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o] AA e, HE] mdo] o] Eeldoeli= S310Yo|th, AR AX e o, A E9

2} = 2
Lol A o] EAWolE= C31IROITh. €7 AAHEolA, Axe LuRleAe] EAWol= (311Solth. 5 4
A el A, Az ZdloAe] EdRoli= (334Se]th. I AAFHA, HER2 EARo)= 7IvA] =H gl
A3 AAFE A, HER2 EQHol= Y772, G776, G778 L T798% o] FojX&= F o RHH
Aeld olu]i=al 7oA ] FIuAl mHele el Edwololtt, A AAFHE A, FvA] ZudeAe] =4
Aol Y772¢ Uk, AR AAFEA, FIUA Tl EAMol= G776 UTE. LF AAIFEH A,
G776 A 9] EAWel= G776 YWA A (G776 ins YWMA)©]t}. HER29] G776 ins YWNA EdWolA| 3= HER2 &
W ol 7728 A 775 |49l ofm Ak Aol YWACEIEA, 2 wWE e, &deld)rt tha] FhH wkE
B =AWl A ("Y772_A775dup" HE "A775_G776insYVMA" 2}l % A 3F)o|th. Nature. 2004 Sep 30; 431 (7008):
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of osf AAHvrt. A5 AAGEA, AT B AALS FF AT SASEISH Aol A AAY
ol A, AT B85 A AN JAAF S48ttt A AAFEA, HER2 S5 NGSell oJsf =
2ol A, A AAGHlAM, HER2 T3> dof 7]k NGS Aol osf =g FF DNA(ctDNA) oA 27
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welo] Z1AE o)) WolA HERZ BAWelE AEeY] Sisl ALE A A DN, Al DNARFH A4}

fRNA 2 RVARYE AAME cDNAZ EFEh due HFEE, oF 59 TAREYH fd9 5 Ao 4

o 549 9029y A4 FAAAY oAl 1 AWM BAH Hie] svlolw S ARCZRE §

gt s waA.

2ol ANGEA, Sake aite] A, dE 59 FEoyE A7 AU rddd. dF 59, =AW

o)% AFSY] S8l Wst Pl AnE A7 AR FFEL 249 Aol WAL & vk, o F, AZYTL
gael Belvolt EAEAE Aar] Sl Bduel AF Wy, AAd e AAE AL AL &

¥0 12
Lol

AAE Ede] e Wol= BgAblAl 4l o] Wil o A& 4 vk, ol2d WH2 DNA A d
4, AAE QR Soly EeEllEels B9 AA H AME mdwe] SolA Zotolw AR AA(AE =
|, AME EAdRo] 5olA PR, AAE =W Sol4 A A whe(LR) H gap-LR A% AH)S =7
st ZEu, =9we] ol ZelawIeerels s AA(dE W, eawIeesels AF A
4), ak mEEsd w3td A7IE HES] &) A AAERE] Havh o)dH e dd BT HA, W
ojal B opY A LA olF S wasks AV|YE A, MA-TH A AV|gE(AE &Y, Myers et

3 =
al. (1985) Nature 313: 495914 ==& DGGE), W]2IX|H (uninched) @7] oA 2] RNase dte] 4], FHZHF
&~ DNAY 3} e g4 dd, A BEFH(AE EW, MALDISTOR); §3% "B B4 (GBA), 5' o}
A AR (AE Y, TagManTm) 2 B2 A2 gAS A8 HAS LA, o2 A A= L),

ofe] Z Az VIHE AEste] 1F ity B2 229 2 A9

A9 egask A4 S PR T¥
&4 F A o)F, F

Fal okl & & daL, dF =

2 Saiki et al., Science 239: 487, 1988; 1] E3] #4,683,203% % nlar

ATt

Fal wokel ¢ Al A wkgS mek 24 WA AES FE37] A AHEE oAk dlE EYW, Wu

et al., Genomics 4: 560-569 (1989)& Fxshch. weh, digfdar Sol% PREA &4#7 7IHE =gk A4

X EAWol(dE EW, AN3HE HA=3] 8l AHEE 4 k. dE &9, Ruano and Kidd (1989) Nucleic

Acids Research 17: 8392; McClay et al. (2002) Analytical Biochem. 301: 200-206% ZZ3Stt}. o] 7]

Aol AAGE A, Zetolm o 3" I FEELE| B 14 Hiko 2o Wold FJrAoITHS, oA

A7 s Boldorm YPA3). Ao

A = | 5014 =Zglo]r} ALgHT. Fold EdAwo|rt EAeHA] oW,
TE AbEo] AFAHA gurh. TF AY AWl AZEARS)S E3 Hol(dE W, XHE HAE3] A
 AFEE 4 At ARMSE dE EW 9 53 Y FH 403324353 % Newton et al., Nucleic Acids

Research, 17: 7, 1989°] 7]A|%of T},

Hol(ol& W, X3H)E A&7 8] 783 2 ¥ye (1) =080 5ol4 wIEaetel= &9 AA,
oA @ 97 A3 AA(S 9, Chen et al. (2000) Genome Res. 10: 549-557 F%); (2) BdHo] &
old Zelolr] A% HA(AZE &9, Ye et al. (2001) Hum. Mut. 17: 305-316 FZ); (3) 5 'wFelolAl AA
(= £, De La Vega et al. (2002) BioTechniques 32: S48-S54(TagMan® #HAS 71AE) H=x); 4) 4
AR gpEe ALRT AR (S 59, Tyagi et al. (1998) Nature Biotech. 16: 49-53 #%); (5) SguRwZF
YoEto|= A AR (S =9, Grossman et al. (1994) Nuc. Acids Res. 22: 4527-4534 #z) 2 (6) ¥
Frda HolA PR EFSHAIRE, o5& AgtE A= et

)

_im

o A&E 4 Yrt. "AuXE 100% AEAo] ol TAstE ;A Fx
EE_‘:_ le)

5 1 d

zolth. AA FrAde) doj= A, A, A9 T Al 719d 5 vk, vamjA A el ahrte] o
= 7 Ea

=

of o

=
d]E & Faham et al., Proc. Natl. Acad. Sci. USA 102: 14717-14722 (2005)°] 7|A¥ w]x=uwjx] 34 H
=(MRD: mismatch recovery detection) ZAAoltt. mamiAR Ad 7|He] & & o= Myers et al.
Science 230: 1242, 1985¢] #tA13] 7]A1E RNase B35 WHo|t}t. o & W, Wlol& H&3sl7] 93] AMEH W
L& o7k obE F A Fale] AHAC EXYE gHIRZH AMRS XTT £ Qv 2F AZERE fd9
Hixzd 9 54 ke 7 od" (EAshE L, F&ate] T2 RNA F-2ollA ofghe] mamjAE A&
il

A
T = A RNase Al o wafelvh. wZviA]7) RNase Acll ofs HEHW, o2 vjavfx]e] F-9]o A

u!

oot Mo

_35_



|

o

=

10-2023-0110274

RNA 2}

5

=

=

=V
Z O
A

s RNART O

xE

) ONRNA EE A =

o

1 g

, DNA 2

Hos

dheltt, whet
; A, old#E RNA ZAlEo] #7]

5]

) . n
Mﬂu MM%WW‘N A3 N
i3 R o = o Bl Ny Y )
2 L PhEE L mb s dnE o
o Euv_o,anﬂ ﬂﬂ@ﬂﬂ?@% o_%@ﬂﬂl
mw = < Nk ™ o 2 W 1 o o T H T
o| % el N 7o o <]l oA g N T T
w %%.wlp& FFH S g T MW m a&%w%ﬂ -
" Nrﬂoro%.maﬂEo], E]@ o w W Wow AT T 9 R R
3 esEey U e S ST e FemES o " oF 5 T
K em 4 ,wa o) R W o 1 < =0 - Bk < aﬁ R TR T " b 7 > Emﬂm& » <
I i T ey X7 o 85 T N
L _ ; ; w T = o A
i wono W T Koy &N I S oo X = = r 5 o do B~ 3 o P
— A BN = = 05 (=) 5w w A o S =
I P LML oETaE g ZE>_u wa L 2pEEF s o My
g 70]&4@&,%@ o leﬂde‘f/ imﬁ Eonﬂ& o) i (- ‘IE o o T T N
5 %&dﬂ&uﬁu %M%7%H%% i?ﬂ.%@ AanuﬁEum =0 . ® mLmo%en,O,.qu
iy " o - )l t%ﬁ]Jm_x oo \ = ﬁ%w% w BT I L)_;
— nxnmcudrMu_x@ L_mLWHR7M| drm.mﬂpl%geib %Eew_ 5 % 4 R = il Bﬂwmmﬂ
T g B sSpITB RN LaTE< R - T ¥ g et
! — ® Al oo Bl o R .MA&]J_ Y = = — N =~ o
B ®© w 2 B i i = o N < o T urkl o IR K
w u%#@u14);e wmnrﬁﬁmﬂ%?w”%imo i %WAMQWWW a}_m%% %%%ﬁﬂ%mga
" BT W o o w3 o o N oo B GO &L w 4o T . g 0 wﬂ m o do ob N
22 Bo o M ﬁL\.n/ TMNJW.,%HT_W&L}ATWWHQ&OT ,lamMerOC‘qvﬁ HEZ];O ﬂ!ﬂﬁom_quuo&ﬂ
. o_a%ﬁuﬁ,mo(ﬂﬁo@ouf T m b W s W R mﬂﬂﬂ% ﬂaowa % =
= er4 :.L],.U HoJ,w.Lo.M o] X Qeiﬁo_,&a] - ﬂ%ﬂv drmﬂﬂro 7]M£o] QL
3 T e n® §F R il oF M R LW oy ST o F = I T Ko o D
X é%WE%.u WEQ?%H?H% ﬁuqormmnn&r% @wwrﬁrwmm% ufqﬂm_ o @ﬂ%@)u e
2 o — = = F o T = g~ _zrmMJ‘_/ N T < LE7Cma.
_Q,ON.mlaLd% B o W pHERE 2O Fiw DR “eHoge Tl
Bk “ﬂ%agDﬂqb 5 R g 5 -9 ToooM ~ A 5 oo R ,CE £
o = ,:‘_MMW ﬂekov,%mh_%gomw ﬂo;;%o_ﬂo% ]o_u_uwﬁﬂo;% o B ﬂmﬂm.aodr.Kat.m%
i ) . ® B e = B° <0 oo 7 B T n W o o 5n B Py o I B ol
COE e Hg £ FET NN T x T T m “ i I ww P =
iy SlﬂﬂlequWE‘urmﬂ_/OE,wﬁwoL;o ﬂu!@o7 L ﬂwo,olﬂfmwﬂ70t H._}‘_l,wLNrL v yATZZEMA
T R id.dﬁEE SR o o Eod T 1 B 5 W SW W oy . F W~ £ 7%
W _ﬁwﬂoﬁ#ﬂm% meﬁﬂﬁmﬂ@@ﬂﬂ ﬂﬂ_cmﬁﬂmﬁ %%W_ﬁ%@a« Lﬂoha madrza%mlm S T
25 Z | o]]ﬂ . r e o = ey ~ ° Z =
T = ) o E ) ERER 8 3 o w %Efﬂﬂﬂ M
i o= o 5 e uuuwruﬂoldrﬂu =) ixox%%dr. oW TE = 2 W T ott_/
s %Mﬁﬁn@i_ R ﬂD_ﬂrﬂﬁT%ﬂé% mwm:ﬁo%%@. o B @A%;ﬁoﬂﬂmﬂ
L= = ﬂ11u_o TH _ = r ~ B o= K
T Ty bEWT & TR W Ciget By T N kA e T oy SEFmE gl T T 2 i
X7 ol Woz.#n_mooT ZOMC1L, %ovﬂuorE],mnaT xﬂﬂoﬂ $a_ﬁ o ﬂE]ﬂbo) 70
B o & o W ooz X A . o o W S ) = ) B -w= BT illa
- ﬂp%%%u %?a(o%ﬂar%m% ahqﬂﬂoﬂ armr%jwwﬂr %,armiﬂ wm BT -
o - 5 o o J_xﬁ]r% S T o B To! o) — S " o B Y ~ ¥ 2
Mo B S o i T i S = MO Hop B i A 3w s
o LB do T 2 o o < =
g Atx9s~. oL RS = = %mu._dnAP A o T ﬂT N o ﬂ@ﬂnﬂ,m:
C S I b B oD Te BT Mg o oW Es i
S o %H?Z%%m T LA]EAQ mﬂogzma%ao = T m T o= W ;oS W
W ,mi6E%ﬂm_afrBHiﬁ1%mmo££ﬁm T W do PR ﬂWdﬁz%C,zg
gl oM S Q sy 2 BT N S =T r g3%a e o L TE ﬂpL,H,EHI.q
12 N v and TSRy &Eﬂ%@ﬂ weLrEN o aoﬂmﬂgwaoja
=3 X — —~
aﬂw,gmmﬁﬁwg%i%%@%tgihEg SE PN 51 3 xT BEes
L7 Ho,muEuyAﬂ. t,zd.Co_ nﬂ],olAﬂ_lEH;] V_J.oﬂeqm_; ,Dr/]um}uAlm.L Namﬂa‘_ s °
s pw itk N S SELENE sHpTL2E TEET CEEEoE T
= % = o w O WP ot T W ° o Rl SR ° X! R gt TH R L3
5 oﬂf?li?wi;of Ry Erms IR Z2rTE RETTERE)
ucﬁm_ E@%?%H@m%E%@%me %ﬂmrw.m_o_a cedw ﬂ%ﬂﬂﬁmwwﬁ
o I~ 3 ;011 —_ ‘I‘ —_ O R
o o mpF = Wa]ﬁgoﬂﬂ_& ﬁ._EMﬂ_@rrjuo omﬂuaf o#o.n#%ommgamﬂmﬂ
xd.1r1r]6 o= = _dn;on% i s = 0~ =
< T EED ,“o&ogLﬁ 3w A ]MﬂﬂLZEEadL
3 —_— — 0 n ~ - !
<chdRyr BRI sRSwh el
oo_uma,mgﬂi]}.ﬂvﬂrmggomﬂ%a@
H T e W ELWLQWQMWXﬁ
= .
oo =R

[0126]

0127]
[0128]
[0129]
[0130]

[0131]

- 36 -

]—Oﬂ/\-] pH _?LHH

[e]
H

4

alL%
LY

ATt

2

-

ol



[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

DHES! 10-2023-0110274
o opll FHl AL oRYY BWMAS FRehs ek, Edvolt Az
o wele] 44 EE oln g A =

L AsvhEnds e A% 23 1HE ol gl W
A4 719, A0 Ednan #3) Ex A% 23Ul 249 9

o2 o

> offt

il
™, HPLC-Av]Z A} aly
2o o) gznlE gy
, o|2FH £¥% doHrF EARET. & TE o9

4o Lo
il
>
ofk

fll oxt

)
(o
fr
2
o

oo = 3
i)
s
ol
ol
R
d
=,

il
2
12
Uz o

Am
2l
av)
=
i)
1o
N
2
rlr
Ho

N
X,
E
o

o,
o oy
(o o Lo

2

N e o

e rlo
o 12
)
.
ot lﬂ

1o

:Iol:'

o

N

o T
-y

f
__>|“_’,4
fu
4z o
I

Lo
:cg
A

E M X
e}
=

12
%
S
of
i)
K
g rg
o9 12 rr
oY
o rN
e
o
ol
)
o ©
t
o
N
N
t
s
X
=
-9,
>
[

ol
i
_0|£
K
z
>
o,
Lt

4

o

o
=

=

w

=

o

2 oo
12
i)

o

=

=

2

12

oF

>

e

o

FA}

RN ol AR RN R o R N = A w A S8

o
o 4z ALY,
K w = F

(@2}
-~

e §3 2 Fol

ANEe A, F7lElde] &3S A AT 1 ked oF 0.1 mg WA 10 mg(dE &4, kA A
ked ¢k 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6,
, 7.5, 8, 8.5, 9, 9.5 ¥ 10 mg)°ltt. T AAFENA, FIEH] &% A AT 1 ke
F 9F 10 mg WA 100 mg(odE &9, A AF9 1 kgD oF 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 46, 47, 48, 49, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 FEE 100 mg)oltl. IF AAIFHeHol|N, FF}E
Hel &5 oA AF9 1 kg Hol% oF 100 mg WA 500 mg(olE 9, A A5 1 kg A=
ok 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475 W+ 500 mg)olti. =
Ak AAFe A, FItEIHS &2 A AT 1 kgd oF 1 mg WA 50 mg(olE Y, dFA ] AT
o] 1 kg@ 9k 1, 2, 3, 4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49 &=
= 50 mg)elth. dF Ao, FIEHY &FS AL A9 1 ke ¢F 50 mgolth.

