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PD-1 YU*. ItIAJAM*A-aRJEtNi11)113t 

a*V.JA 
5 *a FA4R---#1  PD-1 R4, PD-1 MAgi,. - Lf1-, 'N,;',PW31 PD-1 TA4 CDR 

E< FYI filj T/07  . ANitTA14 , U R 'N,* PD-1 TAIR JEtTILV. - L,V111JA It H.jiAt , 
U R JEM  MA Viq '-ttn)t A . 

fft-1A* 
10 4111CAMiliq X N'tiVifiWAIYA —t 	r,Filivo nAbs , -it  rP T ?-ElitanntiAMPI 

q-- A' 	TJEM)birt. 4111CiAr- 0-1),tf1J)]] . ig-43HVI,T,t4PCJII/M71-̀Ait T 

?-[11a
.
, 	illitiliali-71-WF)t , 	'8 F-1-1 ft jEbl iR4A ri4J -Ljt IR 's- rilVifiqlkilti na'r.c, 

it irq lit +Mat jtAilliCAPA-  Mq111 iiiii n—tFX13$11, 4111tAtiaft,IMR rim-
x4- &--,- -.ANimmtizaTATtilinviltr,. 

15 AIM rilAA-AittliAl- tIL4X4#14 rrA&-c-hmzromA-4 ,R9vVAVJX.. 
41CAMMTV-ItARVIVTH 'It in 7fAit T ?-[11a),EnlEtti-ttAitin, itilfiVilltit 

r, ,Fat)] 	T71-̀4TAYME. PA MilliAriM)1),t YvTiRXIVaint)141,tt 11M- X4-  
411101/APA-.a)\IL, 844A-VA- 417CJaAgiArilAPA--.aF\IL, IVW1.- A 

.. -\'ILVITA.41111AfIlail, 2 	jt 	)7A-Mq-jklitil inxl. 
20 A4 PC] T ?-Elita 111A/1-OUR T MVPi ITI 	mim-n -.A, R-T=V3LCITICK: WV-Elii 

ail  - 	MEW - TICKM. 	T ?-11ii a itTiM—'1a ITI 	* , 	-.i risl V— s VOIPICH11'01  

•=--- '1=ii ITI  , an2 	git T 	atEMilAPA-F\±-`6. iVi`Afii 	ITI 311M- A. X4- 4PC] 
)7A--.1141'li it-k01,14t-AVilvF)t , '-'ET4-1,)M4t1L4X4-  ri m-fridr ro-Rgi. 

),-----t+HrrApA-hm. ov11-)JsirovivHiti,Rri4m.=__- q,-, %14 	RYA T ?ilia 
25 1141)-\IL7:6ATA.- RfA-Rits'A- F\±-`6, 	l'AiiVE.- tkto 	Ilk, 	A-s-E-'1P-i-  ITI 3g_A-AtIL4 

PA- F\'IL /MiThVtjVii rP4dr2X1nigl-FIM. 

30 

Ii1Y-'1'1ALY-  1 (programmed death-1, PD- 1 ) jt 1992 *Rf11W‘Wt.A-  T ?-ltia 
   in 111—t om riI,A, _3-5.9imanmLa---,12,Fric, PD-1 )4 T CD28 	,a, 

a-ait T .A'LP) TA V, 4(cytotoxic T lymphocyte antigen 4, CTLA -4)A-A 23%nVl, 

41f;' HMI, 1il-,1 ,--tittP- CTLA + ill, 	A--V-titAAitn T .tfliia. B ?-101Vilita 

-,?-111ai.. PD-1 4MtA0,4, 	Yit ti9v PD-L1 flif PD-L20 PD-L1 n 	] 	V,tit. 	T T M 

a, B Ma. F[VAM-111/1VIVMV-Elja(dendritic cell, DC)Ji, AA'l-t, IF' ?-Ellai.1141-tit 

fIEJoial-1-1.-R. n PD-L2 riTtitilx4*m, IV, 1- V-tjtATICK:  '-'  a?-Elita±.., 	as 

'ft n FOV-Elitaf114491V-EliiN . 
35 MMIF9tiafrALNA, )] A. A.  %A. ffet,  M-Atili-AJ:K'Ci'aiV,FP 

j4A1.19141  PD-L1 .iti riTtit, II PD-L1 riTtit*'I'fratn&*RN,Fit--tvilx. 
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t T PD-L1 kO1J4M-•=_--  qi ,. 	3-CM-Ifli$EJ T ?flitammilvFm , Pw u Him PD-Li / PD-1 

2_ IA .- )5-Uv TATCAPA-Mq'AiYA—tdr24M)7114ATX*Ebs. 
FI IJ-4 V-4c-T4 III $J A li_ 4 Aga M4-  PD-1 n  IT'  A 14-R4 , -Lad- PM PD-Li 

/PD-1 2_17. -  , IRXPRant)14i ,tt A M-Mrlitilil'Arac, ),ACt.9,1x4- Jki 
5 COE[iaial-1-71-:-MI FI n . 0 W02009114335. BMS iii 4 fri Merck li_ 4 in PD-1 IT' 

ARTIO*Aiiiii*MTFP, AdriJNMgriA. MA-COMA FMA- YIJ T --ZW,JuiWc 
4',  A 	Urro+frukiiia PD-L1 n-tit.41k4141XVito i_lElA PD-1 TliAMTC14 
4 til l'A q A . 

*a EMOM4-fl--07, AIlfit, AtItAitn PD-i R4. 
10 

'HAS 
*a FA t)lf;' —frP PD-1 TA44(.14.- TliKi.. - 	-,f1, 	-.14.'N: 
TA4MAr-cf)R, 1W31W,ITIL4MAr-cf)R, 	1 t311101=-FITT-ww . in 

LCDR: SEQ ID NO:6, SEQ ID NO:7 A SEQ ID NO: 8;  fll 

15 TA4Aar-rf)R, 1W31W,ITIL4Aar7)R, 	1 t311101=-FITT-N1W -Tr41 
HCDR: SEQ ID NO:3, SEQ ID NO:4 A SEQ ID NO: 

A*R FA —titIrrAII}J 	:Y Fri, *a FA ti'l f;i —fr[i PD-i TA4A-.14,-Rgi.. -  

T jEt  iti)W31W,ITILAMPI 	>R'N,i'i0 SEQ ID NO:6 )1w . r141 LCDR1 . 

A*R FA —tit3.1 ri'Ali}J 	:Y Fri, *a FA ti'l f;i ---fr[IPD-1 TA4A-.14,- TAW: 

20 fl, it  FrIPW31W,ITI-LAMPI)R0 SEQ ID NO:7 )1w. r141 LCDR2. 

A*R FA —tit3.1 ri'Ali}J 	:Y Fri, *a FA ti'l f;i ---fr[IPD-1 TA4A-.14,-Rgi.. -  

T it  I+ PW31 W,ITIL4Witr-riE< 'N,,-0 SEQ ID NO:8 LCDR3 X. 
A*R FA —tit3.1 ri'Ali}J 	:Y Fri, *a FA ti'l f;i ---fr[IPD-1 TA4A-.14,-Rgi.. -  

T it  Fri1W31W,ITIL4A4, r-cf 	>R'N,ri SEQ ID NO:3 )1W -TT. W‘l HCDR1. 

25 A*R FA —titIrrAlliJ 	:Y Fri, *a FA ti'l '(;i—#1 PD-i TA4A-.14,-Rgi.. -  

T it  Fri1W31W,ITIL4A4, r-cf C >R'N,ri SEQ ID NO:4 )1W -TT. W‘l HCDR2. 

A*R FA —tit3.1 ri'Ali}J 	:Y Fri, *a FA ti'l f;i ---fr[IPD-1 TA4A-.14,-Rgi.. -  

T it  r1=111W31W,ITIL4A4, r-cf CC'N,ri SEQ ID NO:5 PW -TTA41HCDR3. 

A*R FA —tit3.1 ri'Ali}J 	:Y Fri, *a FA ti'l f;i ---fr[IPD-1 TA4A-.14,- TAW: 

30 R, .IEIA31 W`J T1L4 Wit r-cf 	E< 'N, 	YI 'JO SEQ ID NO:6, SEQ ID NO:7 flif SEQ ID NO: 

8 )1W7F in LCDR1. 	LCDR2 flif LCDR3. 

A*R FA —tit3.1 ri'Ali}J 	:Y Fri, *a FA ti'l f;i ---fr[IPD-1 TA4A-.14,-Rgi.. -  

T 	ii-A31 W`J TIL4Mit r-rfE< 'N,YitiJ 0 SEQ ID NO:3, SEQ ID NO:4 flif SEQ ID 

NO 	1W7Fin HCDR1, 	HCDR2 flif HCDR3. 

35 
A*R FA —titIrrAII}J 	FP, *a FA ti'l f;i —fr[i PD-i TA44(.14.-TILWI..- 
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fl, -it  FP PW31W,ITIL4MirII 	>R'N, 1J1IJO SEQ ID NO:6, SEQ ID NO:7 frr SEQ ID 
NO: 8 pw,iA4ILCDR1, 	LCDR2 frr LCDR3; 	II 	FPPW3IMA4AarriE<'N,;-, 
YlOrl SEQ ID NO:3 , SEQ ID NO:4 RE SEQ ID NO:5 pw,-Fn HCDR1, 	HCDR2 RE 
HCDR3. 

5 A*R FA —titIrrAlliJ 	A.+, tRTE*R FA taiM PD-1 T)144(.14.- TAW:. - 
11, -.14.4PW31W‘IT)149ANT)140C-.14.- 11. 

A*R FA —titIrrAlliJ 	:Y FP , tRTE*R FA taiWANT)144614.- L,f1, A. 
TIL4war-crx3a--,_Lkw,- W N K. X, aait- 4inwit FR Co 

A*R FA —titIrrAlliJ 	:Y FP , tRTE*R FA taiWANT)144614.-  ,f1, A. 
10 a--,_$-,w,-- WA K. X, 4,4(.1.- 41141Wittfi'ZE< . 

