Bjinkfa

ZIHS3dl 10-2022-0132555 %'?'rﬁ"

(19) RV =E3H(KR) (11) F/AEM3E  10-2022-0132555
(12) F7/WE3FE(A) (43) BAHLAA 20221309930

(51) FAES &/ (Int. Cl.) (71) &8

AGIK 31/444 (2006.01) A6IK 31/4709 (2006.01) o B 2¥ A= QB ¢ fFUBAE 2H H

A6IK 31/517 (2006.01) A6IK 31/519 (2006.01) Ap2 A|2H

A6IK 39/00 (2006.01) A6IK 39/395 (2006.01) )= "ALA 78701, ©24€l, 210 YIAE 7 AE

AGIK 45/06 (2006.01) A61P 35/00 (2006.01) gE

CO7K 16/32 (2006.01) (72) =}
(52) CPCE3|&F ol &

AGIK 31/444 (2013.01) u|=- ElXLA 77030, FAE, 1515 EF

A6IK 31/4709 (2013.01) Benls ) /9 o SUBAE o8 EAls ¢l
(21) 993 10-2022-7027701 A= WA AlE
(22) 2LLA(FA) 20218014299 ZHx AEA

AN TR Qe v = "AbA 77030, F2HE, 1515 &

oo = Bonle X /Q © A $H EHx2 AU

(85) Hd%ﬂ—gxﬂ 294} 20223082810 qﬂgg zﬂﬂlﬁﬂﬁi 1 A ATE b ]
(86) =A|Z=YHSE  PCT/US2021/015662 (74) deel
(87) =AIE/HAE WO 2021/155113 =sme st

ZATALA 20213084 05¢Y L
(30) X A=%

62/967,275 202004019299 W] ==(US)

AA AT R F 8 B

(54) o] WA NRGl SFAE AL o
A9 AL

X2E 9% EGFR/HER2 E]24 71utA] JAA 2/xx=

HER2/HER3 3

(57) 8 o

>+ EGFR/HER2 TKI, HERZ/HER 3 A3} A, £ EGFR/HER2 TKI 2 HER2/HER3 ¥4 3} Ao =3& A}
43 AEE g o FAE AEss U 2 oA Hduld oF AAE X F e Yol B A AlFHL).
el NRG1 §FA7F e AS & AU AEE S5 *W‘EW} a2 3 Au® 3= FH EGFR/HER2 TKI,
HER2/HER3 EA 3} 34, &= 35 EGFR/HER2 TKI 2 HER2/HER3 F 23} aA|e] %3o= Xgdr},

0] Z = - %la

265g€nhﬂ

ey
obshely

vizte g

MDA~178
NRG1-DOC4

>1000nM

szey
AN EFEY
REEE
dezEY
EREEN

B 2K

EEREN



ZIHSd 10-2022-0132555

(52) CPCES|&EFH
A6IK 31/517 (2013.01)
A6IK 31/519 (2013.01)
AGIK 39/39558 (2013.01)
AGIK 45/06 (2013.01)
A61P 35/00 (2018.01)
CO7K 16/32 (2013.01)
AGIK 2039/505 (2013.01)
A6IK 2039/55 (2013.01)
AGIK 2300/00 (2013.01)




SIHS31 10-2022-0132555

g Al Al

9

AT 1

oroll 29 3AE A 3dhe WHoRA, A7) HHE (a) Ak ool NRGL 3 (fusion)7F A

Ay AAste @A; (b)) A2 el NRGL A7 e A

AHEE NEE Y8 BAE Adu gAY dEsks gl 2 (o)
hy A H,

EGFR/HER2 TKIE FoJ @AY Foste GAIE g, U4,

=A== A4
EGFR/HER2 E]ZAl 71.3A] A A (TKD)

o
o T
A g gt or Fad Fo] F

L=

o

37 2

ol dd &A= Amshs WHorA, 7] ¥He AR Fa Fo] Ff EGFR/HERZ TKIS 2ol 7]
Fojehs WAE AEFetar, o NRGL SAZE )b, WL

3733

A1g = A28k 9ol NRGl §3Al= NRG1-DOC4 §3HAl, NRGI-VAMP2 &34, NRG1-CLU %A, NRG1-
SLC3A2 §&HA], NRG1-CD74 §-3HA], NRG1-ATP1B1 &34, T+ NRG1-SDC4 €A, "W .

AT 4

A13 WA A3F F oj= s 3o oA, FF EGFR/HER2 TKI= o}=be]d (afatinib), YlgbEld (neratinib),
o}z m €]l d (dacomitinib), BFE2=2A-TKI(tarlox-TKI), ¥ ZE]d(pyrotinib) TX o]BFE|d (ibrutinib)Ql,

A1 WA A48 F o] 3 &)l dojx, FAbol Al HER2/HER3 #ZA 3} & (targeting antibody)E Fo3dt:= ¢

A|538Fo] 9lolA | HER2/HER3 ¥ 23} &A= EgtA~%F9H(Trastuzumab), 355 (pertuzumab), T+ T-DM1S

AT 7

A1E WA A6d F o= 3 Fo] glojA, @A () (i) SARREH AEsHH 2L I5IPAY 5=
A 2 (i1) FAe] ol NRG1 A 7F A=A As7] A e AZ digt #4S FPAAY 59
3t 9AE x3etE, WY

AT 8

A7 10

A1 WA A9 F o= 3k o oA, 42 FU(breast cancer), HY(lung cancer), A2
(colorectal cancer), 217X A X% (neuroblastoma), #&<(pancreatic cancer), > %F(brain cancer), €<
[e]

(stomach cancer), 34-<F(skin cancer), 3%t(testicular cancer), HHA<(prostate cancer), YWAi<F
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(ovarian cancer), ZFd(liver cancer), %% (esophageal cancer), A&7 (cervical cancer), F4%%
(head and neck cancer), =% (melanoma) T W EA|FEF(glioblastoma)el, .

A7E 1

A1 WA A0 T o= & Fell loiA], b2 fFel e FHgel, .

AT 12

A1 WA A1 F o= o ol lojA], b= o]de] Holx 13]9 Tk aWS e Ho| gl=, WL
A7 13

AL A A12F F ol @ ol gdold, BRI FolH NGl §HRAL) EAS RIS WAT FAw X
s, W,

ATY 14

A3l dolrl, HudHE WA= AW EE Az HuAE FHEE 9AE Ldske, .

A7 15

A3 = A4l lojA, diZdA, oxb, W EE B Al BIAE AFsts 9AE FtE 235
=, 1y

AT 16

- EGFR/HERZ TKIE AI&$ XEE 98] <ol
ol NRG1 SFA7F A=AE
EGFR/HER2 TKIS A}-&3F x| 2=

AT+ 17

A58kl glolA, wA ()= (i) AAERE AE3HA Az
o NRG1 &3HAI7F dex AA3 7] Y&l AEESH WEZ o

g

17

A3 18

A6 = A7Zel QolA, (¢) HEd DR NasHoz fag %o Tf EGFR/HER2 TKIE Fof 7]
U Bt gAE SR sk, Wy

A7 19

A168 WA A18% F o= g dol ejA, NRG1 §FA& NRG1-DOC4 -§3HA], NRG1-VAMPZ -§3HAl, NRG1-CLU
S, NRG1-SLC3A2 §3Al, NRG1-CD74 -§3HAl, NRGI-ATP1B1 8% A, & NRG1-SDC4 §&A<1, W4,

A3 20

A6 WA #1988 & o= 3k fz}oﬂ AIA, I EGFR/HERZ TKI+ olztEld, dlgteld, th3vEyd, g2
H

-TKI, ¥ 2EY =i o]
A7 21

183 WA A2038F F o]= 3 Fo ojx, Skx}loll Al HER2/HERS F 23} IAE Foldts dAE 712 3
st WY

A3 22

A21g el 9lo1A, HER2/HER3 %4 3F &A= Efifsi, 555, B T-DME £3shs, Wi,
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37% 2
A16% WA A24F F o= @ Fol YoM, e AWk, AL, AFAYY, WARAZE, WG, e, I
oF, Weh, ;B AWML, WA, 0, Aweh, ATHRY, FALY, IAF L RRAZF,
)

37 26

A6 WA #2537 F o= FF Foll SlojA, ohS Fek e #Hek], W

A3 27

168 WA #2638 T o= g ol lolAl, FAb= ol AHolm 13]¢] 3ot aWE W Aol 9l W,
A7 28

A6 WA A27F F ol @ Fol YolA, A JolA NRGL FHAL] EAZ Rt WAF Flw ¥
b, Wy

A% 29

A28 QojA, B WA= AW e AR HIAE E#HEs OAE X85, U

AT 30

A288 = A28l oA, WA, AF, WY e By At RuAE AFse 9AE FUME 2t
=, 9

A3 31

ol A #FAE X Fdhe HoZA, 7] WHE (a) A9 ol NRG1 §FA7F Jd=AE BAHIAY 274
st @Al (b) FAFe] gl NRGL %;ﬂ A7F 9= 79 HER2/HER3 243} ‘30 AE AHge X855 Y8 A5 A
gAY Adeshs @Al B (o) AHE B a8 Fad &) HER2/HER3 %43 A& FolhA
U FojstE gAE 23eeE, Y

AT 32

ool A FAE X R 3= PHoRA, AV WHE oA gt or §fadh 9o HER2/HER3 ¥4 3} 3

AT 33

#3138+ 5\3% #3238k 9ol A, NRGL §3A= NRG1-DOC4 §3H4], NRGI-VAMP2 €3, NRG1-CLU €341, NRG1-
SLC3A2 §3HA, NRG1-CD74 &3, NRG1-ATP1B1 &34, T NRG1-SDC4 &3a|Ql, W .

AT M

A3 WA A3 F ol ol QolA, HER/MERS HAS AL EHAFFE, HEFY, £ TDNEG
e, .

e

7% 35



SIS 10-2022-0132555

AB1F WA A3 T ol 7 Fell ojA, @Al FH+ EGFR/HERZ TKIE Folshs @AE F7i=
EgFehe, Wy

27 36

A 353l Ao1A, & EGFR/HER2 TKI+= oFutEld, WZtEld, tavlEd, BlESA-TK, JREY s ojHF
B, .