IR AAFHe A, FAEEY &2 oF 1 mg WA 100 mg(dllE& €9, ¢k 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 %=
£ 100 mg)el FIMEIES gttt o2 AAFdelA, FItEdel 852 <F 100 mg WA 1,000 mg(<llE
=9, <F 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185,
190, 195, 200, 205, 210, 215, 220, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 525,
550, 575, 600, 625, 650, 675, 700, 725, 750, 775, 800, 825, 850, 875, 900, 925, 950, 975 X+ 1,000
mg)e] FIIEIHS XS, A AAHE A, FIEIHY £ ¢F 150 mg WX <F 650 mgolth. A HA]
Feedl A, FIFEIHS &2 oF 300 mgolth. 54 AAFeHANA, FIEH £ (dE ¥, 14 23] F
o= wf) <F 300 mge|ct.

QY AAFeelA, FAERe] S HolE oF 1,000 mg WA 10,000 ng(elE EW, HoE °F 1,000,
1,100, 1,200, 1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,900, 2,000, 2,100, 2,200, 2,300, 2,400,
2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700, 3,800,
3,900, 4,000, 4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900, 5,000, 5,100, 5,200,
5,300, 5,400, 5,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300, 6,400, 6,500, 6,600,
6,700, 6,800, 6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700, 7,800, 7,900, 8,000,
8,100, 8,200, 8,300, 8,400, 8,500, 8,600, 8,700, 8,800, 8,900, 9,000, 9,100, 9,200, 9,300, 9,400,

i

S ofN 1o
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9,500, 9,600, 9,700, 9,800, 9,900, 10,000 T+ %3} mg)e FIle|dE *E3}3ic}.

AN AAFEH A, FAEE, B oo 9 EE fuistEe] &% FIEY, T o9 9 Ex &uisiE]
A5sHA fFaERS ettt oE AAIFECAA, FIHEY, £ o9 o e &uistEe &2 (dF B9,
thro] &0l ke A Ee Am AdE G A8 Fod W) FAEY, B ole] 9 e &uistE
o] A5dA FEAF S i3

TR, e ol9] §f Ee &uistES qlofo] A3tet AR B WA o Fojd 4 lvh. o el AR
Ag Folshes Aje ARe dE 2okl & dEA Ada, ddAtd o5 dulE 5 ok, A AAIFE A,
FIHEIE, T o9 o T fustES v AR FoE. vAF Tl BE FAb) 9% 43 Fo 2 o
& Fof o]9e] o] WS XA, Ay, AWy, 5, FUd, HFAJ, Iy, ke, A, 2
Ao, B4, d=d, 4713, Fsb, most, #Ad, dAwel, AFEE, A5, Fod, S, AEe] 2§
U FAF 2 FFHS 2Ese. 9B AAFH A, FAEY, EE o]9 o wE fujsiE Fo AR A
Ul FAF e dF-olth, AR AAFH A, BAEY, B o9 o ke &jElEe] Fo Hrze AWy ¥4
ojtt. AR AANFHANA, FIEH, E= o9 o e fuistEe] Fo ARE AW FAF e JAo)n.
AR HAAGHAA, FAEE, £ ol 4 e |viEES AU HHot. 45 AAFHAA, FAEH,
EE o9 9 EE §vgtEe] Fo ARE ATl

oo AlTE W EE % T £55 9 AAEY] d AAFHA, FAEY, B o9 4 & £
stES wld, 1¢ 28], 149 33 =& 1Y 43 didAdA Foadn. 458 AAFEH A, FAEH, EE o9
4 EE guistES A, oF Fuith 13 e oF 37wt 13] gidA A T, 5 AA AN, Tt
B, B o9 9 =& &ustES 1Y 13 didAdA T, ¥ AAHEHAA, FIEY, Ev ol
94 Ee SuistEe 19 23] gidA A Tl dF AAFHAA, FAEIH, B o9 o EE &=
2 1Y 23] oF 300 mge] &Fo R A A FoH. dF AAFHANA, FIEH, B o9 ¢ Ex &
SHES 149 23] 300 mge] &R Ul dAA FoHtt. dF AAFEAA, FIEH, B o) ¢ e &
W32 19 13 <F 600 mge] §Fo R UldAdA FoH. dF AAFEAA, FIEHE, B o9 o ®
= SgEe 1Y 13 600 mge] §Ho= didAlA FoHETh. AR HAAIFHAA, FIAEY, T ol o
EE guistES 219 A= Ale]lZ9] ZF date] 1Y 23] didA A Fodrt. AR AAFEHAA, FIEH,
T ol9 9 T &uigtEe A A AR Ty

C. &-PD-1 34|

Adwtd oz E JfAYEe] F-PD-1 A Ti= oo g AF WAL PD-1, & EW Izt PD-1 A}
A5 AAIFH A, &-PD-1 FA E= ol g AF v FuEHUFY, YEFY, Amp-5l4,

Elagdy) 3 AuZevt, TSR-042, INJ-63723283, CBT-501, PF-06801591, JS-001, Z+=le]3=v+ PDR0O01, BCD-
100, AGEN2034, IBI-308, BI-754091, GLS-010, LZM-009, AK-103, MGA-012, Sym—021 Z (S1003, i o]E¢]
Hlo] Al 2] 2 o] Fojx FogRE MUE 34 e Y 23 dAe AR 24 J9(CR)S ¥,
A5 AAFE A, &F-PD-1 A ZE ol Y A dHS HAEEBFH B2 Amp-514,
Elagdy 3 AuZe v, TSR-042, INJ-63723283, CBT-501, PF-06801591, JS-001, Z+=le]3=v+ PDR0O01, BCD-
100, AGEN2034, IBI-308, BI-754091, GLS-010, LZM-009, AK-103, MGA-012, Sym-021 2 (S10030.& o]Folxl
To2RE AuE 4 wmi Y A3 ddHo (RS Eget). A AAFe o)A, &-PD-1 A Ei= o]
e 23 9y AEEYFY, UEFY, Awp-514, Bl2=deFy, AnEEy, TSR-042, INJ-63723283, CBT-
501, PF-06801591, JS-001, =25, PDRO01, BCD-100, AGEN2034, IBI-308, BI-754091, GLS-010, LZM-009,
AK-103, MGA-012, Sym—021 % (S1003, Hi= ©]E9] Hlo] QAT # &2 o]Fofjx Fo7RE Auld 3 = &9
A g F M 99 @ A M 99S xse. A5 AA el A, F-PD-1 A T o9 g
A% 9We AvEFv, YERY, Anp-514, H2ZF v, A Zew, TSR-042, JNJ-63723283, CBI-501,
PF-06801591, JS-001, #Zr=le]5%+, PDROO1, BCD-100, AGEN2034, IBI-308, BI-754091, GLS-010, LZM-009, AK-
103, MGA-012, Sym-021 2 CS10030.%2 o]Folxx= o RRE Auy 34 v 39 A% dAH 4 7pd o
9 2 Ay st 949gSs xSt A5 AAFEA, F-PD-1 FAH EE= ol Fd AF dHS
AR ZFEy B, Anp-514, §2DFE, AnZ2)y, TSR-042, JNJ-63723283, CBT-501, PF-06801591,
JS-001, =23, PDROOL, BCD-100, AGEN2034, IBI-308, BI-754091, GLS-010, LZM-009, AK-103, MGA-012,
Sym-021 % (CS1003, H= |59 Hpo]A|d el & o] fojx|= wor e MYdrt, 5 AA YA, I-PD-1
A EE olo I A WS AREYFH, UEFT, Anp-514, Bl S, AnEE®, TSR-042, INJ-

63723283, CBT-501, PF-06801591, JS-001, #r=e]5=%, PDRO01, BCD-100, AGEN2034, IBI-308, BI-754091,
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=

oA, F-PD-1 A Ei= olo] gl AF A FuFE| it} war 53] A|8,354,509% 2 wla 53 A
8,900,587 2 Fx3t). A AR ST KEYTRIDA® =% &8 vk, 93 AA e oA, 3-PD-1 34
T ool ¥ A uH g2atolt), o2 B9, vl 53] #8,008,449%; WO 2013/173223%; WO
2006/1211685. 8 Fx3t}. & UYEZUS PDIVOREA %= &4 vk, 4 AAIEeolA, 3-PD-1 3A &
= ol 3 Ad dHS App-5l40ltt. d = 59, Naing et al., Annals of Oncology, Volume 27, Issue
suppl 6, 1 October 2016, 1072PS Fx3Fvh. A Amp-514= MEDIO6S0C. 2% <A vl Ay
AAIFH oA, F-PD-1 A E= o] Y AF dHL g Folr. oF W, w5 53 #9,834,606
Fxevh. A Ha"deF e BGB-ATEE A Ak, A5 HAAIFE A, 3-PD-1 A E= o]
Ag GHe A Zeolt. & &9, Burova et al., Mol Cancer Ther. 2017 May;16(5):861-870& 3
b A A EE S REGN28102. 2% delA vt AN AAFe A, F-PD-1 A E= ol I A
GHL (www.ejcancer.com/article/S0959-8049(16)32902-1/pdfollA] Y= ol flo A LolslA o] & 715
&) TSR-0420]t}. U4 HAAIGelol| A, &-PD-1 A =& ol9] ¢ AF @HLS INJ-637232830|tt, A& EW,
Calvo et al., Journal of Clinical Oncology 36, no. 5_suppl (February 2018) 58-58< Zt=x3%tc}. kA J
637232832 JNJ-3283°o.2 % A& A Ut AF AAFHlA, F-PD-1 A T ol9] I A whH-S (BI-
5010|t}. o|l& EW, Patel et al., Journal for ImmunoTherapy of Cancer, 2017, 5(Suppl 2):P242%&
Fxgth. A (BI-5012 Alsdagozs dejx vk, A5 HAAIFeA, &-PD-1 FA == o] ¢ 4
s ©@H-e PF-06801591°]t}. o= &, Youssef et al., Proceedings of the American Association for
Cancer Research Annual Meeting 2017; Cancer Res 2017;77(13 Suppl): Abstractg #Z3stch, AR A A3 e
A, &-PD-1 A T o] Y A vH JS-0010|th. oS EW, US 2016/0272708% 5 Fx3th, o
AgeelA, the &-PD-1 A F& ol g AF ddAe A FHo|t}. oF EW, v 53
US2016/376367%.; Huang et al., Clinical Cancer Research 2018 Mar 15;24(6):1296-1304% Z=x3it}.
g S SHR-1210 2 INCSHR-12100.2% &#A dvh. dF HAIYFHAA, &-PD-1 A T o]
Ast @& PDROO1CIT). oS W, W02017/106656%.; Naing et al., Journal of Clinical Oncology 34, no.
15_suppl (May 2016) 3060-3060< Ztz=gtrh. ¥ HAFefol A, 3-PD-1 A &= o]o 3 A3 o
BCD-100¢]t}. dl& EW, W02018/1030175 & rzxgirt. A HAAIFeolA], F-PD-1 A & o]o
TS AGEN20340]th. oS £, W02017/04079058 Fx3th, 48 AAFeo A, 3-PD-1 &A EE o]
A A% 9w [BI-308¢]t). dE W, W02017/024465%; W02017/1335405. 8 zavh. L3 AX oA,
3-pD-1 @A wi ol I A TS BI-754091¢]tt. A EW, "I 53 FTH US2017/3349953 ;
Johnson et al., Journal of Clinical Oncology 36, no. 5_suppl (February 2018) 212-212% Z=3tc}. L5
AAFEf A, &-PD-1 A E=E ole] ¥ AF wH2> GLS-0100]th. <& EW, W02017/025051% &
e, A5 AAFH A, F-PD-1 FA E= ol FY A dHL LAN-009¢]t}. olE EWH, "o 53
TH US2017/21080655 FZ3ch, AF AAHeolA, a-PD-1 &4 = olo] Iy A HS AK-1030]T}.
o2 59, W02017/07162535.; W02017/166804%; W02018/0364725 2 Fr=3hch. AX AAFejo) A, 3-PD-1 3F

GLS-010, LZM-009, AK-103, MGA-012, Sym-021 % (S1003°.% o]FojR = TFoRRE Mgt AR AA I
[}

g BN ot ot
o

of

/KEI

o ot o
o %

o

% rlo

i)

oo ol

i

)
—

P )

o2

[s]
A i ole] 39 AF TdHS MGA-0120|t). oS S5, W02017/0198465 5 H=xevh. UdH AX e oA], &-
PD-1 A4 =& o] Y ZAg v Sym-0210]t}t. o= 5 W02017/0555475 5 23, A4 AA &
A, &-PD-1 A mE= olo Y Adt vH S (S1003¢|th. o W, (N10784088752 =3t}

2 AAWES &-PD-1 FA = uEAsAlE ddFEGela, tFE5eld, A3k, Qtstd T 7|WE A,
9 A& @A, Fab @, F(ab') @A, Fab 23d glejBggd ofs] #Axzd @ 2 A9 47| pPD-1 A%
GHd 4 k. A AAFE A, Bl 7" -PD-1 A= PD-1(AE ¥, AzF PD-Doll Eo]Ho=m
Agreit, B RANEY WYFREY ExE ddS2Ed 2xo d9o fI(dE 59, I, IgE, Igl,
IgD, IgA & IgY), EF(AZ &9, 161, 1gG2, 163, IgG4, IgAl % IgA2) =& 3YEFA = dut

B ORAIES] Ao AAR A, Al Ed VA" A 22 gl AF dH(dE B9, QA g Z
Sttt )o|aL, Fab, Fab' @ F(ab'),, Fd, ©@¥-A}Z Fv(schv), ©U-At& 34, o33l A4% Fv(sdfv) 2 V.
ool e Vy =He F o s ¥dele vHS IdeA R, olER A HAE gEr. gd-AE 3
5 ¥gste g9 2 " 7t J(E)S WEeE T A 99, CH1, CH2, CH3 ¥ CL =v1e] HA
T ARl x3sle] 23E 4 rl. X 99, CHL, CH2, CH3 2 (L Ew|S zH= 7h oo (5)9] 999
25 x3ete I A whyo] mek 2 A WEe xFE. A5 AAFE) A, &-PD-1 A HE= o]
T As G2 Az, FAA(dE EW, v~ F YQE), Gy, &, BV, 94, 7IYet 91, JE, T %

_39_



[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

SIS 10-2023-0110274

= el

AT -8-€] f?} PD-1 A= ddEo)4, o]F5old, AF5Fol oAy ¥ ixte] te5olds 71 + 2

o] 4] D-12] “golgt oFEZo| Eo]Hd 4= ALY, PD-1¥T ofT} o]FA ©id £t
F Atk dE 59, PCT TH WO 93/17715%; WO 92/08802%; WO 91/00360%; WO 92/05793%; Tutt,
et al., 1991, J. Immunol. 147:60 69; W= E3| A4,474,893%; W= E3] A)4,714,681%5; W= E3] A
4,925,648%; wl=r E3] A5,573,920%; "= 53] A5,601,819%; Kostelny et al., 1992, J. Immunol.
148:1547 1553 =3},

AW g &-PD-1 A= olAo] et 543 (DR WHelA ZAEAY FA4E 4 Ark. Fo1z (DR
T FRel A&t ofuxAil ME AHA= Kabat et al. (1991), "Sequences of Proteins of Immunological
Interest," 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD("Z7}8F" ¥W = A
A Al-Lazikani et al., (1997) JMB 273,927-948("z&E]o}" W= A A); MacCallum et al., J. Mol. Biol.
262:732-745 (1996), "Antibody-antigen interactions: Contact analysis and binding site topography," J.
Mol. Biol. 262, 732-745"("=" dwW® AA); Lefranc MP et al., "IMGT unique numbering for
immunoglobulin and T cell receptor variable domains and Ig superfamily V-like domains," Dev Comp
Immunol, 2003 Jan;27(1):55-77("IMGT" @™ A|A); Honegger A and Pluckthun A, "Yet another numbering
scheme for immunoglobulin variable domains: an automatic modeling and analysis tool," J Mol Biol, 2001
Jun 8;309(3):657-70("Aho" ¥ A A); % Martin et al., "Modeling antibody hypervariable loops: a
combined algorithm," PNAS, 1989, 86(23):9268-9272("AbM" W A A 28] 7|AE AS E3el= Lol
taro] & Al AAE ARgste] &olstAl AA-E 4 vk, Folxl (DR A= Q1S S8 AHeE A Al
upep sk = lvk. A AAFE A, FolX] A B ole] G (dE &Y, o9 7k F)e] "(IR" E=
"R A d9" = AEAC FdE (DR(elE W, CDR-H1, CDR-H2, CDR-H3)-2> d2le] A7) Axd AlAl
of osf Aol A o] stel(Ex= 54) (RS Edehs 740&*1 ojgfwojop Frt. oE =W, 543
COR(ellE &%, CDR-H3)o] FoIxl Vy @Y opvi=dt M E= Vp G opbv]ieit Mol &3k CDRe o]

m\l

wib QLS Fiavha AEEs A9, olel@ (Rel ele] 7] AFE AAle ola Ao’ Az go] 4
$3h= (OR(elE B9, (DR-H3)e] MAE zhetha olsiet. 7h3k, ZElol, ADM EE= IMGT Wil ofs) Hoje
A} 2o (DRI 2& 54 (R EE (DRSS ele e AA7 42 4 ot