A*R FA —titIrrAlliJ 	:Y FP, tRTE*R FA taiWANT)144614.-  ,f1, A. 
TA4Aar-crxia---,w,- W N IgGl, IgG2, IgG3, IgG4 0G-,14,- 4W‘IMit FR )R 

A*R FA —titIrrAlliJ 	:Y FP , tRTE*R FA taiWANT)144614.-  ,f1, A. 
3a---,w,,-kx7I,q IgGl, IgG2, IgG3, IgG4 0G-,14,- 4n AWE' 'Z )R . 

15 A*R FA —titIrrAlliJ 	:Y Fri, tRTE*R FA taiM PD-1 T)144(.14.- TAW:. - 
11, -it  Fri PW31 W‘l TA 49V 11±)-V-  TA 4 0 C -it  L,f1 

A*R FA —titIrrmi-)J:yrP, tRTE*R FA t).1,,oin PD-1 '1413)14=11-.14,- 11, 
-it  FP )1W31 n 11)-VTICAMP-1 	>RITTA 9j: SEQ ID NO:10. 

20 
A*R FA —titIrrmi-)J:yrP, tRTE*R FA t)lf;' in PD-1 '11-13 	TAB A -it 	&L, 

-it  I+ )1W31nlf Q TICAAar-cf 	>RITTA 97 : SEQ ID NO:9. 
A*R FA —titIrrmi-)J:yrP, tRTE*R FA t)lf;' in PD-11-13--- R4A-.14.- a, 

-.14.-a---,AN K. X, aacit- 41141Wittfi'Z >R. 
A*R FA —titIrrmi-)J:yrP, tRTE*R FA t).1,,oin PD-11-13--- R4A-.14.- a, 

-.14-a--r-MI,q IgGl, IgG2, IgG3 A IgG4 ac,14.4nAtritEf'Z )R, it31'N,A 
25 N IgG2 A IgG4 AWE' 'Z C, Atitt 'MA f-'9"Fi 	ADCC ( antibody-dependent 

cell-mediated cytotoxicity, 	TA *'( 	rii,j__4) - 1141.q)_at'F)1) -WI W,I IgGl. 
A*R FA —titIrrAlliJ 	A.+, tRTE*R FA taiM PD-1 T)144(.14.- TAW:. - 

11, -it  FPPW31W‘IT)149vAN'ILT)140C-.14,--flo 
A*R FA —titIrrAlliJ 	:Y Fri , tRTE*R FA taiM PD-i  AN'itTA4A-.14,- F 

30 a, 	.- AM-LTA4MVIE<ia--,_$-R -M,q K. X, 4A.1.4inwit FR Co 

A*R FA —titIrrAlliJ 	:Y Fri , tRTE*R FA taiM PD-i  AWILT)144(.14.- F 

fl, it  r1=1 )W31AN'ILTICAMPT CCI. nwit FR C) A, )14q 	T ea SEQ ID NO:14 
PW -Tf4JA#11-,Wit IGKV1-39 	fa 	JK4 	1141 -Y--N; 	-.14,- 'N,Afr11-.Wit 
IGKV1-39 n FR1, 	FR2, 	FR3 E< fri JK4 114] FR4 Co 

35 A*R FA —titIrrAlliJ 	:Y Fri , tRTE*R FA taiM PD-1 AWILT)144(.14.--  
fl, -it  r1=1 )W31AM-LTICAMAITTA9v0 SEQ ID NO:12 PW-TJ:nry-A, oz-,14,-4. 
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A*a FA —tit31 rrAli 1J A. FP , tRTE*a FAtIlf:1M PD-1 AN'ILT)1440EM 
fl, it  FPPW31AN'ILTICAMPI 	>R44t31AVar-11- 	)R4 0-10 nri.,41f;'/I-L; 
PW3IAN'ILTICAMPIRT.1141FII 	>RITTA4nri.,41f;'/I-Lit319v A43S. 

A*a FA —tit31 rrAli 1J 	:Y Fri , tRTE*a FAtIlf:1M PD-1 AN'itR4A-.14.-- 
5 -, -it-  a — 7ir 'N, Q AN K. X, 4A-#.- 41141Wittlij'ZE< . 

A*a FA —tit31 rrAli 1J 	:Y Fri , tRTE*a FAtIlf:1M PD-1 AN'ILT)1440EM 
fl, RAN'ILTA4Aar-II 	>R3A---7,kiN IgGl, IgG2, IgG3, IgG4 acit- 4111 
Mit FR X. 

A*a FA —tit31 rrAli 1J A. FP , tRTE*a FAtlf:1M PD-1 AN'itR4A-.14.- F 
10 a , -,14,- WW31ANiftR4Aar7E< TAMA FR E<ITT-N, )14qTAfril'Aa 

IgHV3-7 f0 JH6  WiVEI'iYA : SEQ ID NO:13; 'N,;(Afr[I,A4, IgHV3 -7 n 
FR1, FR2, FR3 E< RE JH6 n FR4 X. 

A*a FA —tit31 rrAli 1J 	:Y Fri, tRTE*a FAtlf:1M PD-1 AN'ILT)1440EM 
fl, -.14.4)W31AN'ILTICAAWY-A9v0 SEQ ID NO:11 pw-T,-:nry-A, oz-,14,- 4; pw 

15 3144t31A-Aaa7 	)R4 0-10 nrOlf;'/It; Ilt319v G44R nri.,41f;'/Itc, 

A*a FA —tit31 rrAli 1J 	:Y Fri , tRTE*a FAtlf:1M PD-1 AN'ILT)1440EM 
fl, .14-a— ,ksrq IgGl, IgG2, IgG3 A IgG4 A,1 .4nAtritlij'Z )R, it31'N, 

','- AN IgG2 A IgG4 MittiE_LZE< . 1191 IgG2 A IgG4 a4 ADCC -ait, Atit 
MU*, f•-'9". 	IF' 	ADCC (antibody-dependent cell-mediated cytotoxicity, TIC44 	fA 

20 Witia - M-Itia-WFM ) -Ilitn IgGlo pw31114144)G31 ADCC VILYMER-aA 
mAnAatiE_zR, Iita IgG1 n N297A, L234A, L235A; IgG2/4chimera, 

	

IgG4 n F235EA L234A/E235A 	,, 

	

A*a FA —tit31 rrAli 1J 	:Y Fri, tRTE*a FAtlf:1M PD-1 TA4A-.14.- TAW:. - 
11, 	-.14.4)1W3InTliKi.. - 	L,f197 Fab, Fy. sFv, F(ab')2. 

25 *a Eva--- 11-'1'01---frMH- 01.PW311141 PD-1 TA4A-,14,- Rgi,. -  l LfIn DNA 

*a FA a--4-itt '(;1---#11 0±.PW31W‘l DNA H-1141-tited*. 

*a Eva---t)1,oi —fr[imol.pw3lin-tited*oitn,r-6- 	14-Eliia. 
A*a FA —titjtrrAlliJ 	:Y FP , tRTE*a FA till'OlMfa]-4-Elii a , -.14.- vw3In 

30 "(0-4-11AV-Itirl, itI9vX)Mfrio 
A*a FA —titjtrrAlliJ 	:Y FP , *a FA till'OlMfa 	14-Elja90144-11, it319v 

• -)_i .P1-14 . 
*a lEva--4-itif---frli A Wii i-tt, 1144tRTE*a Evw3InPD-1 TIC4A it  

RN: .- L,f1fri p7 A flA ritA XPJ . ftlf Aed*. 
35 *a Eva—M)1'1:1 —fr[1tRTE*a Evw3lin PD-1 TIC4ARTICKI.- -  l L,f1. OscH, 

-.14.- inriwiq i-tmv,--f-tt, AIEJ*fl] T Mq--  PD-1 1i -W‘1'XMAA)-AVIMIVi-tt FP1141)ta; 
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.4PW3In&Alt319TAV; Ilt319v-tjt PD-L1 nAV; PW3InAViRit319v 
1LNA. )] A. MA. %A. IiI4A. MA-CI; iRit319vdriJN?-Eliial] A. MA- COri 
74A. 

5 
*alca-m)1,oi -frwo-T- fri -fm PD-1 	-wi,J)xl-mad-m-PniJ 	I , 1A)Jiko, 

THE 	T'PArisl,T,Vifiq4A li-TORTE*aFvw3lin PD-1 TA4ARTAgi.. -  Lam. A 
,w,, -.14.- nrrAltw,--  ft; -.14.4 PA 31 n &A it319ve,  V; IitIVtit. PD-L1 
V; PW3InAViRitIVILSA. VIA. MA. %A. 74A. MA-Cl. driJN?-fliia 
l] A; iRit319vdriJN?-ltial] A. MA-COMA. 

10 liftffi-WA: 

15 

rl 1 	: AM-AA-  11'1  tWitiaMMiA. K. ,r1,-T-4-141.1PD-1TICAmAb005 A-14A 
nAmAm- illit  IT'  teof[tanw, EC50903 ng/ml. 

rl 2: 	A* ilAITItiVitiaMallIYIFN- I .Yki,4. 5L.-. \ri,.*-AIJP13-1T10* 
mAb005FIII%A.,1JaPBMCWW‘1 ill lit 4A nAm-.14.- m'a III Y-IFN- Y in,yk, 
EC509v13 ng/ml. 

r13: *a EA PD-1R4H005-10te: ,'m at 	U'INJWAT . 
r14: Mq-Vi rrOitil4tiliftrl . 
r15: mq--  'Fin+ kl3d*Aft,r1. 

20 VAIT31 

Yv T Itf--gAV*a EA , 1).k -FR-WZSCTX-L±tAiKfilif4*iKli, . Wri,  A g 11 
Yf*rrri nLA-Y-MEN*ZSC, I9-.11J*It)t rrA4.14.- LAiKfilif4*iKitiWIM- 
4*a EVAN'AIYAn-VtAiKAY.1312AVSC. 

25 *a EA PM] 'MA f;' ''-. '-'-' -144-M fri 11'1 "--f -144-M0 J.biol.chem,243,p3558(1968)+ 
PW31. 