3TE 37

AI31E WA AI36% = @ ol lojAd, @A () () FARNH PSR AES A5 g56)
= A 2 3G ﬁFXM Shell NRG1 & FA7F sl=A dAsky] s A=shd AEel dE 24& s3I

s WA TFSHE, P

2T 38

AL WA A3 F o= @ ol oA, Frhel G LWE DA Folse wAE I wFehe,

g

A3 40

A318 WA A398 T o= g ol dojA, 42 Fd, HY, AFAIAY, MARAEE, A, ", 4
&k, IR, 3o, dAgadet, A, e, AR, ATARY, FARY, SAF Ee wRAEFS,
W

AT 41

A1 WA A40F T o= 7 Foll oA, A2 e e ], WY,

AT 42

A3 WA A41F T o= 3 Fell lojA, FAb= ool Aok 13]9] ek aWS W2 Aol S, W,
3T¥ 43

A WA A42F F ol @ ol YolA, A JelA NRGL FIAL] EAF Rudte WAF Fiw ¥
b, Wy

A3 44

A4zl glolx, mashe WA AW EE A4 RuAE Fushe wAE Tashe, W,

A% 45

A43F E= A4l ol A, gAF, HY T BY 3Ale] RuME Awste 9AS ke x23s)
=, 9¥

A3} 46

HER2/HER3 %43} IAE A8
otoll NRG1 §&HA17F 9&=A
¥43} A5 ALES AR

| HHe (a) FAHY
A7) 9= 7% HER2/HER3

AT 47

Adeael glold, W ()i (1) BARFE AR AT A5G A5s WA L (1) 829 g
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of NRGL §3HA7E L=A Agelr] Slal AREA Aol gi BAL FARAY Fdse wAE T3,

A463F = A478ro] oA, (¢) AEFE Ao A XmadHoz §73k oFo] HER2/HER3 A3} A= Foldl

A3 49

A46F WA A48F F o= 3+ o] glejA], HER2/HER3 FZ3} &A= EftATF:Y, HEFY, == T-DNS

zgate, W
AT 50

A468 WA A498 F oj= gk ol oA, NRG1 &A= NRG1-DOC4 §%A, NRGI-VAMP2 &34, NRG1-CLU
S3Al, NRG1-SLC3A2 §3A|, NRG1-CD74 &% A, NRG1-ATP1B1 & 3HAl, = NRG1-SDC4 &3HAIQL, W,

37 51

A48 WA A50F T ol & el glojM, &AelAl FF EGFR/HERZ TKIE Fofshs @AE F7t=
Egeh=, .

373 52

A513l 91e1A, &-f EGFR/HERZ TKI= ofstEld, dleteld, wareld, BE5A-TKI, J2EY EE o
Eldel, .

T
-

A3 55

A463F WA A5G4 F o= g doll dojA, 4 Fbd, dHY, AFHIAY, MARAEE, A, ", 4
o, HES, nEt, AP, das, Y, AR, ATAFEYE, FAREY, ST EE AREAXES,
W

AT 56

A468 WA A55E T o= g o] oA, 2 i T e, Uy,
A3 57

46 WA 2567 T o= gk Fell oA, A= ol el Hojk 13]9] ok oW

o

o p
e Aol 9=, Y.

A7 58

A468 WA A578 T o] 3 ol lojA, Fxle] oA NRG1 §FA L] EAE Huste dAE FUME X
et Wy

A% 59

A58 ol oA, HisteE WA= AW E
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AT% 60
A58% = AS9Fel loiA, A, AL, WY EE HY Al RuAME ATste dAE FUrE EFe)
=, UL
A7 61

2ol 2R AR Ands Phond, B WYE @ i&z}g} ol WL $3H7} =4S

st @A (b)) k] Sbell NRGL §FA7F 2l i 3k
ARE ¢ dl%ﬂeﬂﬂaﬂqéﬁ%ﬁf%ﬂ,g(w ﬁﬂ%ﬁwwﬂluﬂiﬂﬁﬂﬁziﬁéﬁ<w4%
- EGFR/HERZ2 TKI % HER2/HER3 ¥4 3} IAS FoJdAY Fosle dAE £, 9.

A3 62

toll Ad IAE A Zdhe WHOERA, AV WY A 2¥E AIZstHoR FET Yo T

= &
EGFR/HERZ TKI % HER2/HER3 ZH 3} A& Foshs dAIE X&3tar, ol NRG1 §3A7F 3=, Wi,
AT% 63
613 E= A623el dolA, NRG1 §3A= NRGI-DOC4 §3HAl, NRGI-VAMP2 &4, NRGI-CLU &34, NRG1-
SLC3A2 §3HA], NRG1-CD74 §3HA|, NRG1-ATPIB1 §-&Al, = NRGI-SDC4 S-S, .
AT% 64

A618 WA A3 F ol @

s &oll 9lolA, & EGFR/HER2 TKI:= olstEld, vigteld, thmvey, g=2x
“TKI, I 2EH EE o]HFEHR

[ o“’

, W
A% 65
A618 WA A643F = o] d 3o oA, HER2/HER3 ¥ A3} &A= Egtx~E3v mEFv T T-DMIS
@gete, WY
A% 66
A618 WA #6538 5 o= 3+ o glojA, ©A (a)E (i) IAZEH AETH PZE A5HPAY F535)
= w2 (i) #xbe] ol NRGL §37A7F A=A AAsr] A AESH AME s BAS FAIAY
FPate A TIstE, B3y,

AT 67
A618 A #A663 T o= & ol dojA, Frte & WS FANA FAsts dAE FrrE EgsE,

.

AT 68

67 oA, F7e] e ae oy 9, st af, WA 9, W 9W, IE2E oY, 54 9
H, WY 29 T AlolEgRel ael, W

A7 69

618 WA A6sd F o= 3 ol ojA, ke Fd, ek, AAAGY, NARAEE, AFS, HY
Aor, ¥R, ;e AYANY, i, ek, Ax, AFARY, FAREY, SAF e nEAEFS
H

A8 70

61 WA A69F T o= gk Foll oA, 2 FE Es Fek]l, WL

A7 71
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oo

617 WA A70F T o= 7 Fell lojA, Fab= o] xell Aok 13]¢] ek oW

HIF O %
o T

= il

tlo
o
o
rr
i)
z

T3 72

AL WA ATI F o= Gl YolAl, BAel gJolA NRGL §FAS] EAF wusHe BAE FAE X
Fahe, W

.
CRa

A728ke] QJolx, HaslE 9AlE AW e AR RAAE FHEkE 9AE ¥3ets, iy

ATE 4

A72% e AT ol didAl, oAb, WY EE BE At BIAE AFshs 9AE FtE 2§s

37 75
¥+ EGFR/HERZ TKI % HER2/HER3 EA 3t FAE AH83 Aug 93] ool 2 845 Adshs WiomA,
A7) WEL (a) B2 kel NRGL F AL =R Al (b) WH ol NRG1 &4

[ =
7b Q& A% F4 EGFR/HER2 TKI % HER2/HER3 T4 3 A2 A1 &3 Xu
SIS E3es, wy.

da AAE AEHAY Aela

AT 76

A75&] oM, A () (i) FAZRE AETH WIS A5AAY 58 9 2 (i) A9 &
of NRG1 &&AI7F JEA 2437 & AESy AZo) e B4 FIPAY Fss dAS s,
il

AT 77

A75F EiE A76del oA, (o) AEH fxloA x2gdE xN7IHow Fa3 Fo] FH EGFR/HER2 TKI 2
HER2/HER3 ®A 8} A& FAYAY FAq3t= SAE F7 ]

2T 78

A 758 WA A7 F oj= 3 ol dojA, NRGL &A= NRGI-DOC4 -&3A, NRG1-VAMPZ2 -&3HAl, NRG1-CLU
S5, NRG1-SLC3A2 & 3A, NRG1-CD74 &3A, NRGI-ATP1Bl &34, H& NRG1-SDC4 §3AIQ1, i,

37379
A78 el oA, F-f EGFR/HERZ TKI:= ofubeld, dleteld, thaneld, e 25 2-TKI, v 2EY

A7 WA A79% T ol= & Foll 2lolA, HERZ/HER3 %43t A A= EfpaFF:y, FFi, B T-
DM1E 2335, W

A7 81

A7 WA AT T o= g ol QlojA, Frhe] &Y S Aol A T dAE FUIER L=
e

A3 82
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A758 WA A2 F o= 3 ol JoA, G2 U, HY, AFAIYS, AARAELE, Y, HG, 4
o, HES, nE}, APMY, A, Y, AR, ATARY, FAEY, ST EE WEAXEES,
e

AT 84

A758 WA A|83E 5 o= g ol lojA, b et e gk, .

AT 8

A75% WA A4 F o= gk el gloA], A= oo Aol 1] Fk aWS e Ho] =, Wy,
AT 86

A7 WA A8F T o= 7 ol glojA, fabe] oA NRG1 & Al EAE Halshs @

e, W,

il
o
N
fru
bl

A% 87

AgeFel leiA, Bashks ©AE MW ke A BIxME Fulshs 9AE Edete, .

7% 88
A86e = A8TEC JoiA, A, AL, B EE HY Al RuAME ATste dAE FUtE Ede)
=, U

yige] dy

7l & & of

#d ol e Fx

B 298 20209 19 29¥¢] =99 m= 7hE=Y Al 62/967,2755.9) $AAS FHSY, AU B3 HAE
o] H Aol Hx= EgHr),

2 oUE dnbgor ot 9 FoFE Foke] #3gk Aojth. Bk FAIFOR ) F-fF EGFR/HERZ2 E]2A4] 71UbA] o
A A (TKD), 3-HER2 &A|, Tx F8 EGFR/HER2 TKISF &-HER2 dAjo] 3oz A =3dl7] ¢ & 3Axes A9
st W 2 olgl dEle & FAE A5k Wl #e Aol

g7 e

NRG1 &%HA](fusion):= W] A2AEH U (non-small cell lung cancer)(NSCLC)2] 0.3%olA wA83tar ©13(0.5%),
FH0.2%), FA(0.4%) R AFAF0.1%) = e oy oE o FFolA FFHJAT(EH [Jonna et
al., 2019]). <«d¥r3E<el NRG1 |A] o= CD74(NRGL SHA19] 29%), ATPIBI(NRG1 -&&A1<] 10%) =
SDC4(NRG1 &A1l 7%) o)tk (F& [Jonna et al., 2019). NRG12 HER3 F=&Ao] Agrsle] ERBB #jd e Az A
o 7} ¥ deg = shvh(EF [Holbro et al., 2003])¢1 HER2 (¥3[Shin et al., 2018; Jung et a
2015; Fernandez—Cuesta et al., 2014])¢} 7153k o]F-o|&A|3lE ofr]alt}. o]d HuAd waw &Y
= HER2/HER3 Az dE A=RE EH3Iet= Zo] NRGL 84 +% ErbB Az dES oAste=d avdd
= Aoz YeEYtH(E# [Shin et al., 2018; Fernandez—Cuesta et al., 2014; Drilon et al., 2018]). ©]
BaAo] m=d TKI X8 HER2O] AE %W IAStE fuste] A 23 3 &3¢ 48 A4 5+ 9
= Ao Yebt(E# [Scaltriti et al., 2009; Robichaux et al., 2019]). 281} NRG1 §&A7F 9= 3
Al el solE A AmAE fio).

