woO 2020/083406 A1 | NI H000 0 KOO0 0 O 00 0

(12) IRBERESIEZAM AR ERRRIE

-
(19) ﬂiaﬂi %n;,\r};azéﬂ & % I 0 0 1 T OO O
B:T\/\:FE q ;—ﬁ 10) EfR A HES
(43) E PR
2020 ££ 4 B 30 H (30.04.20200 WIPOIPCT WO 2020/083406 Al
51D EprEHSHEE: GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
CO7K 16/28 (2006.01) A61K 39/395 (2006.01) JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
CI2N 15/62 (2006.01) AG6I1P 35/02 (2006.01) LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
CI2N 5/10 (2006.01) MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
21 BETEE'L%F? PCT/CN2019/113767 PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
(22) EFRERER: 2019 4F 10 H 28 H (28.10.2019) US. UZ. VC. VN. ZA. ZM. ZW.
(25) HiBiES: I 84) 45 E (BB IR, ERE R TR X
(26) N FIES i fR37) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
300 1 NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXTF (AM,
(30) #£5E4X: AZ. BY, KG, KZ, RU, TJ, TM), Kkl (AL, AT, BE, BG,
201811260687.7  2018F10H26 H (26.10.2018) CN

DHBRBENBRFEYVESR (B GRAA
(CARSGEN THERAPEUTICS CO., LTD.) [CN/CNJ;
hOE R T R X AR #D R 388 5 12 I,
Shanghai 200231 (CN).

(72) ZRB A : =R 8 (LI, Zonghai); F E LT IRIC
X % #B #% 388 5 12 %, Shanghai 200231 (CN)s,
T B8 (WANG, Peng); ' F L i 7 4% 1L X 4R #6
% 388 5 12 &%, Shanghai 200231 (CN). F &%
(WANG, Huamao); " [E I i T 4 10 X 4R 4B #%
3885 121, Shanghai 200231 (CN).

(HDREBA: LB —FHNILEAFRKEESR L
T (XU & PARTNERS, LLC.); T E L i W ¥ (¥

X H b #% 958 5 K H Bl £ 1 5 # 106
%, Shanghai 200333 (CN).

B BEE FrHHETY, ZRkG—MREMER
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,

CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SL, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KEPR A

BE E PRk R (B 2146(3)) .
BIFG I FFIERIR D (H5. 2(a))

(54) Title: CLL1-TARGETING ANTIBODY AND APPLICATION THEREOF

(54) ZRAAFR: HEMCLLIAYHUA SN H

(57) Abstract: Provided are a CLL1-targeting antibody and an application

ELISA test of 7TF8/12G4m to CLL1

gz E@ ACLud
cc BB RCii1
oo B3 #ECLit

thereof. The CLL1-specific antibody has high affinity for CLL1, and after
being prepared into a chimeric antigen receptor-modified T cell, has a sig-
nificant killing effect on cells expressing CLL1.

(57) #FE: A &k WAL T 4 5 CLL1 89§ 4k K& H W

* A BT HR fi f CLL1 %5 7 P 4R % T CLL1 R A 8m 1 o8
ANy, BAE W % R & PR 32 s T A0 s, XS
o FIRCLLIFAR B W1 A0 1

a3 e \od
& o < 7
NG
BB Human CLL1
CC Mouse CLL1
DD Monkey CLL1
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#UE CLL1 KIFiik R E N

BRI
A g T IR SR ia TGS W AR SRR, AR S B I CLL R B R e p

s
bl

AR

SPERE R F MUR (AML)SE B S 5 e WSS o S A% G KR T 15428 el
M40 MRFEHE, SR MAFAE R B HRE HEAH S FE AORE, FIRMAER G B R LE. BHiG
JTAMLIMLI T 2)) B 415 % (DNR). tHIELL E(EFAFAFR). FMERT S, 7
BT AE— B R E EXTAML™ A B R AIGIEA], EESIEHMR. 55 K &2 PRI S,
DA 200 75 L AML KB B9V T 5 1%

NCHEUBHERFE S F1(CLL e — 2RI B E A, EHIREZ IR T B R 400K 240
AMLAHfe. 3 H, CLL1ZIEAE AP T-40M(LSCs) b, HAAKIA T & M T4 f(HSCs),
PRIk, CLLUZ—Fig/ERa 7 AMLIFEE &,

IR B HiA RN RAEHATPICLLI KIPUE I 78, fICN104736562B A FF | HICLL14T
s, SR ETE T R A T LA TR AML I STCLLT R Hidk .

EHANE

AR B FIAE T AL R CLL 4R bk .

TEE—TTH, ARPRME—MEL M CLLI UL, kb B

SYXMX, 7R FTHCDR 1, X3X3X5XsSGGSTX;YAXXoX 10X GHTZRFJHCDR2, SEQ ID
NO: 405417~ fFJHCDR3, AMRASQSISSX,LX ;3T 7RILCDR1, X 4ASX sLX SHT7RH]
LCDR2, QQX7YSX1sPX10X20THT 7R HILCDR3,

Hb, BrdfIXok HABEEY, Xoi ASEFEH, X5 NABL, Xid&[IEETF, XsiE S
TN, Xl HGEHEP, Xk HYEHES, Xl ADEEQ, Xoik HSEEHK, Xioik HVELFHF,
Xt HKEGEQ, Xk HWEEY, X5k HABEN, X & ADEEV, Xisik ANSES,
Xl HEBHQ, Xi7EHYEES, Xt HYWET, Xk EMBEL, Xoo NIELE HF1E.

