

Leu

Ser Gly
Gly Tyr
Leu Glu
Phe Lys
Leu Lys
Arg Phe
Ala Ser
Glu Ser
Val Ser
Gln Ser
Gly Thr
Lys Arg
Leu Gly
Ser Arg
Val Gln
Arg Glu
Gln Asp
Ser Ser
Tyr Thr
Leu Val
Pro Glu
Leu Tyr
Cys Ser

Ser Leu

Val Glu Vval
Thr Phe Thr
Trp Met
Asn Arg
Ser Leu
Asp Met
Thr Lys
Thr Ala
Trp Asn
Ser Gly
Lys Thx
Val Glu
Gly Pro
Thr Pro
Phe Asn
Glu Gln
Trp Leu
Ile Glu
Leu Pro
Lys Gly
Asn Asn
Ser Arg
Val Met

Gly Lys

Gly
Val
Gln
Gly
Gly
Ala
Ser
Leu
Tyr
Ser
Ser
Glu
Trp
Phe
Asn
Lys
Pro
Phe
Tyr
Leu

His

Val
Thr
Gly
Val
Gln
Gly

Lys
Asn
Gly
Thr
Phe
Phe
Pro
Leu
Gly
Tyr
Thr
Lys
Val
Val
Tyr
Asn
Gly
Thr
Ser
Tyx
Lys
Thr
Glu

Lys
Asn
Gly
Thr
Phe
Phe

Lys
Tyr
Ile
Leu
Asp
Asp
Ser
Gly
Ala
Ser
Cys
Tyr
Phe
Thr
Val
Ser
Lys
Ile
Gln
Pro
Thr
Val
Ala

Lys
Tyr
Ile
Leu
Asp
Asp

Pro
Tyr
Asn
Thr
Asp
Tyr
Val
Cys
Leu
Leu
Asn
Gly
Leu
Cys
Asp
Thr
Glu
Ser
Glu
Ser
Thr
Asp

Leu

Pro
Tyr
Asn
Thr
Asp
Tyr

Gly
Met
Pro
Thr
Thr
Trp
Phe
Leu
Thr
Ser
Val
Pro
Phe
Val
Gly
Tyr
Tyr
Lys
Glu
Asp
Pro
Lys

His

Gly
Met
Pro
Thr
Thr

Trp

Ala
Tyr
Ser
Asp
Ala

Pro
Val
Ser
Ser
Asp
Pro
Pro
Val
Val
Arg
Lys
Ala
Met
Ile
Pro
Ser

Asn

Ala
Tyr
Ser
Asp
Ala
Gly

Gly Gln

Ser
Trp
Asn
Ser

Val

Leu
Lys
Gly
Val
His
Cys
Pro
Val
Glu
Val
Cys
Lys
Thr
Ala
Val
Arg

His

Ser
Trp
Asn
Ser
Val
Gln

Val
Val
Gly
Ser
Tyr
Gly
Ala
Asp
Val
Val
Lys
Pro
Lys
Asp
Val
Val
Lys
Gly
Lys
Val
Leu
Trp
Tyr

Val
Val
Gly
Ser
Tyr
Gly

Lys

His

His

Lys
Arg
Gly
Thr
Tyr
Thr

Arg
Gly
Thr
Tyr
Thr
Pro

Tyr

Thr
Pro
Pro
Pro

Val

Ser
Val
Gln
Asn
Glu
Asp
Gln
Thr
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Figure 4

KO09A-L-11 light chain variable region (SEQ ID NO:15)

Glu
Thr
Trp
Leu
Leu

Arg

Ile
Leu
Tyr
Glu
Thr
Asp

Val
Ser
Gln
Ser
Ile

Leu

Leu
Cys
Gln
Gly
Ser

Pro

Thr Gln Ser Pro
Arg Ala Ser Lys
Lys Pro Gly Gln
Val Pro Ala Arg
Ser Leu Glu Pro

Leu Thr Phe Gly

Ala Thr Leu
Gly Val Ser
Ala Pro Arg
Phe Ser Gly
Glu Asp Phe
Gly Gly Thr

Ser
Thr
Leu
Ser
Ala
Lys

KO09A-L-16 light chain variable region (SEQ ID NO:16)