2 2

.
A T Vo

wigel yg
d AAGENA, 2 AN A =

of d¥ @A A&8sk= Wyo] AlwHal, & W (a) gAke] ¢l
NRG1 &&A7F =AE A2t t u

Qahs v (b) #ake] kel NRGL §§A7 EGER/HER2

M 12
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Ll

EHE
EGFR/HER2 TKIE Fo @71} ¥

lo
ol o%

ol
&

A AAFHo A, E FAAAANE Lo A FAE A3 WO AF
NRG1 §&A7F Ae=xE AFAAY A3+ % Al (b) ﬂzH ?;oﬂ NRG1 &
3} 34 (targeting antibody)E A}&3F 5
e ow fadk 9o HER2/HER3 ¥ 7
| ()5 (i) $A2HYH A2 A=

a, B e (a) @39 Yol
7} 45 HERZ/HERS s

:L
o =
riet
_>‘~I_4
il
z
e
2
U
;
sg
_O|L
Ir
o)
X
NE,
5

==

i =
3} f?}ﬂ% —Er 6“7%% —rO%}E ‘:J A&
k=2

A S I5IAY 53t 9, ii)

A A7gst7] 8 AESH Ao digt E4S FHIAY e © 1 Zghsi),

A AAFe oA, B HAMAE ol AH FAE X7 ol AdEa, B UEE dxlof A X 7EH
o2 a3 9 HER2/HER3 %23} &A1Z Folsts dAS E8ta, o714 &S NRG1L §A7F o, 9 A
Alggol A, 2 HAHAMoME Fxte] ool NRG1 §FA7F e 45 Bk 4o X 5ol ALgstr] s x5t
Ho= fagh & HERZ2/HER3 %43} A& ELFste A=) AFHT.

A AAHE oA, B Ao AE HER2/HER3 X4 3} SAE AL X85 98] ool 29 x5 Agss W
Hol AFEa, E PHLE (a) Fx9 ol NRGL FA7F d=AE 2FIAAY ZAS = 9A; (b)) 29 &
o NRG1 &<HA7} S AedAY Mgt g

S =

i 749 HER2/HER3 ¥4 3} A& AFE3E AHE 3] SAE =

ket AR oA, dA (a)+= (1) SAZFH AESH AES I5PAY F55= dA: 2 (i) &
3

)

[e} gl

Aol ol NRGL §8A7H 1= A4a7) e AR AFel v PAS FAWAY FAst: wAE 23

Sk QR PHOIN, B PWE FE (o) A8E BAAA ARIFHOR FE Fo| HER/HER3 EH 3 A
3

111
e
%
e

A AN, B A E gl 2 BRE AmsheE W] AlEH 2 (a) #Ake] &
NRGL & 9A17F =A1E 2AgAY 2Asks @A (b) &44e] bl NRGL §FA7F = 79 & EGFR/HER2
TKI 2 HER2/HER3 A3} A& A&t AEE 98] #AE AgPAY Agst= @A, 2 (c) Agd A
A z2gE Aadygor F53 %o TH EGFR/HER2 TKI % HER2/HER3 43} A TAAAY Fofst= o

d Aol A, B YA E ol A FAE XREste WHol ATH, B Wy FxoA 23w A
gaxoa Gas %o &8 EGFR/HER2 TKI 2 HERZ/HER3 ZA St FAE Folals @AS xdbslar, ¢ro NRGL
A Aok, dF FgeA, @A (a)E (1) FAZHEEH AESH MES F5IAY 5t dA; 2
(i1) 82k <rofl NRGL A7 A=A Z2AS 7] d8) Ay AE g 498 FHIAY Pt DA
2 2FaT. 4 AAFEA, B FAANME 8] el NRGL FRATE A= A B gk Ao A}
£317] 98 ety ow Fad %o T EGFR/HER2 TKI % HER2/HER3 HA3l &A1& x3tate A Eo] A
FH).

o AAFHE A, B mAA A= FTH EGFR/HER2 TKI 2 HER2/HER3 A3 FAS 2183 &S s3] ool
A4 35 dusts Wio] ATy, 2 Wi (a) xke] ool NRGL §3HA7F dexE AFdAAY AAs)
= @Al (b) 3Rk ol NRG1 §FA 7 A= A$ 3F EGFR/HERZ TKI % HER2/HER3 %A 3t A E AME3H
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rlr
e
X
il
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fr

oloje] A EEfe] UF kAol A, NRGL €A== NRGI-DOC4 §& A, NRGI-VAMP2 €A, NRGI-CLU g,

NRG1-SLC3A2 €-3A|, NRG1-CD74 §3A), NRGL-ATP1B1 &3], & NRG1-SDC4 8- o]t).

oloje] A& ejel AR FAbo|A | FF EGFR/HER2 TKIE= o}3}Eld(afatinib), WEFE]'d(neratinib), ©}=m|E

J(dacomitinib), EFEZ2-TKI(tarlox-TKI), 3] ZE]Y (pyrotinib) Ex o]BFE]Y(ibrutinib)o|t}.

9lole] A el U kAol A, B oW Skxo] A HER2/HER3 F 43} A2 FoJsles dAS F712 £33

g}, AdX okAboll A HER2/HER3 %43} A= EftA~H%F(Trastuzumab), HEFFW(pertuzumab), H=¥ T-
i

>~

Qelel AAFES Ay PPN, B oPHe ke Gob aWe B Feldh AR Frlz £gen
Qi PPAA, Frhe Gk ewWe A% o, % oW, WAH 99, I e, T2E oW, 52 ey,
Mol 8 i ApolEskel sweltt

ololo] AxFHe e dX koA, & Y (breast cancer), % (lung cancer), A2 % (colorectal

cancer), AZFXAXEF (neuroblastoma), 4 (pancreatic cancer), ¥ (brain cancer), %% (stomach

cancer), %% (skin cancer), %% (testicular cancer), AWM (prostate cancer), FA%H(ovarian

cancer), XF(liver cancer), =% (esophageal cancer), AbzdH¥-(cervical cancer), F74%$(head and
r- i

neck cancer), =MMZ(melanoma) T+ W EAEZ(glioblastoma)o|th. L& oFAtoA], oFe FHkel w: #H<k

Pl A, BAL ool Holw 139 Fob AWE we
We B QA NRGL §3HAIS EAE nushs WA Frhm g
A4 waAE Fulsht WS EgEc. 9

WA g AT WS Fh2 TF
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T la. 72712 Bt AlE AAAZ HEl® MDAI7-VII MEF=el] oig Ha £ SEM 1C50 #he] who) rejjaz.

% 1b. 72A7F B<F A E AJAA R A2 FE MDA175-VII(NRG1-DOC4 §&A) e tiEAQ FoJzk kg =4 AE
AEELS AE Titer Glo Assayol 9a AA = AT},

= 2. MDA175-VII A%, % WI EGFRS &3l Ba/F3 AlXE2] o] /WT EGFR H]

o
1o,
=)
=
H
&

Kl

% 3a. T2A1ZF B<F HER2 AA|A|S] ATl X5 EAl E=
MDA175-VIT(NRG1-DOC4 & A2l WhE#]] Fojef ubg =4l Al
AE At

% 3b. 72413 EF FAE AAZ A2 MDAI7-VIL Al EF=of + SEM IC50 gkol o . 7
259 Wl 9% 2 2% o2 +DMSO, +0.5nM FZEIH, +0.5nM EFEZ2QEY 9 40.1nM WFEIHS
BRI ICo #& AR 5 (171 wiEol F-HER2 A Etamayhahe] 232 wid) o] ¥ A eksk
.

ox
i
o
rlo
=
e
=
o
=
b
(e}
=
w
w
o
<
9,
o
o)
i

fiu)
o
)
4

YL YAk et FAEA E

NRGL §&A7F sl o S5 A=t Wel & WAl Agdrt. 53], ¥ e Ff EGFR/HER2 TKI,

HER2/HER3 348t @A, W= & EGFR/HER2 TKI ! HER2/HER3 %43} &Ae] 23S NRGL A7 e A

o Y o FAA Folshs WAE Edrh. I, B Uy xte] gbell NRGL §R}ATE d=AE 4

gate] &f EGFR/HER2 TKI, HER2/HER3 348} &, Hi= & EGFR/HERZ TKI % HER2/HER3 %48} A %

gl FoREH o9& dS TheAol = o Ao &9l 8 AES EFEY.

1.NRG1 83

NRGL &M A= Aol Al A2 e Adel &3 NRGL1-F+ A< 2
= oAR"E A NRGL A A e ole] Al EAE & Sles dEhdY. §3HA

o] E 6, 7 3 89 ALY AMEE 7HE & Uk NRGL §3HA] R Aol A NRGL

NRG19] EGF frAb Z=rle vk Aoty EGF-frAl Z=rlle fdzke] 3" ded] 9

N

rl

yE
i

o
9
ki
c
4z
il
=
o
rol
Ky
N

FA 8 A=, NRGI-fF32e] 3" Sk Aol A fXEFE Mg §3FE & AUrk. 53] NRG1 § A
FAAE= DOC4 (3 Teneurin Zd%E WMz 4 (TENMHEE TXE; @M 0dd 0z/Ten-M A5A 4;
Tenascin-M4; Ten-M4; Ten-4; ODZ4; TNM4; Odz, 0dd Oz/Ten-M 735 *| 4 (Drosophila); 0dz, 0dd 0z"en-M ‘35
Al 4; Teneurin-4; KIAA1302; Doc4; EIM5; HGNC: 29945; Entrez -H=: 26011; Ensembl: ENSG00000149256;
OMIM: 610084; 2 UniProtKB: Q6N022); CD74 (%3+ (D74 EARE FAD; (D74 T (58 224834 B34
of EW ZEMElol=, 2 11 F9-#H); (D74 2, T8 ZAAFA S5FA, S 11 EH AMES HLA-
DR -7 EW A& ZH2 11 499 #An AE; la-#d EW AME; MHC HLA-DR Zeb ARES
HLA-DR-7tw}; DHLAG; P33; HLA @& 11 2AA3Ad Y vt AME: la &Y-34d B9 AE; la-gvls
HLADG; HGNC: 1697; Entrez #=F: 972; Ensembl: ENSGO0000019582; OMIM: 142790, % UniProtKB: P04233);
INFRSF10B (%3 INF 484 39U e 749 10bE% FAD; T4 A} A= F84 FoHDe, 7449
10b; INF-Td o}FEAA-F= = F=84 2; AFE 483 5; TRAIL-R2; TRAILR2; KILLER; TRICK2;
ZINFR9; DR5; P53-Z4d % DNA &4 54 AE APE #8&A (Killer); &% AL 1A &4 wHAEE 4
2 10B; =< A} A} F=&A-FAF whalE ZINFR9; TRAIL/Apo—2Lell tidh &A2 EL3sl= Al =w|Ql; o}
FEAZ~ frE @l TRICK2A/2B; oFFEAIZ~ % 84 TRAIL-R2; ME=7d TRAIL +8&4-2; Fas—fAF @
2 ; TRAIL 484 2; (D262 3+¢); KILLER/DR5; TRICK2A; TRICK2B; TRICKB; CD262; HGNC: 11905; Entrez 3
Z}: 8795; Ensembl: ENSGO0000120889; OMIM: 603612; 2 UniProtKB: 014763); CLU (%3 Clusterin® 2% &
A HAEREE-IA dga wA#] 2; ol damd J; wA-gd whuld SP-40,40; HA| AEZE A
Ay BA g8 AAA; SAAsE GelE 2; Ku70-2% @z 1; NAL/NA2; TRPM-2; APO-J; APOJ; KUBL;
CLI; Clusterin (EA &3} AA|, SP-40,40, itAste dobuld 2, HE2EX2HE-2A A€M wlA A 2, of
EAAGND J); wsh-dAd ) 4 @i s @l 45 SGP-25 SP-40; TRPM2; AAG4; CLUL; CLUZ;
SGP2; HGNC: 2095; Entrez -+A=}: 1191; Ensembl: ENSG00000120885; OMIM: 185430; 2 UniProtKB: P10909);