T &, Pridyiisik 5 A

(1) Pk, HEHER 2 X054 SEQ ID NO: 3583617~ [{JHCDR1, F1/8i{9 4 SEQ ID NO:
37, 38E39A/RHUHCDR2, A1/3E % SEQ ID NO: 4054417~ FIHCDR3;

(2) Pk, HBREEAAXAESEQ ID NO: 42, 435k44 /)17~ IFYLCDR1, F1/8¢f 4 SEQ ID
NO: 45, 46. 475487~ HILCDR2, F1/85 % SEQ ID NO: 498% 5017~ )LCDR3;

(3) Hulk, BEO)IRMERERAZX Q) IR MR A X

@) (D)~Q)FE—T R KPR R E, HRAS5)~Q)FE—T BT (34 A8 [ B
LR E M.
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Lk T 2, Prik iR LCDRUKAE | R432, HRASQSISSXLX 13 R4 H
RASQWIARX,L X3, fRLIER, Frid R4 /5 HLCDRI T WISEQ ID NO: 44/ 7R,

i T &, Frid MPAHCDR2HI XX X5 X NAISGEL ETFNP.

fE—PE T %, BridHAHCDR2 KA T R4, H
X3X4X5XsSGGSTX; Y AXeXoX 10X 1GRA N XX, XsXsGGGSTX, YAX s XoX 10X11G, LIERT, A
AR RAT J5 HCDR2 I 7 1 4SEQ ID NO: 397716

T &, Prik kit -

(1) Fifk, HALESEQ ID NO: 357~ YHCDR 1. SEQ ID NO: 37717~ [{JHCDR2. SEQ ID
NO: 4017~ FJHCDR3 LA . SEQ ID NO: 42F77/~fJLCDR1. SEQ ID NO: 457~ /LCDR2. SEQ
ID NO: 497~ LCDR3;

(2) Pk, HALESEQ ID NO: 36/~ YHCDR 1. SEQ ID NO: 38/1/~[{JHCDR2. SEQ ID
NO: 41517~ fJHCDR3 LA . SEQ ID NO: 43577/~ fJLCDR1. SEQ ID NO: 467/~ /LCDR2. SEQ
ID NO: 507~ LCDR3;

(3) Pk, HALESEQ ID NO: 35/~ YHCDR 1. SEQ ID NO: 3771/~ [{JHCDR2. SEQ ID
NO: 40f17~[FJHCDR3 B 2 SEQ ID NO: 4417~ )LCDR1. SEQ ID NO: 477/~ JLCDR2. SEQ
ID NO: 497~ LCDR3;

(4) Fifk, HALESEQ ID NO: 36/~ JHCDR 1. SEQ ID NO: 38/i/~[{JHCDR2. SEQ ID
NO: 4157~ fJHCDR3 LA . SEQ ID NO: 4357/~ fJLCDR1. SEQ ID NO: 487/~ /LCDR2. SEQ
ID NO: 507~ LCDR3;

(5) Pk, HALESEQ ID NO: 36/~ JHCDR 1. SEQ ID NO: 3951/~ [{JHCDR2. SEQ ID
NO: 4157~ fJHCDR3 LA . SEQ ID NO: 4357/~ fJLCDR1. SEQ ID NO: 487/~ /LCDR2. SEQ
ID NO: 507~ LCDR3;

(6) Bitk, (D)~ FE—TFrRMIER 2, HEZS)~G)FE—TRTR R
[ BSORE AL P 3% 12k

T &, Prik kit -

(1) Hidk, P Hiik ) B ] 48 X B4 SEQ ID NO: 1R &R 127751, SEQ ID NO:
SH N2 RT3, SEQ ID NO: 13/~ 2 RT3, SEQ ID NO: 67H7i 2 1 771
SEQ ID NO: 681/~ AL 5. SEQ ID NO: 69T/~ = LR 7 15

(2) Hilk, PR AR R & n] A8 X B A SEQ ID NO: 3FT R IIEF 12751 . SEQ ID NO:
TR EERR T SEQ ID NO: 1R K2R 731, SEQ ID NO: 15H7i~ K2 218 7 715

(3) bufk, AEO)FTRTUERERE A X Q)P iih i) e AR X

@) (D)~Q)FE—T R KPR R E, HRAS5)~Q)FE—T BT (34 A8 [ B
LR E M.

T &, Prik kit -

(1) FUik, Prid ik e n] 42 X A SEQ ID NO: 1R 21y 51 ) H ik fi ik
(42 8E T AZ X B4 SEQ ID NO: 3R I E LR 751 5

2
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(2) FUik, Prik ik EEE T A2 X B A SEQ ID NO: SR 21y 51 ) H ik fidk
(428 AF X B4 SEQ ID NO: 7R I E LR 751 5

(3) FUik, Prik ik EEE T A2 X B A SEQ ID NO: 1R 21y 51 ) H ik fidk
({3245 AT A48 (X H AT SEQ ID NO: 117~ R R 751

(4) Buik, Brid ek s ] 45 X 245 SEQ ID NO: 13T~ IR IR 71 I H Frid 4t
A B 5] A8 X B SEQ ID NO: 15 R LB FE S

(5) FUik, Prik ik EEE T A2 X B A SEQ ID NO: SR B 21y 51 ) H ik fidk
({3245 AT A8 (X 2 AT SEQ ID NO: 1517~ R B 751

(6) ()~(S)HT—TFTIR IR I, BB & ()~(5) FAE— TR b 44 AH R B A
(5 1 o

ek T %, Frid bk r s n] 42X B4 SEQ ID NO: 437~ LCDR1, SEQ ID
NO: 48JJ17~[(JILCDR2, SEQ ID NO: 50//i7~[{JLCDR3;

i, Fridiessn] 45 X 24 SEQ ID NO: 15~ IRARLIR 71

AR, PPk R P X A SEQ ID NO: ISHRINEAEIR T 5, ik fHiis
[ E 4% 7] A8 [X B A SEQ ID NO: 5. 13+ 67. 68EL69iN KR MR FE S o

RS ZJT I, AR SR Bhbuid, HAS5AR B 7 0 R BRI AR [ B R
PRIE FBAL

FERIETT R, AR SR ALR S J7 IR 5 i 2 4 NSk,

fE—PE T %, KRR E — S M 5is 4. scFv. HRIddiis,
Fab /7Bt FvATBC. F(ab )i B

=TT, AR SRS A K B 55— BUR —J5 T BTk (M HuAE A% 2 »

FESEVTIH, AR\ FIRISHAE, HAES AR S =77 Ak %R .

S LTI, ARAFRAE—FE E400, A S AR SV 77 A R I8 Bk Bl A
DRI 2H o 8 5 A O BH 88 = 75 T FInid IR A% R

FEFENTTI, AR AR R AT s ks g, AT & 6s7
IR 258, B A& S B iR o

FE— BARSKHEE] B e 2 S P RE 2 ) M (AML) 12 BB 2 g 1 (75 (CMIL)
15 PR - B AZ 40 9 L (CMIMIL ) i BB HG A e SR S AE(MDS) 2 & P B e BB R 41 44k

FE—HARSE G, BT e & CLL1BH 14 5 e

FEF-LITI, AR R R B EY, IR e A Y aHE:

AR AE—TTHBEE TR PR, LS RN DIRe o+ Brik i heet
ik RE R R IR S 51, 0GR 0 5, S8 I S A0 B ) R AR S 45
+, FIRR AR L) .