*REAPW31W‘ITAMMA3ntl, ti 1E1]41F1141Mitfri41R141M131 
aliffo] .=--- a 	t. A )5-  n INVIVitA A. 	A-)A-  3 	n MittEf'Z )R n 'MA f;'05-UrifI 

-1J1ICT--4+1, , tARTI-olf:it -L+H. CA, r-cfPA-3.1t0vAJ., AftIOA 
30 3ntirrAfr[0±0, Pp IgM, IgD, IgG, IgA frr IgE, -,11- MWJAWYliJ9v IA. a, 	6 

	

y, a a, £ a . 1J --- j-: ig tRTEJEttaitE< raf•-'050MitillitInta FIRER   1"47 
JA. A , SC au- 	9v + ill 111Aa., 0 IgG r79v IgGl, IgG2, IgG3, IgG4. Mi31 

d'ifi 'ZEq4J+ ill- Yv K aiA A, a . Aj-: ig FM" -ti j: I g MA-  1%4 K aiA x a. 
A*REAFP, *REIJMIP4ITA4MAr-cf)RF-clia-7,Wittfi'Z)R, PW31 

35 141WttEZEN'ANAkCMYI K
R
. k441.4. 

A*REAP, *REIMIPJ4Aa-cR-  a-7,Mttf'Z)R  PW31 
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W,Mittfi'ZX'RANOCkViNn IgGl, 2, 3, 4 0C-14. 
R4AtrifWaWd N A miq 110 tri.,41f4411Y-NiftlkX, 97r7E< (v 

E<); Wd C 4141.14.- VM,41f;')?- 1J4•AX4, Yvtfi'ZX Cc X). r-riX'HA 3 t 
CC (HVR) fa 4 tiTT- 1JfAX4-N1--14YRVE< (FR). 3 tl'AE< yA'ZTA41141fA-H 

5 'n , 	fils71-1tVz.'ZX (cDR).-tAvarcrx(LCVR)friAarriE< (HCVR) 
it 3 t CDR X 4 t FR E<O5-Z),Art.,4149JVVVW&W-linlICTT-9V: FR1, CDR1, 

FR2, CDR2, FR3, CDR3, FR4. 	in 3 t CDR xTr( LCDR1, LCDR2, flif LCDR3; 

Aqn 3 t CDR Eqr( HCDR1, HCDR2 frr HCDR3. a FA pW31W,ITI-LAATIo-fi,.- 
&Lin LCVR E<RE HCVR xn CDR ri.,41f;'YVIAlktfriirt. 	Wir - -  EAP n Kabat 

10 ..A ',.' N, 9,1  [J(LCDR1-3, HCDE2-3 ), Atri* kabat fill chothia WA 	,. Al rill,U (HCDR1). 

IF " UN 	'f 	A-*R FA I+ MRTE*JA/ZraP.fritAft$EJ*M-A PD-1 n  IT'  

Ag.-R4. $EJ*Fii- m PD-1 RweitEimm-t, M IF&A-tit.,441WrizliTT-IJAYME 

VritnT/rAnitil. A*REA —titernmi)J:yrp, pw31w,IkViN PD-1 TA4A 

15 

-.1EtTIolfiJit - 	1, r-cra--,_Lkw,--  kld,q K. X, gA-.14.- 4inwithiTzE<, Aa---,_$-,o, 

;''', kUo,q IgGl, IgG2, IgG3 A IgG4 acit- 4nAatt_zxo 
,Kit-, "IVA-, - TI-L4 (chimeric antibody)", 	jLi4kUOVITI-L4nr-riX 	ATI-L4n 

fiTZEct -  M5-WITI-L4, r-cfrJAO.mxitTA4-AarrAA---_-'6a). g_Ati-13---  TA 
4, VIg_A_Ykkld,qitfA-RitiTiTI-onl-t-- 4, M IFJA/JNKI-J--- 01[1arPARF-cf 

X4111, 	MVTErizIVARATI-L4ntfi'ZX41111, 	14/,1NkXr-riX41111- Affi'ZX 
20 41111itt.)5U1 - 41111IFIMAAed*FP, iRr  IFIAAA-  I \11/.400.A I NIIi - Ati 

t.1 -  TILMH-. A-*R FA —titanmi)J:yrp, pw3lin PD-1 til--  TA M1 TA4 

witr-crxia---,w,-kViN K. x triA-.1 .•41141Wit FR X, TA4Witr-7X1Y-- -IJ 
0 SEQ ID NO:10 PW.,  Pw3lin PD-1 11 Q TA4nR4Atrir-7Xia-- ,-kViN 
IgGl, IgG2, IgG3, IgG4 AIETA4114JAa FR X, TIL4Aap7X1Y-N0 SEQ ID 

25 NO:10 11W -T. ATA4ntfi'ZX F-III A MI,q IgGl, IgG2, IgG3 A IgG4 OZ-,14.- mi,JA 

twzR, it31'WA-MJ,q IgG2 A IgG4 AatwzR, Ativtraf,'-)-- 
ADCC (antibody-dependent cell-mediated cytotoxicity, TIC44 	fAW,J?_111)]Vi-nma 

-amt ) -aitn IgGl. 

,Kit,-"AWILTA4 (humanized antibody)", tA9V CDR MATA4 (CDR-grafted 
30 antibody), 	I,jbl 	Th'%i4ii` wn CDR rY-A4'fAYIJAW,IT)14F—riE<WV, PP + hlj;o44  nA 

frliCT)141V4:1Y--IJItir't W‘IT)14. r—cfrJANIE -  T)14 Eh TMVX:A/JNITA,r05-m, 

),A A -s[A- 	M.Ur-1 W‘IT)14 F-11- T)14R,c. kJ:lc/7g VITT-IJ r—cf 1%),kHAfrliCT)14411111Y-- 

-1Jr11//_): DNA *CNA lz_J I 1141_3-;_fl-AT)--tn. 	AMitfWarriX41111W,Ifrlii 
DNA 	rY-- 	-1.J r—rf rj A 	" VBase " 	A fril . 	IT; N *Cr* 	(AIIIVT)11 

35 www.mrccpe.com.ac.uk/vbase  r-cirtn), rjR -f-  Kabat, E.A.-A, 1991 Sequences 

of Proteins of Immunological Interest, A- s 5 Ak FP AM . A-*a FA —titanmfgjj 
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:y 1, PW3lin PD-1 AN'itTiL4iiN 1313l, n CDR ry-, rian SEQ ID NO:3, 4, 5, 6, 7, 

8. AnTA4FITE< fE..dia--14-31Tf, -.114)W3ITIL4WitrIIE< 1.1141Wit FR E< 

)M, )14q 	T Afril 	Wit IGK V 1 -3 9 f Fr JK4 iyavry--ii : SEQ ID NO:14, 'N, 

;' ,''Afril,,MAIGKV1-3 9 n FR1, 	FR2, 	FR3 E< RE JK4 n FR4 E< ; -,11.:FNIA 

5 31TICAAarII CCUAMit FR E<IT---li, )14qT AfrilMit IgHV3-7 fri JH6 n 
wE;ry-N : SEQ ID NO:13; 'N,i'- Afr111-.Aa IgHV3 -7 n FR1, 	FR2, 	FR3 

)R fill 1116 IJ FR4 Co 9Vitrig_gi.it-FRVIR114, 	ialJAit-FR--, 1104- PW31111 

ATI-L4F-crxr-cral-i- ixari'iii, 	r.kfV,I-Aito 
*REAFP)W3In"TI-o-OM- L&-L", ThA4T/00-iNkitn Fab L- fl, Fab `F  

10 a , F Cab') 2 	a , r,k R 	A PD-1 .-1141FvflsFvfl; 'N,, *a EAPW3ITA 

'f 	Ja n n SEQ ID NO:3 t. SEQ ID NO:8 Itin —tiAVf` CDR E< . Fv L- fl_ i/1-4TAI 

4Aar-u- RfWar-crx, IllaVITZ )R , jiM-44T/OFfi..Q 'IPA niRiiNTA 

4 L,flo ---)I-it, Fv TA4A.'N,A-  VH fill V1_,  Oci-lgiAzivonvkt, 	IA  fiVOiX 

)5MILWIAPW,TAMIcilgot,I=M+Hnit.WW14mtTIL4F-IrxitR - 
15 Wit, fili Y7'11 	WIC* ( single chain antibody) A 1Tla Fv (sFv). *R EA iniKit,-"- 

PD-1 .kNi'", TH'E- A PD-1 4.])]] . *REA niKlf, "TliKi.. -  'RA" TF(TIOTI,I. 

*a FA Iti)W311141 "ADCC", 	Pp antibody-dependent cell-mediated cytotoxicity, 

T)144M1?-111)Vi-W1?-ltia-14TFM , XTF(-tjt. Fc 	M41?-111aifiii-iji, IjiljR41141 Fc 

20 an tk71-;-% WA WHA MEM a . r7iL4i1-X -  IgG I. Fc a 11410%, 14--aAMR-R4 
IJ ADCC AF\ILAft. PW3InairWATILMMittEf'ZE< ialf.9, 03111 IgG1 IJ 
N297A, L234A, L235A; 	IgG2/4chimera, IgG4 n F235EA L234A/E235A 	,, 

'r *a EA Iti PW31 nit!,`- 	n x --friiima-  DNA MA., 4 PJ w‘l m t 41 ri ) 	: -titn 
itiMt. 	Vii. PD-1 a* E< Fc ri - iti3L4J1-  DNA Ati., IE PD-1 a*E<REAR4 

25 L,f1)1.-tjtVleQ Fc 	 n . Pw3lin PD-1 a*E< , ,<FbiTrt PD-1 .ri.tityfmaimr,k 

*11414,., ry-,0117:r m SEQID NO:1 	I.R-1E< . 
tt---fiwyftTliARETI-0-fi.. - LaniJVf-fmAtAiKFPAufrifIER9j, 0* 

	

W‘IT)14tA/KTFA , 	5-8 - _'- fil 15 -`-'- . 	1-1, 	iiNiVili1-11)AJA PD-1 ac -14 1- PA-, 

	

PM4MITIOUHAk..q, 	rif-L, jT  II  F-111).M2NniJal-MAI,41f;VAIJIT 	. TAYMIN 
30 !,-̀ l L,f1 illff r-i-frOIMNIV&$[1*. REAPW31W‘IT)14001g1.- - 	L,f1f1J 41111   I  i'lliJ 

Yf- drA sirqn CDR E03[11. —ttA FR Co A FR fril 	)Y-- -li F(1 	\A 
ImMunoGeneTics(IMGT)nmm http://imgt.cines.fr  f 4 9 J , A v)A&,---.3itilk,t,- , 
20011SBN012441351 ISM. R-4n, *REApw3lw,ITI-L4ATI-of:. - 11PW)Thn 
MI FR frli -.,M A3 f(l 02. *a EA PW31W,ITIL4ATIolfi.. - 	f/PW),IJW,1,44W,Ifr1,-. 