A5 AA e A, Bl AlFE -PD-1 A T ole] Y A dHe] (DR AMEdA L ofn]it 779
U He Lefranc, M. P. et al., Dev. Comp. Immunol., 2003, 27, 55-77¢] 7|49 A3} & IMGT ¥ H A
Al uhEtt

A5 AAFE A, Edo AFH F-PD-1 FA e olo] I AF wHe (DR AFAdA of =it 317] 9
FH-& Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition,
U.S. Department of Health and Human Services, NTH Publication No. 91-3242¢ 7|49 A3} #& 74k dn
B3 A A w2,

A AA A, 2 AAAHES] F-PD-1 A= A YEFHe (RS E3ee. WO 2006/1211685 5 3=
o, AR AAFe o, A YEFRe] (DR 7 |@w®E A A (Kabat, E. A., et al. (1991) Sequences
of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services,
NTH Publication No. 91-3242)E o]&3}o] 7|&dt. B MANES =4 7PH Edel == A 7Pd =uede
F3Fek= F-PD-1 @Al E= ole] FRAlE E3staL, 7] 7P =l (a) 37H] CDRO] AE(CDR] 7] Al
B8 WA R D) 9 0) G199 dele AECEAd9a del] ] AES @

Es gdE
ATE A RFYAAS ZeAAT G AES B2, 47 Pl FA Ei o]e] FEAL PD-Lo]
Agtsh) S xgeith, Ao AA e A, &-PD-1 A= UEFHe|th, &4 YEFHS OPDIVOREAMT= &
ERCIN=

32

A5 AAHE A, & AANEY F-PD-1 A= FA FBEFH (RS st m= 53 A
8,354,509% R Hl= 538 #18,900,5875. 5 gttt AN HAAIFHNA, A FHEeFre] (RS 7
W A A (Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition,
U.S. Department of Health and Human Services, NTH Publication No. 91-3242)Z o] &3l 7|}, E JA]
e s 7 =l e A M =wWels 23ee @-PD-1 @A e o9 FEAE EFstal, 4]
7 =mele (a) 370¢] CDRE) AIE(CDRE A7) AlEE ‘:J 128 A FJuZg5% FH9) 2 (b) 4749 =
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Ae wozNH Aee A e g A3 o F4 b do 2 A UMW G et dF AA

FElol A, &-PD-L1 A B ole] &9l A} dHS otHEFe S, BUS-936559, TIEFRh, opElR, dlupE

27, CK-301, CS-1001, SHR-1316, CBT-502 ¥ BGB-A3330.% o] FojA|&= FoRHE Muld 3z = 39 24

3 dHe] F4 e de 2 A vh s e, dF AAIFECA, 3-PD-L1 A EE oo g4

A @Al otH T, BMS-936559, vlERt, opEl R owpEEn, CK-301, CS-1001, SHR-1316, CBI-

502 3 BGB-A333, W= o]59 WieleAlHE R o]FojX= woRiE Audn. AR AAGHA, F-PD-L1
=

qA e oo 3 A dHe olHZEu S, BMS-936559, TlE-FEgk, opAlgwt  olupEalvl CK-301, CS-
1001, SHR-1316, CBT-502 % BGB-A3332.2 o]Fojz|= Fo 2Ry AuEch, dX AAFeA, a-PD-L1 3
A T ool Y A gL ofeEEFHeltt. & W, v 53 A18,217,1495 5 FFel. A o}
Z8 52 TECENIRIO® 2% &4 Ak, o4 AAFeol A, F-PD-L1 3] ®== o]o] el ZAj}; w2 BUS-
9365590]tF. oS 59, u|= 53 A|7,943,743% (12M48+3L (A E) S Fxerh. 93 AX Yol A, F-PD-L1
A Ee ol Y A WS gERyeltt. & iR IFINZI®EAME ¢elA gith. Akinleye and
Rasool, J. Hematol. Oncol., 2019, 12:92% z3tc}. A5 AAFeolA, &-PD-L1 A E= olo] & A
g g opMl Futolt}t, 3}A| ofHl FuFS BAVENCIO®EAM % ¢el#] ¢lth. Akinleye and Rasool, J. Hematol.
Oncol., 2019, 12:92% Z=stch. AR AAFH A, F-PD-L1 A E+= o]9] I A TS dnfEZeHol
t}. Akinleye and Rasool, J. Hematol. Oncol., 2019, 12:925 Hx3tt}, A 2AAejol A, 3-PD-L1 34|
= olo] 39 Adt WA (K-301°]t}. Akinleye and Rasool, J. Hematol. Oncol., 2019, 12:92% ZZ3Ic}.
AR AN A, F-PD-L1 A T ol FY ZAF wHS (S-1001¢]t}k. Akinleye and Rasool, J.
Hematol. Oncol., 2019, 12:92% ZF=3tth. dF HAAYE A, F-PD-L1 A E&= o9 U AF @HL
SHR-1316°]t}. Akinleye and Rasool, J. Hematol. Oncol., 2019, 12:925 FZ3lt}. A¥ Aol A, -
PD-L1 &4 &= o] &Y A3 dH-& (BT-502¢|t}. Akinleye and Rasool, J. Hematol. Oncol., 2019, 12:92
= Fzxev. A5 AAFeeA, F-PD-L1 A T ol9 dFY A @HE BGB-A333°]th. Akinleye and
Rasool, J. Hematol. Oncol., 2019, 12:925 ZFzx3%kc}.

2 RAIE9] &-PD-L1 A wigAsAE ddF2Agdola, teEeld, <k, lxtstd T v A,

@A, Fab @, F(ab') ©¥H, Fab &4 glojrefgle] s Alzd @ 9 A9 47| PD-L1 Z
o dHd = vk A5 AAFE A, Edo Z]AE F-PD-L1 A= PD-L1(4] , ©17F PD-L1)°] Eo]
Hog A, B fAYEe HYgIFzEY ExE dIIF2EYU B9 9 FH (S

=
IgM, IgD, IgA @ IgV), &F (A= =9, IgGl, 1gG2, 1gG3, 1gG4, IgAl 2 IgA2) T& YEFY = AUr}.

Ll
an
2 on

il

& RAHES] o] AAIGEA, @Al el TiAE a2 e A a@d

L (o
Sttt )o|ar, Fab, Fab' @ F(ab'),, Fd, ©¥U-A}<& Fv(scFv), ©d-Al& 344, ]33}

Zrel BE Wy ZHel F on suE XFeE WS XA, oER2 AdHAE gurh. dd-AE 34
¥3ete g9 A3 G v JE(E)S dEoRE T 31X 99, CHl, CH2, CH3 2 CL Z=wQlel A
= 479 x23ste] 23 o+ vk @4 99, CHL, CH2, CH3 2 CL E=WQls e 71 9 ()9 €499
dobs A AY wHol EH R AAUIG] T A% FAGE eI, F-PD-L1 &
] o

o o
L S

-

.

ofo

2 O
O
ofy
i
o,

2

_(|){_:{
Y
rr
-
T
—
—
lo

M o BN R
(o o

o
S

=
>

o] &-PD-L1 &A= ddEolH, o]FEo]A, AFEolAolAY ¥ 1At vdESolds 74
. 4 g dolgt o HExe] EolHd 4 U7, PD-L1ERE ojfz} o]F/d whuld
Eoldd £ gy, o E =W, PCT FE WO 93/1771535; WO 92/088023.; WO 91/003603; WO 92/057933;
Tutt, et al., 1991, J. Immunol. 147:60 69; W= 53] A14,474,893%; w|= 53] A4,714,681%; W= 53
A4,925,648%; W= 53] #15,573,9205; W= 53 A5,601,819%; Kostelny et al., 1992, J. Immunol.
148:1547 15532 F=Z3ho},

i
3

EAAUE] F-PD-L1 @Al ool xgshE 5% (DR WHellA 71AsAY 42 4 Aok, Fo)x (DR
T FRel A&t ofu|xil M E AHA= Kabat et al. (1991), "Sequences of Proteins of Immunological
Interest," 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD("7}8F" ¥W = A
A Al-Lazikani et al., (1997) JMB 273,927-948("zE]o}" W= A A); MacCallum et al., J. Mol. Biol.
262:732-745 (1996), "Antibody-antigen interactions: Contact analysis and binding site topography," J.
Mol. Biol. 262, 732-745"("=" dw® AA); Lefranc MP et al., "IMGT unique numbering for
immunoglobulin and T cell receptor variable domains and Ig superfamily V-like domains," Dev Comp
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Immunol, 2003 Jan;27(1):55-77("IMGT" @™ A|A); Honegger A and Pluckthun A, "Yet another numbering
scheme for immunoglobulin variable domains: an automatic modeling and analysis tool," J Mol Biol, 2001
Jun 8;309(3):657-70("Aho" ¥ A A); % Martin et al., "Modeling antibody hypervariable loops: a
combined algorithm," PNAS, 1989, 86(23):9268-9272("AbM" W A A 28] 7|AE AS E3e= Lol
taro] & ARl AAE AREste] &olstAl AA-E 4 vk, Folxl (DR A= Q1S S8 AHgE A Al
b sk = lvk. A AAFE A, FolX] A E= ole] FY(dE 5, ol 7k F)e] "(IR" E=
"EEA A 99" e JPEHRl A8E (DR(eE £, CDR-H1, CDR-H2, CDR-H3)& §1ele] 7] Asd A7
of osf Aol A o] stol(Ex= 54) (RS Edehs 740&*1 olgf = oo g}, oE EW, 5%
COR(ellE &%, CDR-H3)o] FoIxl Vy @ opviedt M E= Vp G opbv]eit Mol &3k CDRe o]

= ARE PR AEAE DR, T RSl oIl ] ATQ AN A g1 A Lol 4
o COR(IZ S, COR-H3)] AL Zh=tha olslsch, 7, ZElo}, AbM Ei INGT el o 4=
ATk e (OR? 2-e 547 (IR E= (RS 8918 91a A7 748 5 Aok,

T AAYE A, 2ol AFH F-PD-L1 A == ole] 9 Ad ©Ee] CDR A EedA 9 ofnil 7)<
U "L Lefranc, M. P. et al., Dev. Comp. Immunol., 2003, 27, 55-77¢] 71AE A=} & IMGT ¥ = A

2

Fefoll A, Eloll Al F-PD-L1 A Hi= oo &l 29 o] (DR A AollA el ofnit 3b7]e]

=]
=217 =
du & Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition,
U.S. Department of Health and Human Services, NTH Publication No. 91-3242¢] 7|Al€ A3} 7Z-& 714k dy
g AA w2},

QJx AAF ol A, B AR F-PD-L1 A= A ole|ZelFwe] (DRSS TIET. o2 W, nE =
3] A|8,217,149% 5 Fxeit). AR AAFE A, FA oleE8 T RS Zhgr W= AAl(Kabat, E. A.,
et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of
Health and Human Services, NTH Publication No. 91-3242)Z o]&3}le] 7|A5 o] gtt. & /AAH_S =3 7}
W oEwlel i Fe bW e Taehs BPD-LL 3 E olel HEAS Teaw, 47 shd Edgle
(a) 3719 CDRe] ME(CDRY 7] AEE TdEE A otdHEYFo Feld) 2 (b) 4719 Zadea 999
AE(ZH AN FH9] 7] AEE GdZE A oHZe|FHelA e ZaHda F9 AES} vEx, 4
7] &-PD-L1 &A| E&= o]¢] Torc‘]% PD-L1el A3sh & xgsrt. 2] AN el A, F-PD-L1 FAE= oF
HEE Folth. &4 ofel &g T2 TECENTRIQR 2% e A ltt.

AR AAG el A, WA d-PD-L1 A= FA BMS-9365599] CDRS XFtetth. & W, W= 53
A7,943,743% (12A42k 1 A S Fxgvt. 5 AAFHelA, A BMS-936559°] CDRS 7Hab WH® A A
(Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S.
Department of Health and Human Services, NTH Publication No. 91-3242)E o|&3}o] 7|45 U}, & A
e <4 7}%1 =9l e A b =ele 2Fehs F-PD-L1 @A E= o9 fEAE EFEtaL, 7
7 =l (a) 37019 CDRS AIE(CDRO] 7] AEE 9UZE A BUS-936559 Feld) 2 (b) 4719 =g
A= 03911'4 AE(ZHJHA 499 7] MEE GdEE A BNS-93655991 49 ZH AT FHo AESH
th= 3, A7) F-PD-L1 @A = o]e fEAE PD-Llol 23S xdtect. 249 AA A, F-PD-L1
&A= BNS-936559°] T}

Qi AAFEAA, B ANNEE) FPDLL AT A CAF) QRS TFC. A AAFEAA, A
b ukol (DR 79t Ww® A A (Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological
Interest, Fifth Edition, U.S. Department of Health and Human Services, NTH Publication No. 91-3242)&

o

ojg3ste] ZIA o k. E AANES T4 7} ZvRl e A 7pE EvlE EFsks F-PD-L1 A &
= oY FEAE EFsta, A7) 7 =wle (a) 3709 (DRS] A E(CDRE] “7] AEE GdS8 34 o
F ofFEie) 2 (b) 4789 ZHda G99 H]E(&_Eﬂ%]—?i P BT AEE GLAEE FA tEFiel

‘:[

H

Aol =g 999 AES g2a, A7) &-PD-L1 IA E= o9 §EA= PD-L1o 2¥E)S ¥,
28] AA e, -PD-L1 A= v Fytoltt. A o IFINZI®EA = 84 3

A5 AAFE A, JfAY L2 -PD-L1 A= A opBFE] RS 23, A AAIFE A, A
opl Frlol CDRE Z1uF AW ® A A (Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological
Interest, Fifth Edition, U.S. Department of Health and Human Services, NTH Publication No. 91-3242)&
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el A, ol 71AE F-CTLA4 FA= CILAM(lE 59, I7F CTLAD | 5ol

SRR B WdIzEa 2aol ool &3 ( l% =1

IgM, IgD, IgA 2 IgY), T (& 59, Ig6l, 1gG2, IgG3, IgGd, IgAl % IgA2) = HALHY + AUrh.
K

2 AAUEe 279 AAFE A, A= B 7AE A 22 qY A7 o
3+ ©w)olar, Fab, Fab' 2 F(ab'),, Fd, ©¥-A}& Fv(schv), ©@d-A

+
l
ot
2
o

= z¥as 39 A4 49, CHL, CH2, CH3 % CL w=wlle] A
F Aol st xd A, @A 99, CHl, 2, CH3 2 CL =vRls 2t 7}@_ dI(5)9 Yol
RS LFshe g A9 9ol B & Ui Eel 2eET. A5 AAFEAA, F-CTLA4 FA = o]
9 A @hE A, AA(E S, vhes B AE), du, &, B2, da, JIYel v, b4, 2 '
T Eold.