FE—HRET7 S, Brad (40 Mo 0 4 b 4l R U R G B 2, R
o, g4 ~ERE: IL-12. IL-15. IR T3 KA TNF-alphath [ —FiEk £ Fh.

FE—RIETT R, Pk I ) )% 20 M 1) R T AR S 73 o2 5 5 ey A R 1T A 25

3
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VIR BRRC AR . B, Pk g Al R b S 4E: CD3, CDI16AICD28H1 i) —fif
oA, S, PR S A R A R d b SR SUA R STCD3 i

FE— LTy 28, PIrak (R 5] S % 40 M AR AR B 7072 45 5 T4 . NK4H ek
NKTH i 2% m bR B

FE I\, AR VSR HE AL A& 155 )\ 7 [k 1 2 2 B S )2 8 S M IR o

FEALITE, R T AR IS\ U7 @R e E A R . H TSl a7 R
25, B A2 W e AR .

FE— HARSEHE G b, ik e A& S sEAm i B MR (AML) 18 PEREA I (9 5% (CML).
12 PRz - FRAZ 41 B (1 L35 (CMML) B B A2 50 25 A 1iIE(MDS) 2 R M Bl BB i A 44k

FE— HAR S5 1, Bk g & CLL 1 FH P (4 e

FEESTI7 M, ARKPRAE MR GPURZE, Q8 i, BB AN E S, P

TR i B TR S AR AL A R IS — B — U5 T A B AA

FE— LT 2, PR AR g SRR B A

FE— LT 2, Pk ik SR AR I I NS 5 e 5 — AN B AN LIRS S I /B
IG5 15

kT %, R SZ AR RE R I .

kT %, PO AR 5 dekade 1 DA 70 (R 38 R IX ) — Pk 22 .
TCR{Jalpha- beta. zeta®. CD3s, CD3({. CD4. CD5, CD8a. CD9. CD16. CD22. CD27.
CD28. CD33. CD37. CD45. CD64. CD80. CD86. CD134. CDI137. CD152. CD1544l
D1; F/8¢

Pk SLREE S 0L B LT I RNE 5 XK —ME Z f: CARD11. CD2. CD7.
CD27. CD28. CD30. CD40. CD54. CD83. 0OX40. CD137. CDI134. CD150. CD152.
CD223. CD270. PD-L2. PD-L1. CD278. DAP10. LAT. NKD2C SLP76. TRIM. FceRly.
MyD88#141BBL; Fl1/5%

PRI 5180k B LA T 5 F I S 1800 —FhE 2 Bl TCRE. FcRy. FcRB. CD3y.
CD36. CD3e. CD5. CD22. CD79a. CD7%. CD278. CD66dFfICD3{,

FE— R R R Bk s 7 A,

BT ik 1 5 R4 B LR 2 IS X I —FPE 2 Fli: CD8a, CD4, CD45, PD1, CD154
FCD28; Al/Ek

Pk SLREE SH0E B LT I RNE 5 XK —MEZ f: CD137, CD134, CD28
FOX40; Fl/%

Bl W15 5 18t 5 CD3C A4 f5 5 18

FE— AR BAR LT )7 AArh, ik s gk 1 CD8o B CD28 W #5 i X, FIrik 3L JlEE =
I3 F CD1378CD28 I L N {5 5 [X, TR W14 15 5 ik 5 CD3CHIMTI R[5 T ik

FE—RIETT Z, Frid ik & PuE AR AR 0 R R i, B DA B A {5

4

ki AgEy
ki AgEy
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FIX:

AR HE—BEE TR, CDSHIES IR X MICD3HIRIL M5 55k

ARAE—BEE AR PUE. CDSIIESIEX . CD137HIML A5 58 FICD3CHIA]
WA T

KRR —BEE TR Pt CD28IIEEIIX . CD281¥ N 15 5 S AICD3C K]
PWf5 5 B

AR AE—BEE AR PUE. CD28RIESEX . CD28[ MU {5 ‘538, CD137/HIM
W55 X ACD3CAT 4015 538

fE—RIETTZ Y, Pridiik & duE 242 A SEQ ID NO: 9. 10, 55, 56, 57. 58, 59,
60, 61. 62. 63. 64. 6566 RNFEF].

AR5, AR RIS A I 5 5 ik B & P s S2 AR AR o

ST 07 H, ARRARME—FREEE, RS ARHE TR M.

ST =070, ARKASFREE—PREE, ik B9 8540 & AR B8 1 07 T Frd I d4

FE— T, BTl is 5 2 18 00 2R BUY 4 SR 85

T VUTTE, AR REA RS T I A Rk SR 24k BRI ES +—T7
T TR FIAZ IR . BUAR R B8 1 07 T B R 3R IA 3844 BROAR R BH &8 1 =7 T ik s 23 1
i, AT HIRaTT MR 2. B, FriR 2 RS 1Y) ey 40 ML I 2590 o

FE— L T7 S, Bl I A AE — B AR St b, BT i fis 2 /2 2 P Rt i 1 T 5 (AMIL)
15 PEREA L A R (CML) 2 PR 2 40 e B (LR (CMML). B Bl S A4 7 27 5 fiE(MDS).
Z R R ECE BEA 4R

FE— T %, B iR 2 CLL1BH 4 B e

ST HTTHE, ARRARME—FEEEMR i, RS A ARRAE T
ARIZER, BUARRASE A 05 H TR FRIA SR B R S = Tk s 5 BURA A
A IR BT T BT I % A RS2 AR

Tk TT %, Bl () ey 4 Mo fide B TR EZ 40, NK4H MU BINK T4 .