35 Aa FR 'HA VH3-21 fk VH3-23. 

*REA I 	Iii ii-MR4OZTAW:.1-11-1A2NlJ 	$ii*f11..A-L. rLi -1, 	-.AH- 
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Aa (SEQID NO: 	11) fa 	a (SEQID NO: 	12) n CDNArY-II, QUA 
14-)1i it. GS -tite1*oviirrApA-3n-tjtec4r7ri-tho; CHO Ma. 

F9V---fr[1 I4It-ti-W‘INAtAiK, FIITIL4V-Itj:-tjt -,?-A14YATAM4ITCL'it, fA- A X 
A-  FC E< nAaNc-r-- NA-ro ifik--.-tit- A PCSK9 fA-R,IVI-Vm144iyijnA 

5 R. ITlitW,JARAti-tta111,11Aiti-i4--41FW- Xiti-i4-- Utr----T)14. 	Yk -TTI-L 
4niti-iitu-11-UM2NA-Ailft. LLO, ),1,--1,ALCI- 111,MitiiAn A A G Sepharose 

FF italTdito amm-Hit. - rrauc, mm  PH IMM3t1RATI-L4, fl] 
SDS-PAGE lX/r)11.1T1-0* -fl, la t. R4F-u-ww)rual-ma- _qa. 	cfr-mie,--  
f-ttfriv414, mr-cfr,ummo,)JR-, 	nr0H-4-', AY- _/):TC, f'49,1111V-Itr,=1A 

10 Pp;47*, 0-7o'c, At,7* 	. 

*a FA W,ITI-L4Th'  il'i ARTA*, *a FIAPW3IiniTi A la TI-L4A mAb, Th' it 	1,0 — in 
AwatavympinT)14, pw31w,1?_1[H]my44E-- Aa- in, gi.a- milen--mi,JARA 
a*-- . ITIARTI-L4ATIolf*&- fl- FU)t0:titAiK. Vil.tAiK. [Mill*R .  
tAiK, 	,-)5-U--AiK (0 CDR-grafting), A-.14.'8f114tAiKaliViinYlio 

15 "if`-rT," fri "A-A" nmt I—Mit. A. 'MA-A-F.:at. Ma. Mir,. g-MA 
ti-trbt-AFil- , tiTh*NitAi-tt. M)-T- Al. iaK1iPJA,41 - i-tt- Mit. A. _'‘1.14. t. 
Ma. Mir,. gMAti-trbt-ArMiosio ",)r-," fa  "A-A" p7UTF(MrM)-1. 	It 
RiAtM)7*. MkK)i. 4}=F5-tfMK.}J. ?_1[1ari4A-A'RM1411J-?_1[11V1Aiosi, 	UR 
iAILI-A4111,Miosi, -.1 .4PW3Ebt-L4-?_1[1]Miosio `*1., " fri "M:A" A.4,1JF.E1-14.  

20 Al . MP-Kfi , .-i-V,41. - i-ttA31 a /jr-J — fr[i ?IAA 4* fri A 1A- A1#001[1a . "A-A" n) ,-L.  
m TA. %.K-*A4)=P514tFil- , XTFAqA-A. )11CRIMIAA--, 4jp5-tfrra 
WiMt. 

"Mq" k,,I- F(_ftl,,ttpc1)MAM-)Vifo-IM, iri'N,,-*alEIJM,11+ —fr[i - ft, 
- i-ttinw,-- f-tt, PW31,tt,44—frliAVrM)AVR, A EAFIPW31M) 1JX4-i -L±V 

25 RAV/POTTF)to 312, YEIA)-1,ttiAM*FPU4AWW—frliAVr[i&A- VR 
W‘lit_ft 	T,M)-1PJ, 	-i,l,',Zifik--.-A-iP- A-PRIE/I-L13_ti 	Ifli$EJA-PRaRYIJITA- C?i 
*VirAIJI niqft. 	W-IfWITAT.-4)-XAVRIMPOTIINIX-  (Thfi'M "Mq4A 
t") r-ritRTEVr[ill - ift, 1#1.10,T,N1MAR. **fr-E4A, URAi-tA,tt 
),--- tr,=1V)-VanflE)J. ifik--.NtA-.1:-L - k -PtNiAlA1312),IJ T itiiriAVIM 

30 p:EctiAaaimn/VafliffirAIJIJ, r-clitiftWAVRX ITT E4A;AO.. )*R 

FArimi-)J:y. (mvfo-liJiAmmir) YV-IV-tlt,TAIM41116)-XAVRIJ in r-cf 

flEA, filtitRTE*lAKEU n IT'frVA -it * 	A.-  1J 	0 Student t 	7.  	k 1J -±L K.-  . 

iME Mann fill Whitney n U TOV.Kruskal-Wallis T•1.44A(E1 T•1:450.Jonckheere-Terpstra 

TNARE Wilcoxon T•1:44.UtZ, 	YVA-1,±*0-A-la 11 at t ItiF\lLnAo.116)-XAVR. 
35 "NY-011: " A "fVf-  Fir AiArRR " X Th',44j:41AA-a (1#110FLA-. max 

dN. A*iti;-1 -c-*it. 1--avgtfroi,n) w,1-.14.--ErawgirAntirrim,41,- 	it 
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f)411-11--AW,a1-Th& 	A +&. n ntt *WI . */AlAtAiKAY.t U EA, --V-  A R, 
Andr0 X >RiAr1=1 1141 IT'  tri.,41f;'Fir T*41*±.+&tlt*Ait ( _35 111#110 

Watson 4 (1987) Molecular Biology of the Gene,The Benjamin/Cummings Pub.Co., 

/vs  - 224 ril , ( vr   4 & ) ). Y-J* , MIci-fg A Aftj:tWA,41 f;' n 	Fir  A + X rOHAY/f tit 
5 *WI. 

VtiA FA tql1Rfl,IV*-rirpitm niKiti-  "41*I.ELE 	ffl./5" All."X-t_ .  
'APAVA31)L/rAiLvihffi, #  IA  ,i+a,o,m- pw31) -LA J,tc,A+ in,  it ssrit871_, 
1=, Pw31-.14.8)--a-dro-t---&TrziJ:y. }Y&A,w,--f-ttn4lAit ,amit ,o 
/F9v dr IV $P11#ff,  , 41* 1. Eh PA V1R n ri., 41 f;1T-- IJ fflA W‘l .- 	Q It A.Ii--II 1).k 'HA 

10 —fril'AVrM,41f;', -.14.-  + 0  A- V ply. Q ii-L - It nit ,o 
"4At" 'N,,D).k&r, 	OZNI - -TAVWV-PROZAVVII. 4A IZT._4,1"ar 

X 1).k1LitiltaMP-Kfint . fl] TWZ,T,t0V*I.N*14. tn4A tr-MEri-F111 
A.  A 	ii-L: 0 4,-1-MqVA V . ,T, t ag UM-MU . 	i.f.r A niV'iMI'fflillritt,kR 

-II 	 IVIIJ 	M Pi  A it . 4 At r1).k X VA 0  Altri 	M A 4 'IVF M n iR X PJ I Osdft A 1J :Y . 
15 "*Nit" TMEffiAtIt. ?ilia OZA4M-r t Mt , . " PCMit" TIME 

fft:A?-11iia. tItiAA4PCITtni-tt , . 
" HMI" tiTrtmta-ri w.T-- -rizivooz-m- tvAzivoniTT-N4101t. nm 

nJ--o-T--- -orriw,pri.wirliMfAHVOliAri.,41f;'ITI 4401 ME Fit 1#00riTMt DNA 

' 	 - HI'l -1-J —t R. i'xi MA S [IP M TE IE I 1 , )1111W31 .H-AiAirt.Fit'irViI,qn. MtrY-- 
20 -I.JZIAW,IFF6,qff - 4't'A-tiTT-IJJ'AVIgAL-rliNNIAigitkgr.k 0J-d1/1A.Fit( X 

loo W,IWita. 1#1.10, ArT---IJIRfilLx4-111-, 	OVA-tiTT-IJiti in 10 tiA. 	W4  6 tgfiC, 
ARN, )11A-t1TA9v 60oARN. —VII] i'i, nLX4AtiT--- -1Jituf)4Y1JrurXWA 
J,qi'l-M+Fii-iali-Imc,  

*At)tri4J-t_31 "ma". "?_itia" fri "Itiaiti-IV-tt" r-cfitt, #  IA  Pw 
25 j:V/IMNA iFyft. :a, IT'  A "WV*" fa"ftAia" 'AN-1.4- 14A 

a
4i.

frit -ltfiftW,Jiti-iV-tt, it 4 . i2,04.ta FI . 	nAfqWItt , it 	T tAgAdr4 
grro-- , PA4 'FAA-  DNA 	I }J ill + FMIEYINfhil in,  . 'HAR-4- ful)J0/1V-Ilita 
FrinInt F1141AftiAtIt*Aitin 	'FIR. Akl-ar+HVAAMU-r, -.1Ett 
1.-FdiAt.r-cf 11 . 