&= 7AW 3]

&9 F-CILA &A= ddEo]H, o]F 504, AFHolAolAY ¥ 1Ak ts5olds 714
B gEsels FAE Cllade] ol dufexel Sej#el 5 g, CILAMERL ofvet o]3+d v
o] Eoldd = g}k, dF =W, PCT FHE W0 93/177155; WO 92/088023; WO 91/00360%; WO 92/05793%;
Tutt, et al., 1991, J. Immunol. 147:60 69; ™= 53] A|4,474,893%; W= 53 #14,714,6815; "= 53
A4,925,648%; W= 53] #15,573,9205; W= 53 A5,601,819%; Kostelny et al., 1992, J. Immunol.
148:1547 15532 F=Z3hr},

i
3

AAUEe] F-CTLA4 A= o]3le] xgsl= 574% (DR WHellA 7IAsAY 42 4 Aok, 591 (DR
T FRel A&t ofuxAil M E AHA= Kabat et al. (1991), "Sequences of Proteins of Immunological
Interest," 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD("Z}8F" ¥W = A
A Al-Lazikani et al., (1997) JMB 273,927-948("zE]o}" AW = A A); MacCallum et al., J. Mol. Biol.
262:732-745 (1996), "Antibody-antigen interactions: Contact analysis and binding site topography," J.
Mol. Biol. 262, 732-745"("=" dw® AA); Lefranc MP et al., "IMGT unique numbering for
immunoglobulin and T cell receptor variable domains and Ig superfamily V-like domains," Dev Comp
Immunol, 2003 Jan;27(1):55-77("IMGT" @™ A|A); Honegger A and Pluckthun A, "Yet another numbering
scheme for immunoglobulin variable domains: an automatic modeling and analysis tool," J Mol Biol, 2001
Jun 8;309(3):657-70("Aho" ¥ A A); % Martin et al., "Modeling antibody hypervariable loops: a
combined algorithm," PNAS, 1989, 86(23):9268-9272("AbN" ¥ Aol o) 74" AL EFah= 9]
taro] & ARl AAE AREste] &olstAl AA-E 4 dvk. Folxl (DR A= Q1S S8 AHgE A Al
b sk = lvk. A AAFE A, FolX] A B ole] FY(dE 5, ol 7k F)e] "(IR" E=

= EA 4% CDR(eES £, CDR-H1, CDR-H2, CDR-H3)2 429 7] AF= AA
of osf Aol A Fo] stol(Ex= 54) (RS Edehs ﬁ_‘li/ﬂ olgf = oo g}, oE EW, 5%
CDR(E €9, CDR-H3)°] Fo Vy 9 olv]qt A e Vp 99 oluiil A EoA &3l CDRY o}v]

A G FRATI NEHE 9o, odd (Rel Alel 37] AFE AA o8 oA An Lol
Sehs ORI BW, COR-N3)S] AAL Z=rha olsjelch. 7hut, ZElo}, AbM Ei= INGT wol o5 gelw
Ak 2 (R3-SR DR Ei (DRSS #2S Aid A7 42 5 o,

A5 HAAIYE A, Edof| AlFH F-CTLA4 A e o]o] Y A7 whH9 (DR A FollA el ofn| =it 317] 9
U "L Lefranc, M. P. et al., Dev. Comp. Immunol., 2003, 27, 55-77¢] 71AE A} & IMGT @™ A
of

—

FEel A, 2 WAL &F-CTLA4 A= A o] EFue] (RS 23, dF AA el A, 3
A olZEF el (RS 7M1 ¥y AlAl(Kabat, E. A., et al. (1991) Sequences of Proteins of
Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services, NTH Publication
No. 91-3242)% olgatel ZlAEle] ek, W AAVEE T4 4w Ewel wE 4 bW =WAe wgshe

F-CTLA4 A e ol9] FEAE 2dstar, 7] 7k EdlS (a) 3719 CDRe AE(CDRS 7] ME+ &
dEE A olEHFT A B (b) 4] ZAAYA 99 AE(ZHAIAA 99 7] AE= ddE
& A olZeF el Zadea g9 MES vEal, 7] F-CILA4 A = o] fr=Al= CTLA4l
Az s E=3stt. 240 AAPHAA, - CTLA4 A= ol &2l Feltt. @A o] Z8 %92 YERIOY® =%
a4 Aot
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Az A Az,

ool 7| 9dEE 3-PD-1 A, Eel 71A¥ &F-PD-L1 A E= ol 7[A| F-CTLA A= o &
£ Kohler et al., Nature, 256, 495 (1975)°] 2Js] AHSo= 7|AH stolB g xr} Wil o) #Axzd <+
AL, AxF DNA el o3 Axd 4 Jdut. dLEE A= £ & E9H Clackson et al., Nature,
352, 624-628 (1991) % Marks et al., J. Mol. Biol., 222(3):581-597 (1991)°l 7]x}® 7|HS o]-&3}o] X
@A golBeg 25y deld ¢ vk o A= oo At ddomiE dold ¢ vk, wEhA,
dE W THEEE FAE xW Al I3 = ddor Wsty no-sgR
A3} g B ALZVE Axd 3 b stets slbomyE old
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HuMAb wh$-22= 1A p

2 oy) B ok A HIgESEREd A =

N. et al., Nature, 368, 856-859 (1994)). wje}r], wh$-2i= vl Ig
Aestel] whgasto] mdH 17 T R A dolRdAe w2 %

== Fg2 A8 2 JAE EQWHolE HEvh(A 7] Lonberg, N. €19 ¥3 (1994); Lonberg, N. Handbook of
Experimental Pharmacology 113, 49-101 (1994), Lonberg, N. and Huszar. D., Intern. Rev. Immunol, Vol.
13 65-93 (1995) % Harding, F. and Lonberg, N. Ann, N.Y. Acad. Sci 764:536-546 (1995)°4 AEH).
HuMAb w}$-2~9] #|Z+= Taylor, L. et al., Nucleic Acids Research. 20:6287-6295 (1992), Chen, J. et al.,
International Immunology. 5:647-656 (1993), Tuaillon at al., J. Immunol, 152:2912-2920 (1994), Taylor,
L. et al., International Immunology, 6:579-591 (1994), Fishwild, D. et al., Nature Biotechnology,
14:845-851 (1996)° #FAIs] 71 o] A}, HEJE v]= 58] A5,545,806%, W= 53] A|5,569,825%, |
53] #15,625,126%, v=r 53] A|5,633,425%, W= 53] A5,789,650%, v= 58| A15,877,397%, W= &
8 A5,661,016%, v= 53] #15,814,318%, W=y 53] #5,874,299%, v=r 53] A|5,770,429%., V= 53
A5,545,807%, WO 98/24884%., WO 94/25585%., WO 93/1227%, WO 92/22645%, WO 92/03918% 2 WO 01/09187
& Fxor.

—

HCo7 -2~ (Chen et al, EMBO J. 12:821-830 (1993)°l 7171® Az} 2-2) WA AT FaAtol A<
JKD #+3, (WO 01/144245.9] AA 4 1o 7|A® A3} 22) A S fFdAtelA e (b 3+, (Fishwild et
al., Nature Biotechnology, 14:845-851 (1996)°] 71A1® AHAI} &) KCo5 <17t 7hu} 3 Holf-dA & (w]
o 53] A45,770,429% 0 71| A 2L) HCo7 Azt T4 Holf4xE 714 4= Q).

HCol12 w}$-22%= (Chen et al, EMBO J. 12:821-830 (1993)°l 7] A
o] JKD =3, (WO 01/144245.¢] AA 4 1] 714" A} &&) Wy
et al., Nature Biotechnology, 14:845-851 (1996)°l 711 A} 7e)
(WO 01/14424%.0] AAlof 20 7|A® A3 L) HCol2 A7 T4 Mol
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HCol7 PAAS mb-$~ w3 (w3F US 2010/0077497% %)+ pHC2¢] 80 kb QX E(Taylor et al. (1994) Int.
Immunol., 6:579-591), pVX62] Kb SIME R yIgh24 GAMA9] -460 kb &% ¢l& G4 @AY FEFYo o
& AU, o] AFS (HCol7) 2595002 A AHUTE. o]F, (HCol7) 25950 A% (PCT &X WO 01109187
9] AAld 19 71A") C(MD E9Wo], JKD EHo](Chen et al, (1993) EMBO J. 12:811-820) % (KC05)
9272 Aol A A (Fishwild et al. (1996) Nature Biotechnology, 14:845-851)5 3 3}sl= wl-g-2of &) AlS-
HA, AR v A vk T 9 ghe A 919 de] /AR wMANA A3 dele
259 F 2 7 Ay delfxE T

HCo20 FHAAZ w2 #7E5 vy 3070 T3 Dol fFAA; pHC2, AAAA 7k d(Vh) - YAC ylghlo 2
iy FAE pVx6(woo9o97006ioﬂ 1A el FEFdY ZAFolrt. o]F, (HCo20) AlES (PCT FXH WO
01/091875. 2] AAld 1] 7]AE) CMD EAWo], JKD EAAo](Chen et al. (1993) EMBO J. 12:811-820)

_47_



[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

ZIHSd 10-2023-0110274

(KC05) 9272 Aol A (Fishwild eta). (1996) Nature Biotechnology, 14:845-851)%& X &3} wh$-2of 23]
ARFE AT, A vk E g vbes T4 2 Tk B4 A9 T EEFAE] A 17 10
N HASEZEY 4 2 7 A delfHAE ddeiy,

Balb/c #2 9%t 235 zt= HuMab vl$-25 AASH7] Y&, HuMab vF-2~E W009097006 %0 71A1H A3}
2o ne2E5 A3 ¢ (Fishwild et (1996) Nature Biotechnology, 14:845-851¢l 7]A1® Az Zol)
KC05 5% ok Balb/c vh$-2ol Juufste] A€ KCOO5[MIK](Balb) wh$-2~9} awwjalict, o wujE Ap
&3}o] Balb/c dlo]HE] =% HCol2, HCol7 2 HCo20 ol thall A=A,

il

KM v~ 5ol , WA vk~ Flat A3 F4dA= Chen et al., EMBO J. 12:811-820 (1993)e] 71A4€ A
7 Zo] FEHFEALE FHHYA, WG vk~ S FARE WO 0170918752 AAld 19 71AlE AY 2
o] FFTHEHE FYHUY. 9] ]——Or/\ 7% Fishwild et al., Nature Biotechnology, 14:845-851 (199

A3 o] Izt hut A HolFAF, KCo5E HAFEth, o] whex #5E EE W0 02/43478%
ZIAE A3 o] A 14 @A hCF(SCZO Y& o] FoIxl 13F T HoldMAE B

o] FAAS veAZRE HFAEE Z I VYol w QI dAdFE FAE EnFe slo|HEEntE
AR EE A" 5 ok, B ool oz B IR i gFEIFE 34 £ g2 FogRE )93 B o
Hel A= w1e B e WASEEYD T 2 A AGd FEANS = o2 vRIZE XHF e AE9
g 9 ol2RE 34 7hsdt Jeo Ao ARE FE Ao AHE F Jrh. EHFolA FAA
3 Az dAEe] FAE Pdh, & EE OE EFFHY HA AxEHI Olif'%Ei L T L= =]
ul= 53 A5,827,690%, wl=r 53 A|5,756,687%, = 53 A5,750,172% % ul=r 53 A5,741,957%F
e

F7tE, B odge] Izt A ke thE FoRE B Wyl = g Eoko #F dEH VEE o83
o] AF glo] A taZYol, UERuolYA faZo], P iy 2 g YS e fi
Edol-7d 7es B3 AEE 5 AaL, olyd ye] Wl Fokl # deEA JowA(dE B9,

Hoogenboom et al., J. Mol, Biol. 227(2):381-388 (1992)(3}x] t]~Zw|o]), Vaughan et al., Nature
Biotech, 14:309 (1996)(3}#] t]z~Z#o]), Hanes and Plucthau, PNAS USA 94:4937-4942 (1997) (2B T2~&
#lo]), Parmley and Smith, Gene, 73:305-318 (1988)(3}A] Y= o]), Scott, TIBS. 17:241-245 (1992),
Cwirla et al., PNAS USA, 87:6378-6382 (1990), Russel et al., Nucl. Acids Research, 21:1081-4085
(1993), Hogenboom et al., Immunol, ReVI'eWS 130:43-68 (1992), Chiswell and McCafferty, TIBTECH, 10:80-
84 (1992) 2 wl=r 53] #15,733,743% F=x), AAHE EA= F7F A, AW Iste oz Agd 9l
. "zEge] 7]eo] f17ke] ofdd ?ﬂxﬂe Azt =S o] §HW, olHg A= Azxtstd F STt

s o T

2t *ﬂi HA} o] FEA ~(pyroptosis), €¥%, FEEAZ, 2722
(e}

[ SR OV o [ = 4
>,
N

o o
o e
;>Erlru
o -
>~o

A5 AAIFEH AN A, Zo A" A ZL gdAE ASsteE A2 oF 100 WA 70%(dE EH, oF 10%,
15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65% X 70%)< % AF JA(IC]) AFS
AN, algAsAE, AAAS 8dte AS Hox oF 70%(dS 59, <k 70%, 71%, 72%, 73%, 74%,
75%, 76%, T7%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% T 100%)91 TGI A2 AAA. ¥ wtgAsAls, dAAS g5se AL 4o
T oF 85%(dE =W, oF 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95% 96%, 97%, 98%, 9% W=
100%) Q1 TGI A& ARAT. 4 O st eAe, ddAE Amshe A2 Aojx oF 95%(dls &9, oF
95%, 96%, 97%, 98%, 99% = 100%)<1 TGI A& AEA . 7V vpgAsiAl=, ddAE Amste 3 oF
100% £ =3I (4ES =9, °oF 100%, 101%, 102%, 103%,104%, 105%, 106%, 107%, 108%, 109%, 110%, 111%,
112%, 113%, 114%, 115%, 116%, 117%, 118%, 119%, 120%, 125%, 130%, 135%, 140%, 145%, 150% =& Z3})<l
TGI A& AT,
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4% AAGHelN, FAEY, Ei oo @ Ei gulsE, % F-PD-1 FA £ ol FA AF wHe]
A AAE ABetE A FIEY, EE ol o i fujstE, EE F-PD-1 @A i oo Fd AF ©
Hol BEow AgsE W B2 I AFHT 5 161 A5 AT, AR 9ol gade] Ans F
e, EE ole] @ E: gulsie] wEow Agd w AR W61 ArRT ¥ 161 A5E AAT
te F9ol, ggAE Amss Ae Bl A Ex old U AF wHe] wEow Agd u wAw
61 AFHY ¥& 160 A5E A4AAY, 9% AAFdeld, dgAs Anshs e Fred, i o
@ mi gulEE, E G-PD-1 B4 E ole] @9l A W] wEom A8d u BAE 61 ARt} 4

o ok 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%,
25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75% W& 80% & TGl AFE AAAZIT).

SAE AAGHAM, FEE, B oo B &viske, 9 F-PD-L1 FA B ole] e A @
os) AE Amshe A FIEE, B oo @ Ee SuiskE, £ F-PD-L1 A EE olo] I A
dHe] diom ALgE o fFE 61 AFRT £ T61 AFE APANG A Ao, A as
FHEE, EE ol 9@ Ee guiskEe]l wRoz A" o wEd 161 AFHT w2 16 AFE
AT e Aol ddAE Azste 22 F-PD-L1 FA = oo ¥ A wHle] TEo® AbgE
W BEE TGI AFHG #2161 AFS AGAIG. 45 AA A, ddAE Agshs AL F7HEY
EE ol ¢ EE 8ulstE, mi F-PD-L1 A i olo] 9l AF whyle] Wiom Agd ) 3 161
|

4Rl Hdolx ok 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%,
19%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75% X 80% =2 TGl A5E AAJA 7).