FE—HETT G, Brad ik (RMB U 9 o) 4 M A 2 5 B A8 R PR 58 - 07 T BT il (P 5 Bt
JR AR Z AMOEE P H, RS SRR . 35— Rk A bR AR BUE R T
T, BFEKPD-1RIEMsiRNA . SFEBPD-L1ME 1. KTCR. LK

M, PR gE M AFEIL-12, IL-15. IL-2DFITEY T30 & (K — FhEk 2 Fh

B, Fridab 72 A CCR2. CCRS. CXCR2AICXCRAK) — Mok £ fifi;

B, Arid eI @iCaspase-9. Truancated EGFRFIRQRS)—FhEk £ Fi

FESETINTIH, AR AR LA R B 88 1007 T Brd i B A M Ao, B (1) 2 R
T ) Sy 4 M FH T vy 7 IR R 2540

FEALIE B St 77 20, B g 2 S PERE 40 i (1 995 (AML) 12 PEBE 40 i (A 1ML995 (CMIL )
15 PR - B AZ 40 9 L (CMIMIL ) i BB HG A e SR S AE(MDS) 2 & P B e BB R 41 44k

FEPLIE A SEHE 7 20, i e & CLL T FH M ) Jioged

5
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AU, AR MWL G, LAk
AR B S — B 7 I FINA M TUA B AL i DUIR IR BX
A B S -G T I ) S B B I B A i B S DN A IR s BR

A B SR 73 T R ) A RS AR Y S B M o

REIRAE, AR INEE NS, AR ER S BOARRFE AL T SCCn sk i) B A f ik
A BARRAE 2 A H ] A AL, A sl IR PLIE R T % IR TR IR, AEEAS
R

it Pl 56, B

K1, B8 T PUK4F2R125HS I ELISA N & 45

E2. SWon T HiAR4F2 F125H8 Y Biacore | 72 45 .

K3, IR TFACSK U (K404 4F2F125H8 S5 HL60/U93 740 i M k562 [ 25 & 15 150 o
K4, B8 T HUKTFSAI12G4m K ELISAIN B 45 ..

5. SWon T AR TES A1 2G4m I Biacore | 18 45

Kle. W T FACSK Il A 7F8F112G4m '3HL6OAJ937QHSIH@&1<562E1@%/E.\T o
K7, BoR T HURTFSAT12G4m 5 ACLL1 45 & HIELISA I E 45

K8, LN T HURTFSAI12Gam B AR 22 A6 I 45 L .

9. EIR T SDS PAFES Hr 4tk [P CLL1 scFv_FehiAR (i JH 26 1F).

K10, B8 TFACSKIBTAATFS, 12G4m, 4F2, 25H8455U9374HKECS50,
K11, R TFACSH I FICLL1-CAR T4 75 % 4L Tibk T2 i () [ P 22

B2, B7R T AR PRI BRI 4 A1 25 25 1t 30 45 R

B3, WoR T AR AR AR SR 5 A 35 1 A 56 45

F ARSI T A
KNG Z RN, R TR tEs, 4o MCLLIitiE. ik
Hehib ESErk T A K

AR B ATE BA 5 AU AR N 51 H R AR A R SRR & o T2
fEAR R, —EERIEE LT .

AR HEIARIECLL1 /& $5“C-Type Lectin-Like Molecule-17, & —RIMEEEH . 1LH
st o, CLL1&#§ ACLL1.

AR IARTE PR 1R % RA PR A EH « AR BIK ARG SR B A
JR 255 XU 58 B 1 A K P Ag SO TR B J5L 45 60 3 BB J5 465 6 X0 R B8 1R AR AT v B
B R 0 SRR RT AR e BL(seFv)e RARPUASR A Eridad R g B 22 /20 P ok B (H) BEAT M
FROLESHIURS S B ED .. RETUEEEFETURG A AR SCHTRTUE) K B

6
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AEAEA,  BIEEZ A B ik, REEEA I UE DL S OB S TR A B
MU SCHTURBIAT AN o Bk 5% B L P AR X (AR D04 5 O VH) AT BB E X AL R 50 Bk
HH R P AR X (AR S04 5 O VLR R B E X A Rl VHAVL A BE— P40 5 AR BAME PE
X(CDR)I AR X, AhATTHIAT AL AR A 2R X (FR) A BE AR 5 [X sk R 26 VHATVL i = CDRAT
VUANFRALA, Ao 22 2 ko 4% B T U7 %1 . FR1. CDR1. FR2. CDR2. FR3. CDR3.
FR4. BEHEAFEER A X SH 5 IR TR RS S80I, SUERIEE X3z 5%
REASHE FHLBRA TGS, ke S8R 04 0% RS0 2 P A f (s 40
N AT ZE Pk MA RS 55— R (Clq).

ik i B AR T: )HVL. VH. CLAMCHIZ M Rt Fab v By, fdfFab’ il
Fab’-SH, (ii)VHHNICH1Z5 8 R MFd F B, (i) FR SN R VL AT VHEZS #8380 2H R R Fv Fr
B (iv)H A AR X R dAD A BR(Ward%%, 1989, Nature 341: 544-546); (v)F (ab”)2H B,
B2 ERL T Fab Fr BUY A A B (Vi) SR BEFv TR 45 A 07 S(BirdSE, 1988, Science
242: 423-426; Huston:, 1988, Proc.Natl. Acad.Sci.U.S.A 85:58795883); (vii)XUhF It 54
Fv AR PCT/US92/09965); (viii)“ M B =47, Witz FRGHEN 2B m A
Bt(Tomlinson%¥, 2000, Methods Enzymol.326:461-479; WO094/1380; Holligers¥,
1993,Proc.Natl.Acad.Sci. U.S.A 90:6444-6448); F1(ix)-5 A [R5 A R PR IRAL Bl 5 11
scFv(Coloma&Morrison, 1997, Nature Biotechnology 15,159163).