_13_



[0030]

[0031]

[0032]
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VAMP2 (3 2% o 2 gild 22 % 3X%F; AYEB W (synaptobrevin) 2; SYB2; A¥-#y = dhuld
2; AYMEBHR-2; HGNC: 12643; Entrez -2 6844; Ensembl: ENSG00000220205; OMIM: 185881; 2
UniProtKB: P63027); SLC3A2 (H3k &ai4d wA izl 3 74 28% TAE; ©H=27 43 &9 42 B
skeldel; sl A e 3 (oAU 2 FA4 ofnAt Ee] EARIAL), Y 2 dUEFE A 4F2,
TRA1.10, TROP4, % T43e] ]3] gld ¢ &34 & Adel 3 (ohv =it =502 F4), #4849 2; 4F2
Ax- g F2); D98 F2l; 4F2HC; MDUL; w@dEFE &) 4F20] o] AFo¥ &, T4, ddZE A4
4F2el el geje 9l 4F2 T3 Cham &<l 4F2 $2; (D98 a-¢1; CDISHC; 4T2HC; NACAE; CD98; 4F2; HGNC:
11026; Entrez f-A=}F: 6520; Ensembl: ENSGO0000168003; OMIM: 158070; 2 UniProtKB: P08195); RBPMS (W3t
te 2~Zuto]de] RNA A didR e Fxg; A% 3 RRM 23 A HERMES; ths 2Eeho]/d o] RNA-AjH
Tl RBP-MS; HGNC: 19097; Entrez %= 11030; Ensembl: ENSG00000157110; OMIM: 601558; %
UniProtKB: Q93062); WRN (X3l Werner =3 RecQ A Ag7MAZ% T4 ; DNA &7}, RecQ—-FAF Type
3; RecQ @ A-FAF 2; AAaEdob#] WRN; RECQL2; RECQ3; Werner &3+ ATP-9|&EA A 7HAl; Werner =
F, RecQ Y FHA-FA; Werner =¥ +; EC 3.6.4.12; EC 3.1.-.—; EC 3.6.1; RECQL3; HGNC: 12791; Entrez
S 2}: 74865 Ensembl: ENSG00000165392; OMIM: 604611 2 UniProtKB: Q14191); SDC4 (X8t Syndecan 42 %
FA% (Amphiglycan, Ryudocan); Al®|zt Z2¥| 2 Z2]%t 4(Syndecan Proteoglycan 4); Ryudocan 3 ©#7;
Amphiglycan; SYND4; Ryudocan Amphiglycan; Syndecan—4; HGNC: 10661; Entrez +%d=}: 6385; Ensembl:
ENSG00000124145; OMIM: 600017; % UniProtKB: P31431): KIF13B; SLECA2; PDE7A; ATP1B1; CDK1; BMPRIB;
MCPH1; 2 RAB2IL1IS.E o]Fo]x FOoZRE AuUwE GHa & shte 5° AE3 NRG1-F-87e] 3" dho] &

FAL 5 ek,

= WA 5 AA = tdAZE NRGL g3 A7F =S AAsks Al B Aotk HE e PR
A, A AR, @8 A EASHEISH), A AW &4 3HCISH), B Hlal Al EASHCGH)E E398t
s

X A} o

HA TA =] vk
2 A Z1AlE el ARgskT)el Ajte AES Fd 24, dE 5], Al DNAGgNA)E Edetth. Als
DNAE dRbAo=m ol = ¢ <o) HAuS Fojdll A 2 AETH HMEdA FEHAT &W, T ==
g 23e thE AETH AEdA FE2E T At AE AAE dibd o R Y 24 S XS] didA
ZRYH AAY F3 ME(nucleated cel)(dE &9, 8 E= 77 AX) e A& X3y, AES o
I, Agstar, #4387 A 2 AR giAlel dEA dvk. EF AXNFEd A, BES dE B0 ¥
e AFHFAY FF BHE FHs7] A g5 ATAL] =gor I5HT. AR AAFHAA, HES o
£ B9 5 TUE EE HYAIE AMESY 92 F5 AEE 2dele AE, Be 7 AlH AEH gol A
Zo] H-HEFAHLE FE5HE AT 95 ATAY =& glo] §54
53], A AES A gorRE o S xFEE 99 A 24 e AN £ drk. 58 HA
el A, WEE w3ete TF AL £ AZ54E DNA(cell-free NS ¥83H= g A2 Zo|r}. g&
AAYFE A, MES TF 24 Y 22 24d F A, FY 24E Ad 4 B xE29d a4, sad
Zw(FFPE)Y 4 Utk
AF Ao, AESHH AMES DNA @& A A= & Ak, odF B9, AX BE 237 AZ9 DNAE AE
o ot AioxEHy &d F+ 9 Axe FhAd A" EF 71es AMEstd Aedtd AEZEHY F
gd ¢ v, dF 5o, AE AES dAEEsEte getn, AYE AEE ARG 5 U, AEe A
A g5 AGF(PRS) S 2 gF & AdEE & Urt. AE dEdS dAEst Ax FAR9E 42
3, AIEZE &lte] DNA, <& B gDNAE F=T & Uth. AEE 55 H/%e AGAlste] DNAE @8d +
ATk, oo FF F7F AHEE AN AES EFStY] AARTH €& EE AES AAERTYH 92 A
o2 uydy. 34U B dE 5o dE FES XFst AESH AMEAA Als DNAE FEsted AL
249 4 u}. =& QlAamp® Tissue 7]E (Qiagen, Chatsworth, Calif.) F& Wizard® Genomic DNA A 7]
E (Promega) ¢} &2 71EE AH&3te] Al DNAE 58 & T}

o], Al DNA, RNA
of ZIA= <Aoo Wl o) HEE 5 AUrt.
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[0036]
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[0038]

[0039]

[0040]

[0041]
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Z2H AE(set of probe)T YWbH oz & AIUES A& Jhedh Am @ Al AMEEE E4 FHA
Hol (o & Eo], NRG1 ) E HEs=d AH8E = ZEko]H ME(set of primer), YWk oz Mglolw 2
H/EE HAE Ve #A4" Z2HE AT, Zdoln g2 NRGL Al sidshs dEdde ol
A3 FF kgl AFRETE. FEEE AEE mAEE ZEHE A E9 4°H AZH. AIAQD AAFE A,
Houbdo NRGl §AY e 33 FA4F wWHolo AMEE AEdEd AR EHE TagMan™(Roche Molecular
Systems, Pleasanton, CA) EA1S& AL&E 4= glvf. A AAFEA, T2H MNEE= At AAA ¥HS-(next
generation sequencing reaction)¥ &2 it AJFA HbSo o AEFHE JFIES AAS=H AHEEHE

o

Zgloln A Eo|t). o]eldt AA|FE A, o= =] AmpliSEQ™(Life Technologies/Ion Torrent, Carlsbad,
CA) ¥+ TruSEQ™(Illumina, San Diego, Calif.) 7]<o] AF&E 4 Ut}.

Agk glol AE 4 2 AV|EE BAS 2dete G9Ad A E 71ES AHgEte] 38

2ol H|A|3HH 04] o = Maxam—Gilbert A]@7, Sanger A|BA, ZAT ofgllo] DNA A|HEA,

A AR, MEZ A Bz go|A g3t/ole3) nla A7k él%} 27 (MALDI-TOF/MS) 2} #+-&

|3 AJEE 2 = Jﬂoﬂ ogk AjgAe] XFHETE, H7|FE B9 ATl dol= olrtE

o

H

>

rlo

_]

e
A

e
N
>
PR
z@AW
%

I z7

LIRS MY

o

ofaoln|= A W7]9gE ) 22 HeA(slab gel) #7]9%E, A 719E 2 WA T A A7)
stelt), w3k, A AlEA) WS Life Technologies/Ion Torrent PGM X+ Proton, Illumina
Q & MiSEQ, Roche/454 ztAIT) AlEd Al2~BlT -2 F|Ale] A8 7]E 9 7|7]& Al&ste] 38 5= 9l

)

_ﬂioﬁkﬁmﬁmﬂm&&
o= oft T

o
>~
o

HhHO A £ A|PA (W B3] A 5,288,644%); AF53E FF ADA; o
B2 (SSCP); 1A WAl A A7 (CGE); 23+ A A7 9% (2DGE =& TDGE) TZ24
(CSGE); WA Full & 7195 (DGGE); A5 AA| Z=ebE 23 (DHPLC) ¥4, Heold vE
?ﬂ ELil/o]Qﬁ].(IR_MALDI) z]ak T,‘j_/;j; o]E./H tﬂ§;]. _1?_/;1, x—]]é‘]- g _‘,ﬂ_@‘, x% 7§| /\11\]7]_ PCR; ©
; 8heA w2 H(CMC); RNase RE £4); wEelQElols mamA & Qlash= 2 el
OI Fefo](E. coli) mutS @izl ARE: OlY{HA Eo)4 PCR B ol2gt W x3s x3
2 So], na B3 F/] Al 2004/00140955 5 FHF3HC}

7}

gUE
> o
o
i

R
&

o flo

.
3
5

1% olo
™ ox
& o 0
= N = o

o Hr 2, N4

o™

Zl_o,oﬂ,_ﬂ

=

] Jﬂ o
2
i

_‘
%2

2 2 |

ool A, WZo| A NRGL §RAE Felahs WS NRGL $HA =
b Tevol A7) AERFEH MRS JEAT|AL, A7) E4%E AEcke dAE EE
3]

oX
A tob
ol ot
e A

£

¥ 1o
rlr

3 32 33

AgEH A, 7] Z2BEE YA F994a(CH, P, BE P, ¥
(fluorescein)) ¥+ LAAR HE7FsaA ZAET. 5748 AAPHdA, T8 = O‘_PEW_LA
5ol PNA, REEem-Yagaolulyo]E, INA i 2'-SFAGIA o}, Lrut of 87 72
2] ok 1007 FEASE|=, e <k 10 WX ¢k 75, EE oF 15 YR 04 50, EE ok 20 WX
ALE. E TE oA, & 7HA11H£’~°1 A7) ZRBE AZo|x

Har, 271 7]E% E4 NRG1L §gAo Solzor EA3}sle= Exj/]ﬂ—[‘ﬁ—:éiaﬂola}o]ge zateic}
J|EE AME3 2A3 AE AyE 7bte® | FH EGFR/HER2 TKI, HER2/HER3 ¥ %
EGFR/HER2 TKI % HER2/HER3 E# 3} aA|e] =T NRG1 §FAE Edate %ol A= &

AHe e £3F F Aok,

ﬂﬁo
% ﬂlm
| l
S8z
N o X

=
oz

o
rr‘}_o

0

feo(m o4
N
I

H
rr

o o g ol 4y £ A o

1 ok fr N e

B
il
Al
ol
ol
N

11.Z EGFR/HER2 El2Al 7134 JA)A|

A7t A AR RE el ARA F& AAAE B4 g 4]
gntﬂ—ﬂ 7]_._9_ HL_‘,]O]_\_ o—]zﬂzﬂ aﬂ]’\(class)o]r/}
ololol H]E-G AA Ao HE] T WA g ATt