30 *4_1t)]] in "w,--NoitAa) . " A "PCR" XV(.14.4* :Z.TIWZMK‘It< f;', 

RNA fa/a DNA OA-Mut III - fi,1',.' 4,683,195 Iti)W3ItrjR MDT; AtAiK. —)I-A. 
Q, 	ifT,z1VRT4.1 )L A FI 6 >RIYA*WriCZ*11411Y-IPV,IA, itnr-cf 1% -a--1,-MA-rtf;'1'-tt; 
i-L. 	It AITT-IJIJ in 	4,-1-tr-OkilkWv4Anif]HiAiltc. 2 t I t n 5,*4a-ri f:- 
1- 111).k- 4,-1-tr-Mt4t4W,J*4—R. PCR r-rifIJ T trarr'Z in RNA ITT-Ii, 	)L ri,a4lriffi 

35 DNA infA--'Z DNA 1T--Ofrit,aMa RNA oan cDNA. en-4A ,VITT- 1M-c,  — 
} 	- 1)1_, Mullis A4(1987) Cold Spring Harbor Symp. Ouant. Biol. 51:263; Erlich .-Ailit, 
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(1989) PCR TECHNOLOGY (Stockton Press, N.Y.). *itfIJ n PCR 4AN,YA T tr.  
A' A-  f;11.114. ff Pp W'M f•-lmwaimn—tvx, ill+tirrft— rimx, pw31}J 

,o,mit)t/ovii-tmi,JeAria- f;4[Ea- f•-lm- w, UtrA'Ar'te<IVA-Zi. 
"1+31"A"IIIit"hA4PCFAV431i-aVI AY444, r-cf Ullj+ ,at, -IAA, RR 

MiX VI AY4-44,atiA+ati-th*,-- . 1#110, "1131--  1-3 tR4M111-11- E<" 

g FI*4WZIT---< 11-11-  Ult,W0A•(TA 

"Alt,41 -  '-tt"-ti4—frliiAfr[i*PW31/1-t -  ItAittAILL/F-cf AM n 
AA  ITIMiv It 	itititI*MV/11 -  It, UR iti-0111#110 tAI--/ r-cf A AU ned* 
frikri-ExpJ. Af-twVE,`'-ttin FI W‘l X iltaX4- ti-tt 4 mft.A , fq T A'It/5-UW‘JFIRI-ka A 
RN ti-ttAit . 

A-1*&-  P'' h A 
r-r. Q M11#1.13A —iitth31*a EA , Itl.i.-L.11#1.1)Tdr IV$EJ4*R FIAMM A . 

*a HAMAN r1=qa. EAR-4 -/fh WAKIJ 	, 31ZAVANA/r, 0*VN4ITIL 
MA/MK- TAM 	H- AI - TAA- ; ort.pm-f:t4ozicurzo---firowg_i5ci . 	 
a EA A Mk N W‘l ;.41J, Yv m* 91.Ig Ts-  W‘l 2 N, 1411J . 

MA M 1 : VEMMIJ-A- 
t)5V-1-- x4- APD-1 IJ kViAq  IT' A IVA* AU i.TIAS,JViii3D-1aM-E< Fcr1 - 	n 

(PD-1 Fc) (SEQID NO:1); APD-1 (SEQID NO:2)0W4JCHO M) 1'F 

PA-  Balb/C iiN kX fill SJL iiN kX . APD-1TAV,M,  n ORIGENE ,Iy5' 	',.' SC117011, 	NCBI 

Reference Sequence: NM 005018.10 

PD-1 Fc, V_Ii PD-1 a*  E< Fc iliVEI 	n (SEQ ID NO: 1): 

MDMRVPAQLLGLLLLWFPGSRCPGWFLDSPDRPWNPPTFSPALLVVTEGDNATF 

TC SF SNT SE SF VLNW YRM SP SNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDF 

HMS VVRARRND S GT YLC GAISLAPKAQ IKE SLRAELRVTERRAEVP TARP SP SPR 

PAGQF Q TLVDK THT C PP CPAPELL GGP S VF LF PPKPKD TLMI SRTPEVT C VVVD V 
SHEDPEVKFNWYVD GVEVHNAKTKPREEQYN S TYRVV S VLT VLHQDWLNGKE 

YK CK V SNKALPAPIEK TI SK AK GQPREP Q VYTLPP SREEMTKN Q V SLT CLVK GF 

YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS 

VMHEALHNHYTQKSLSLSPGK. 

PD-1, Wjellian PD-1 TAV,(SEQ ID NO: 2): 

MQIPQAPWPVVWAVLQLGWRPGWFLDSPDRPWNPPTF SPALLVVTEGDNATF T 

C SF SNTSESF VLNWYRMSP SNQTDKLAAFPEDRSQPGQDCRFRVTQLPNGRDFH 

MSVVRARRNDSGTYLCGAISLAPKAQIKESLRAELRVTERRAEVPTAHP SPSPRP 

AGQFQTLVVGVVGGLLGSLVLLVWVLAVIC SRAARGTIGARRTGQPLKEDP SAV 

PVFSVDYGELDFQWREKTPEPPVPCVPEQTEYATIVFPSGMGTSSPARRGSADGP 

RSAQPLRPEDGHCSWPL. 

10 
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x4- 	T ittPD-1a* >RFellt.rirrAp-;,-, itmmAtTAYWAYvANAL 
( soug) RIE,Urrt(lOug), 	PD-1 Wja141CHO 	a)J19v0.5-1x107t?..[Eia. 

f4PB. Y1IJI- M.0,14,353.al-f3-ri, 31j111Vg IFIR1111MrAMY 7-,qc, 

ELISA 43.1ILV., Rrn-TAPD-1 Ag---3.ria_11141/iNkx. 	 
W‘ITAPD-1 APA-3.itimaniiNgiali-laylic, 3JJIF' , 

z fTn Q . lit - IF' in it-:tiO_Elitaial-MT)14431, f'49J kX  IT, RmAb005. 

mAb005W‘1MitfWarcl 	>R1Y-- -110-F: 

mAb005 HCVR 
EVIVILVESGGGLVKPGGSLKLSCAASGFTFSSYMMSWVRQTPEKRLEWVATISG 
GGANTYYPD SVKGRF TI SRDNAKNTLYL QM S SLR SED TALYYCARQLYYFDYW 

GQGTTLTVSS 

mAb005 LCVR 
DIQMTQSPASQSASLGEGVTITCLASQTIGTWLTWYQQKPGKSPQLLIYTATSLA 
DGVPSRFSGSGSGTKFSFKISSLQAEDFVTYYCQQVYSIPWTFGGGTKLEIK 

it . ',4.--ffl.JCDR)-Y- -IJ : 

A-Ad` 

T A-s-56, 

SEQID 

flt±-E 

31d- 

 	x4-4iRA 
IT3OTfR ffl PJL 

kX  ITI TA 

NO: 9 

SEQID NO: 10 

fili 1Y-- -11 ITI 

HCDR1 SYMMS SEQID NO: 3 

HCDR2 TISGGGANTYYPDSVKG SEQID NO: 4 

HCDR3 QLYYFDY SEQID NO: 5 

LCDR1 LASQTIGTWLT SEQID NO: 6 

LCDR2 TAT SLAD SEQID NO: 7 

LCDR3 QQVYSIPWT SEQID NO: 8 

SV12: IM*Intaz_t_ 

PD-1 TA 44M-ELISA.7 : 

PD-1TI-LAX ad-frEPD-ia*E< W,J. Q , ),A A PlIAPD-lfriltM4W'M 	T311M- 0 

4* W,I ELISAMA7tM )1/rAPD-iTA4W,J. - fA-- it . tit -A-4--1, npp-iam-E<FC 
litQ .1t1(PD-1 FC) 	. ffa' 'fa~:faA J 	Q , 'R4APJ96fLtkrP, TA4JJaA IF' 	 
ri41N4AfIJ TAMTAAREPD-1W,J. - WI I. 

MPBSWitiitoM Tfritit A- . Q W,I FP fri;)̀ -c- fri **TT- t. 1 ng/ml , r,k 100 nla n 
4t1IJJa 	T 96TM FP , T 4°C a.   W 16h-20h. %1496fLtk+PBSWirll'itOR, )PBST 

(PH7.4 PBS 	''-, 0.05% tweeen20) Wrilitzatk 1 -0( IF' , J311 A 120µ1/fL PBST/1% milk, 

ifirt.ri n inaITIM. 4 	14 kJ iA , MPB STWir111 8tit tk 1 -'ilx IF' , JJ Fl AM PB ST/1% 

milkftffnlng/m1W,Itt-At4:\--i, 	PD 1 -FC , 	Fir 	ikE,L' #14 N lho 4 	14- I'M iA , )PBST 

Wi'll'itd3M3& IF', JJPAM PBST/1% mill(fAfft.Zi%kan*Ar1PD-1TICA, ilir 

11 
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vit.11 n.  1.5h. 4 	R, 

ftlf-HRPT;id,11,1TAWTA4.=:TA 

atk3-(,F,, J311A100µ1/fLTMB, 	 

if--a.  M NOVOStar 

...Itr.,•- mT,r1, -Ts--:.R4mAb005X4-ANPD-1 

PD-1) WIM-4424i 

PD-1TA44M-PD-1A0,4. -  

L. 4-,, MPB sTittk3 -0( IF' , U loo[tufLJNIAM 

(The Jackson Laboratory) , 

T 	iliiilln.  5-10min. JRIA100µ1/fL 

Nht/i\-aA 450nm A-A'-fRok-kl.ft, -14-VELISA.EC501.ft. 

PBST/1% milk 

iEr.'#pl nlho )PBST 

1M H2S0A 

Fc ( cyno 

A X4-Tmanm,#_ft 

in 	 
	 'Xir)11,1PD-iTA4x4- 	f,,  

IF' , 	JJFIA 

-L1 , 	3P n a).,L. it 

PD-L 1 	Q P1127 

 	1L Milei01K) T4 

	

4°C a.   Fir 16h-20h. T4 

WirilitZittk1 

14-1711iA, )PBST 

0.05% Tween20) 

, AIKAgg 

IF' , 	J311A100u1/ 

ffiIK-1A-1,1n. 

5-10min. JRIA100µ1/ 

itnpp_i 

Q . 

Ul0p1i4-Ln4t1IMAioxi;kft 

fk*ffRPD-1 

),A 

A piMPD-L1/PD-1 

'7A96fLtk 

tweeen20) 

4,-1- iris[ IJR 4 
ELISA, EC50,nM 

human PD-1 cyno PD-1 

mAb005 0.25 0.27 

in .- 

. 

)R- 

U 

ST/1% 

A90 [il 

37 °C 0-1 

IF' 

' PO 

AT clma.t_1111141PD-Llaiif[ftqa,t_ 

YIJIfli$EJ n AV. PD-11141RWELCIREPD-11141.- 

(1.59g 

fl] 

(bl':SODE141slti-tttAiMPRiz_ 

MNOVOStar 

- piNfinic501A. 

Wt. 