ARSCPE I ARE SR AR TR B SR AR S Bk i A AR R B IR U, PriddiikzJase
B A AR . P SR AR T ] Ml R IRAFAE I, B RIMFAE ISR B AR AR B i i
Ko SRAFHETT UIRIUEAR S, O PRRATUERAEY), BRI A0
3 R B ARTE SR AU B SR A S e 3R 8 B B4 2 Ja A8 U A2 NI BR B B ik &
Pk

A ST T B ARAE AR FUAA B B AR A 48 T A U OR A B 22 D — D R IR A 1,
AR T 2R A HUE P B B P 51 o A S AR AR P B D00k B B AT 55 2R AR A e 1 2/
£180%, ik ZE/2190%, SRS /D2195% MR ILIR 75 F—ME . FuiRARAm] LLER A
Kg, UEINAEARFUARNAEY), BRI 5,

AR A RS AR ELAE o A B SR AR 1 2 D AN R R B, 1A [F) T 2R AN ik
Fe A A e A o AL BRI St 7 3, ASCr AR SR 51 B AT S oR AR Uik P A 22 0 4
80% . PRk /#190% . HLEE/DA95% ., HHEkEDL97% . HIE R DLA98% . &AL
Mo 2702999 % Ky I IR 5 B [F]— 1k o FUARAART] IR HUEAR S, 05 ik R AR S5,
B A L IR 7 51 o RIS O B SR, ASINAN/Eemh o, <2 IR BALY
BEARM S MERRRE HORAR Z IR A th R E AL E LR SER . B, BUUR94KARI4L K
PR A IR B 4, AT P R BRI R OR A 2 I 9 b (s 2 o IR IR
B SO TR R R IR B S BB KT B AR B RO A 2 Ik A i R AL B R

KR PR R I G Bk i A EEHE S X AL E, R YEKabatfEUR 5| 4 5 (Kabat
%%, 1991, sequences of proteins of immunological interest, 555/, United States Public Health
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Service, National Institutes of Health, Bethesda, il 5| 4 #5). “KabatfJEUZR 5174 A
IgGIEUFUA R %R 5, WIEdelmansE A, 1969, Biochemistry 63:78-85 ik

AT R ARE <P P B A ORI L CLLL 8 A 31 iy 42 7 31 41
i, AT PAHCLLL & E R FIANE S K = 4R 45 1 4H o

AR TE B TR AL A (1) F A ] AR S A R — 4y, B R T AR ) A B B
—EA R B Blan, RS —ANEEERTAZ X (VHH).

ARIE B A PR N, 465 5 RN, A RE SN 4N, T
Ui, BN, HAARGINK)EIE. EARRGTINKT)ZIM . W4, CIKZNM. 4.
NER A MO £E— L8ty 22 rh, Ik i G2 0S40 M N TAH S . NKH e, NKT4M. 76—
SEsEiE 7 R, AT AT U2 BARTAI. ST, FASAETARE. 76— Ls2iEy
Zrh, TR RYNK A AT DA [ R AR NK 4 o

ASCHE I ARE iR & PR AR BCCAR R : A5 B0 4 G PR 1M /M B8 IR
5 e 5015 A% B E5 M) 22 IR (BRI A 15 5 450), MRNE S I8 & R e 15 5 % s el
PR AT TRE B A 3 B0 4 e A DA T 4R S P S i B I A BT S A AT A
NN A KRR E AR, S8VI%E 58, &n] DVEFEE E T S0E SCHRRES K D6
15 545 ARS8 . MG T 380 A AT DA #ECAR R 4R ML (5]t CAR T i)
() B N I RE IG5 SIE RN DI RE B+, BII/ECARTA ML, 0540 Mo ff s
PEFIGEBEYE, GFEAN R il

ARIEHIHAT T3 LAl 7 U TCRE S WIRIIET A . — 5 H, 1415 7 1 4
WTCR/CDIE AW E I T MEIMHC 7 F &AM 51 K, HIGA- 3 TR M (BFEH AR
T WEE. WA AR Dy SR M H TR T AT DAL G % S AR TR s R
TR BUTAME 5% e o AR AR K W U HA F A S ITAM BRI RS 5 i) 4%
HAMR T, JHETCRE, FcRy. FcRB. CD3y. CD3§. CD3e, CD5, CD22, CD79a, CD79,
CD278(tHFRAE“ICOS)MICD66dI)J T, [ERFHIRI AR HCARSY, EAEM—ANEE AR H
CARYW N5 S5 S M BAE NG %375, BIICD3ERIFIHRE T 15,

AREHANEE T fe I+, TR LGS A AR, HAr RS
FLRNEECAR, B ST SRR R, Gltn, HART, 385, SRES a0k
PSS RR I AEPUE SZAR I AR 1 5 B E AR . SRS AR H AR T, MHCIEE
7F. BTLAFITollFR %24k, PLK&OX40. CD2. CD27. CD28. CDS. ICAM-1.
LFA-1(CD11a/CD18)#14-1BB(CD137).

FEARR T, —J7i, CARBEIRGRIAGED, Ind & & oM E R g i,
PSSt RN G T A5 AR, Prid N5 516 S A IS A IR B RIS+ 1 Zheefa
SAE SR, —J70, CARBESIARMAEN, ridEOaE BRI G, Bk
it MRAE 5% R ik RNE 5% ARSI A LB TR DRt E
AR REREANTE AR DRSS AR R A . — U5, CARBEEFIRGREGEN,
ik 85 B8 5 Mu AN R IR S5 A, 35 EES R I L N A% SR, Tk N 15 9 1% 45 1
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BB AN EEA LB R DTN DIRETE(E 5 AL 25 IBORYR B I )
REMEE S S, — 7, CARTECARRNA & IMA AR (ND) &5 Al & 1wl 3751
— 5T, CARTEFLAMILE IR A S M NG IE 6 5 8T 5751, Hobh i 3P 5T IE HIAECARIY
S o0 T A7 2 4 6 e R e AL DR TR 5 A (B seFv) T T o

AR ARIE“CD3E”5E L NGenBan B 3 ‘T BAG36664. 14111 & [ 5T . Bk 1 35 A S84 fi
Bt /NG . WA REI . MR REERISEIN AL . “CD3EGE IR & SNSRI EBE 1 AR S5 45 Ak
ML AL, HE LA Re PR AL B TA S AT R I AR5 5. — 0T, ERI ML 45 A A0,
£ GenBan 3% S BAG36664. 1 7% H: 528 164 Hhe ! B m Y —k A 98 AR5 an/)s
LS ) I N e 2 ) 5 7 O

AL ARIE4-1BBFETNFREE FK R R, HH AT GenBankAcc No. AAA62478 21 & A
B, Bek BAE A G R . WEA A R TR ISR RS “4-1BBIL RIS
157 %€ L YGenBankACC.No. AAA62478 2 A LML 7 511214-255, BOK H =73 R0 81 407N B«
W REN . M IREMISANRIE . — 1, “4-1BBIL A4S #i & SEQIDNO: 23 H #2AL )
FEB)L Bk BAE AR BN . MR, R REE SRS

AR ARETREBE RIS K TR, B EARESKE TR EYTEE
(Bl R FF A K 2 080% . ik 2 90% . HEHLLE 2 195% . 98% BL99 %6 ) AITF-PL R i Br (il
WT M) BT IR R L TR TR W, TR TR T (1
W, FEY).