2 2ol ARgsl7] $1%F T EGFR/HER2-TKIE thgol A= AL ofyit, olgtEld (BIBW-2992), UlZtEld
(HKI-272 == PB272), thaw|E]d (PF-00299804; Pfizer), E} =29 ¥y (TH-4000; PR-610), I ZEY, o
BRE, YH25448, 2AHE Y (rociletinib) (C0-1686), L AHEE]'d (osimertinib) (Tagrisso), <5F-Eld
(olmutinib) (Olita), W2 E'd(naquotinib) (ASP8273), WA+=El'd(nazartinib) (EGF816), PF-06747775
(Pfizer), oFdE]ld(avitinib) (AC0010), EAIO45, PF-06459988 (Pfizer), HIAIBFEId (tesevatinib) (XL647;
EXEL-7647; KD-019), TAS6417 (CL-081), AST2818, TAK-788, E#MAE]d(transtinib), WZ-3146, WZ8040, CNX-
2006, B2 7}Eld (brigatinib) (Alunbrig; Ariad Pharmaceuticals), CUDC-101, PD153035, 2]E]d, AEE788
(NVP-AEE788), AST-1306, AZ5104, #]3]z}9d (BGB-283), 7Hil2E]d, 2 (L-387785 (EKI-785)E 3 &Hsict.
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[0049]

[0050]
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o A, "obE]Y"S BIB-2992% %= A vk, o}3E]'d-S Boehringer Ingelhelmoﬂ o8 GILORIF®E
ujE ), o}3}E]'d-> EGFR(ErbB1), HER2(ErbB2) 2 HER4(ErbB4)e] 71ubAl Zwdlel| 3§ ZA3tsta EZ4 7|4y
A A7FAASEE H7Fg A 07 o Aste] ErbB Ao s dS it

A€ Sof, "MIFEW"E HKI-272% °‘?4Z4 st} Lﬂa‘raﬁ% Puna Biotechnology, Inc.ol <3| NERLYNX® 2
o2 Ajtah= 7IuhAl S AA ot

A& o], "AST-1306" "eralE]W(allitinib)" Wi "ASTI306" 0% S#A 21w Shanghai Allist
Pharmaceuticals, Chinacl & AZ®ch. AST-1306< 7Zesla Ml oln] u)7}ed 2ol ErbB2 2 EGFR & A A

ojtk. AST-13062 F-AHIEZ 2 HXE 7|dk A28 EFoA ofAE w3 A4 QA &A (EGFR) % ErbB2 ¥ EGFR
WA Edvele Ea B4E oA,

I11.HER2/HER3 ¥& 3} A
oM Ae] AFREE= ule} zro], "HERZ/HER3 ¥A 3} 8hA":= HER2 2 /%= HER3Q 7)%S Walshs Qoo &

A% EFETH webA, HER2/HER3 E A8} FA: F-HERZ FA| (oS Sof, Efrwryt me wEREY), @-
HER3 &A1, % S-HER2/HER3 ©]F5ol4 FA(alF 5o, W02018/182422 HEi= NCLA-128¢) ¥ FA)E £3
@}, HER2/HER3 48 A= HERZ/HERZ o] %Al /= HERZ/HER3 o]FA|e] #4< ¥ & qoi(ele =

of, EgfaREyt i A%F). 4% A9ol, HER2/HER3 45t A= A kAl A A (antibody drug
conjugate) (& £, T-DM1 T+ U3-1402)d 4 3L

54 AAIZe A, HER2/HER3 %43t A= EFH=FFT (Genentech % Roche), EFAFF <Igkil
(emtansine) (T-DM1; Genentech % Roche), HFF% (Genentech), olZF =A% (ertumaxomab) (Fresenius),
vl A S A (margetuximab)  (MacroGenics),  MCLA-128  (Al:=F%5%(zenocutuzumab);  Merus)  MM-111
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vol. 183, Academic Press, Inc., San Diego, Calif.; Higgins, D. G. and Sharp, P. M. (1989) CABIOS
5:151-153; Myers, E. W. and Muller W. (1988) CABIOS 4:11-17; Robinson, E. D. (1971) Comb. Theor
11:105; Santou, N. Nes, M. (1987) Mol. Biol. Evol. 4:406-425; Sneath, P. H. A. and Sokal, R. R. (1973)
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FAE Aot ® e BHS VA" A A o9 qd AF dH T ol A9 "fEA"EAott. 8o
"FEA"E el WAooz AFSARE "R (Ex ofAY) Exfo] Hls) 1, 2, 3, 4, T 57 o] of
gk X, F7F, 24 e WES X3eE 3A Ee o] FYU-AF dHE AAg. o]y ofnwAt
A8 e Frhe A HAE, DM d3Y) Ee HEd EA olvxal E B9 4 9. £
"FEA"E 2 So], Wold CH1, A, CH2, CH3 T+ CH4 IS 7IHo 2N, dF o Z3HAy &4%
2] By A 548 JElE Wo Al Fe 99S Z2tE A 5 PAske WHolARA xFs. 8o "R
ZA"E vl-olual WY, O E B9 FE|IA(AE B, Wold W, 2-N-olNEIFTFIANY, AFEX,
FIA, FFIAS, AL, SN-okErERlAl, -2 EERA 5 3EE TH F UR) otAgs, #HAds)
Askst, olmzsl, FAE Ho/ztdr]e og frAst, wid Fif dek, AE fE e U2 gl
AZ2E F Adve T opHmAhs FUFE EIeth. 5 AAFHAA, ¥old wBestE WES us 5 sy
oS At A9 sHEst, A Axe 5 % 2R FX, A 2Yy 3, 24 A8 E A
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A M S (ADNP), = A oA BA HZH(ADCD) 7]solA vgas 3o A4S
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AR, FA FEAE B AL A A L 715 7HE Alolth. & v AAFENA, A
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A/B/A B/A/B B/B/A A/A/B A/B/B B/A/A A/B/B/B B/A/B/B
B/B/B/A B/B/A/B A/A/B/B A/B/A/B A/B/B/A B/B/A/A
B/A/B/A B/A/A/B A/A/A/B B/A/A/A A/B/A/A A/A/B/A

Sapol ohg B owwel glole S wi awel Fol: AAY S4o] di A% olF nedtel oud &
B9 FolZ 918 WA Z2E2S B otk webd, A¥ ANFHelA 23 a¥el JsE B4
BUEgsE w7} ot

M
i
r
o

2 WA, dE 5ol AE Fle S ¢

e} ERE
=

gatamA el ool= ElQH I (thiotepa) E A|FEEZA3H) = (cyclosphosphamide) 9t e <As A, Fawd
(busulfan), Z2Z<%F(improsulfan), FE&F(piposulfan)d S dA&FEAS; WZE39(benzodopa), 7}
2R T (carboquone), WF# X} (meturedopa) D #HET(uredopa) @t ZS olx gl (aziridine); L EdE}
W (altretamine), Egdgaaldl (triethylenemelamine), EfdEdiE Az Eoln =
(trietylenephosphoramide), E@|o|EAEQZAFZ 2o} =(triethiylenethiophosphoramide), @ EgdgL=
Wzl (trimethylolomelamine)S F3HstE ojddlolWl (ethylenimine) 2 wWlEob @ et (methylamelamine); ©}Al
EAd (acetogenin) (53] &gteb4l (bullatacin) 2 E8tE}A|i=(bullatacinone)); ZZEEA (camptothecin) (¥
A fAHA EXH 2 topotecan) E3H); B 9~ (bryostatin); 2] ~E}€l (callystatin); CC-1065(¢]¢] o}
=AY 4l (adozelesin), 7FE2A A (carzelesin) 2 HIAH Al (bizelesin) ¥4 A x38h); AHEIZ
(cryptophycin) (3] AHEIA 1 2 FHETA 8); E2el¥l(dolastatin); FL7F2nto] Al (duocarmycin)
(3 FAFAl, KW-2189 2 CB1-TM1 E3}); dFe|ZwW (eleutherobin); = 2}E]2E}E (pancratistatin); AFE
2 F X 2~} (spongistatin); Z2%5 24 (chlorambucil), Sz =249
(chlornaphazine), 2 ¥ 231 = (cholophosphamide) , o] ~E g} ~¥l (estramustine), o|E Aun| =
(ifosfamide), wWZEZHEIY (mechlorethamine), HEFEHET 2Alol=  F=gF&e}o]=(mechlorethamine
oxide hydrochloride), @& (melphalan), =B Z (novembichin), =|W]Z~E]# (phenesterine), ZTH =Y F~
Y (prednimustine), EZ2EZATU| = (trofosfamide) R -2+ M2AEF=(uracil mustard)®} 22 A4 HAE=
(nitrogen mustard); 7F2F~® (carmustine), EFEZ2ZFEAI(chlorozotocin), XEE|F2~®l(fotemustine), =5
28l (lomustine), UF2E (nimustine) 2 2hHF2¥ (ranimnustine) ¥ & YEZS$-#ol(nitrosurea); <t
¢l(enediyne) A (=S o), ZelAolu| A (calicheamicin), £3] Zg]AloluAl 7wl @ Zrg]Alolu] Al Q1

FYE¥ (sarcodictyin);

ZHD9F e 8AA; tholuu] Al (dynemicin) AS Z&sE= tholunal; 2 ==Y o] E(clodronate) 9 2L H]
22X Yol E(bisphosphonate); o Z=#H2v] Al (esperamicin)¥%F  olyE;, U Jl=Xw2ElEl HRAG
(neocarzinostatin  chromophore) % &  ZaAgel  drjQl  FAEA A ol F A kmwtoll
(aclacinomysins), °¢tE]lxmlo]Al(actinomycin), ©F$-Eet=UAl(authrarnycin), oAM= (azaserine), &%
wlo] Al (bleomycin), ZYE]X=vlo]Xl(cactinomycin), 7FehH]Al(carabicin), ZFE2vP]x=v}lo]4l(carminomycin), 7F&
A x=FH (carzinophilin), IAZXwuFo]AYA(chromomycinis), ©E]xmlo]Al(dactinomycin), TF$-=FH]Al
(daunorubicin), HEFB]Al(detorubicin), 6-tlo}Z-5-3A-L-=2FA, 54 F8]) A (doxorubicin) (REZT] =
SEAFHAL, AR EEYL-HARHA, 2-TEe-5AFA 9 HSASAFHA X)), o9 FH
(epirubicin), ©o|A&FH]Al(esorubicin), ©|t}FH]Al(idarubicin), "mFEAZn}o]l Al (marcellomycin), "]EuFo]2l
C(mitomycin C), m}o]&# =4 (mycophenolic acid), =Z&YAl(nogalarnycin), 2@ X uto]Al(olivomycin), ¥
Z 2Znlo] Al (peplomycin), EEJ &Ento]l (potfiromycin), FEwFo]Al(puromycin), #H&krto]Al (quelamycin), =
Z=F4]) %1 (rodorubicin), 2~E#ANE Y1 (streptonigrin), 2E#:E Z A (streptozocin), B =AY
(tubercidin), $-#ly=(ubenimex), #|:=2EFel(zinostatin), % ZFH|Al(zorubicin)¥ #& w|Ewlo]4l