PiikKV.-: 

PD-1/PD-L1k14J. 

FCItr11PD-1r1 

a).,-L ; 	-il IF' 

it, 

100 ul/TL in 

PBST (PH7.4 

milk, 	iival-ln. 

JEIJ ff Aftlfa 

Fir zrc 

n lho 4 

in Streptavidin 

, J311A100µ1/fLTMB, 

Fc (human PD-1) 

, 

(PD-1-FC) 

- A 11-N- 

PBS 

T 

in 1141PD-1W‘1.-iVE1`, 

Q Pl1PK.-M 

PBSO.05% 

- Peroxidase 

NaHCO3g- 

96TM 	 

MPBSTittk6& 

T 

,113D 

R' 	x4-A0, 

T 

Fri, 	T 

4 

Q 5%BSA, 

4 ) 	( lOug/m1) 

Polymer, 

 	ilitll n. 

PD-1Z1A114J. 

ihal-MIM. 	 

Nht/i\-ay-f-45onmA,ATRukai.ft, 

n-, a ifoJavElitanWA 

1,13.-CM-1141P11.WiAito 

*'.FP , 	%141101- 

4,-1-ris[1.11141PD-1TA4, alilln 

tk IF' , 	14A1.1ti-tt-A-t--\--1,114113D-L1.- 

nic501A. 

MPH 9.6 CB rXNiiitz 

PD-1-FC fAfft.lug/ml, 

96fMrriPBsWirliiitzuRi*, 

-'ilX IF' , 	JRIA120µ1/fLPB 

Wirilaittkl& IF' , J311 

ftlft.- Z-ikariA-a[ripp-iTA4, 

intt-At,j-\--1, 	PD-L1 

IIKA. A' _A-J IF" wir 

fUt PBST Wirlii ifzi:400-4ff- 

501. M PBSTttk6-( 

fi_, 	1M H2SO4?-3,•i-  ir--RL. 

TA4x4-A0,4PD-L1 

Na2CO3R2.93g 

rii JJ11 A tt 

i± 	'f49JPD-1 

4t1IJKI 	T 

( PH7.4 

 	NOM in. 

al':'74, 

,- iris[ 'JR 4 4-1 
LBB assay 

IC50,nM 

mAb005 1.13 

A.-mT,r1,-Tr:R4mAboosizlEdrg4AinpimPD-L1- 

3: PD-1fM*14014t*:&*t&IPi 

12 
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5 

10 

15 

20 

25 

I)..k 

fl] 

milk, 

TA 

fL, 

iJ 
Iti, 

min 

MT 

human 

11P4 

CD284AM 

nA.Rit, 

Yv'XirAllPD-1T)14x4-  TPD-1 in,  —4c-a.14.-it 	J W 	. Q WI, human CTLA4, 

Tiali--. -  TMrAIJ. HUI- , Yi ITMrAIJPD-1T)14x4- 	T A/R-1=M- W,J+ 
/iN glYIPD-1Thaff T .-i-V- li././r)11.1c,  

human PD-1, human ICOS, human CTLA4, 

mouse PD-1, 	(Jbl:SO-all'±IsIti-tttAiMIVii_4 ) , *ff.-  t. 1µg/ml, 

4VAI 	T 96TM FP , T 4°C a.   W 16h-20h. %1496flArPPBSWirl'iAFIR, 

PBS(0.05% tweeen20) _kirlii KA& 1 (1 IF' , XI A 120µ1/fL PBST/1% 

1 hali-14-  I'm . 4 	14-  I'm i#4, fupBsTwitiaittk3& IF, , J311AW/rAliPD-1 

n 1.5h. 4 	a ).:,7. 4 	, MPBSTatk3-'1iX IF' , 	r,k 100 [il/fiAll AM 

(The Jackson Laboratory) , 	ffi#Ifin' 

-OK IF' , J311A 100µ1/fLTMB, 	T 	ilit.1:1 n.  5-10min. JRIA104.1/ 

ir-- ar\"7. fl] NOVOStarN46aA450nmA'ATR FR JAM . 

MPBs..Citl itvi43.11fitn: 

milkftlfHRP6-i, inTILLWILAE_TILi 

MPBSTittk3 

ill 

1 

?flit 

# 

human 

PBST/1% 

1+114. 

CD28, 

100µ1/fL in 
PBST (PH7.4 

ffEr.1-1n.  

4, 	WI' 	ffELI1 

1M H2SO4?-3,•i- 

*- iril 1.1 TTI 4 
human 

PD1-FC 

mouse 

PD1-Fc 

human 

ICOS/Fc 

human 

CTLA4 

human 

CD28 

mAb005 2.64 0.07 0.15 0.17 0.12 

mAbX4-  

.rifri?-111a. -  

)1185 '-kt?-111a, 	 
lia/Iii 	 
illAil-FAJL18 5 1tl iFi, 
0,M60,tio 
Biosciences) 

MT ,r1,- ,  

mpi3-1 
PD-1 (SEQID 

-A* riTAA: 

. 	T 	4°C 

,r1, -Tf..R4mAb005 

flji0Ainv.vimio-Ak-maali- rrz, 

rAN npp-im 

FACS 	(fluorescence 

%14PD-141 -tjtinCHWilia 

TA4mAboosx4-PD-14c-anititntia-VtA-Hin. 

a4friii a 	-AA,i't . 

Pit 4I.14: PD-1R#12401-li )E.tN* 
-activated cell sorter 'X'-)Mit?..111)31) X 

W,1144A./J. Vir)11.114)t T 	ir)11J*R FA nPD-1R4f011ia 
Q WI. VirA114.11MJ in ?ilia 903D-1 A-tjt incHoMa 

NO:2)011JCHO ?-Ella). 

11000 rpm ri'MAZL8_,851, IACTLiViHt 

Wirliiituarl-, 	?-[0] -14- ta. M50nil in A-) L8  'ff FP rJ 1 ow 

Ii*_HIA,  '-iTAMR*14- 14-R-rirMA;8-,  -90.5-1.ox 

0:1 n 3 (0ti IF' , AN: r.k-TJTLioo[tOri A YIJ96fLtk . 96TMA 

*'_HIA. P-ifftfLJNIA100µ1—R, 	14?_ElitaA;18- , 

Ad.8_,8*'_HIA, MAloopM 1:400f4MJFITC6i,..ER 

. %1V_EMA;18-, 4rcriVrin601. fIt'bt-LAWitiitAM&?_itia, 

ali--  art 	irAric, 

Wt. HUI, 

—tlt T TMrAl 

in 

( 1)J, MIN 

10-15 

rpm 111,10A 
107  

1500rpm 

4°C ityL 
(BD 

*R ai* 
MFI 

50nM 5nM 0.5nM 0.05nM 

mAb005 468 319 71.2 14 

ifs . Q Mawin JPD-1. 
30 

NV115: 1401-C-n}Jfrri-OJ)7I•&-ei- 

13 
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30 

BiacorejjWZ 

RiiVadBiacore 

friM It Biacore 

,.'f1 itt.t.cm5 

rxaluk, pc] AC, 	Ili 

	

1111,, 	it)t 	GE 

1).k it 	ri11.1 'Z ri4Jka (kon), 

MIA* illit 

mAboosiali-AlMit 

iti-i 	- ilg I+ a.   Fir  6 ii` 

GM-CSF (Witi) 

it - --2 X. IF' -tl TL 	Ili 

	

-41, 	R-it 	2 

M)41 Y1,1)50,04"-Itiao 
YV 1 X 106/m1 fk 1 

fR100µ1MCellTiter-Glog 

EC50Yj83 ng/ml. 

EC509v 13 ng/ml. 

_-:- ,V, mAb 0 0 

ar-u- E</Y-N (mAb005 

fit' ,,0.4IGKV1-39InFR1, 

wari4jrAlkYvIGKV1-39/JK4, 
InFR4, rY-A9vSEQ 

FJPD-1 Hisnti(Jbl-:SME[OisitIttAiMIWz_4)TII 

(GE) ,K*R FAT  

itI #M1411A-;-, 	 

(GE) t -1.. M 

t1411J 	Ili t o ZURN1.-T)14M -  
n BIAevaluationft(= 

kd (koff)flIKDIA 

tii_ -1A.ri'A IPMrillinfAMA;)--'.411)7f11-43)7*riVAIIJ)J 
rA1PD-1 TA*MT;jc-f11)jR. -  

 	1:)]jt;i\-art.,414AVW4*a 

'FAA-MI.- 	T HMskiit'itv+ 1141-1.1i%MAft 

 	IF' 	r--tfM•Y/fiaff, 

1%,k 1:1 (Langmuir) M&,444N-)K11Wf14.1taTE, 

0 -Tr: 	T -F 	. 

43)7*3'3TIO_UVA43)7*10 

o 

4j)7*. 

FA Mrj,[1,1PD-1R4 

ao IFA 

A, )Thl.x41)14 

37 °C, 5%032 

4100ng/m1 

R-ifi-,2 

M 

teatia wpm, 

2 , 	\ri, -Ts--.*-ri-sqlPD-1 

y ri1m, 

NO: 10) f ri A 

Ilf A 

SEQ ID NO: 13; 

FR2, FR3, fl-IJK4 

IVAIR# ka (1/Ms) kd (1/s) KD (M) 

mAb005 1.057E+5 3.769E-4 3.566E-9 

MT \ri,--41[14mAb005X -PD-11nWE,Ht9J -TKd 

VTP_TAPBmc-RMlia-, A2 

ftlf)5+Hi%k16_196fLtk+-tITLJNIA20[ti, 

V 11 rl 1, 0  -T-.*- irill.1PD-1T)14mAb005F-11- 1).MA 

R4mAb005 r-ri1).kA.,IMPBMCM#AW,1 

RUCDRE< gfibRAN4JANitikilk. 	 

3.57 nM. 

IT' tt<?-11iia ( PBmc ) ATAW'F)t -F MAi. 