FE—BEAE LR, T G A] DLk B a 881 2 fe T4 M, 72 IR A 7Aoo B
FETE PR A T 400, 7E—L15 50, “T 40 mT DU RoA 5w RAFE A Re, 300
[F R BURFAE (VR A G MR, AT Z i ] DR & /b —Fh T AR 94 1042 T
ZHHOAE T 40H (stem cell-like memory T cells, Tscm Ziffd). H0icdZ T 40M (Tem). &k
T 2000 (Tef. Teff). T T 40 (tregs)FI/BAAMILAZ T 4/ (Tem)o fE—LAEMLT, “T
AT LR SRR e AL T 40, G yST Zi .

T AT LAMYF 2 R IE3R1S, FEPBMC. HHE. WELEAS. B, Bfrddgimsk
ARG K B i, AR AL, AR, Al M=
RIAATHE R RN 2 EAIRIEAR, Bl iFicolTM 45, MAMAUCEE I ILRFRASTAIM . £—4>
SERET R, W R MRS R 5 MR G PR MR 40 i . SRR S S e, B
FETAM. 240, Rigiff . BAHM. Ffh A=z Q. 2O MR . £ A SEii T
L T DA R SRR (M 20 M DARR 25 MUK 43— 10 4 B T A58 1 G ik T ks 7
O TRE S BN TP R B0, AR, Sk B2 WA m e i s 6T AL 40

AR B BB B AR A ] DA R FH T 1) 2% 55 P R [ PR B 254 LA S 2 iR 1 24
W, 5 AR R T 1 45 S0 1) CLL ) 562 8B 41

HLCLL1FiE
FEAR N, 53R T HA I T scFvIUPUR S & XIS &5 A, 85K M AscFv
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Wk B A S 7 SC IR 1 PEscFve IR LAy R A Al e e vE . D, i dudg fefe e 1HUIHL60 A&
U93740 i, ANIHkS624H Y.

By e, AR WEFEEA scFvF A IdUE, FridscFviFdlS —A o2 > FH
P 72 DX 3R AT B A B Bk A FC X 3k LA A XU B, AT I Ad v s 44
SEMAMASE M. Beah, Fedlir vk Hpth o (B EA R T RO6AE . iR BUN
PEFAL R ) 5B T PR € S A b Pis BEE S, DMERE S uiEH T2 1 E
F T 3R 7 2 A8 FH S A8 40 B I F e 3 O 4R B s PRV 2 B B A o

ARSI 45 R 98 AR R U YRS 1 CLLA R AR S e . R

AR BB 43 TS P WG TR A i s 5 s A P SRR T AR B (seFv), BT B ] A8 B
(MR 7 R T 7 CLL I RE M I B AR A FF B A S 5 45 A 2 1 B LA
I, firidscEvA] PV SR — RIUA R “GiiA” 7+, GG Kaiik. B uFabAl
F(ab’)2. A EA(EHscFv Fo). 2k, B, BAEMHETESARENZ T —
Pike g, B, XU TS S 9uiE BITE). =3k % (Cuesta’, Multivalent
antibodies:when design surpasses evolution, Trends in Biotechnology 28:355-362,2010).

FEHURE G AR A KOURR — DR b, AR PRI E R R Dl ek
(gan, Puikn] VSRS 20— SF IR DTSk S BE LR, R /b — S5 T IR s Y 5% R R R BE)
B Al LIRS & 3 43 (Fabs F(ab’)2. FvaliscFv). fEHfhsiiy &rf, SiikEaE e o X ik
H I IgGl. 1gG2. 1gG3. IgG4. IgM. IgAl. IgA2. IgDFIIgE. HUiASM ik B vk
THT U BIPUERR G R SRR Dh R . /e g E A S sk A, &Pl fui sk & A [Fpf
RUPE o XIS B LR 7 2 A T A 2 PSRBT e ARSI

RS —J5H, ARG T EACLLINSUREL F B, Friddiik BA

SYXMX, 7R FTHCDR 1, X3X3X5XsSGGSTX;YAXXoX 10X GHTZRFJHCDR2, SEQ ID
NO: 405417~ fFJHCDR3, AMRASQSISSX,LX ;3T 7RILCDR1, X 4ASX sLX SHT7RH]
LCDR2, QQX;7YSXsPX19Xoo THIZRIMLCDR3, H1, FriAIX & HABEY, X,k HSH#H
H, X3 HABI, XJEHIEEF, XaEHSHAEN, Xk HGHEP, XAEHYEES, Xt HD
BUEQ, Xolli HSELEK, Xyl HVELEF, Xk HKEFQ, Xk HWELEY, XisikHAB
TN, Xl ADEEV, Xisii ANBHES, Xk HESFEQ, X171 HYEES, Xtk A YEFH
T, Xl EMBEL, Xyl HIBCE ANAFAL .

kTR, HAFAESEQID NO: 35, 36/F &M F 7K E % CDR, Fl/EY
% SEQ ID NO: 37, 38, 394F—Z M7 E#CDR2, H/EH 5 SEQ ID NO: 40, 411F
—RAERFP YN ERCDR3. £ 57 H, AR &S CLLINPUABCH B, HAS
%5 SEQ ID NO: 42, 43, 44F—ZAERFIINEFECDRL, M/EA S SEQ ID NO: 45, 46,
47, A3 —%EERIT A RECDR2, F/BE S SEQID NO: 49, SOT—% &M 77| 14
CDR3. /&% 77, ARBRMLT EACLLIMIASH H B, HAREESEQ ID NO: 35,
36fE— R T M EHECDR], F/EALESEQID NO: 37, 38, 39/F—% LM 75 1) F %