AR AN GEel A, FAEE, B ole] o mi gulahE, % F-PD-1 FA E oo G AF v 2
o AT, 54T ANGEelA, 254 =3 Bdse], A Amss Qe FAEY, ®E oo
9w gujshE, @ G-P)-1 YA Ex ole B9 AF wHel el At ErE APV dAEE TGl
AFneh B 161 AFE YA, 9% F9ol, BAEY, EE ol @ £t §uaE, FPD1 FA =
= oolel B AR vlel 2ol Fod W BAN 61 ASE FAEY, EE ole o wE SusiE, 2 @
PD-1 WAl i ole] el AF wHel £l At HoE AHRTW AFEE TG AFRT HolE o 14

2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 25%, 30%, 35%,

40%, 45%, 50%, 55%, 60%, 65%, 70%, 75% = 80% T,

A5 AAGH A, FIHE, B old 4 Ex SviskE, B F-PD-L1 A e ole] 9 A @He] =
T2 Aotk 54T AAFENA, e 293 ddste], WEAE ARse AL FAEYH, £ old
d EE uiskE, B F-PD-L1 A = ole] e Ad 9] x¥o] vt anE APtk ¢ e = T6I
AGET S 161 A5 BAPA. %12 Ao, A, = ole 4 Ex 8vistE, F-PD-L1 A =
= 7 HEE 161 A5 FoHEd, B o9 94 v §ustE, 9 -

PD-L1 &l = oo &9 AF v o] A7F ans AR o 161 2GR Joj% of 1%,
2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 25%, 30%, 35%,
40%, 45%, 50%, 55%, 60%, 65%, 70%, 75% Hi= 80% =T}.

o FEjellA, Edel 71| AR Ze FAEY 2 Zded ZIAE A3 ZF2 #F-PD-1 FAl s oFe A wst
= e 1Al mls 2l v1AE A g2 e 2 el VA A 2 F-PD-1 A9 Fo
T Al o] skt ool AR ate] NS ABEAZIG. AF AAFE A, s o] de] As vk 3
@ FEoENYH fAE FE AV, ABH e, Wb AL, whETEA Y] ARE, 8 AEZZE, A
AEZIZE = Yoyl o5 xqelvt. o AAIFECNA, s o] AR ade= uY FFeRFH fud
TFe] Al A AAGHNA, st o] AR adkes HaE TF Aotk A AAFHAA, skt o]
el Ax mvbe b Aot A AAFE A, st o] A8 I FE wkgolv. A AAFEel
A, sk ol i]i% §F+ %‘r%ﬂ?& Hhgoitt. A AAIGEelA, st o] X]L‘% fvﬂr% A2 W&ol
=]

2o Aol 9 AN FAAA, B
ool AR B WA AE7Izelth, o ANFeeIA, ah ol M A5 Ashe o H el
8

wglo] ATH P EE SE Lt SRS AT AP A AAGEelA, Bl AE A3t g Fore
9 RQe) A A% 2L FPD-1 FA] g Amol vlg weL &y JAERCIST /1E 1.)S EE F

St
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ok d AXNFEA, T HAL AR HE G2 PEDC &) AR ET. A HAAFEHNA, FF HAS
FEGee o AAdr. A AANYEHANA, FF HAL 250FF=d o3 AAHTE. Gruber et. al.,
2013, BMC Cancer. 13:328% Zx3it}
2o VA" By e §F e 5 Hgt A=Y d AAFHCAA, 7AE FAEE 2 2 74"
F-PD-1 Aol ot Az digh 932 o AE FItEY 9/EE 2o 71AE &-PD-1 A Fo
o] TRl AET|e] ARS SATo RN HriEY. A8 AAYHAA, gidAE 2dd VA" FIEY
/e 2ol ZIAE 3-PD-1 A9 Fof F AHojx of Y, Hojx o 2718, Holk ¢F 37iY, A=
oF 4/, Hol= oF 5/, Holx ok 670, Hojx oF 7Y, Aok °oF /Y, Holk °oF oY, ok of
1071, Aol ok 11049, A= oF 127014, Hojx oF 1871, Aolkx ¢F 2¢d, Hojx ¢ 3, Hol= ¢k 4
| EE Aok of 5de] 78 AEVIES vEhdnh. A5 AAIFHCAA, ddAE 2do 7AE Tt
/s Bl 7AE F-PD-1 A Fo F Aok o 619 T3 AETHE vERdTE. AR A E
oA, didAE Edol VA" FItEd H/%e Zddd A" @-PD-1 A9 Fo] F Aok ok 1d9 £zl
& AE7|IZHE YERT. A5 AAFE A, didAE 2D VAlE FotEd 2/%Es 2D 7)AlE &F-PD-1
A o] Fo] & Aok of 2] F318 AEVIE YERATE. 45 AAFECAA, didAE E2dol 7A" F
FHEd H/EE B 7A€ d-PD-1 FAS] Fo] T Aok of 319 X AEV|HE vERdth. dF A
oj& of 4de

. [=]

A Efell A, A= Bl ZIAlE I R/Es Sl V1Al F-PD-1 FA| o] Fo] 5
R BAEVNE W % 3 £
PD-1 @Ae] Fof § Hojr of 59

| Y B/Ee 22

=4, Hol= 5714,
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o
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ox
it
~
)

Rt Q% AN el A, daA
U1, AelE 209, Ao 39, Hol

87, Aol 9/l E, Hol:= 10704, A& 11
9

AL, Aol 12709, Hol= 18719, Aolx 2, Hoj= 34, E Aol 5de] ¥ AEY|7H
& et 9% ANFHelA, dlaAs 2ol NAE FAEY 9/EE B0 A8 F-P>-1 GAe F
o ¥ Aolw 6719e] T AEr|E ehdeh, A% ANFEA, faAAE B A4 FAEy 9/
w Bolo] JAE P01 FAle] Fo & Aolw 1de] P AEe ek, A3 AN Gl A,
A B9l AAE Ty R/wE 26l AR F-PD-1 FAe] Fol T Aolw 2de] wrld =7
& et 9% ANFhelA, dlaAs 296l NAE FAEY 9/EE 26 A8 F-P>-1 Ao F
o ¥ Aolw 3de] A& AE/LES e, A% ANGHelA, tAAE 2ol /AE FIEY 2/E
2ol AAE F-PD-1 A9 Fol F Aojm 4] TR AEHS Y, Q% ANFHeA, o4
A welol A FoEY R/EE 26 AAE F-PD-1 FAe) Fo F HolE s R PE7|HE
Eri

wglo] J)AH P EE SR b SRS A9 A4 o AAGHelA, L) AE FoAEY 2 el
3 2 AF FoEY B/EE Lol AF F-PD-1 A
o Fof Fo WAl AE7IZES A 24 Hobach, Q% G, daAE 29 e F
e W/EE B9l A G-PD-1 A Fol F Holm o 14, Holw of 249, Hol® o 3744,
Holw oF 470, Holw o 5714, A% o 670U, Hojxw o = of 9714, A
o o 10704, Holw oF 11709, Mol of 12749, Hol® oF 1879, Hol= o 2d, Hol= o 3d, Aol
% of 49 B Aol of 59 A ARV vrhith, A AA eI, BAE ol FAH )
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5FH fFHiE TF Ars Aol® oF 70% WA 80%%tE FHAET. o AAFEHAA, doEREH FHE TF
A7)E Aok oF 0%t FHAETH. A AAFHA, dorRE fFHE T Ar|e A= oF evE
¥t A AAFE A, FoRRE fHjE TF A= Aol® oF 90%vHE HAaEh. A AAIF A, 9t
o2RE fHd FT¥ A7 Hojk of 9547 Hawd. A AANFeA, Go2RE fFE T A7)
= Aok of 98%vtE FraEth. o AAHECA, doRFY filE T AVE Hojk oF 99%RtE AR
. 4 AAFeo A, torRE fHE FUo AE B MAE FIhed 2/Ems 2 7 &-PD-
L1 &Ae] Fo] o] o ziy fFoad TF 7)o vlal] Aok 10%, Aol% 15%, Aol% 20%, A% 256,
Hol% 30%, Hol% 35%, Hol% 40%, Hol% 45%, Hol% 50%, Hol% 60%, Hol%E 70% HiE Holw g0%uhE
Aagnh, o AAFEHAA, doEREH FHE TF A7IE Aol® 10% WA 80%tE FHAET. o AAFH
oA, do2REH FE FTUF A7 Hok 20% WA 80%HE Hadvh. A AAHE A, o RE F
" Tde A= A= 30% WA 80%HEF AAaE T A AAIFHAA, doziE fHE T4 A= A
T 40% WA 80%YhE FHAETH A AAFHA, domRE fuHE Fdo AVE Aok 50% WA 80%RFE
ik, A AAFEHAA, R EH FHE TF A7IE Hol®: 60% WA 0%%EE FHAET. o AAFH
oM, o RY FuE FF AV Aok 70% A 80%HE FAaETH. d AANFHAN, dorHY

H T4 A7 Aox 80T TAaET. 4 AAIFHCA, do2RE fE TF A7 Aok 85%y
F g, A AAFeEe A, doziY fulE TF A7 AoE 90T TAETH. 4 AAIFH A,
dozHE fFHE TFe AV Hox 95k TAaETh. A AAFHCA, dezRE fFuE T A7
v Aol® 9% HAaEvh. A AAFHelA, GO RRE fHE FE] AV Aok 99%RtE A4 o
AA G oA, ¢toRE fHE FU A7E Holm 100%HE HAEr. 4 AAFe oA, rozRE F
H FFe A= A7l F9 GASORD el os SAHET. 4 AAFeHlA, do2RE fHE T AV=
AT GSZACD o3 SAET. o HAAFHAA, doziYH fFHd T4 AVl A BE 9 E
G (PEDC o3 Z4drt. o AANFeNA, do2RE frejd T4 A7l FEEdsd s A0, o
AA G, dozHE FHE Tde A= eREIEd 98 SHECE. Gruber et. al., 2013, BIC

2o 7AE AFE W EE 8% BE £58 9% A4
2ol 71A1e &F-PD-L1 & 1

e T HAyS FHe. A AN, doz
el 71A1% 3-PD-L1 A

frE FFe A7) nlE Aol %

Holw oF 20%, Hol% oF 256, ZHolw oF 30%, Hol%® ok 35%, HoJ% oF 40%, ZHo|% oF 45%, Holw <
50%, A% <F 60%, HolT oF 70% EE Hol% of 80%vHE EHAIT, A AAFHEHoA, dorRE FId F
G2 AHolm oF 10% WA 80%wHE E AT, A AAFE oA, JoRHEH fFHE TFS Hol= oF 20% WA
80%RHE Hagtth, o AAFHA, dozHEH felE TE A= oF 30% A 80%tHEF EH@ech. 4 A
dejol A, do2RE FE FT%S Hojxm oF 40% WA 80%HE HAITE, A AAHE N, o HE {2
H T4 A= of 50% WA 80%%HE EHAeth. A HAAIFHAA, do2RE fFHE TFE Hoj= oF 60%
=] 8wt EAgth, o AAFEANA, doERH FHE TS Aol= oF 70% WA 80%RtE E@ett. o
AAF ol A, toRHE FHfjE TFS o= °

d Hol& of gowvteE HATT. A AAFHAA, dorFY fHE F
FE Aol of guvtE HART. A AAGHNM, derRE fE FE2 Aol oF 90%E HAIT
A AAGEHAA, dorry fiE FFe Ao hla=gi ok

THEe Mol oF 98untE HAFTH A A ° =

A AANFEM, FoRREH fHlE TE 2ol VIAE FIHEY R/EE 2o 71AE F-Ph-L1 FA <]
Fol Ao gomiy fAE FF AVl HlE] Holm 10%, Hol:= 15%, HolE: 20%, Holk 25%, Holk
30%, Hol% 35%, Hol% 40%, Ho% 45%, Hol% 50%, Hol% 60%, Hol% 70% i AHolw 80%TE HAT
o 4 AAFHAA, dozRE fE FES Aolx 10% WA 80%F HAET 4 AAFHAA, do
FH fFAlE $E2 Holm 200 WA 80%RHE AT A AA A, FoFH fAE TEE Hol=
30% WA 80%RE HART. A AAGEA, FoRRH felE FFES Aol 40 WA 80%vtE H AR
A AAGEelA, orRE fulE TES Hojw 50% ulx] 80ewrE HAITH A AAFEAM, o myH
e TFE Aol 60% WA 80%vHE H AR A AAFHAN, FomFY FelE FE Hojx 70% W
A 80%RtE AT o AANFHAA, FoRFH fE FFE Aol= s0tE HATT. o AAGH A,
o RFE frfd FTEFE Holm ountE HAdth A AAFENA, domRH frafE TES Holm 90%1t
T HAR. A AN, forRE fHlE TFE Holm 95tE HAAT. I AAFHAA, o=

r
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F-PD-L1 A o] Fo] § Aol of
71XH% T S/EE e 71z

A AAGEHAAM, HdAE 29
- R, Hel= 2704d, #Holx= 37)
o4, Aol 47H @01* 570, Aol 6714, @015 hd, A s7he, Aol 97, ol 1074,
Ao 11714, X*Oic 12714, Aol 18709, #Hojie 2, Hojx= Aol 4d E Aol 5] 7113
AE7IZE dEbdTh. AR AAFECAAM, ddAs e 7w FoEd S/EE 29l 71AE F-PD-L1
FAo] Fol & Aol e/l FAY 7S ek A DA A, A=
Bl S/Es 2l 71AE F-PD-L1 FAle] Fof & Aol Ide] B AEVIE vEhirh. <
HollA, dgAE 2ddl Z1AE FrEY /e Bl v1AE fz} PD-L1 <) ?0:1 ¥ X—M
g A7 e, AR AANFEAA, ddA= el
L1 A9 ol § Aol 3de] 13 AE7|HE vepdn. o @/\16331011*1, ﬂ%*&iﬂ% 2ol 7174
7HEld H/EE 2l 71 Z-PD-L1 A Fof F Ao 2
Gefoll A, A
Ay AEZE ekt
el ZlAE W Ee § B SRE A el o AAFHAA, £ Z1AE R 2 el
71 F-PD-L1 f‘z,iﬂoﬂ o g Azl Wit whe2 el ZiAE FIE B/EE e JiAE @-PD-L1 &
Ao} ol o AA A AN A, o dAlE Sl Z)AE
T H/EE 2 Z]AE F-PD-L1 FAe] Fo] F oF UhY, Aojm oF 2704, #Hojk of
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3N, Holw of a7, Hojx ofF 57id, Aolx °F 6704, oF 7714, Aol= oF 87id, A= °%F 9
ML, Hol= oF 10719, Hol= oF 11709, Zol= oF 12719, Hojx o 18719, Hojx ¢ 2d, Hoj: ¢k 3
9, Hojm oF 4d T Hojm oF 59 A AE7IS vERdh. A3 AAFGE A, digAE 2o 71 A
® Frted g/%s 29 71 F-PD-L1 Ao Fo] F AHojk of 7] WA AEVIHS vEdY o
5 AA A, didAl= 2del 71AE FIMEY 2/EE el 71AE &-PD-L1 A9 Fof & Hoj of
1de] AA AE7IRS Rt d5 AAIFECG A, gidAlE Edd VA" FAEY B/EE 2L 7AR
F-PD-L1 A 9] Fo] & Hojx oF 21d9] AA AEHS YERATE. AR AAFE A, tdA= 2ol 7]
e FAEE 2/Ew Bl ZIAE -PD-L1 A9 Fof T Hojm oF 3ol HA| AFEVIHS vERdth. o
5 AN A, gdAe 2L 7iAE EoEd 2/nE B JAE &-PD-L1 g Fo] T Hojm oF
4de] HA AEVHE UERIT. A5 AAIFH A, didAlE 24 7" FoEE 2/Ew 2 VA"
F-PD-L1 A 9] Fo] & Hojx oF 51d9] AA AEZHS YERATE, AR AAFEAA, A= 2ol 7]
e FAEE 2/Ew 2o 7AE F-PD-L1 FA 9] Fof & Hojm Y, Hojk 2/Y, Hojx g, A
ok Y, AHox o7, Aok 67149, Aok Y, Hox /Y, Aol oY, @fﬂE 1071, A=
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(BT-501, PF-06801591, JS-001, Z+#le]Z%+, PDROO1, BCD-100, AGEN2034, IBI-308, BI-754091, GLS-010, LZM-
009, AK-103, MGA-012, Sym-021 % (CS10032.2 o]Fojzl o BHE Aed FAdYelty, I 9o, 3-PD-1
A= AB g Foltt, A5 AAYEH A, 3-PD-1 A= YEZgo|t;, i AAFHE o)A, F-CTLA4 3

A= olEel ol

X
ofd i
s
n
H

g Lo~

o

2, o 1k

s IF o & R

5
L th

otk
)
rr

o
9,

S
ol
-

o
2
N,
12
s
X
o
hu e
ak
oo
N
S
olr
o
ol
2
i
o M
%
ol
o
rlr
12
)
BN
oX,

0,
2
)
2
rﬂn
’
T
—
T
—

, 1

Al 9, 3-PD-11 &A= yiFgolty, A5 F9d,

el A, S-PD-11 A= oplFEvtolr}, AR AAIFEo|A , &-CTLA4 A= o] Z&] FHolt).
B

AN A F A, Bl ZIAE FAEIES °F 0.1 nll WA 10 nM(elE EW, °F 0.1, 0.2, 0.3, 0.4, 0.5

6, 0.7, 0.8, 0.9, 1.0, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5 &= 10
Do wER EANT. e AAGHAA, Zddl VAR FIhEES oF 10 M WA 100 nM(AE =W, oF
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 H:= 100 nM) o] FE=E AL,
A ohE AAGEA, Eelel ZiAE FAEE S oF 100 oM WA 1,000 nM(AlE E¥, e 100, 150, 200,
250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950 HEi= 1,000 nl)9] L= EA)
gk o e AAEEA, 2l A" FIHEE2 ol ¢k 1,000 nM WA 10,000 nM(elE EW, AHolx=
°F 1,000, 1,100, 1,200, 1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,900, 2,000, 2,100, 2,200, 2,300,
2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700,
3,800, 3,900, 4,000, 4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900, 5,000, 5,100,
5,200, 5,300, 5,400, 5,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300, 6,400, 6,500,
6,600, 6,700, 6,800, 6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700, 7,800, 7,900,
8,000, 8,100, 8,200, 8,300, 8,400, 8,500, 8,600, 8,700, 8,800, 8,900, 9,000, 9,100, 9,200, 9,300,
9,400, 9,500, 9,600, 9,700, 9,800, 9,900, 10,000 %= Z3} )9 FE= EATE,

A AAFHel A, Edol 7]AE &-PD-1 A= oF 0.1 nM WA 10 nM(dS &9, < 0.1, 0.2, 0.3, 0.4,
0.5 0.6, 0.7, 0.8, 0.9, 1.0, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5 &=
10 e T2 &A%, g2 AAFg A, o 7jAE &-PD-1 &A= ¢ 10 oM WA 100 nM(dZE
=9, ¢ 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 WX 100 nM) 9 ==
AT, AR g2 AAFENA, 3F-PD-1 A= oF 100 nM A 1,000 nM(1S &9, <F 100, 150, 200,
250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950 ¥+ 1,000 nM) & == =4
ot o o2 AAFEA, 3F-PD-1 FAE HolE ¢k 1,000 nM WA 10,000 nM(E EW, Hojw <F
1,000, 1,100, 1,200, 1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,900, 2,000, 2,100, 2,200, 2,300,
2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700,
3,800, 3,900, 4,000, 4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900, 5,000, 5,100,
5,200, 5,300, 5,400, 5,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300, 6,400, 6,500,
6,600, 6,700, 6,800, 6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700, 7,800, 7,900,
8,000, 8,100, 8,200, 8,300, 8,400, 8,500, 8,600, 8,700, 8,800, 8,900, 9,000, 9,100, 9,200, 9,300,
9,400, 9,500, 9,600, 9,700, 9,800, 9,900, 10,000 & %3} n)o] TE& EA|3t}.

