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10 20 30 40 50
MOIPOAPWPYV VWAVLOLGWR PGWFLDSPDR PWNPPTEFSPA LIVVTEGDNA
60 70 80 S0 100
TETCSFSNTS ESPVLNWYRM SPSNOTDKLA AFPEDREQPG CDCRFRVTQOL
110 120 130 146 150
PNGRDFHMSYV VRARRNDSGT VICGAISLAP KAQIKESLRA ELRVTERRAE
160 1786 180 180 200
VPTAHPSPSP RPAGQFQTLV VGVVGGELLGS LVLLVWVLAV ICSRAARGTI
210 220 230 240 250
GARRTGOPLK EDPSAVPVFES VDYGELDFQW RERKTPEPPVP CVPEQTEYAT
260 270 280
IVEFPSGMGTS SPARRGSADG PRSAQPLRPE DGHCSWPRL
Human PD-1 {SEQ ID NO:1)
10 20 390 40 50
MWVROVPHWSE TWAVLOLSWO SGWLLEVEPNG PWRSLTFYPA WLTVSEGANA
60 70 80 90 100
TEFTCSLSNWS EDLMLNWNRL SPSNOTEKQA AFCNGLSQPV QDARFQIIOL
110 120 130 140 150
PNRHDFHMNI LDTRRNDSGI YLCGAISLHP KAKIEESPGA BLVVTERILE
160 170 180 190 200
TSTRYPSPSP XKPEGRFOGMV IGIMSAIVGI PVLLLLAWAL AVFCSTSMSE
210 220 230 240 250
ARGAGSKDDT LKEEPSAAPV PSVAYEELDE QGREKTPELP TACVHTEYAT
260 270 280
IVFTEGLGAS AMGRRGSADG LOGPRPPRHE DGHCSWPL

Murine PD-1 {SEQ ID NO:2)

A
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10 20 30 40 50
MRIFAVFIFM TYWHLLNAFT VIVPKDLYVV EYGSNMTIEC XKFPVEKQLDL
60 70 80 S0 100
AALIVYWEME DRNIIQFVHG EEDLXVOHSS YRORARLLKD QLSLGNAALQ
110 120 130 146 150
ITDVELQDAG VYRCMISYGG ADYERITVEYV NAPYNEKINQR ILVVDEVTSE
160 1786 180 180 200
HELTCQAEGY PRAEVIWTSS DHOVLSGKTT TTNSKREEKIL: FNVTSTLRIN
210 220 230 240 250
TTTNEIFYCT FRRLDPEENE TAELVIPELP LAHEPPNERTH LVILGAILLC
260 270 280 290
LGVALTFIFR LRRGRMMDVEK KCGIQDTNSK KQSDTHLEERT
Human PD-L1 (SEQ ID NO:3)
10 20 390 40 50
LOLHQIAALF TVIVPKELYI IEHGSNVTLE CNFDTGSHVN LGAITASLOK
60 70 80 90 100
VENDTSPHRE RATLLEEQLP LGRKASFHIPO VOVRDEGOYQ CIIIYGVAWD
110 120 130 140 150
YEYLTLKVKA SYRKINTHIL EVPETDEVEL TCOATGYPLA EVSWPNVSVP
160 170 180 190 200
ANTSHSRTPE GLYQVTSVLR LKPPPGRNFS CVFWNTHVRE LTLASIDLOS
210 220 230 240 250
OMEPRTHPTW LLHIFIPSCI IAFIFIATVI ALRKQLCQOKL YSSKDTTKRP
260
VITTEREVNS AL

Human PD-L2 (SEQ ID NGO 4)

A
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Exemplary Vy; and V| sequences. CDRs underlined.
Mouse 12A11 V (BEQID NO:31)
QIOLVQSGPELKKPGETVYMISCKASGYTETHY GMNWVKGAPGKGLKWYGWVYNT

YIGEPTYADDFKGRLAFSLETSASTAYLOINNLKNEDTATYFCTREGEGMGFGDW
GQGTTLTVSS

Mouse 12A11 V| (SEQID NO:41)

DVLMTQIPLSLPVSLGDQASISCRESQSIVHSHGDTYLEWYLQKPGQSPKLLIYKVS
NRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYYCEFQGSHIPVTFGAGTKLEIK

Humanized 12A11.1b V,, (SEQ 1D NO:32)

EIQLVQSGSELKKPGASVRKYSCKASGY TR THY GMNWVROAPGQGLEWVGWYNT
YTGEPTYADDFKGRLYFSLDTSVSTAYLQISSLKAEDTAVYYCTREGEGMGFGDW
GQGTIVIVSESE

Humanized 12A11.1a V| (SEQ 1D NO:42)

DVVMTQSPLSLPVTPGEPASISCRSSQSIVHSHGDTYLEWYLQKPGQSPOLLIYKYS
NRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCEQGSHIPVTFGQGTKLEIK

Humanized 12A11.2b V,, (SEQ 1D NO:33)

EIQLVOQSGAEVKKPGSSVRKVSCKASGY TETHY GMNWVRQAPGQGLEWVGWYNT
YTGEPTYADDFKGRLTFTLDTSTSTAYMELSSLRSEDTAVYYCTREGEGMGEGDW
GQGTTIVTIVSS

Humanized 12A11.2b V, with MO8 mutation (SEQ 1D NO:34)

EIQLVQSGAEVKKPGSSVKVSCKASGY TF THYGMNWYVYROQAPGOGLEWVGWYNT
YTIGEPTYARDFKGRLTFTLDTSTSTAYMELSSLRSEDTAVYYCTREGEGIGEGDW
GQGTTVTIVSS

Humanized 12A11.2b V,, with MO8V mutation (SEQ 1D NO:35)

EIQLVOQSGAEVKKPGSSVRVECKASGYTHTHYGMNWVYRQAPGQGLEWVGWYNT
YIGEPTYADDFKGRLTFTLDTSTSTAYMELSSLRSEDTAVYYCTREGEGYGFGDW
GQGTTVTIVSS

Humanized 12A11.2b V,, with MS8L mutation (SEQ 1D NO.36)

EIQLVOQSGAEVKKPGSSVRKVSCKASGY TETHY GMNWVRQAPGQGLEWVGWYNT
YTGEPTYADDFKGRLTFTLDTSTSTAYMELSSLRSEDTAVYYCTREGEGLGFGDW
GQGTTIVTIVSS
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