Glu Ile Val

Ser
Trp
Leu
Leu

Arg

Ile
Tyr
Glu
Lys
Asp

Ser
Leu
Ser
Ile

Leu

Leu
Cys
Gln
Gly
Ser

Pro

Thr Gln Ser Pro
Arg Ala Ser Lys
Lys Pro Gly Gln
Val Pro Asp Arg
Arg Val Glu Ala
Leu Thr Phe Gly

Leu Ser Leu
Gly Val Ser
Ser Pro Gln
Phe Ser Gly
Glu Asp Val
Gln Gly Thr

Pro
Thr
Leu
Ser
Gly
Lys

KO09A-L-17 light chain variable region (SEQ ID NO:17)

Asp
Ser
Trp
Leu
Leu

Arg

Ile
Ile
Tyr
Glu
Lys
Asp

Val
Ser
Leu
Ser
Ile

Leu

Met Thr Gln Thr Pro Leu Ser Leu Pro

Cys Arg Ala Ser Lys Gly Val Ser Thr

Gln Lys Pro Gly Gln Ser Pro Gln Leu

Gly Val Pro Asp Arg Phe Ser Gly Ser
Ser Arg Val Glu Ala Glu Asp Val Gly
Pro Leu Thr Phe Gly Gln Gly Thr Lys

Leu
Ser
Leu
Gly
Val
Val

Val
Ser
Leu
Gly
Val

Leu

Val
Ser
Leu
Gly
Leu

Leu

Ser
Gly
Ile
Ser
Tyr
Glu

Thr
Gly
Ile
Ser
Tyr
Glu

Thr
Gly
Ile
Ser
Tyr
Glu

Pro
Tyr
Tyr
Gly
Tyr
Ile

Pro
Tyr
Tyr
Gly
Tyr
Ile

Pro
Tyxr
Tyx
Gly
Tyr
Ile

Gly
Ser
Leu
Thr
Cys
Lys

Gly
Ser
Leu
Thr
Cys
Lys

Gly
Ser
Leu
Thr
Cys
Lys

Glu
Tyr
Ala
Asp
Gln

Glu
Tyr
Ala
Asp
Gln

Glu
Tyr
Ala
Ala
Gln

Arg
Leu
Ser
Phe

His

Pro
Leu
Ser
Phe

His

Pro
Leu
Ser
Phe

His

Ala
His
Tyr
Thr

Ser

Ala
His
Tyr
Thxr

Ser

Ala
His
Tyr
Thr

Ser
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Figure SA

KO09A-L-11 light chain full length (SEQ ID NO:18)

Glu
Thr
Trp
Leu
Leu
Arg
Ala
Ala
Lys
Ser
Glu
Thr

Ile
Leu
Tyr
Glu
Thr
Asp
Ala
Ser
Val
Lys
Lys
Lys

Val
Ser
Gln
Ser
Ile
Leu
Pro
Val
Asp
Asp
His

Ser

Leu Thr Gln Ser

Cys
Gln
Gly
Ser
Pro
Ser
Val
Asn
Ser
Lys
Phe

Arg
Lys
Val
Ser
Leu
Val
Cys
Ala
Thr
Val

Asn

Ala
Pro
Pro
Leu
Thr
Phe
Leu
Leu
Tyr
Tyr
Arg

Ser
Gly
Ala
Glu
Phe
Tle
Leu
Gln
Ser
Ala
Gly

Pro
Lys
Gln
Arg
Pro
Gly
Phe
Asn
Ser
Leu
Cys
Glu

Ala
Gly
Ala
Phe
Glu
Gly
Pro
Asn
Gly
Ser
Glu
Cys

Thr
Val
Pro
Ser
Asp
Gly
Pro
Phe
Asn
Ser

Val

Leu
Ser
Arg
Gly
Phe
Thr
Ser
Tyr
Ser
Thr
Thr

KO09A-L-16 light chain full length (SEQ ID NO:19)