AE AAFeol A, Bo] 71AE F-PD-L1 A= F 0.1 oM WA 10 (S 59, ¢ 0.1, 0.2, 0.3, 0.4,
0.5 0.6, 0.7, 0.8, 0.9, 1.0, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5 &&=
10 niD 9] FE2 EAgTt. thE AAFeHA, o 7|A" &-PD-L1 &A= ¢F 10 nM WA 100 nM(lE &
W ok 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 X 100 nM)9] HL=E &
Ak, AR o2 AAFe ol A, 3-PD-L1 A= 2k 100 nM A 1,000 nM(elZ &9, <F 100, 150, 200,
250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950 =X 1,000 nM)9] FE& FA)
st o g2 AAFelA, 3-PD-L1 A= Hojx ok 1,000 nM WA 10,000 nM(]E EW, Hojm= <F
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1,000, 1,100, 1,200, 1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,900, 2,000, 2,100, 2,200, 2,300,
2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700,
3,800, 3,900, 4,000, 4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900, 5,000, 5,100,
5,200, 5,300, 5,400, 5,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300, 6,400, 6,500,
6,600, 6,700, 6,800, 6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700, 7,800, 7,900,
8,000, 8,100, 8,200, 8,300, 8,400, &,500, 8,600, 8,700, 8,800, 8,900, 9,000, 9,100, 9,200, 9,300,
9,400, 9,500, 9,600, 9,700, 9,800, 9,900, 10,000 =& %23} n)o TE=2 FEA|gT}.

AR AAFeol A, Bo 7] F-CTLA4 FA= 2F 0.1 oM WA 10 (=S £, ¢k 0.1, 0.2, 0.3, 0.4,
0.5 0.6, 0.7, 0.8, 0.9, 1.0, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5 &=
10 ) o] T2 &A%, 02 AAFgolA, EQo] 71" F-CTLA4 A= oF 10 nM WA 100 nM(d S &
W ok 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 EX 100 nM)¢] TL=E &
g, A8 g2 AN, &-CILA4 A= oF 100 oM WA 1,000 nM(elE& E9, °F 100, 150, 200,
250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950 Tt 1,000 nM)o] FE& ZA)
Aot o g2 AANFEA, F-CTLA4 3= Fojx oF 1,000 nM WA 10,000 nM(E &9, Hojx= oF
1,000, 1,100, 1,200, 1,300, 1,400, 1,500, 1,600, 1,700, 1,800, 1,900, 2,000, 2,100, 2,200, 2,300,
2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700,
3,800, 3,900, 4,000, 4,100, 4,200, 4,300, 4,400, 4,500, 4,600, 4,700, 4,800, 4,900, 5,000, 5,100,
5,200, 5,300, 5,400, 5,500, 5,600, 5,700, 5,800, 5,900, 6,000, 6,100, 6,200, 6,300, 6,400, 6,500,
6,600, 6,700, 6,800, 6,900, 7,000, 7,100, 7,200, 7,300, 7,400, 7,500, 7,600, 7,700, 7,800, 7,900,
8,000, 8,100, 8,200, 8,300, 8,400, 8,500, 8,600, 8,700, 8,800, 8,900, 9,000, 9,100, 9,200, 9,300,
9,400, 9,500, 9,600, 9,700, 9,800, 9,900, 10,000 & %3} n)e] TEZ &3},
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Easton, 19th ed. 1995)°l 7] A

Hofo X rl
% gl o
%
¥
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2

Heloll 7AlE F-CTLA4 FA]) H=x= ol 19|

o)
C RYA EE GNAE TTT 4

O ok 2R AAN(AE W, F¥ b AP Fold A¥@ AL ETIBh AN Fol: BT,
A, geh wE P49 FolR XA, AT Foln dE B AW, 250, AU, Asd, s,
B, A R FANE T e A9 gAe dEE Adel Ag, AU A4, 4 94 52 ¥
g, olER AWHAL 2rch. AT ANFEIA, B Ayl o zyEe TR FolE
sk,

) RelE 1% 2ATe Beo] A SRS 59, Belo] AAR FAEd, Belo] AAR F-P>-1 %
A, Bgol AR FPDLL @A, BQo] /| AH FCILM A EE oo 2T EE ole] Qo) BI 9 4
do W i gude] Ruw olgold AR B ZAES TTAAW, o]5w AuEAE 2t o %o
g A% 24T GYAIA BeA Jole] AP A B FUU FARRE U8 & Aok,
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H E-PD-1 A, Edofl 71AE &-PD-L1 A, Edofl 71AE &F-CTLA4 A = o]59 %37 ¢ A3t o
A T BeAe BE o]Fojz Ax BE 2AES IFFAN, o]l52 AFEHAE gErh. A FAS @
R ,

@ ofs 4% mE ohA ) ool AYsHon H8 A BA Er RRAE
ola] AFstE 4= Aok, Hgs oFs A= Hdo] 123 Remington: The Science and
Practice of Pharmacy, 21st Ed., University of the Sciences in Philadelphia, Lippencott Williams &
Wilkins (2005)°l 7]A= o] Att.

24E(E B, 24 71A" FIHEd, 296 71AE $-PD-1 @A, 2ol 71Al" &F-PD-L1 A, 24
of 7]Al"l F-CTLA4 A e o]59 239 Ao W= vAT AP dFHE, F4 FAEA e v gx
AxglozA Azxd F Aok, AY Axge] FHest /jde H8l, Edd Fa= xF¥ Banga, AJ.,
Therapeutic Peptides and Proteins: Formulation, Processing, and Delivery Systems, Technomic Publishing
Company, Inc., Lancaster, PA, (1995)& #Zx3dt. vygx A2y wlo]m 24, wlo]|Z2YxA},
o] AR E, Yxfle, Yt @ YuegaAsE 3ttt

TEAE B Ao 2AE o] Ao WEd AHEE 4 . Alo] I Ao ALEEr] e thekd &
7V W EE E7bes SEAA wEZAE daj Eofo| 2 4ejA] ti(Langer R., Accounts Chem. Res.,
26:537-542 (1993)). o= W, &= FTFIA, polaxamer 4072 A4 HAel @ o]lFAed A= E=A 3}
ARk, Ao A A AL FAgth, o)A AxF JAEHFI 2 2 fdlolAle] AF H AEHA ALEES 9%
a4l vslE<el Aoz Yelgth(Johnston et al., Pharm. Res., 9:425-434 (1992); % Pec et al., J.
Parent. Sci. Tech., 44(2):58 65 (1990)). tigtd o g FArEl3]Al e dwgol Ao &S 93 nlo|a =
A ZA AR AT (Ijntema et al., Int. J. Pharm., 112:215-224 (1994)). © T & %SHjoA], gEHS
A MEstyl ofEo] Ao] WE¥al olyg oE ®AH3lo| ALg¥UH(Betageri et al., LIPOSOME DRUG
DELIVERY SYSTEMS, Technomic Publishing Co., Inc., Lancaster, PA (1993)). X &84 wulz o] o] ALd&
gk w2 F7F Ala"o] d#A k. dE YW, W= 53 A5,055,303%, "= 53] #15,188,837%, W=
53] A4,235,871%., W= 53 A4,501,728%, W= 53 #14,837,028%, W= 53] A4,957,7358 3 W=
53 A5,019,369%., W= 53] A5,055,303%; "= 53 A5,514,670%; W= 53 A5,413,797%; "= 5
& A|5,268,164%; W= 53] A5,004,697%; "= 53] A4,902,505%; wl= 538 A]5,506,206%, "= 53
A5,271,961%; W= 53] A| 5,254,3428 9 v= 53 #15,534,4965F Fxstil, o5 A2 Edd
2 ¥3E.

59
(o

o] 71AE FIlElY =/EE 2o AAE F-PD-1 A 2/EE EYo] 7)Y F-PD-L1 @A L/EE B
Aol 71" F-CTLAd T 23] AT FoAE fl8l, I8 2AE £ A= oE 59 Sy oz 3§
7hegh R FHe] g oF Alx® A e il FHE AT vk B Ay 2o vl
FILEI, o 71AE &-PD-1 A, o] 71A® &-PD-L1 &A|, B 7|A" F-CILA4 A T ol&
o 23 B olE = AxH 1A BEE (a) A Ex FHA, dE EW gEA drERA SR
2, HE A20E, AEEA(YdE B9, JdY AZgx mAdgdd Ages), FEAY, Y, Zgolad
dolE T QigaZdy, ikt (b) uAl, dE 59 A, €5, ZEolEA, navad T 24
A, FE5A ZHoH B, FROIEA ol ibshta, A%t AEd oY, S AR, MRAUEE, oMHEAL
UERF Tt ZYddazas; ZAA daids =3 (o) d8A, 5 59 vladlg 4FvE AgAE,
A dol~E, Agtdl, EdRIE, WEgdERA UEF JHEAHEAER S, FEHHI S E B o=
ALY fEdEZs; d5hd (d) 5YA, dF EW AE(dE 9, 24 A8 =8 YEF A8, 2d
FeolE, 3H, A i ol YEFEY T BHEA EFE; (o) 84, dE 54 3 29 UEF
EE (D) A, 2, 3 2 Avset A 23ske A 2 Agtel as AEgitt.

A= Fal Fokel de W wel 3E I"EAY FE Z'E F . AT FAE S dA ZAE
2 o5 EW &9, A§ B dgde] FuHE HT 5 UAU, oA AE A & EE vE A v S
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S, #-PD-1 A= FHREFFFHolvk. dF AAHEA, F-PD-1 FA= YEFHolth. AN
AN G, F-PD-L1 A= olElZEa 5y, BMS-936559, TIE-Fuk, op@l®gk  <lubEey, CK-301, CS-
A5 AA Gl A, 3-PD-L1 A= olulZFH A
AAGeol| A, &-PD-L1 &A= gdFgoltt, dF AAY

1001, SHR-1316, CBI-502 Wi BGB-A3330|th. &% oot el
Al elel A, &-PD-L1 A BUS-9365590]ch. - N
F ZA5el, BF-CILAM Al o] Z]F-yot},

gloll A, &-PD-L1 &A= oplFrtelrt. o
ks

Az BE EE JEE o, 53 18 £9 mdE A=A @stelrldl AFsich. Q¥ AA e, o
o A9 groln}.

H

i=]
7 Eo AF= g2 8o E"E 34, 344, B4 e 2Z& L3 &)
X 23S ¥gsitt, E35], B dyo] J|EE oF W Jdst, oF8 X5 2 VS x3ste FEY
Fofol A 8o HHFTh
AZ EF £ 7]1Ex 318 A8t olyel & AES 4 4= Jdd. Adgrl, ® a4y Az EF e
Z|Ex= Algk glo] AFgAbel Wit A, B 7" FIEIHY 2o Z1A" d-pD-1 A 2 E=e
olo] oFst xAHES Fosly] Y3 A & Ak, AZ T, EY, Edo], ¥, g, ZHoE, &9, 44
e g2 gker AlS e 4 k. Agol, B oo Az BE EE 71Ex AlE glo] AFgAbd ek A
WAl B 7AlE BIEl T Ee) 7|AlE 3-PD-L1 Ao %3 mE o]o ¢kl AHEL Fosly] 93k
A 2 Ak AE F, &Y, EFo], ¥ f4, EHolE, &9, 4FA Ev tE 3T AGFSE 2T F 3
o A5 AAFEAA, Az EF B 71EE AWA, FAX(AE EW, HER2, KRAS, NRAS, BRAF)S] X}
Fe AASIAY AEA HER29] LS ZAS Y] A% I e Aleks s, 2 Uy Ax EF EE
JIEE TS o EW 54S 2t oA AR A 2 bds 55 A 23 Y

1. 2% 34 9 o9& 34

A FEHAA, 2 Do FA = oAE W L 0y, oA7ud &4 dF WA HA(ELISA), WHEREY
(d= &4, 92" E28), FAZEAY (S 54, FACS™), Wdzz3ztet, ddygy o 23 oo v
Azt Aol s Al
T o dEelA, B AA PD-1, PD-L1 Ei= CTLA4e didh Agel ois] 2o 7148 & & o= s
ok AAste FAES Fdstes AbgE ¢ vk, WAk B4 &A= EE PD-1, PD-L1 ®a= CTLA4 A5F 14, o
7] Biacore 4], ELISA 778 H= FAXZAHAA ux A= oo e 7|x3te] &olatA &1d
T AT E =¥, W0 2013/173223% x). A AAFHlA, olg AA A= Zdol /A A F
L st 289 U3 Y EZ (S 59U, AE wx pAF oy EZ)d Aget. A7 Adges o
NEXZE WFslr] 93 AATE JAIFQA WHLS Morris "Epitope Mapping Protocols," in Methods in

Molecular Biology Vol. 66 (Humana Press, Totowa, NJ, 1996)°] A& =c}.

Qx2S AA AANA, FE3E PD-12 PD-1o] A= Al TAE 3z

1o} A= ol THEHd &l AP A2 vEAE FAE £35Sl Fd2Hednt. A2 FA =
BE|mn g e £ 4 ). R o2, FEstE PD-12 A2 vjEAE FA 7L ol Al EX
H FAE 25t S0 F2AHE). PD-1o] ik A1 Ao AFo] spEEAl sl 21 st I
= H A3t A AAE, F-53td PD-13F Avkd ¥x9] o] SHET. F-53td PD-13 ddd

| v A AEolA AAAoR AW, o= 22 FA|7F PD-1] gk Ajtel] o
A= AS Uebdth. o2 59, Harlow ef al. Antibodies: A Laboratory Manual. Ch.14
(Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1988)& %3ttt A3 AAdeo|A, &-PD-1
A= FA7F 4 AA4ANA PD-10 ek o2 Ao A 20% =3, 25% =, 30% =3, 35% 2, 40%
3, 45% =3, 50% =3, 55% =3, 60% =3, 65% =3, 70% =3, 75% =3, 80% =7, 85% =3, 90% =}
95% ZINHE TSt E tE PD-1 FA (A5 EYW, FBEYFTH) PD-1o] gk Aol dis) FAs. 2
5 AAFel A, &-PD-1 A= FAZE DA HANA PD-1e] g v A AFE 20% WTF, 15% H|®

FEE
of

TR o

115

i,
10% vk, 9% wiwk, 8% vk 7% wiwk, 6% w]wk, 5% wwk, 4% w)gk, 3% wvk, 2% vwwk, 1% v)wgkE 2pdshd
T e PD-1 A (AE EW, WRELFR) PD-1o gk Ao sl FASH erh. dF AAIFHA A,

PD-12 <17} PD-10]t},

AR A AL F-PD-L1 FA|7F PD-Liol gk Adtel] dis] <o 71| &-PD-L1 @A ¢t FAs=AE
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AR EE Fgd 5 v, A5 AXFHol A, F-PD-L1 A= FA7F A AANA PD-Liol Wg v 3
Al AFS 200 =7, 25% 23, 30% 23, 35% =3, 40% =7, 45% 23, 50% =7, 55% 23, 60% =3,
65% =3, 70% =3, 75% =7, 80% =3, 85% =¥, 90% =, 95% =Wk xpdsbA W thE PD-L1 A9
PD-L1ell tigh Agtel dia] ZAset. 5 AP, 3-PD-L1 A= FA7F B4 A& PD-L1o ok
o= Ao AL 20% Wk, 15% w9k, 10% #wk, 9% wwk, 8% mwk, 7% wwk, 6% w|wk, 5% wwk 4% w9k
3% mwk 2% wRk 1% wwmrE Zpdebd w o2 PD-L1 & eF PD-L1o) Wik Aol el BASHA ek, o
2 AN A, PD-L1S 217+ PD-L1o]t}.