(mitomycin); WEE@ Mol E (methotrexate) @ 5-ZF 9 29242 (5-fluorouracil)(5-FU) T 2o A=A ;
358l H (denopterin), ZEH|FH H(pteropterin) % EZHEZHA O] E (trimetrexate) 2} 7L FAF

Zr}ebyl (fludarabine),  6-W|EZEFH (6-mercaptopurine),  Elo}H|Z & (thiamiprine) % Eo Fold
(thioguanine) ¥ Z& FYU HAMA;  <HAEWI(ancitabine), ©oFAFAJElW (azacitidine), 6-°FAF$-21H (6-
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azauridine), 7FE2EFEZ(carmofur), AlEFE}H(cytarabine), THISA|$-8ld (dideoxyuridine), SHAIZFd
(doxifluridine), ol>=AlEFRl(enocitabine) B EFFH(floxuridine)¥ &2 FvWd FAMA; ZF2HE
(calusterone), =R EXEREE X 23] Q UY|o]E(dromostanolone propionate), o3 E] 2 2~¥FS(epitiostanol),
W U] €] @ ~Eh(mepitiostane) % EBlAEZFE(testolactone)d 2 oF==7l(androgen); Y E¥H(mitotane) %
Eg 228 (trilostane) ¥ #2  d-Fal; ZEHAX(frolinic acid)¥ £ A BEAL opMZFEE
(aceglatone); =X~ = (aldophosphamide) BIEAl; obv]:-glEHA(aminolevulinic acid); oldFEh2
(eniluracil); A= ¥ (amsacrine); WZ2=EZE2 (bestrabucil); HIAFEd (bisantrene); OIHEZAHE
(edatraxate); 39 (defofamine); g w4l (demecolcine) ; t]o} x| F2(diaziquone); Az =EnEl
(elformithine); AHElF  olAlH|o|E(elliptinium  acetate); SlEEE(epothilone); CIEFFAI=
(etoglucid); A4FZdE(gallium nitrate); 3le]=FA]9-# o} (hydroxyurea); @WE]H(lentinan); ZYtlo]d
(lonidainine); wlo]¥tAl (maytansine) 2 <QFAMW|EAl (ansamitocin)®t 72 wlo]¥hA| o] = (maytansinoid); ™l
EFo}&(mitoguazone); P EAFEE (mitoxantrone); X3 & (mopidanmol); YEZ oA (nitraerine); HEX
® (pentostatin);  #H|U}# (phenamet); 3 2FF8] Al (pirarubicin); EHAEE(losoxantrone); FE=IH
(podophyllinic acid); 2-°l¥€3]=g}X|=(2-ethylhydrazide); X =Z7}8}Z (procarbazine); PSKUFEH H-3HA;
Zt=£2k(razoxane); @ FAl(rhizoxin): A Z(sizofiran); 2 ZAZvbE (spirogermanium); EFolE&4t
(tenuazonic acid); Egjolx| -2 (triaziquone); 2,2' 2"-EER2Egdolwl (2,2 2"
trichlorotriethylamine); E#ZEAl(trichothecene) (53] T-2 =2, #wlzhFd A(verracurin A), =Zd
A(roridin A) 2 <F¥(anguidine)); $-dl€t(urethan); WXl (vindesine); ©7F2w}7 (dacarbazine); =
Z~®l (mannomustine); VEEZUYE(mitobronitol); "|EFE(mitolactol); I|EH ZWH(pipobroman); 7FAEA]
(gacytosine); ©o}g}H]=Ale] = (arabinoside)("Ara—-C"); Alo]EZ X 231 = (cyclophosphamide), IS EA
(taxoid) 2 ZAMEA AAE (docetaxel gemcitabine)d 722 3FE|gA(paclitaxel), 6-FFopd(6-
thioguanine), WEZEF# (mercaptopurine), A2=Z2}€ (cisplatin), 22t2]Zdte (oxaliplatin), 7hHZz}
El(carboplatin) @} 72 wig uwj9] EgA], wiEg~¥ (vinblastine), W&, o|EXAlo]=(etoposide)(VP-16),
o] ~IH| = (ifosfamide), P FAFEZE (mitoxantrone); RIZE|2~®l(vincristine); H:=#RWl (vinorelbine); x=
HFE 2 (novantrone); E|Y¥AFO]=(teniposide); SNTFE A O] E (edatrexate); UTH$-=vlo]2l(daunomycin); ©F
v =2 | ¥ (aminopterin); AZU(xeloda); ©JWF==uo]E(ibandronate); ©|&]x=ElZt(irinotecan) (& £9°1,
CPT-11); EXolAwzAl A|Al RFS 2000; UZF L ZWEZYE (difluoromet lhylornithine)(DFMO); €] x4k
(retinoic acid;)® 22 dEx=o]=(retinoid); 7}HAEF] (capecitabine); 7F2XZ#}® (carboplatin), X
7+E28F (procarbazine), & &"to]4l(plicomycin), AAIEHH| < (gemcitabien), “H#Wl(navelbine), ZFEU|A-
gl elad gk A A (farnesyl-protein tansferase inhibitor), E#AZ2}E]F (transplatinum), 2 A7)

T Yol AQ Ao s 58 Thed A, AF, T FEAE £

2 u}

2. A8
DNA 48 st LA AFEEo 2 b 2
FH9LY fmd AR dHF Aol xEstHth, vlojmzy, A W
5,760,395% 2 A 4,870,287%) H UV RAIe} e tlE dEjel DNA &4 ox = m#HAY}. o3 RE <A}
] -

d Evh XA A" MelE 7RG WA 45) Bt 5
A Wit WA Edie] A W

=29 ¥

del sk £3, 2% Ao Fool w2,

3.9 a9

FPAE FHAQ W ago]l ®ouwe] Wy 2fste] AgE F Ae oldl@ slolth. ¢ Aol #g)
o, WAARAL dwdon gMEE mAstela duer] dd wWel EAY] AE D 2] A8
olEdth, ASARRituxan®)o] o2 g ootk Wel EA)E oF S0 TF AE mWe AN wpAe] Hol
A FAL § vk, FAE @Eow ey Giy) ARe AU e AEE mAste] AAlw A A
FFe VA Ak PAE EF kA E SaEESaNA, WAAEE, P A NS, T 54, W
52 5)d AT 5 Jx @A A 448 5 0. gkder, Edvle ¢ AE 249 44 =
e - on Augsts W BAE Lulstes gxrd F oglvh. thas any] AXdE AEEA T AXE
9 NK ME7} E3EC)

vejayel O A, FF AxE BAsE 5 e, 5 duge) oe Axed FAsA g 9y A
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F 3tk B2 T4 nkAYE EAEAL ol F 999 Fo] & g BHste] BAI AT ¢ Q).
AWARl FF kA= (D20, hwlol &9, BE|E=AUAI(p97), gp68, TAG-72, HMFG, Al¢H 2 3

MucB, PLAP, 2w =84, erb B ¥ pl55& X3t} WY 89 v P42 g adet A =5 a7
2 zx3slE= Aok, Alo]EFS, oAW IL-2, IL-4, IL-12, GM-CSF, #wl-IFN, AXFS, oAt MIP-1,
MCP-1, IL-8, ¥ A% <A}, oA FLT3 2=g xgst W A5 #x7F Eg EA4%h).

AA ZAF FolAY AHE Tl WY W] de WY ofFHE(adjuvant), & E°] wholzmutHEE HH|
(Mycobacterium bovis), Z&}ARTe ZA|9E(Plasmodium falciparum), TUERZSFZ 24l 2 4= 313
E(n= E3] A 5,801,0065 2 A| 5,739,169%; ¥ [Hui and Hashimoto, Infection Immun., 66(11):
5336, 1998; Christodoulides et al., Microbiology, 144(Pt 11):3027-3037, 1998]); Alo]E7}Ql QW dE
So], ¢gHE a, B, % vy, IL-1, GM-CSF, % TNF (&% [Bukowski et al., Clinical Cancer Res.,
4(10):2337-2347, 1998; Davidson et al., J. Immunother., 21(5):389-398, 1998; Hellstrand et al., Acta
Oncologica, 37(4):347-353, 1998]); %A 8%, & £, TNF, IL-1, IL-2, ¥ p53 (&H[Qin et al.,
Proc. Natl. Acad. Sci. USA, 95(24):14411-14416, 1998; Austin-Ward % Villaseca, Revista Medica de
Chile, 126(7):838-845, 1998]; w=F 53] A 5,830,880 % A 5,846,945%); ¥ GAZFE A, o5 59,
3-CD20, -7AZeeAtel= M2, % &-pl85 (F3[Hanibuchi et al., Int. J. Cancer, 78(4):480-485,
199815 w=r 53] A 5,824,311%)0|t}. 3t oo ¢t aWo] B Aol ZAE A 2y} A Ae2
T U Aow ).

1

>,
>
ot
=
=2
~

"ol gl AN AT A7k FU-SolH T A A9 TP 9% Wge

u W
=T = B e H
d = Uy, 94 W9 29 (adoptive immunotherapy)ol AF&%&= T AXE &9 So|d T Mxe &4 =&
A FEgE T T XY AfF=ed dl D = v, T 5ol T Alxe de & Ade SAF 79
AAEHQ Aoz YeElYt. T AlXe] M2 SolAde EdxAY T AX 84 =& 7IvE &Y 484 (CA
R)o] 44 AES B3] AEHoz AAHAY. CARS @Y §3HA] EA A 3t o]t Aladd Ty}
HHEE 43} RolojER A" FA FEAoltt, duky oz CARY ZAY EoloEl(moiety) & 7FeA HA
(linker)ol]l o3& 24" GLdEFE A A 2 7PH dHS xddstes o A& A (scFv) e &9 28 =
weloz A4 2

4 of Mxd FAolA fFrefigtt. CARS HEZF
g o1y FUS F vk ok U4 % AXE BuelA ddEE il W T AEVF AFHoE A
Feses gt
d AAIFH A, B EHL o NEE A% 27 AHS AFEH, 2F QU AU T AX 2 2 AQ3xd
E AdAAE 23t A A, 4 T AE 83 At B/Ee FFo|A T-AEE xEst. E gE
Foll A, A7F D/hE sFoA T-AEE T4 ol el x#stdrt
AAxdAlE WY AAZRJE AAA, 325 B2 284, H A A #£x¢ AIgAE E£3her. W=z
AAE AR, s e FEAY Axd FEeh 22 oA, Ee QI FA9 e dAY F A (dAE
Lo, =tA] 53] ¥70 W02015/016718; &3 [Pardoll, Nat Rev Cancer, 12(4): 252-264, 2012]; & =% 2 o
Aol Fz=z x3g). Wy AIZAE dild T o]o] FAlAe] FAE JAAI AFEE 4 9oy, E3]
7lwletst, A7ks) = A7F FHO FAVF AMEE k. FAAE €A gl ukeh o], 2 AU Rl A
AdE 5F Ao dis il 2/Ee g5 WHo] AHEE F Ak, o]y Uil R/Ew g BAHL 2 A
Ulgd Bzt 45 E8EHT. oE Eo], BEEYFTHS U 2 5 WA MK-3475 2 FHEFHOEE
FA o] = HoR dHA Uk
TAS BxE WY AE ZHel 84, dF 5o (D28, 4-1BB, OX40(CD1342 % FXH), 1C0S = GITRI} A
gt Brt=olth. dE Eof, AIF 0X409] S whild M AL Genbank B WM& NP_003318< ZHe=Th.
A5 AAFE A, dHzdAE 3-0X40 FA(AS S0, <zt A, Qe A == 7)dE ), o<
a9 Agt 93, WYRaAs, F3A 9d e glafEle|=oltt. B W] A&str)dl Aee g7t
0X40 Al (= o]ZHH fad H 2/%E VL =dd)e 3d7d da X8 BHE AHEste] A 5 9l
th gt e m, AN AA-" F-0X40 FA7F AREE ¢ ATk, dAIA ] -0X40 A= PF-045186000] T}
(] Z E9°], WO 2017/130076 3=). ATOR-1015% CTLA4 2 0X40& FA3}sle= o|F5E0]4 Aot (oS 59,