1141±dis[1.1. 

x 106/mi, *TL2m1Mrli T 6fLtk, 

Fit 	%14;larl- ?-1+1 a FIR it: , 	il'ili [-A/W-F[1a I+ JAI A2m1 Q 

Aatt liY-) 	fa 100 ng/ml IL-4 In RPMI1640itiMA, 

bpA 1m1 Q 410Ong/m1 GM-CSF fk100 ng/ml IL-4114JRPMI1640M 

IF' , tlfLJNIA100ng/m1 TNF- a 	(ArPtil4A111Y--a), 

%141.31tx0?-111aR HfrPH4nT ?-flitaYJIJA,L,A;18-)5-Vka 

X 105/ml, 	T 96f Ltk Fri tlf L-r-J311A100µ1, TA4MPBS1.--'Zft-rla 

37 °C, 	5% CO2 it-LiilarPit-Li5, 

Luminescent Cell Viability AssayiAllit-TOMMat'iM, 

MIYAAM-AIL  IT' 

4.Mff AT•;2541#1ItaillY-IFN- y riJ-m, MTN. rl 

ill Fit 4A nAm-itmarly-IFN- 

&-' Pit VI] 7 : 	+MIA 4* A a ft ''- gl 

5 In TA 4 MA r-cf 	X rY-- -li (mAb005 LCVR, SEQID 

HCVR, SEQID NO: 9) , 	AGermlinetafErV431fR 

-.14.4R4A401i0k9vIgHV3-7/JH6, 

FR2, FR3, REJK4InFR4E< , rT--N9v 

alfAfrIl,MAIGKV1-39114WR1, 

ID NO: 	14. 

14 
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DGSEKYYVD 

TVSS; 

	

5 	Afr[i.Witi4t..k 

SLQ SGVP 

	

10 	44, XtRPAYVI. 

TA4-tit. 
H005-1 

GGANTYYPD 

WGQ GT 

SNKGLP 

HNHYTQK 

	

25 	H005-1 

DIQMTQ 

DGVP SRF 

AP SVFIFPP 

QD SKD 

30 

ry-A9v: 

Afr[i.Aaikilk 
EVQLVESGGGLVQPGGSLRL 

DIQMTQ 

ITAATIL4cDRE<MAPJalfnAwf-LIMtkl., 
IgG4'islij'Zxvii, 

Vtrirrijnyvvalmrik- , 

15 	EVQLVESGGGLVQPGGSLRL 

GALT SGVHTFPAVLQ 

VESKYGPPCPPCPAPEAAGGP 

20 	VQFNWYVDGVEVHNAKTKPREEQFNS 

EWE SNGQPENNYKT 

WiJ,qcDRE<4'fAnANiftR4Hoos-11141HcrY-09v 
'fER4Lcry-- -09v 

( SEQ ID NO: 13 ) 

S CAA S GF TF S SYWMSWVRQAPGKGLEWVANIKQ 

SVKGRF TISRDNAKNSLYLQMNSLRAEDTAVYYCARWGQGTTV 

( SEQ ID NO: 	14 ) : 

SP S SL S A S VGDRVTIT CRA S Q SIS SYLNWYQQKPGKAPKLLIYAA 

SRF SGSGSGTDFTLTIS SLQPEDFATYYCF GGGTKVEIK . 

#AANIKtkncDRE<, 
miJAM-LW,ITI-L4H005-10 VW" ukUNTI-L4111 tOcilgyv 
-cDR)R4.AV])tny-V1, URX4-vLfriviii1414A 

f4YIJANitz,Firi/A4H005-2, H005-3, H005-4, 

HC 

S C AA S GF TF S SYMMSWVRQAPGKGLEWVATISG 

SVKGRF TISRDNAKNSLYLQMNSLRAEDTAVYYCARQLYYFDY 

TVTVS S A S TKGP SVFPLAPC SRST SES TAALGCLVKDYFPEPVTVSWNS 

S SGLYSL S SVVTVP S S SLGTKTYTCNVDHKP SNTKVDKR 

SVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPE 

TYRVVSVLTVLHQDWLNGKEYKCKV 

S SIEKTISKAKGQPREPQVYTLPP SQEEMTKNQVSLTCLVKGFYP 

TPPVLD SD GSFFLY SRLTVDK SRWQEGNVF SC SVMHEAL 

SL SL SLGK 

SEQID 

LC 

SP S SL S A S VGDRVTIT CLA S Q TIGTWLTWYQ QKP GKAPKLLIYTAT 

SGSGSGTDFTLTIS SLQPEDFATYYCQQVYSIPWTF GGGTKVEIKRTVA 

SDEQLK SGTASVVCLLNNFYPREAKVQWKVDNALQ SGNSQESVTE 

S TY SL S S TLTL SKADYEKHKVYACEVTHQ GL S SPVTK SFNRGEC 

SEQID 

( SEQID NO: 11) 

( SEQID NO: 12) o xtirffinurriAlf*Aitny-Lbsal-mh,9", 

S 

rij  

SDIAV 

NO: 	11 

SLA 

NO: 12 

, M,q 
11.- 

HC LC 

H005-1 SEQID NO: 11 SEQID NO: 12 

H005-2 SEQID NO: 11, G44R SEQID NO: 12 

H005-3 SEQID NO: 11 SEQID NO: 12 ,A43 S 

H005-4 SEQID NO: 11 ,G44R SEQID NO: 12 ,A43 S 

15 
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?..EM 

._ItrQ 

96 

4))5-"cDNA, 

ed*f4-M1,41LIPEI 

W‘l 

tRfEr-MI,q/1-LTI-L4WilfriAaM1,41f;'1Y-IJ(SEQ 
MBamHIfrixhoi M /ft 

AMpcDNA3.1-tited* (Life Technologies 

(Polysciences, Inc. 

(Life Technologies Cat. No. 11625019) 

R 431 a A.  , L8_,,  1111-1W1 , 	l'.'Z'N,)Jial-MTI-LWi•TI-L, 

&-' Films: 
x4-AWPOITA4A-4M-iali--  TELisMW.-  

P1114A-. ()JM-YRTMI-1#LI2) 	 

NO 

IF' , 	4cDNAL-fliajl-BamHI 

Cat. No. 

Cat. No. 23966) U1:2 

11, SEQ NO 12R 

/ XhoIN4-03/1Abs 

V790-20 	) Itio %f4-tit 

In LI#1,10Y- HEK293 

il 	FP 01 P4-5 	. 	 

EA W,IMI,M-LTI-L4. 

ill M11#1.12) , 	A0,4 
( jj 	4,,Vir-MIN5 

f',41 9J*R 

) 	, 

-1 

-t1 

+114 

, #  Fir  T 03201 

Amtvolcaittm 
( j.J7k,--YR 

, ;)c-frE)74j)3*K.-  

INAWL4 ELISA, EC50,nM LBB assay, IC50,nM KD(M) 

H005-1 0.11 1.27 2.79E-09 

H005-2 0.14 1.27 2.98E-09 

H005-3 0.15 1.33 2.45E-09 

H005-4 0.14 1.36 3.89E-09 

InWE'cAit, 

MIV-LTI-L4-Lf1E4 -AW,Ix4-  

FP-tITLJNIA 

f1_,Y103111A 

i,44AMT ,H,  -Tj-:-.A1,M-L inTA-A H005-1, H005-2, H005-3, H005-4 MNTA.- -T fa PD 

'84n1n;j--',41--07 -41)7*KD 	)iii9v 2.79, 2.98,2.45,3.89 nM. 	FA Fil-)W4 

PD-L1/PD-1 1A-t---- t PIIIWAit . 

&-' P1041.1 9 : PD-1 VE474ckiltiValgt-KInIfii$1 

U87MG ?Ilia M ,C0 a ) : IA 11 FP f4P,VitiarV , IA 	',.' TCHu138; 

PBMC ?-111a014111111  IT' tavia)A. ri 1.hinliA 1+ ,L,  ; 

CD3: 	[A,  n Miltenyi Biotec 	:f5t". ' ',.' 130-093-387; 

CD28: 	[A,  n Miltenyi Biotec :f5t". ' ',.' 130-093-375; 

Cell Counting Kit-8: 	[A,  n FA 4iit*, 	-1,1  ,,.' CK04 ; 

mIgG(PPIXtfi): IA n SANTA CRUZ :f5t-- ' ',.' : sc-2025; itfljijv 166Ong/ml. 

---, &- iVit: 
1. U87MG 	aiti-L-A4 10% FBS, 1% P/S In EMEM itil- 411=', 96 fLtk 

ix io4  t?_E[ia. 

2. T)14 H005-1 fl] PBS 1: — 'Z/ItLitaftlf.-)5+ ir-Rkft6_1( rirl 3 W-ii‘-6PW . ), 

	

fLtkititITLJNIA iOul, 37°C , 5%CO2 	MA-  i'l itl-i 	 4 +114. 

3. ?IliarfihW IF' tITLJNIA 80u1 PBMC Man:4M ?-111a-'_9v 2 X 104  t/fL, 

iOul CD3 f FE CD28 R4, CD3 flif CD28 TIC1 ?.3M _11.-J9v 50Ong/ml. 

4. 37°C, 5% CO2  itiMMti  iti- - 72 +Fit tlf MIA iOul CCK8 OL, 2 

irjM OD450. 

16 
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5 

10 	)L8, 

15 

20 

25 	_iliNiti, 

30 	grilli'Ac, 

U87MG 

rAric, 

tA, 

i90p1 

-1JTL 
iti-l in-oln. 
(Neo 

MVO rl 3 PW -Tf, 	mIgG(141` XtV.)1FIL, + ir-Rkft 

mat 	K4 FA o  mi$EJ AV , iR4AftIfli$EJ 

&-' Ph IN 10: H005-1 X M a.  fi**JanPBMCAMatt 

x4-MI,M-EAR4 H005-1 A4M-x4-Ma--r-f-A,Ijan 

X 15ml API PBMC Ma, 	3 x107  t, JJ PA 20111 

cat#97-8800), 37°C , 5% CO2  iti 	ilaitli 	 5 X. 	 

AktATP_Tri4litif 	41r1=1, -RV-tVa9v 5X 105  -/ml. 

AN: IF' W,1?_Elita, 4ANif-LTI-L4 H005-1 JJ [I A I . 3 1 
10111, XMlifIll 	Itl 	'AMA 10p1 PBS. ?f[iaitif 

72 ijNiii-  IF, T•l4R1 PBMC ?_Illat'iM(Promega, 

Bioscience, cat#EHC102g). MV 0 -F : 

Irsa+frilnXIM 4A-  M * V itt n PBMC Wifil IFN- 

PD-1 TIC* (H005-1) x4- 

=4, 	Yv 30%. 