AL A A4S &-CTLA4 A7} CTLA4el tist Aol s ol 711" I-CILAd A} AASE=AE
AR EE Fgd 5 vk, A5 AXHol A, F-CTLA4 A= 3A7F 448 AANA CTLAdel Hg & 3
Aol AFS 200 =7, 25% =3, 30% 23, 35% =3, 40% =7, 45% 23, 50% =7, 55% =3, 60% =3,
65% =3, 70% =3, 75% =7, 80% =3, 85% =¥, 90% =, 95% ZIWHE xpdEbd W thE CTLA4 A9
CTLA4Cl digt Agtell izl ZAgrt. A5 AAPFejolA, F-CTLA4 FA = A7 BA Aol A CTLA4e] ot
g2 Ao AgS 20% wwk, 15% w9, 10% "Wk 9% wwk 8% wWwk, 7% m Wk 6% wlwk, 5% wwk 4% w)wk
3% mwk 2% wwk 1% wwherE 2pdebd B o2 CTLA4 3| 9F CTLA4o] digh Ao el BAsHA gerh. o
A A E oA, CTLA4E Q1ZF CTLA4o] T},

A=)

B

2R ] AAdE Fxste] ¥ @] olsid Aok, Iy, oA & e WS Al
ll

° 2 o @ o
2 AN eotok ek, B AAY AN R AAGEE 0F oA BAL 97 Aola, ole] AXA
Sre Wy m we] FelRel Al AAEL X Fe AP R8sl 2w Pyare] 8] el Esol

of s} Ao olalHr},

(]

| QT EohaRRY 04y % EdhaREY WA S0 HR-HY % R9S ARgstel 4Ae) T v
o) g FAEYe Bukg Wrkeh] A8 AANAG. EebaREG Uy wae 3 MIV-Balb/c vh
ol S5 Falol olal] FolE KNI $FL ol §3ATh, EehAFE U4 RAe FVB nhg2olA §4 A

W oe o] qEEA o4 Fos $%E ol gttt

EohaRRG WY R oe, haE 8 dRT(IE AFR2S 0.56) Bt T 50 ng/kg0® 19
15] 472 ARk, £UE Fo5 %ol sl FAEY 50 ng/kg =) 109 WA 14 F 553k3 FACS]
g8l BARGT. ¥ la R = bl EAE A3 gol, FAAEEE Zhzh FolA P)-1 R Ny wAshs
D8+ T AES] AEe FAAAG. E Lol EAE A3 Pol, FAUNE Ea FgolA FOPIE WA=
D8+ T AES AHe TR vhATeR, = Lo mAE A3 gol, FAEHe FYoIA D4+ T A%
ol D8+ T Al H|E REo= F7HAAT

Edpafay wg
19 13 A2 A
ofel Akl
% 2col =AlE A
]

fEF(iE AS22 0.5%) £= F7MEY 100 mg/kgl =
shlth. T4S H2N113 Fgoll il F7HEld 100 mg/kg X FEe] 149 & F~&skal FACSol
2a¢l =AIE AT o], FIIEIY s7HNZT. = 2b H
Zol, BIlEl e 747 Fgo A FOXP3S 2@ EA @kl FOXP FE 5l (D4+ T A
S7IZT. = 2d WA = 2dell ©AE AR o], FAHES e 77 T4l A Kie7, IFNy , PD-1,
0X40 2 TIM3S W&sl:= D&+ T AEe &S Z7MAZAY. &
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[0274]
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AAld 30 AW FF A £ BAEE dF FIEIEY 523

EgAFFE WA Fob & FVB rhg-2olA 4 A = oA &= A o453t w928 H]dlE iz
(Mg AEZ2~ 0.5%), F7HEID (1Y 13] 472 25 mg/kg, 50 mg/kg & 100 mg/kg) L& F-PD-1 &A|, -
CTLA4 T olo]&EFY 2A39] ZFo= A 83qtt. FIEHS &% o|&4] WAooz T% A4S Fov|shA
Ak, 25 mg/kg, 50 mg/kg L 100 mg/kgol A FHFEFHATH(p<0.05). HN113 EftA~FFy U4 4 =24
o & e A3 dojhyk. t$ol, PD-1 gAet 239 50 mg/kg FIHEIHS FIMElY w53 wlmako]
FomEA ¥ e 5% G5 (X% 4a, p=0.0079) 2 7} HES (X 4b, p=0.05)S LIEFIL},

AAld 40 B S W B4 F8tal, HER2+ ¥4 F el A PD-1/PD-L1 A9t 5283,

AT 3 vk~ 82 F o]FolA ®E. FHI} MEFS H2NII3ES 10% FBSE ZE= RPMI HA[ellA
/34 A1 7Tk, BALB/C MMTV ErbB2/Neu wiZdo] A% 47 whg-~2RE o] HER2-YA AT AE2FE AGAIH
th. Fo5(MMTV-Q1ZF HER2) F4& AUt Alddd AFd HER2E Hrdsts 2719 Iz MEFE A&t
BT474(ATCC V21 WM& : HIB-20) 2 SKBR3(ATCC 7VE=1 W&: HIB-30). BT474 M¥E: o2E=z 9 Z7
A=EE 584 $Adolal, HER2 FEHaL, 10% FBSE zHe RPMI iAol A A=t} SKBR3 A& ol AER
A 9 zaAAHE T%ﬂ S4dola, HER2 ZZ %3, 10% FBSZ 2zt DMEM wixlol A A = dt}.

o AlFE AP 9e, F7EIES DNSOOl 10 mMe) HEE ZFgstdth. AAW AFE Y, FIE Y-S
o TR 0.5% HEAER o SalA7]aL, 271Y o]dt B 4T AFEAT. FAEES W] d ZA
7 25, 50 H= 100 mg/kge] SO = A @G el o) 19 13] AAU Tttt EfaFTES 4T
A Ageta, Eat PBSOl &lAskar, vl 30 mg/kg, ©lolAl 15 mg/kge] EY {FoE HU T}\]'—E‘ 7
&9tk 8-PD-1, 3-PD-L1 % ofo] 2By thEH(2A3, LTF2)ol] thdh mp9-~ Eolz S BioXcel | ZF-E T
Yatar, 27 e HAU FAE B8 15 23] wpg-suir) 200 pgo® TGtk RE FAE AAY AT7E
A1t PBSell 84 3813ict.

Az AA_AA. Aol AlESol dig FItE el Wi Gl #S 271 A, AEe] Ao 852 el

ol AA BAHAY. AEES 069 WA W] Helol=o] HelolPsa, thrHon FHshe §3e] T
= o

i
ko
p

Hoz X7sAT. AEES 37CoA 72412 5o FAgeta, AE AEFHS 1:3 3oz CellTitre-
Glo® Assay(Promega)®] A3} % Cytation™(BioTek)S AF&3F 234 o 7] x3dbe] AASSTE. mac0Sel
)3+ GraphPad Prism B& 8.1.03 AF&3le] &F-wr3 A4S AXbsln. 28 23S Hojx 33 S8t

Bt w2 Gl Aol ARg-E A

CFSE Z2] 714, <1z PBMCE wralabar, RPMI 2 10% FBSOIA WAl FAAZATE. ol F, AELE AFRALe] Z2E
= (Thermo Fisher)ol weh CFSEZ @Aata, 1 x 10719 AEES 28 420 WA 4 ul)dlA E71Ed3} 87
T oA flo]l 3-CD3(0KT3; 1:1000)/3-CD28 W] =(Thermo Fisher)E 3Hfsl= 969 Zgo]|Eo]| A|QelqTt.
96A17F & A|EE &-CD3(UCTH1; 500 ng/mL), 3-CD4(ZE OKT4, Biolegend; 500 ng/mL) % 3-(CD8a(EE
HIT8a, Biolegend; 500 ng/mL)°o. 2 AA3I3ct. D4 2 (D8 T AlXEo] gk It virle 2o =2A A,
HA=8 A XS ALgSte] CFSE+ M3 e ARFFoaxn ZAAFAT. FlowJo™ AZEY OIS Abgsle] EAS &

Pateinh.

"

A gl B BAS 98, D8+ L D4+ T AIEE Izt PRBUCEH-E welatitt. Z27aAnid 5
X 1067H94 T AMEE -CD3(1 pg/mL) AMFZEHE 64 ZEo|Eo H7lstar, 3-CD28(0.5 pg/mL), 10 nMol A <]
(D28 2 FIElY EE 1.6 pMollAe] &-(D28 ¥ Frleldes xzstgivt. Wabda A dd A4 (RIPA) &%
HE ARRSte] Az 158 e 1ARE F AS &AzlY. A E2Yl AMEHE 12+ A E Cell Signaling
Technologies(T]=r wjALS=Al=F ®I¥]) =+ Invitrogen(Thermo Fisher Scientific, U=y wjAlFAl=F &%)
p-ERK1/2(Thr202/Tyr204; #9101, 1:1000, 42/44 kDa), p-AKT(Ser473; DOE #4060, 1:1000, 65 kDa), p-
PI3K(Tyr458/Tyr199; #4228, 1:1000, 85/55 kDa), p-ZAP70, p-ITK(Tyr512, #PA5-64523, 1:1000, 72 kDa), p-
Src(Tyr416, #2101, 1:1000, 60 kDa), p-Lck(Tyr505, #2752, 1:1000, 56 kDa) 2 GAPDH 249 thZ+-(ab-9484,
1:10,000, 40 kDa; Abcam, 9= ZBHZA])C2HE U5t tt. HER2-%A A7 M EF BT474 2 SKBR3 2 3
I A ZEF H2NL13S 1AIRE, 3AIRE, 6AIRE, 24A1%F B 72A13F 5t F7}E d(ﬂrﬂr 7 nM, 35 oM E= 50 i) o=
A7k, AFEE 23 A= 3ehdE AT HES 9% a-E7] HRP I1gG(Santa Cruz; sc-2005, 1:3000)3%
t}.
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np9-~ MZ o] AE E4. TRIzol® ReagentE PureLink® RNA Mini Kit(Invitrogen™, Thermo Fisher
Scientific, W= vwjARSA =5 %E‘)Q} AF-g-8to] 10‘” EO& 50 mg/kgoll A8l F7ElH E= W2 (MY AER

2, 0.50) 2 AAY X H5E Fob TYOZEE RNAE FE313Ith. TapeStation 2200(Agilent Technologies) 9
¥+ X2 EF(NEBNext Ultra II Directional RNA L1brary Prep Kit for Illumina and NEBNext Poly(A) mRNA
Magnetic Isolation Module, NEB)O w} glolB#la] Az AFEE 500 ngS AF&3lo] & RNAS] H&F 9@ A
e e, ddam FolrdEE E¥sla, NextSeqs00 FAIZ(I1lumina)dlA Al@A st MZujrt
2500870 WA 50005k 9] 4 et 75 bp Bl=E AT, vholazojeo] HolE 9 dH|7by %o wEe] A
Tr8HE= AFFY package in ROllA 3w Qdvk. 4rstel RNA A2 58, vjutoloj e 2pe2 2d B4 3 {4
2Fe] e E=(FDR<0.05)2 LIMMA package in RZ AAHUAT. x5H oz Byl FHAAE AFRSte], =2 2
B2} 7% 533 B4L8 MetCore GeneCoollX = E AT, FAA AE 553} Ao thak GSEA AT E¢ o=
A3t RNA =2 AFEEAT. AR SHES 106 nvrez A, A9 A 2= 0.05 vV p-
2 1.5 279 w4 Wslel] 7] xste] AEEHT. R HA 3.5.0& AFESY BRE B4S AT, A4
% r

B 9 AR g 94 AEE AEAE-y 10-73074, ob] g A 2 T AT 4% 24
18-5274 2 -5 6-FA4 A9 AES TPAAT, oF REE WS TFHE AU % 7Y F

oAl PD-1 X+= PD-L1 &-4e} AT qTt.

AAY w92~ AF. Ao 658 WA 8FH e oA MMIV/Balb/c 2 FVB ml$-2E2 AFR3SI9T. X8 25
289 n=5mtE] A 8ulEle] wpg-~Z o] Rl Tl H2N113 HER2-4A, Edf~%3vl wizby 2oF ndS AlS

g AAW AFS A, 5 x 10749 AES TaFolE 93 2o HEAF] T, %A MMIV-Balb/c 1}-&29)
S 2% dFEE 100 pL FH2 93} g4d Ax dgdoz A FASIY. Fob i3

F WAL AL AN AR A, AT L' FF BAL WA B 20l A Y A=
S ol dston. FA9Is % R 40 WX 80 m O E Wk FF F7|E 2= HNLIZ £ 2] Hls)

A% 5 Ol Al0%le] AAshan, 60 WX 120 m O Weki: $9 A71E i Fo5 9 mle] dis) g A

14906 Aaratt, 29 a2 4 (o] x /28 Agate] AXEAL, 74 Ho] B E& ztzte] A
AA 3E 9 2 A5 2 9 2L XFE A, TS g9 9 A5 aFoR] T8 & v E
(1) ¥3)Z gzde A=z~ 0.5%), (2) FEIY(AF2 25, 50 == 100 mg/kg, 19 13]), (3) Egtx

FAY @530 mg/kg 29 &7, olF WIS 15 mg/kg, HAW FAb), (4) F-PD-1 ©5(200 ng, FHAU
FAE), (5) ofo]lAERY 243 ©@5(200 ng, AW FAH), (6) F-PD-L1 ©=(200 ng, H54H FAH, (7) o}o]

Q) LTF2 ©=(200 png, 4 F4) Ee (8) Tt H# EgtafFy, 3-PD-1, ofo]AEby 2A3, &-PD-
EE olol2EY LIF2 & o= dhe] o]F xgow Amagi. BY E telAe] Woay @ ofo] el
a2 A0Y, A4d, ALY # A2 Mt 4 FHE 157 23] AYFHE FAATY. AEES
UE s, %ol 1500 m o] weld FAd =eet o A4t

;O

FAEZEAY T4 AAL] ATE A8, TFES AT VAHeRE 2ZsEta 70 unm HEHE T SHAA
t}. o]F, AIEE 30 pg/mL DNAse(Sigma-Aldrich), ©]oJA Fc EF(ZFE 2.4g2)°] AMAEA AT, o]F o4

> agds veke TIL st el s A Zed=2 g8, A5 Ao, dElE AXEE FAEE
WA A 3417 WA 4A 7 B¢ GolgiPlug(BD Biosciences; 1:1000) 2 GolgiStop(BD Biosciences;
1:1500)2] &4 slo] T=E 12-v]g2Eo]E  13-olAEIo]E(PMA; 50 ng/ml) = o] w=mlolA(1 pg/ul;
Sigma-Aldrich) o2 FQAEFT. BE7Fs ME 2 F& AEXE 737 Yal Fixable Yellow Fi+ Zombie
Red % o]:= dlup= FACSOl o13] MES #48sint. AF %% Aol BD 839 A5 v=s Aeidel H71s3d

A B BE BA E4S Prism(MA 9, GraphPad Software, Inc)S AFE3te] F33kict. dlolg & +/-
A3, & 5a WA 5coll ZAIE A3 o], Algy] HER2-A 1ZH(BT474, = 5a % SKBR3, = 5b) % 33}
7

(H2N113, = 5¢) EdtAFFy Wy 0 % AXFolA, F7HEd 2 724130 yYies W99 Glpoz &%
oA Alx A AAE YERATH (= 5a WA 5coll =AIE dlolH = +/- SEMSD).

= 62 F7tEd ave Wrhehr] $13 HeN113 EfkaFah RIgHY HER2-d 3ot 4 Bds RoEr. =
7S FAEY G3E A7) 919 Fob ETAREFH U4 MR- 9 Y wRE woEd. S &
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Fol Mol BAEY AuE wa AxY E geld wSI3 vustel folvd 3 9EH TG 4F oA U
AR AEES AAAATH HNIS vhes Zelo] diF Anhs % ga ulA % sbel wAIHO] T, Fob uhe-

2 B st 2yE & 9a UK = 9b°ﬂ LAlEo] gtk BE F tolA, FIHY AaReE T 5§39 2 A4
E&o &% &4 S AAHAAY. T 10a WA = 10bol] TAlE Ax}p o], EfAESFT WAL Fos &
ol A AFHAIL, o] Al=Ho] EgfARFH g AN FAEHY AMES A ddF R AHdE FF
2dS vehdts AS IANA ok FAE g 93 HER2 AsdYE A2 A= FrHdYdoE A5d
H2N113 A2 9 Fob FFellA o] E~X=Z-HER2 B F HER24] digh 2" EX F4& ARgste] IRIEATHE
1la WA = 11b; T = F7ElH, V = 83| &).