CDR2, flI/8¢ 8 % SEQ ID NO: 40, 4 {T—Z 28 /7 5 M E#ECDR3, Al/8 #5684 SEQ ID NO:
10
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42, 43, AMT—F LI F P I EECDR], FI/Bi 4 SEQ ID NO: 45, 46, 47, 48{T—&HLMR
B EECDR2, F/EA0 & SEQ ID NO: 49, S0fF—% MR 75 (5 5 CDR3. ik, Jr
REE A CLLK PR s H A B &9 45SEQ ID NO: 35, 36fF—% LM 75 [ E#ECDR1, F
1% SEQ ID NO: 37, 38, 39F—Z M7 E#CDR2, M5 SEQ ID NO: 40, 414F—
REM YW EHECDR3, A/ SEQIDNO: 42, 43, 44 &M TR HECDRI,
MALESEQ ID NO: 45, 46, 47, 48{F—Z BT HIMHEECDR2, M ESEQ ID NO: 49,
S0 —Z TR 77 42 BECDR3 . BEARIEI), Pridss & CLLIHUA R Be 4595 SEQ ID
NO: 35, 36T —Z M7 F [N EECDR], A5 SEQID NO: 37, 38, 39T—Z M /TFI1
HEECDR2, FI{&SEQ ID NO: 40, 41F—%L )T 5] () H 4 CDR3, A4 SEQ ID NO:
42, 43, AME—ZHRF I ECDR]L, FMEESEQID NO: 45, 46, 47, 48/F—& &P
F R CDR2, A& SEQ ID NO: 49, 504F— % LM77 4CDR3 .

S — U7, AR T E&ACLLIKPUAE B, HAHE%E 5 SEQ ID NO: 1. 5.
13, 67. 68. 6OMIEHEN A X 771,

FES— U7, AR T 4&ACLLIKPUAE B, HAHE% 5 SEQ ID NO: 3. 7.
11, 1SPREE B X)TF]

e BIX S R R R AR X P F) % 5 AT AZE & CLLL, A LLR A MIGHED &R 2R
A AZ X PP SR A R 4 CLLI I 45 & 70 1o

FEF— NI, AR T 46 CLLIMPUABUIL Fr Be i B . PRI A R BHR A T 4t
B B, BA S ERE B n] AR X 7 51 22 /80 %6 A [RI Y B BEAN/BUE BEn] AR IX . fiidk
(K, EEEER/EUR A X EIIR P A — MR = 85%,  EAREFEAD0%, mitikE b
95%, Frmlae96%, FHFEAOT%, EEERFR8%, mAEFN9%, A FIAI80%, 81%, 82
%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95
%, 96%, 97%, 98%, 99%F100% . AT LLLAA Hi TR B PTAR R AR Sk, i B
REFERGE . WRBERIEIRIE . RS T8 3,

S — AN, KRR T RHIEALCDRIA A T RAS, HRASQSISSXLX 3 RA N
RASQWIARX ,L X3, #il41, A FHLCDRIFFIAISEQ ID NO: 447K

R AT, AR PIHRAE T PR HCDR2X: X, XsXsSGGSTX, Y AXe X0 X 10X 111G K
X5XyXsX6ik H AISGE(FE TFNP

E5—AJrE, FrRfHAHCDR2KAE TR, HX3XeXsXeSGGSTX7YAXsXoX10X11G
RAENX3X4XsXeGGGSTX7YAXsXoX 10X 1G> #1801, KA 5 FJHCDR2 531 4HSEQ ID NO: 39
PR o

FE 55— ANJ7 1, AT RLEF A A B B4 44 1) B TT A8 X AT AR, a5 W] AR X FHSEQ ID
NO: 132848 AHSEQ ID NO: 67, 68E69,

FE 5 —ANJT I, AR R AE T S5 R0 0 HTCLL A B0 TR S A [F] (70 R e 58 B I B A

PLCLL1 A4
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VPSR B anHTCLL B 5T I 255 B8 77 FIAR AR I 5 A2 AR S O AN, A4
ELISA. biacore. WesternE[JZE ATy 24l A Mo A 3d I 5 T 4 it ik 72 SE 151

BIR. BAaRTE 40

AR B SR T gmhE 45 A CLL1 BIPUIE AN 7 B B AR IR . 3044 DL A &5 BT i i B B
RIS AN AZFR AT T Se B e . 4N MR VR P B LR Sk (M B AR 4L ) T
Ko

A DU AR HE ) 53 P A BRI AR A% IR, It m] DU S bRt PCRY 3 BY
cDNAGLRERIAR, FRAFmhD ik i 2 5E A B BE B 4 A VHAI VL IX BEFIcDNA . 4T M S s Bk
RSO IRAS BPUiEan, fF WETE AR R R AR, T A SO YR AR AR 1 — B
ZRIZIR . A1 A0 M 5N SN AZ IR (1) 5 i e AR AT 3 LN, I T B B 1 1 2
A4k, o

PRI A R IR I 73 F e 4 h B 55 1 A8 X 193% 1 SEQ ID NO: 2,6, 141 FBLL,  F/Ei4mY
R AZ X [13% [ SEQ ID NO: 4,8,12, 16[\ 3£ . AL M2 X MR o1, IR R+
5 S EEEISEQ ID NO: 2/771, AL &4t i85 SEQ ID NO: 4/ 71 5 & 4,& 4n it i 5
[\)SEQ ID NO: 6571, A5 4ih 25 SEQ ID NO: 857788 & 114 4 it 4 K SEQ ID NO:
2J75, AL gL HEERMSEQ ID NO: 12/7 S #H A & 43 EH ISEQ ID NO: 14/771, Al
15 S R85 I SEQ ID NO: 16/E51) .

NTRIBEAR, 7RIS AR IR RIZIR B A B RIS H S . ZPRIAHET]
T E AR . RISEAET AR AR E G Ak s EiE, BUES 2178 53 R H P 30E .
T AR A RIS BAR R R T 85 A R AR AEI FLa 4. 4050, R 40f, B
BERMAIN RGP RB IR . QARSUR AN, 2 RhRIA B & T i B A 7y U3RAZ
AR T AR KW kR ik ik

RIEEY)

ARG T 2 R RIZ B A, A ARl L — B ad 20—
ERMPDIRETE DT IR R DhRENE 18 FEAR T S8 s R s WM o+, 0
PR ) 2, SRR S A M A R AR B o FECRT R AR IO . IriR AR S ik Dhge It
Sl DUEE g B BE . ST SRS