PBMC wockitali-. 

Marf -A(i.hPitttf4 

 	's 6 X, fR1.31itiM?ltiaA 

A- 96 TL?itiaitif 	-t..k +MA 

96 TL?flitaitif 	t.kW‘IX4-\ILT1_,I=P , 

t..k 	 WI- 37°C, 5% CO2 

cat#G7571)R IFN- i riJM 

y 3-)-MinScAl/F111 

Sample T cell proliferation EC50(ng/m1) IFN-X, 	EC50(ng/m1) 

H005-1 15.95±17.15 56.87±48.53 

PBMC 

Mitil 

TAW:JIM 

iatug... 

TIC* 

: n=4 

A.MT ,r1,-AN'Itg1T)14 H005-1 rcfrAminmAm-xmcritAm-rn 

womr.kR IFN- y wyko 

Pk VII 11: H005-1k'U-87MGAT4MegM 

U87 ma (5x io6 t) wow mit 	T SCID-Beige /JN kmEjjja-r, * 7-10 d 

Kt. 80-100 mm3 IF' , 	g 4A. ArlitidXfridANn, 101itil4t1114/JN WWII, 

Yv H005-1 10 mg/kg ffi10 Human IgG 10 mg/kg 1]., -t011. 7 R ( D o ) . W_. CD3 

3 XW,JM#11PBMC r,k 1:1 U#1.1A1- , 	r,k 5x105 cells/60 ul ta4t9J)klital. 

#) 	I M-ra4tT)14, 7 JH--&, M-)r'rA 3 -'i)K. -1J)011.1 2 -'i)-(C,14t11, *WA, 

A,Ptil4t11 (V) -1±nli_A: Yv : V —1/2xaxb2; 	14.4 a, b 	y.itii-t:Tf:.K. 

mvxm 4: M8)-1 IF' Mititi4tiliftrl, REM 5: M1-11FirMA/I-Lrl, \ri,. 

H005-1 rri r.k 1M W,IIfli$EPTPCI U87MG W‘J t 	 K, n  II  x47,1N Win4Aa-4T+,fasin 
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Rfl,IV*Th 
1. 	---fr[i PD-1 TA44(.14.- TliKi.. - 	-,f1, 	-.14,- : 

TA4MAr-cf)R, 1W3InTliAMAr-clE<'N,;-,, 	1 tan0U-Fry-APAT: 

I LCDR: SEQ ID NO:6, SEQ ID NO:7 A SEQ ID NO: 8;  f11 

5 TA4Aar-7)R, 1fr3InTIL4Aar-7)R'N, 	1 tIAM-FITT-N1W31 
n HCDR: SEQ ID NO:3, SEQ ID NO:4 A SEQ ID NO: 

2, ORfi,IV* 1 pw3lin PD-1 TA44(.14.- TliKi.. - 	-,f1, 	4PW3InTI-L4wa 

rclE<'N,ri SEQ ID NO:6 )1W - Fri,J LCDR1. 
10 

3, ORfi,IV* 1 pw3lin PD-1 R4ARg',. 	L&L , 	4PW3InTI-L4wa 

rcrx,o, ,,--o SEQ ID NO:7 pw7Fin LCDR2. 

4, ORfi,IV* 1 pw3lin PD-1 R4A-.14,-Rg',. 	L&L , 	4PW3InTI-L4wa 
15 rriE<'N,ri SEQ ID NO:8 pw7Fin LCDR3. 

5, ORfi,IV* 1 pw3lin PD-1 TA4A-.1EtTAWI.. - 	-,f1, -.14.4PW3InTA4Aa 
rriE<'N,ri SEQ ID NO:3 )1W - Fri,J HCDR1. 

20 6. ORfi,IV* 1 pw3lin PD-1 R4A.14,Rg',. 	L&L , 	4PW3InTA4Aa 

11liE< 'N,r1 SEQ ID NO:4 pw7Fin HCDR2. 

7, ORfi,IV* 1 pw3lin PD-1 R4A.14,Rg',. 	"&L , 	4PW3InTA4Aa 

11liE< 'N,r1 SEQ ID NO:5 )1W - F ,J HCDR3. 
25 

8, ORfi,IV* 1 PW31W,1 PD-1 TA4A-.14.-T)W,.Q "&L , 	.4PW3InTI-L4wa 

riE<'WYJIJO SEQ ID NO:6, SEQ ID NO:7 flif SEQ ID NO: 8 1n7Fin LCDR1, 

LCDR2 fk LCDR3. 

30 9. ORfi,IV* 1 pw3lin PD-1 R4A.14,Rg',. 	"&L , 	.4PW31W,ITI-L4Aa 
clE<'W•A- Y.A0 SEQ ID NO:3 , SEQ ID NO:4 flif SEQ ID NO:5 1n7Fin HCDR1, 

HCDR2 fill HCDR3. 

10, ORfi,IV* 1 PW31W,1 PD-1 TA4A.14,RW'J L&L , -.14.4PW3IMA4MA 

35 r-clE<'W•A- Y.A0 SEQ ID NO:6, SEQ ID NO:7 flif SEQ ID NO: 8 1n7Fin LCDR1, 

LCDR2 flif LCDR3; IA 	 Iti/W3InTILAMVIE<'N,YliJO SEQ ID NO:3, SEQ 
ID NO:4 flif SEQ ID NO:5 PW7Fin HCDR1, 	HCDR2 flif HCDR3. 

18 
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11. ORfi,IV* 1-10 '1+—ww3linPD-1 TA4ARTIcgi.. - 	-,f1, it  ww311141 
TI-L4ARTIolfi.. - 	-,f/Yv WIVI-L4A-.1 :11. 

5 12, ORfi,IV* 1-10 1+—ww3lin PD-1 TA4ARTIcgi.. - 	-,f1, ltrPPW31 
1141TICAARTIolfi.. - 	Lf/YvIi±)-Vn`-  TIO OCJEt -flo 

13, ORfi,IV* 12 pw3lin PD-1 TA4ARTIcgi.. - 	-,f1, -.14.4PW3In1i)--  TA 
4war-7xry-, -Ii97: SEQ ID NO: 10. 

10 

14, OXEN* 12 pw3lin PD-1 R4A.1 .-Rg',. 	"&L , -.14.4PW3In1 - TI-L 
4Aar-cf)RITT-N9v: SEQ ID NO:9. 

15, ORfi,IV* 1-10 1+—ww3lin PD-1 TI-L4ARTI-olfi.. - 	-,f1, ltrPPW31 
15 W‘IT/140G-.14.- TiL L RYV AWILTA 4 0G-.14.- 11. 

16, ORfi,IV* 15 pw3lin PD-1 TA4ARTIcgi.. - 	-,f1, 	.4PW31AWILTA 
MAirclE<TAWit FR E< 1Y-- -1J , )14q 	TO SEQ ID NO:14 11W -TrAAfrliWit 

20 

IGKV1-3 9 fk JK4 wa-,-,-ry-m; 	,w,--Afr[i -,s7,-aIGKV1-3 9 n FR1 , FR2, 

FR3 [f0 JK4 1147 FR4 K. 

17, ORfi,IV* 15 pw3lin PD-1 R4A.1 .-Rg',. 	"&L , 	.4PW31AWILTA 

4Wit1 	!1970 SEQ ID NO:12 pw,-Fmry-Aoz-,14,-4; pw311141 witayl-witliii 

C4 0-10 nri.,41_fift;  Ilta97  A435 nr1,41i4-'/I-L. 
25 

18, ORfi,IV* 15 pw3lin PD-1 R4A.1 .-Rg',. 	"&L , 	.4PW31AWILTI-L 
4Miir-7E<ia--r-N,AN IgGl, IgG2, IgG3 A IgG4 0C4114Mit FR C, 
it31'RAN IgG2 A IgG4 Mit FR X. 

30 19, OXEN* 15 pw3lin PD-1 R4A.1 .-Rg',. 	"&L , 	.4PW31AWILTI-L 
4Miir-clE<1.114Mit FR E< 1Y-- -1J , )14q 	TO SEQ ID NO:13 11W -TrAAfrliAtri 
IgHV3-7 fk JH6 Wil.)A;  	Afr[..A4 IgHV3-7 n FR1, FR2, 

FR3 E< fk JH6 n FR4 X. 

35 20, ORfi,IV* 15 pw3lin PD-1 R4A.1 .-Rg',. 	"&L , .1.- ww3lAwitTA 
4AaryA9vo SEQ ID NO:11 PW7Finry-Aosat- 4;  )1w3lwitayl-Aaliiix 

4 0-10 nri.,41f;' ,1-L ;  Ilta97 G44R nri.,41f;'/I-L. 
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21. ---frMH- ORfl,M* 1-20 /1+ -WW3IFYITA41141 DNA .H - c, 

22, ---frlii4ORfl,IV* 21 PW31n DNA ••H- ni,l-tited*. 
5 

23, —fr[ 	ka 	fl,1V> 22 Pw3ln-titeci witnf-6- 4-4a. 

24, kiRfIJV* 23 pw3Info--ma, -.14.- ww3Info-mavoirri, it319vX 
%ffri. 

10 
25, kiRfIJV* 23 pw3Info--ma, -.14.- ww3Info-mayom-ri, it319v 

26. ---fr[IAMMt, -,14,- , 40Rfl,IV* 1 	20 T+—T pw3ln PD-1 TA4A 
15 	 -.14- TAgi. -  ,f1fri r-ciA)M141911-iMIJ. ftlflIJOCed*. 

27. kiRfriV* 1 	20 /1+—ww311141 PD-1 R4A,14,TIolfi, - Lf1- , kiRfiJ 
V* 26 )1w3linAltffit, AIEJ*)]] TMq PD-1  JI -rii,J)xl-miA)-m-Pri/Altri=iin 
MA, .1.- ww3lin)xl-N- Amota9vAV; IitIVtit PD-Li 111AV; iRitI 

20 YelLSA. l] A. MA. %A. 'WA. MA-Cl. driJN?_111a)] A; Ykr it319vdriJN?_111 
al] A. MA-COMA. 