Egtafay vigd B Egpamant LHH TY Ed = vhe] FRISIg A9 FACS A& At F7)
Bl A=e] 149 F H2N113 2 & C(D8+e] wWig=A S7hel D8+ ml& B D8+ &xt7] 719} (CDA4+CD62L-
W= eI CD8+ a7 719 T Al Fefvsil o S PD-1+ 3 TIM3+ HW‘S&% 1o

FATH. & 12a WA = 12e= HN1I3 Aol digh vlslE dixa(V) e FIEHE (M 2% Aa & vt
Aetell digk 25 BFErh. o] AXE E3 Kie79 T7HE FdS YERNIL(E 13a), ol HFE A

d iz vaste fousiA ¥ e JHEE-y Hde o) JF5H FUhE *1]4 SAERE olyet ST
H 53] 71%S JeERdtH(E 13b). AT, EIHEY A 8% ®e (D45+D3- FIZ o] fojw|stA Z71d
CD49b+ #p<d sl Az Jo HES AGAATH(E 14). d$e], F7HEd X =% H2N113 T4 (D45.2+ |
o] HlE&ZA FATF(CD11c-F4/80-CD11b+Ly6GHLy6C+) A4 MHC 11 A SAAME 2 g MDSCe] §-2ln)
6& Z}i, 2 OMHC 11+ thA A, CD103+ A1 Al fFondt 2712 d5edth. & TILoIA 9] PD-L19] 2&
= HE 2 (V) X&mE TILY Blaste] £ (T) X 5E TILOlA 9] (D45+ AlxEe]A ] PD-L1 2d 9

7}% Zeg BAFYTHE 15a WA = 15b).

ojdel kel HaN113 Azl FARSHAl, FIMEIH ] 109 F A5d ESAFEE WA Fob 3t S, A
A€l FACS w412 (D4t 8L (D8t &) 719 T Al shel i = tellAe] 57kl EsE-y 2de HFl
tH(= 162 WA = 16b). D8+ &I7] 719 T Al 3k S7he S B % PD-1+ H‘;i% AS AT (=
16c WA = 16d). forstdl, FIHEd & Egpafay vz (H2N113) 5t Eep=fa 7k Wi (Fo5) HER2+ 3%

¢ R F telA (D8t S D4+ Y] AlEe] Nl Rk ofuE aay] Ve B PD-1+ e w2l

tm

o

= & 7R

AR FF vAEA dig FAEEe] 235 F7FRE odfsty] A, FAHHORE X5 Fob EfAFFH
WA Fdol tigk Hiutelol Y| A wE #A o] FAEAT. TG A gk AR FACSOl ol AAR
A3 o]l Ax F A10YelRaL, ojmel] a3r] 719 T *ﬂi 7550l Hel & FAEY A8 27 Atoldd AT
3] Aoldt Aor AAHY. WY AE V5(E 17 € % 18 A ¥ 18h) E FY AA(E 19 E % 20a W
A & 20b0)¢F FHERE FAAe] Feug Aol Hs|E dxwtd vlaste] FAEY XRE Tl B
HATHNES = A tste w53k d5). dSo], A4 A 282 FAEY A5d %A I AAA(E
2la WA & 21d)ol] gt g5k A v AdE FdAtel A dERES BT o] fHA ME=

/gp Z

A Ao RHE HIFTHAL, olHEFYFH(E 21la) ¥ AELEYFH(E 21b E = 21c)o digh w52 A
"o}, o] F1AF AE dlof, 2 454 2ES YeE Sold fdxE WY #e" fdxk, o709 084,
CD3D, CD3E; ArolEFFel AT #ARP AR [FNG, GAMB, GZMA, CXCL9, CXCL10, CXCL13, CXCR6, STATI,
IBY21, ID0I; WS WEH wEE A: (D274, PDCDILGZ, TIGIT; 2 T AX 2 NK MEE=AZ #APHE FHA:
PRF1, NKG7& XSt (= 21a WA = 21d) o] HolH&= Tl do]l EgtaFFy g Rdol A i 3
AAL B ARl EFRRL A Yol MMES] WA S SV 4 Avkes 3& AA g,

, Foe o] FrsT. =
B u}%cow ?ﬂﬂﬂﬂ 239 P-LL AAZE 28 A5 el
T wEa vawd felvishl B4R FF 4F oA % felushl ANE 4EES dehie Ao 3
ASACHCE 220 A © 22b). FAR, EShARRT U4 Fos %S 2 vhsolA, F-PD-1 olAIAI%
23 FAUNE B@ T A wEun fousil $3E $-FF B % Kol o FEd A4
£ 2 Aok WANCE Ba U E 20). Fod DALl FoALN L EhaREY) £qol ma

=
Z
o
D:
i)
)
o,
~ J
U
>—A
~
as}
U
T‘
—
lo
o mE:_l
o et
o
of\
N
)
>,
N
1U
oZ,
o
:E
r:i
2
12
2
o,
N
)
;

L
AL, FIE o] EgfaRTel tE o] 27] WS FEsa Y F-FF £ L fFrelvsH
M AEEE AT AS AT (s 24a A = 24b) o] dlelEli= PD-1 HE PD-L1 #HE oA
Al S EIEEI O] 3ol HER2-FA R b 2 dbel WiE iAde AaE A S gtk AS AE
o A om, ojAE 53 EdtaT i A HER2-FA A3e 2= Aol ois) dEn
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-~%-- 7t 50 mgkg
------- - 711 ) mokg +&-CTLA-4 &=
- R 5 mofkg + &t-PD-1 &5

~-g-- 7l 50 mokg + &-PD-1 &4 + - CTLA4 &

1300 -

1000 -
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| e
[l
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=7teld 3 mylkg

l
=7teid S mkg +&-CTLA-4 24
=7teld S0 mghkg +&-PD-1 &

71E15 50 kg + &-PD-1 aral + &-CTLA-d a1

HZEE (%)

0 -

BT474

G150 =5.24 M

Mz SLE (%)

e

S 3

l -57 H -§6 L] -§5 H -i4
log1oML £ 7HEI H 1

3

100

GI50=50.1 nM

ME ME (%)

6 5 4
logioMI=7HEl ]
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15004 © HlsIZ
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SEQUENCE LISTING

<110> SEAGEN INC.

<120> METHODS OF TREATING CANCER WITH A COMBINATION OF TUCATINIB AND

AN ANTI-PD-1/ANTI-PD-L1 ANTIBODY
<130> 76168-20057 .40
<140> PCT/US2021/059534
<141> 2021-11-16
<150> US 63/114,797
<151> 2020-11-17
<160> 1

<170> FastSEQ for Windows Version 4.0
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<210> 1

<211> 1255

<212> PRT

<213> Homo sapiens

<400> 1

Met Glu Leu Ala Ala Leu Cys Arg Trp Gly Leu Leu Leu Ala Leu Leu
1 5 10 15

Pro Pro Gly Ala Ala Ser Thr Gln Val Cys Thr Gly Thr Asp Met Lys

20 25 30
Leu Arg Leu Pro Ala Ser Pro Glu Thr His Leu Asp Met Leu Arg His
35 40 45
Leu Tyr Gln Gly Cys Gln Val Val GIn Gly Asn Leu Glu Leu Thr Tyr
50 55 60
Leu Pro Thr Asn Ala Ser Leu Ser Phe Leu Gln Asp Ile Gln Glu Val
65 70 75 80

Gln Gly Tyr Val Leu Ile Ala His Asn Gln Val Arg Gln Val Pro Leu

85 90 95
GIn Arg Leu Arg Ile Val Arg Gly Thr Gln Leu Phe Glu Asp Asn Tyr
100 105 110
Ala Leu Ala Val Leu Asp Asn Gly Asp Pro Leu Asn Asn Thr Thr Pro
115 120 125
Val Thr Gly Ala Ser Pro Gly Gly Leu Arg Glu Leu GIn Leu Arg Ser
130 135 140

Leu Thr Glu Ile Leu Lys Gly Gly Val Leu Ile Gln Arg Asn Pro Gln

145 150 155 160
Leu Cys Tyr Gln Asp Thr Ile Leu Trp Lys Asp Ile Phe His Lys Asn
165 170 175
Asn Gln Leu Ala Leu Thr Leu Ile Asp Thr Asn Arg Ser Arg Ala Cys
180 185 190
His Pro Cys Ser Pro Met Cys Lys Gly Ser Arg Cys Trp Gly Glu Ser

195 200 205
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Ser

His

Thr

Tyr

Ser

305

Pro

Val

Lys

Pro

385

Asp

Gly

Gly

Glu Asp Cys

210

Arg Cys Lys

Gly Cys

Phe Asn His

260

Tyr Asn Thr

275
Thr Phe
290
Thr

Asp Val

Val Thr

Cys Arg

340

Arg Val

355

Phe

Ser Asn

Thr Leu

Ser Leu Pro

420

Arg Ile Leu

435

Ile Ser Trp

Thr
245

Ser

Asp

325

Val

Thr

Ser

Thr

405

Asp

His

Ser

Pro

230

Thr

Ser

Ser

310

Asp

Cys

Ser

Leu

390

Ile

Leu

Leu

215

Leu

Pro

Phe

Cys

295

Cys

Gly

Tyr

375

Pro

Thr

Ser

Thr

Pro

Lys

Cys

280

Val

Thr

Thr

Asn
360

Phe

Leu

Val

Asn Gly Ala

440

Arg

Thr

His

265

Ser

Thr

Leu

Leu

345

Leu

Tyr

Phe
425

Tyr

Leu Gly Leu Arg Ser

Thr

Asp

Ser

250

Leu

Met

Val

Arg

330

Pro

Pro

Leu

410

Ser

Leu

Val Cys

220
Cys Cys
235

Asp Cys

His

Cys

Pro Asn

Cys Pro

300

Cys Pro

315

Cys

Met

Phe

Ser

380

395

Tyr

Asn Leu

Leu Thr

Arg Glu

Ala Gly Gly

His Glu Gln

Leu Ala Cys

255

Pro Ala Leu
270

Pro Glu Gly

285

Tyr Asn Tyr

Leu His Asn

Lys Cys Ser
335

His Leu Arg

350
Ala Gly Cys
365

Phe Asp Gly

Leu Gln Val

Ser Ala Trp

415
Gln Val Ile
430
Leu Gln Gly
445

Leu Gly Ser
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Cys

Cys

240

Leu

Val

Arg

Leu

320

Lys

Lys

Asp

Phe

400

Pro

Arg

Leu

Gly
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450

455

Leu Ala Leu Ile His His Asn Thr

465

Pro

Val

Arg

545

Leu

Phe

Pro

Ser

Pro
625

Gly

470

Trp Asp Gln Leu Phe Arg Asn

485

Asn Arg Pro Glu Asp Glu Cys

Leu Cys
515

Asn Cys

530

Val Leu

Pro Cys

Gly Pro

Pro Phe

595
Tyr Met

610

Cys Pro

Cys Pro

Val Val

Leu Ile

675

500

Ala

Ser

His

580

Cys

Pro

660

Lys

Arg

Gln

Gly

Pro

565

Ala

Val

Ile

Asn

Glu

645

Ile

Gly His Cys
520

Phe Leu Arg

535
Leu Pro Arg
550

Glu Cys Gln

Asp Gln Cys

Ala Arg Cys

600
Trp Lys Phe
615
Cys Thr His
630

Gln Arg Ala

Leu Leu Val

His

Pro

Val

505

Trp

Pro

Val

585

Pro

Pro

Ser

Ser

Val

665

Arg Arg Gln GIn Lys

680

Arg Leu Leu GIn Glu Thr Glu Leu Val

690

695

Leu Cys

475
His Gln
490

Gly Glu

Gly Pro

Gln Glu

Tyr Val

555
GIn Asn
970

Ala Cys

Ser Gly

Asp Glu

Cys Val

635
Pro Leu
650

Val Leu

Ile Arg

Glu Pro

460

Phe Val His

Ala Leu Leu

Gly Leu Ala

510

Gly Pro Thr
525

Cys Val

540

Asn Ala Arg

Gly Ser Val

Ala His Tyr
590

Val Lys Pro

605
Glu Gly Ala
620

Asp Leu Asp

Thr Ser

Gly Val Val

670

Lys Tyr Thr
685

Leu Thr Pro

700

_99_

Thr

His
495

Cys

His

Thr

975

Lys

Asp

Cys

Asp

655

Phe

Met

Ser

Val

480

Thr

His

Cys

Cys

Cys

560

Cys

Asp

Leu

Lys
640

Ser

Arg

Gly
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Ala Met Pro Asn Gln Ala GIn Met

705

Arg Lys Val

Gly Ile Trp

Lys Val Leu

755

Asp Glu Ala
770

Leu Leu Gly

785

Met Pro Tyr

Leu Gly Ser

Met Ser Tyr
835

Arg Asn Val

850
Gly Leu Ala
865

Gly Gly Lys

Arg Arg Phe

Trp Glu Leu

915
Arg Glu Ile
930

Pro Ile Cys

Lys Val

725
Ile Pro
740

Arg Glu

Tyr Val

Ile Cys

Gly Cys

805
Gln Asp
820

Leu Glu

Leu Val

Arg Leu

Val Pro

885
Thr His
900

Met Thr

Pro Asp

Thr Ile

710

Leu Gly Ser

Asp Gly Glu

Asn Thr Ser

760

Met Ala Gly
775

Leu Thr Ser

790

Leu Leu Asp

Leu Leu Asn

Asp Val Arg
840

Lys Ser Pro

855
Leu Asp Ile
870

Ile Lys Trp

Gln Ser Asp

Phe Gly Ala

920
Leu Leu Glu
935

Asp Val Tyr

Arg

Asn

745

Pro

Val

Thr

His

Trp

825

Leu

Asn

Asp

Met

Val

905

Lys

Lys

Met

Ile Leu
715

Ala Phe

730

Val Lys

Lys Ala

Gly Ser

Val Gln

795
Val Arg
810

Cys Met

Val His

His Val

Glu Thr

875
Ala Leu
890

Trp Ser

Pro Tyr

Gly Glu

Ile Met

Lys Glu Thr

Gly Thr Val

Ile Pro Val
750
Asn Lys Glu
765
Pro Tyr Val
780

Leu Val Thr

Glu Asn Arg

GIln Ile Ala

830

Arg Asp Leu
845

Lys Ile Thr

860

Glu Tyr His

Glu Ser Ile

Tyr Gly Val
910

Asp Gly Ile

925
Arg Leu Pro
940

Val Lys Cys

- 100 -

Glu Leu
720

Tyr Lys

735

Ile Leu

Ser Arg

Gln Leu

800
Gly Arg
815

Lys Gly

Asp Phe

Ala Asp

880
Leu Arg
895

Thr Val

Pro Ala

Gln Pro

Trp Met
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945 950 955 960
Ile Asp Ser Glu Cys Arg Pro Arg Phe Arg Glu Leu Val Ser Glu Phe
965 970 975

Ser Arg Met Ala Arg Asp Pro Gln Arg Phe Val Val Ile Gln Asn Glu

980 985 990
Asp Leu Gly Pro Ala Ser Pro Leu Asp Ser Thr Phe Tyr Arg Ser Leu
995 1000 1005
Leu Glu Asp Asp Asp Met Gly Asp Leu Val Asp Ala Glu Glu Tyr Leu
1010 1015 1020
Val Pro Gln Gln Gly Phe Phe Cys Pro Asp Pro Ala Pro Gly Ala Gly
1025 1030 1035 1040

Gly Met Val His His Arg His Arg Ser Ser Ser Thr Arg Ser Gly Gly

1045 1050 1055
Gly Asp Leu Thr Leu Gly Leu Glu Pro Ser Glu Glu Glu Ala Pro Arg
1060 1065 1070
Ser Pro Leu Ala Pro Ser Glu Gly Ala Gly Ser Asp Val Phe Asp Gly
1075 1080 1085
Asp Leu Gly Met Gly Ala Ala Lys Gly Leu Gln Ser Leu Pro Thr His
1090 1095 1100

Asp Pro Ser Pro Leu Gln Arg Tyr Ser Glu Asp Pro Thr Val Pro Leu

1105 1110 1115 1120
Pro Ser Glu Thr Asp Gly Tyr Val Ala Pro Leu Thr Cys Ser Pro Gln
1125 1130 1135
Pro Glu Tyr Val Asn Gln Pro Asp Val Arg Pro Gln Pro Pro Ser Pro
1140 1145 1150
Arg Glu Gly Pro Leu Pro Ala Ala Arg Pro Ala Gly Ala Thr Leu Glu
1155 1160 1165

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

1170 1175 1180
Phe Ala Phe Gly Gly Ala Val Glu Asn Pro Glu Tyr Leu Thr Pro Gln

1185 1190 1195 1200
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Gly Gly Ala Ala Pro Gln Pro His Pro Pro Pro Ala Phe Ser Pro Ala
1205 1210 1215
Phe Asp Asn Leu Tyr Tyr Trp Asp Gln Asp Pro Pro Glu Arg Gly Ala
1220 1225 1230

Pro Pro Ser Thr Phe Lys Gly Thr Pro Thr Ala Glu Asn Pro Glu Tyr

1235 1240 1245
Leu Gly Leu Asp Val Pro Val

1250 1255
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