Glu Ile Val

Ser
Trp
Leu
Leu
Arg
Ala
Ala
Lys
Ser
Glu
Thr

Ile
Tyr
Glu
Lys
Asp
Ala
Ser
Val
Lys
Lys
Lys

Ser
Leu
Ser
Ile
Leu
Pro
Val
Asp
Asp
His

Ser

Leu
Cys
Gln
Gly
Ser
Pro
Ser
Val
Asn
Ser
Lys
Phe

Thr
Arg
Lys
Val
Arg
Leu
Val
Cys
Ala
Thr
Val

Asn

Gln
Ala
Pro
Pro
Val
Thr
Phe
Leu
Leu
Tyr
Tyx
Arg

Ser
Ser
Gly
Asp
Glu
Phe
Ile
Leu
Gln
Ser
Ala
Gly

Pro Leu Ser Leu

Lys
Gln
Arg
Ala
Gly
Phe
Asn
Ser
Leu
Cys
Glu

Gly
Ser
Phe
Glu
Gln
Pro
Asn
Gly
Ser
Glu
Cys

Val
Pro
Ser
Asp
Gly
Pro
Phe
Asn
Ser

Val

Ser
Gln
Gly
Val
Thr
Ser
Tyr
Ser
Thr
Thr

Ser
Thr
Leu
Ser
Ala
Lys
Asp
Pro
Gln
Leu

His

Pro
Thr
Leu
Ser
Gly
Lys
Asp
Pro
Gln
Leu

His

Leu
Ser
Leu
Gly
Val
Val
Glu
Arg
Glu
Thr
Gln

Val
Ser
Leu
Gly
Val
Leu
Glu
Arg
Glu
Thr
Gln

Ser
Gly
Ile
Ser
Tyr
Glu
Gln
Glu
Ser
Leu

Gly

Thr
Gly
Ile
Ser
Tyr
Glu
Gln
Glu
Ser
Leu

Gly

Pro
Tyr
Tyr
Gly
Tyr
Ile
Leu
Ala
Val
Ser

Leu

Pro
Tyr
Tyr
Gly
Tyr
Ile
Leu
Ala
Val
Ser

Leu

Gly
Ser
Leu
Thr
Cys
Lys
Lys
Lys
Thr
Lys

Ser

Gly
Ser
Leu
Thr
Cys
Lys
Lys
Lys
Thr
Lys

Ser

Glu
Tyrxr
Ala
Asp
Gln
Arg
Ser
Val
Glu
Ala

Ser

Glu
Tyr
Ala
Asp
Gln
Arg
Ser
Val
Glu
Ala

Ser

Arg
Leu
Ser
Phe
His
Thr
Gly
Gln
Gln
Asp

Pro

Pro
Leu
Ser
Phe
His
Thr
Gly
Gln
Gln
Asp

Pro

Ala
His
Tyxr
Thr
Ser
Val
Thr
Trp
Asp
Tyr
Val

Ala
His
Tyr
Thr
Ser
Val
Thr
Trp
Asp
Tyxr
Val
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Figure 5B

KO9A-L-17 light chain full length (SEQ ID NO:20)

Asp
Ser
Trp
Leu
Leu
Arg
Ala
Ala
Lys
Ser
Glu
Thr

Ile
Ile
Tyr
Glu
Lys
Asp
Ala
Ser
Val
Lys
Lys
Lys

Val
Ser
Leu
Ser
Ile
Leu
Pro
Val
Asp
Asp
His

Ser

Met
Cys
Gln
Gly
Ser
Pro
Ser
Val
Asn
Ser
Lys
Phe

Thr Gln Thr

Arg
Lys
Val
Arg
Leu
Val
Cys
Ala
Thr
Val

Asn

Ala
Pro
Pro
Val
Thr
Phe
Leu
Leu
Tyr
Tyr
Arg

Ser
Gly
Asp
Glu
Phe
Ile
Leu
Gln
Ser
Ala
Gly

Pro
Lys
Gln
Arg
Ala
Gly
Phe
Asn
Ser
Leu
Cys
Glu

Leu
Gly
Ser
Phe
Glu
Gln
Pro
Asn
Gly
Ser
Glu
Cys

Ser
Val
Pro
Ser
Asp
Gly
Pro
Phe
Asn
Ser

Val

Leu
Ser
Gln
Gly
Val
Thr
Ser
Tyr
Ser
Thr
Thr

Pro
Thr
Leu
Ser
Gly
Lys
Asp
Pro
Gln
Leu

His

Val
Ser
Leu
Gly
Leu
Leu
Glu
Arg
Glu
Thr
Gln

Thr
Gly
Ile
Ser
Tyr
Glu
Gln
Glu
Ser
Leu

Gly

Pro
Tyr
Tyr
Gly
Tyr
Ile
Leu
Ala
Val
Ser

Leu

Gly
Ser
Leu
Thr
Cys
Lys
Lys
Lys
Thr
Lys

Ser

Glu
Tyr
Ala
Ala
Gln
Arg
Ser
Val
Glu
Ala

Ser

Pro
Leu
Ser
Phe
His
Thr
Gly
Gln
Gln
Asp

Pro

Ala
His
Tyr
Thr
Ser
Val
Thr
Trp
Asp
Tyr
Val



MK-3475

Heavy chain (SEQ ID NO:21)