B oA ey WhHol A EAX3E ¢ e E o2 IR A= (2782 % 4R 100Se]tr. 91z 1C0S

_24_



[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

SIHS31 10-2022-0132555

o] ¢hAd dmld qAL Genbank EF WE NP_0362245 zhi=th, A3 AAHE AN, W AAEZJE AA
= F-100S A (dE 591, Az A, 1zrs) A T v A, ol Y AF v, Wi s, &
A @ = SEagele|=olrt. B ool AR&Ebrle] ARkeE F-QIF-100S A (= o] ZHE fHid
VH 2/%= VL =dkl)= iAol g $AE Ws AHgste] Add 4 Ak, dibd oz, GdAcA Q174
H F-100S FA7F AFEE 4 Jddk. A Fel F-100S A= JTX-2011 (& £, WO 2016/154177, WO
2018/187191 =) 3 GSK3359609 (& &o, WO 2016/059602 x)E et

2 gAAe] AFE WA BAIE 4 e E UE FAS A= INFRSF18 ¥ AITRE® *xl% et
BEFO| B~ FF WAL 1A 8- RE G (GITR) o] o 7L GITRA gk gy Ai A& Genbank
B HE NP_004186S Zrth. Ay AA PN, ddzdA= 2

A e 7 &A4), ol9 Y A% ', WA F3A) %Hﬂé rE %ﬂﬂi“EM Wr = e
AREEE7e Agke F-QIZ-GITR A (Ee o]2FH fdld VH 2/%+= VL ZvD+ Gl g8 349 W
HE AFSste] AdE 4 vk, ditdez, FdAeA AAE F-GITR &A7F AFEE 4 k. A Hel -
GITR &A= TRX5180]th(dlE E9], WO 2006/105021 =)

Ho AAFCE Ao o& THE ¢ JiE WY AAXAE dwldo = oldmAl A24 4283 (A2AR), B7-

H3(CD276 L. 2% TX%), B 2 T ©=ZF 714]7](BILA), CCL5, CD27, CD38, CD8A, CMKLR1, AM¥E=A T-HZ 4
78 g 4(CTLA-4, (D152E % FA®), CXCL9, CXCR5, HLA-DRB1, HLA-DQA1, HLA-E, ZA]-AxX WHzzE
ZA(KIR), ¥+ FA3t §4x-3( LAG-3, (D2232. 2% FXE), Mer EZA 7|UA (MerTK), NKG7, ABE A}
9 1(PD-1), AAE AFE-#7t= 1(PD-L1, (D2742% &A¥), PDCDILG2, PSMB10, STAT1, Ig 2 ITIM =w|Sle]
= T Al A9FE8A(TIGIT), T AIE "WYs2Ed Tl 2 JA =d9Ql S(TIM 3), T AlX &3l V &=
Hel Ig AA(VISTA, Cl0orf54=2% FAg)7F 23HTh. 53] PD-1 F 9/%E+ CILA-4E ZASste WY =
AXEJE AA A= v & F3o Z2A FHSISHA FDA SS9k

AR AA A, PD-1 A% dgA = PD-19] o] 7= 7,33?;:; atell Adtels= RS AetE Ealoltk. &
A el A, PD-1 2ztE Ad oS PD-L1 2/EE P T g2 AAFEA, PD-L1 2% A3dA=

Ag gl g Pp-L1o AFgS oAE= fX}OlE} ‘EX& el A, PD-L1 A7 i PD-1 H/EE
B7-1ojtt. & o} AAXNHu A, PD-L2 A3 AaA= o9 A7 el tigh pD-L2¢] AFE AAste Aol
th. 54 Ao, PD-L2 AT WA PD-lolth. A3l @A, o9 9] A o, W Hs FIA @
Hy &) T

?Q

E

29,

T 1,

M, e Yo=Y ¢ Uk, dAH A= v= 53 A 8,735,553%, Al 8,354,509% % A

A}

v 535 9 w70 Al 2014/0294898%, Al 2014/022021%, H Al
on, olE EFE B yaMd Fxz ¥gdr.

8,008,449% ) 7|AEo] glom olE HFE X wiMd = IEItHEch B g ATEHE Wy
g37] f1d o2 PD-1 F AdA=
2011/0008369%.0 71AlE A} o] A FA = U

[e5

AN AAFEAA, PD-1 At d3dAl= F-PD-1 FA(AE 501, A3 A, Azks}t A, T 7l FA)
ojth. AN AAFEIA, F-PD-1 A= UEFY, FEEFYH, % (T-0112 o|Fojx o RNFE
Aegct, A5 AAIFeE A, PD-1 AF AdAl= HIF-AL(dE B0, W (8 B, Wd=2Ed
Aol Fe g9)ol g9 PD-L1 = PD-L29] A% T PD-1 2% F-8S ¥dats ddnzagl)olr. o
B A el A, PD-1 A% A3l AP-2240]th. MDX-1106-04, MDX-1106, ONO-4538, BMS-936558 2 OPDIVO
REE TAXE YEFTE 1102006/1211680 7]A= o] &= F-PD-1 FAo|v}. MK-3475, Merck 3475, ¥H =

%, KEYTRUDA® % SCH-9004752 % &eixl B Z2]=7h-2 1102009/1143359] 7] A® &-PD-1 AJo]t}t. hBAT
T hBAT-12% 48X CT-011<S W02009/101611¢ 71A¥ 3F-PD-1 &-A|ojt}. B7-DCIgE%E ezl AMP-224%=
W02010/027827 = W02011/0663420] 71 Al PD-L2-Fc §&A 7184 &Aoo},

2 g AlFE WHelA xASE ¢ v E HE WY AIXRIE @Al (DIf2EE dE AXEs
T-Hx -3 ohuld 4(CTLA-4)°]t}. <Q17F CTLA-49] &7sk cDNA A ¥€-2 Genbank 478 W% L15006= 71X
Tk, CTLA-4= T AE XHo =A5Y &Y AA AE FHS (D80 == (Dg6el] Z2g< u "ARFA" 297 Y

]1103:

st 3o}, CTLA-4+ T AlE A= oAl (D283 A F &4 25 - AA] MEAA ZhzF Br-1 2

B7-28} % &= (D80 2 CD86oll Agsir}. CTLA-4= A AZE T AlFEd AGsla (D28 A= Al5E AY

o). A EZW CTLA-4= 24 T AlXE EAstH 1 7)Fel T 4 A T AXE 84 2 (D28S B T
7

o &
A3 sk B7 Aol ok oAl 819l CTLA-49] Td& S7HA7IH.

A AAFE A, W AFTXERJE AA A= F-CTLA-4 FA (& 5o, Az FA, Azkst A == 7det
A, ole] Y A &, WAL, 94 dE, Ee el =oluh. & W] ARgskrlel A
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et F-QAx-CTLA-4 A (Ee o225 H fFuid VH 2/EE VL Ed)E g4 49 sxd 43S
o AdE ¢ k. dijkde=m, GgAddA A" F-CTLA-4 FA|7F 2184 ‘F ATt

A 8,119,129; PCT -&7) WO 01/14424, WO 98/42752, WO 00/37504 (CP675,206, 3+ E

dov; ¥4 WA gAHEHd); v= 53 Al 6,207,156; w&[Hurwitz et al. (1998) Proc Natl Acad
Sci USA, 95(17): 10067-10071; Camacho et al. (2004) J Clin Oncology, 22(145): Abstract No. 2505
(antibody CP-675206); % Mokyr et al. (1998) Cancer Res, 58:5301-5304]¢l 7§jA]¥ 3-CTLA-4 A7} & o
Aol AR el AREE 5 k. V] dwE A7 HElEel WAl g2 B O HAAe Hx=
SESFETE. CTLA-4ol gk Aol dis] olelgh 7jsokelA A" Aot BAs= A7 =3k A2 = 3l
t. dE Eol, QIZst CTLA-4 A= =1 53] =9 W02001/014424, W02000/037504, B wl= 53] A

8,017,114% ) 7]A & dar; BF 2 G Fx=2 xgEr).
a1 A el F-CTLA-4 A= o)Za]Fw(ipilimumab) (¥3F 10D1, MDX- 010, MDX- 101, ¥ Yervoy®=Z%E
TAH) g 2w HolAo|th (S o], WO 01/14424 %), vE AA A, A=

DR = VRS Eghshvh. webA, o HAAIFEAA, FA= ol Fre] VH 999
CDR1, CDRZ %! CDR3 =wIQl, 2 oldZFie] VL 4 H<] CDR1, CDR2, ¥ CDR3 =wWQlg E&sict, & o2 A
AFeol A, A= A7 AT A9 S CTLA-4 Ao HU3d o|aExe} Adtalar/alAr), olo] Adsl7)
As AAGE. = 2 AAFHA A, FA= AV AFE A} A= oF 90%e] 7H 4 ofv|wik Ad
2 Znl Holw ok 90%, 95%, Wi 99% 7MW odo] EAA). (TLA-4E8 ZA3}
3] Al 5844905%, Al 5885796% H IAl 53] & W01995001994 E
HAA FxE 23 71" A 22 CILA-4 k= 3 F84); &

WAl e EFE = wm 53] A 832986750l ZIAlE A ZE WAFAALE T

H OEUE WY AI¥QE umALe (D223o g 4H3F g
st 1Ak 3(LAG-3)elth. <1ZF LAG-39] hdsh oA A HLS Genbank FE W3E NP-002277S Z+e
LAG-3%= EAstd T AE, A 48] A, B AlE 2 JAAEY XW A 3E.©] 413401] HHKPEP LAG- 3° o
A A AE EE] MHC FE s ] 2| 291%] o
AA =24 T AEE BF @At 45 XY, WY

==}

A 9d == gojn
of AFer F-QAF-LAG-3 A (= Olil‘%E FelE VH 2/%E VL =)
b A A4 F-LAG-3 A7} A
& Ark. dlAAQl F-LAG-3 A= %‘E}%ﬂ‘ﬂ(relatl1mab)(BMS—9860160EE TAY) EBE ol I 4
G 2 WoelAlolth(dlE o], W0 2015/116539 %), thE dAHQ F-LAG-3 A= TSR-033(ellE &9,
2018/201096 =), MK-4280, 2 REGN3767< Z g3l rﬂr MGDO13- WO 2017/019846° 7] A1%€l &F-LAG-3/PD-1
5ol% &Aolth. FS1182 WO 2017/2205691 71 AH# #-LAG-3/PD-L1 °]&5°]% Aot}

o = oo oo 8 2 1

°1N

B Ao A AeHs A F43E $ e ® g2 WY HIFEIE duEe Cllorf54RE 4 V-
Lol Ig T Alx &4 AR Z}(VISTA)OM Q17 VISTAS] bt whild A HL Genbank FE W3
NP_0714365 2zt=th. VISTAx w3 Ao &A1t T A2 &37] 715& dAgTt. 45 AAIFedA], |99 A
AFXJE A A= F-VISTA3 A (A5 Eof, Az A, <Qzsl & =& v &4), ol ¢ A% &
H, dRzs, g3 dd £ Sageie]=olnt. & whel ARgshrlel A 3jhek @-QIF-VISTA A (5
= olZ5H fuElE VH 2/%E VL =d e @Al g 3AE WHS Abgste]l AdE gl digkd e
2, FgAlA - F-VISTA ﬂxﬂﬂ AFE = k. dAlF el F-VISTA 34 INJ-61610588(-2u1d & ¢

(Onvatlllmab) 25 FH)olth( S Eof, WO 2015/097536, WO 2016/207717, WO 2017/137830, WO
2017/175058 #+=). VISTAE H3F PD-L1 2 VISTA & RFE Agxog FA3es= A8 CA-1700.2 A=
==, 01 WO 2015/033299, WO 2015/033301 #=x).