QVQLVQSGVE

INPSNGGTNF

YRFDMGFDYW

DYFPEPVTVS

YTCNVDHKPS

LMISRTPEVT

RVVSVLTVLH

LPPSQEEMTK

DGSFFLYSRL

VKKPGASVKV

NEKFKNRVTL

GQGTTVTVSS

WNSGALTSGV

NTKVDKRVES

CVVVDVSQED

ODWLNGKEYK

NQVSLTCLVK

TVDKSRWQEG

SCKASGYTFT

TTDSSTTTAY

ASTKGPSVFEP

HTFPAVLQSS

KYGPPCPPCP

PEVQFNWYVD

CKVSNKGLPS

GFYPSDIAVE

NVFSCSVMHE

Light chain (SEQ ID NO:22)

EIVLTQSPAT LSLSPGERAT LSCRASKGVS

LIYLASYLES

TFGGGTKVEI

QWKVDNALQS

THQGLSSPVT

GVPARFSGSG

SGTDFTLTIS
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Figure 6

NYYMYWVRQA

MELKSLQFDD

LAPCSRSTSE

GLYSLSSVVT

APEFLGGPSV

GVEVHNAKTK

SIEKTISKAK

WESNGQPENN

ALHNHYTQKS

TSGYSYLHWY

SLEPEDFAVY

KRTVAAPSVF IFPPSDEQLK SGTASVVCLL

GNSQESVTEQ

KSFNRGEC

DSKDSTYSLS

STLTLSKADY

PGQGLEWMGG

TAVYYCARRD

STAALGCLVK

VPSSSLGTKT

FLFPPKPKDT

PREEQFNSTY

GQPREPQVYT

YKTTPPVLDS

LSLSLGK

QOKPGQAPRL

YCQHSRDLPL

NNFYPREAKV

EKHKVYACEV

50

100

150

200

250

300

350

400

447

50

100

150

200

219



Nivolumab

Heavy chain (SEQ ID NO:23)

QVQLVESGGG
IWYDGSKRYY
DYWGQGTLVT
TVSWNSGALT
KPSNTKVDKR
EVTCVVVDVS
VLHQDWLNGK
MTKNQVSLTC
SRLTVDKSRW

VVQPGRSLRL
ADSVKGRFTI
VSSASTKGPS
SGVHTFPAVL
VESKYGPPCP
QEDPEVQFNW
EYKCKVSNKG
LVKGFYPSDI
QEGNVFSCSV

DCKASGITFS
SRDNSKNTLF
VFPLAPCSRS
QOSSGLYSLSS
PCPAPEFLGG
YVDGVEVHNA
LPSSIEKTIS
AVEWESNGQP
MHEALHNHYT

Light chain (SEQ ID NO:24)

EIVLTQSPAT LSLSPGERAT LSCRASQSVS

ASNRATGIPA RFSGSGSGTD FTLTISSLEP
GTKVEIKRTV AAPSVFIFPP SDEQLKSGTA

DNALQSGNSQ ESVTEQDSKD STYSLSSTLT

LSSPVTKSFN

RGEC
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Figure 7

NSGMHWVRQA
LOMNSLRAED
TSESTAALGC
VVTIVPSSSLG
PSVFLFPPKP
KTKPREEQFN
KAKGQPREPQ
ENNYKTTPPV
OKSLSLSLGK

SYLAWYQQOKP
EDFAVYYCQQ
SVVCLLNNFY
LSKADYEKHK

PGKGLEWVAV
TAVYYCATND
LVKDYFPEPV
TKTYTCNVDH
KDTLMISRTP
STYRVVSVLT
VYTLPPSQEE
LDSDGSFFLY

GQAPRLLIYD
SSNWPRTFGQ
PREAKVQWKV
VYACEVTHQG

50

100
150
200
250
300
350
400
440

50

100
150
200
214