B BAA ] AleE WA FAsE ¢ s U8 WY AAXJE G (D3gert. AzE

2 = C
gk Sl A DE Genbank EF WS NP_001766S zb=th. A AAFEA, WY AAXIE AAA= F-
= ZlvE ZA), ole] 9 A &, W, &9

(D38 A (AE Eof, A7+ A, <173} A, =&

G B FEfargiEel=elth. 2 el AR SEICl A @-RIRE-(D38 A (= o] RFH el VH A
/B VL EHQD) = FeiAel 22 g% ¥HE Abgetel A" ¢ Qdu. ik on, Gl dd @
-(D38 FA7F AR = ek, AAH ] F-D38 FA= thebE-H(daratumumab) ol tH(Al S 5ol W= 53] A

7,829,673% Fx).
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of AAGA 2 e g8l ¥ wEAZ $AE 7SS e, we B AAE 98 ndAe g
s Ao weR 4 sitks Aol Galdel oIl olaisoler Ak, e, Bl A ugel vl
of, MAHE 54 AreldA Be WAl o]Fold & Q¥ wwel AP L WS WolubA g oA
AL 2R A%E 22+ Aee A4l Bk

AR 1

NRG1-DOC4 & et AMEF, MDAL75-VIIY] ME AEEES gyEd, oiged, dlgteld, taZveEd, 7
2EY, BFES2QEY-TKI, o|BFEHY, AHFEY, dE2EHY % eAdEY di 9 Egafay, 9ES
w9 T-DM1S ¥EEHe F-HER2 @9 ¥ 23S ¥ §skE EGFR 2 HER2 TKI s9e] X == AR, Alx A&
&5 AXE Titer Glo wAlol 93] A4t T oAk HFFA o] A= &2 HER2 TKI 2 HER2/HER3 3% 4]
3} &A1 HEFHS MDAL7S-VII AlEe] AE AEES Z2EstA dASAUTHE 1; & la 2@ = 1b).

Z7}2 ) WT EGFRY] A= 2F 3xo|A EH &3 AlelE oFr]s}y] wjFol, EGFR 2 HER2 TKIZ &® WT
EGFR(+10ng/ nL EGF)< dst= Ba/F3 AES] IC #h= ZASL NRGL SFA AE IC #3 vl

T+ HER2 TKI= MDA175-VII NRG §&A AXE JAlst=d A2 oATH(= 2)

-HER2 Wl 3 A% %% HER2 TKI9] 3=7}= &-HER2 oW W=} dlusle] MY AE&
2 2Y59tH(E 2; X 3a 2 & . o2&t dlolE]¥ HER2 TKI<} HER2 z‘z}xﬂsﬂ zZ3to] NRG1 -§-&A <l
g Alde ad AA dAARG G %Péé}ﬂr% S YeRd,

EAE HER2 oJAIA 2 He)® MDA175-VII(NRGL-DOCA &) AlXel gt A 1Cy 7t

QFXH :‘gﬂ ICSO’ nM
2tatEl g 98.627
ol hE] Y 0.891
v 2tEl 0.747
g =Zu ey 1.175
J2EY 10.387
El22 2 -TK] 0.698
ol H 2 E Y 86.868
A} Y 316.147
dEZEEY 1443.571
oA v ZE 459.184
* 2
A TEod = HER2 TKI F£A] i 5A) bel]l 3-HER2 A2 )% MDA175-VII(NRG1-DOC4 §3&FA) M| Ee] ujst o
ﬁ ICSO %}l_

QFXH :‘gﬂ ICSO’ nM

HE T 51.459
HEF +0.5 nM I ZElY 7.853
HEFY + 0.5 oM EFEE~-TKI 5.276
HEFH + 0.5 nM vgEy 3.934
T-DM1 652.845
T-DM1 +0.5 nM 3] ZE] 96.177
T-DM1 + 0.5 nM E}ZEA-TKI 101.753
T-DM1 + 0.5 nM v=2teld 30.550
Ao 2

Ba/F3 A2 479, WI ErbB2 2 WT ErbB3 X+ WT ErbB3 2 WT ErbB4E <b

Ao T ddshs Ba/f3 AES
okxA] 71 A8 upe} o] AAlsIT), 7k WalA, " E=Zuvlole] A i g}

olg] 2 A AES Phoenix 293T Al

E‘o_u
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L2 FAAANA, vtoleas AAsta, WA Ba/F3 AlEFet A ltulol g, nle] 1/\% AAstIL Al
= T Rl wjkste] HERRoje A AAES FHHoR THG

o, Ae & MxE E-1FR2, ¥-MER3 ¥ 3H-HER4 &4 (Biolegend) & AFESlo] & =5
Setav|EE AEeehs E*‘Elﬁ}olﬂiﬁi A FEEQT. a9 ts AIEE NRGL 2SS

slsl FaCSel of8) # X578 o
AAEYE EPT S LA 8D

ol 2259 160 A7, o A e AR A FRA, B9 waA, A1 AT 08
Ago=r NiEE 384-9 Z#o]E(Greiner Bio-One)ell € 2000 W= 30007) AE= Edol&ect. 7714 &
o A9 HE F31E 0Ll

5 GFR/HERZ TKI % /%= HER2/HER3 ¥4 3} A == DMSO W8 &S F71ste] A9
GAZITE, 72A1%F 2 11 ul9 Cell Titer Glo(Promega)E ZF ol #H71sith. ZHolEE HA 108 E<¢t
Frele]Ad3tar FLUOstar OPTIMA Zdo|E #=7](BMG LABTECH) S A-&3}e] AEEF(bioluminescence)S =
oh. 9 AELY kS DMSO thERT Ay wE M s ZarEtelar kS GraphPad Prismol] Z#f3E3}sict.
Y 392 A&l AstE dHolHE 7 7278 A 1C S 50% AAA FEo Hzle] o
GraphPad Zz]5ol ols AA g}, AE wE Ao w ok AzEde 7t ZyolEoA Fdsla, A
EA HAE olF e 45 B 2 sy,
ke 2y, Ipdd RES 3E 329 NRGL §FAQ] #Ewlolg s FAES] e o] A, #
Lenti-X AZ Lenti-X ¥ Ak 7| E(Takarabio)& A}&3te] A4 3sict, JE] vpol g Ag AZxY ]Oﬂ/ﬂ ]Zﬂﬂ EH
2 A, :’—Fd o5 EulelHq2~E F 3be| MEFo| Frheit. vholg s PYALSQ 24A7F F vlo]gl &
B0
A=)

2o o i

i L
o
o 12

A1 AES 4 A 2ug/al FRojeldo) Y 49 102 F, AZFERE @0 o +3
Sht NRGL-§ R WHE AAE BEY W KpcRe] oo) A AR NGL S o] At e
Asd

4
AxFE A28 E2Y % ELISAZ 233 3t7 &4d A-&-3iot.

U AEFA] g8 BEY W ELISA] oet HER N Y] o Ay, = 2 3 (0E) AEFE 10cm
Aol Zdol”alar F- EGFR/HER2 TKI Z/W HER2/HER3 ¥ 23} AR Z7lels Foj#Fow Aedth. A
IE AAA L/ A} A 427, 19 2 3Y Fot QdiHolAstar, &3] &F M (Cell Signaling)S Af
slo] gl dS S28sth. NRG1-§- A, £23F- 2 A -EGFR, HER2, HER3 % HER49] &S 928l S3EE
I 4783t EXE BioRad Chemidoc ©|PIAE AbE3le] w=EAIXItk. Tz g o] wsts AHs}str] 93|
+ EGFR/HERZ TKI /X HER2/HER3 %43} IA=Z e = 2 OE 2@ AxF9o @ d& ELISA(Cell
Signaling)oll ZX3}aL ELISAE A ZHJA A dof we} da3hc),

H~

ol 1o oo I-
o ol

# 3
[E 3al
MRGL E84 Eehir=
IRG1-CD74 HRE1-ATP1BL NRGI-SLC3AD
HRGE1-5DC4 HRE1-VANF1 KRG1-CLU
IRG1-REFM3
[&E 3b]
szt AEXEF =4
qrx 1o =0
HE24 HSOLE
1619 H3CLC
™170 N3G.C

®ogAAe] ANH T PTE BE PHe B ARG HFo] Ed 29 glol ol FoiAx Agd + 9l
Boae] 24E 9wl MEAd Axee] A AHNAAR, B odwel Ad, A 8 s
ofgel glo] ¥ W % ¥ wAlMel 1A Wwe] v mE wA 240 Wk 489 5 gl PRl
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A @ Aok, wrl Aoz, 3eA 9 Aysdor wE fpud 54 AAVE B GAMd A4 A
A5 Aste], FdstAY FAME A g8 = dge]l W Aotk Fgatel Al AEE o)y RE f
Ag IAE 2 AES HEE Al o8 FojE 2 o] AR, B9 2 el e e add
=3

FzE3

Drilon et al., Response to ERBB3-Directed Targeted Therapy in NRGl1-Rearranged Cancers. Cancer Discov.,
8:686-695, 2018.

Fernandez-Cuesta et al., CD74-NRG1 fusions in lung adenocarcinoma. Cancer Discov., 4:415-422, 2014.

Holbro et al., The ErbB2/ErbB3 heterodimer functions as an oncogenic unit: ErbB2 requires ErbB3 to
drive breast tumor cell proliferation. Proc. Natl. Acad. Sci. USA, 100:8933-8938, 2003.
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Scaltriti et al., Lapatinib, a HERZ2 tyrosine kinase inhibitor, induces stabilization and accumulation
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