YER—Mig Ty 20, Prid SE 8 Sl AR W 34K DA S 2 2D — R ) i g %
bR S E 53~ BN R 5o BT i B4 g (49 43— mT BA2 P idosd i 4m B s+, 3503t
MR EE R BUEM, TR FaREEHART): L2, IL-7. IL-12, IL-15. TIFN,
TNF-alpha. 7EEARRISLHE T X, ok (40 a) fidofg 2% AR A1 75 2 48 ml Ak BB ik B
8 1ea) ()R [0 e B R AR B 7350 130, Pk ARV ) iR SR AR S0 2 AT LA S5
i 2 T A RS A B PO BRECARS , A0 3n ] RA A B A4 in 1R 5 SECR ¢ 46 1 b 4

YER—Pik 7720, Pk E & S mI A s AR RduTE DT R ERc) . Bk
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(AT R IR E ) EFEAR T 2Ot hsict. Babhc; . 8. f3E. 3OMEL Kot
MEL AR R TBESPEMRE IR R A5 6 8 DL A ARTBE PRI PE 4 8 5. thrl 4
=AU ERIRRES . T R IUAR/E M R/BE W B G R T RS E B BOAR AR T3
4 SE R U/ 3 A AL Wi B R RS 7 100 e % A Uk 2 e (DR . gt 2R S
Shof T AT, 0 A I/ 3 B /2 Wil AR RH/ B 1 A T (b e AR TR RN 58 B 6

VER—FRIE T2, Bk sE 8 G ml 8 AR PR R 3iAd DL A B 1) S0 40 i 1) R T
PREM o BITRER A G5 40 M (1 3R T AR S0 73 7T DL 255 Jo e A R AR 4 130
PRECEC A, BRSNS 4t e, AT AR B M BUARIE B Jo e 4, RN AR R B R B Ads )
G5 S L 1) T BT A A, AT 51 R B 95 4 e S b S5 IR o o () 92 24 R 4R T A 25
Y P& CD3, CD16, CD28, TR, 456 %4l s S bk & CD3iik.
Ga B AN T 3% A M . NK4HAL. NKTHH.

VE il it B 3B R e (o il o 12 3k ) 28 A i A 7 AR e S R A ) — R 2R, BT s
AV UMEAREE O™ A, FidMEEAESAEHN® L GENREEA. s
B A A A O TR A, e I A EEAR R 5 DA S Ak BT IR R R 4y T
A, Pz o 85 /6 e s Sk A% 1 B T 51 DA A s G@ A ic A% 1 R T
1l

AR F— IR T g AR B  Z—Phdiik . HIh R R s B A%
By F. —HIFE THXNFES, st HEAYSR A EMFEEE 77 Xl &5
RN, BN, SRJEIE IR AU VE MG EE S s A B AR B SRR

KRR EE B A5 RIS MDNAJT FI P IE Y 8 3 FBCE P A Bk . X 23
PR DL T A& A 1018 40, DA RRag RN A . 18 F 4 n] DL FUZ 4, g
WA BURMRSEEAZYIM, WEERA, BO% SIS Bz AN, L340 ..

THEPICLLITUAE KR & PR 24

AR RS Z PR B PR SZAR(CAR), H A& AR AR BUA A BL, 1%CAR-T
M RILE B M. — ST R, I gRALC AR IR B AR 54 (9 A TN L) o
FE—SesL i R h, RIS IR R A . — ST Rh, AT DR E b RIA CAR.

fE—MRIEBIH, CARIICLLIZ &34 ZscFviiih A B, S HARKk A MIgGhuigAHLL, £
FREEAN TSRS & 77, B DA S s s SRR . %Ptk BoR ThREMn, HikH
PRALAE ML SR, B TS G IRSE AR MBS (915 5 A% A RS T 5
Rk, AR, 2 TRASFATARTH, S5WTI4 A4 MEICLLI-CAR, LK
HH Tk gk vy T R 5%

— 5T, CARMIFICLLIGLIRE A A0, ART H AR I U7 5 scFvig AJRAL I
scFviiik A Bt

— i1, ARPICARKGHFE TR IIPURL & MR NG 5% o FAAE —i&.
B, —LJ7m, RAESEHSS FEMEART, CD3¢R. 4-1BBFICD28 {551k Sk
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M A

—7Jjlfi, CLLI-CARE&ZD—MNGE S FEME, HIEFECD137(4-1BB)E 5%
SFEEI. CD28M5 5% R4 M. CD3EfE S &M, KT 4. — M, CLLI-CAR
A ED—AMMANESEIERE, HkA—1EZEAHECD137(4-1BB)ELCD28 (1) 3Ll 43
¥

YERRTEPERT, CLL1-CARKIFF 1] LAJE4F2 287 (SEQ ID NO: 55). 4F2 BBZ (SEQ ID
NO: 56). 4F2 28BBZ (SEQ ID NO: 57). 25H8 28Z (SEQ ID NO: 58). 25H8 BBZ (SEQ ID NO:
59). 25H8 28BBZ (SEQ ID NO: 60). 7F8 28Z (SEQ ID NO: 61). 7F8 BBZ (SEQ ID NO: 62).
7F8 28BBZ (SEQ ID NO: 63). 12G4m 28Z (SEQ ID NO: 64). 12G4m BBZ (SEQ ID NO: 65).
12G4m 28BBZ (SEQ ID NO: 66). 12G4m(M1331) 28Z (SEQ ID NO: 73). 12G4m(M1331) BBZ
(SEQ ID NO: 9). 12G4m(M1331) 28BBZ(SEQ ID NO: 10), [3ASEQ ID NO: 55-66. SEQ ID NO:
73 SEQ ID NO: 9-10/) 5 53551 i A J30AR SUEE AN 52 AT DAIE 385 400 04 5 R o A e Py S8 AT
B, HIBENARPIERRYEH .

REPURZARBH R TR

AR BIEFR it 7S H AR K IR iR G BUs SR I S 4 .

FE5—T7 10, AR A ER A B A DU S A AB U BT 248 B L 465 4 U5 ) 248 B R () 2 B
FER) B, BRI R IL-12, IL-15BRIL-21. Fd i S 40 M A8 1 Tibk 2
ZHM, NKAMIBINK T

5 55— 7 T A R SR BE R A B S 52 A48 10 0 T4H My HC At 465 77 PD-L 1 FEL W 77 5 FEL Wy
PD-L1fEH, fRIRPD-1, iAW 5PD-L145 4 1IRAPD-1, AW 5PD-L1454 1Rk
B RAPD-11 F Be . BUHUPD-L1 I HiAAk

HmEHEY

AT AR RS IS I S B B 5 40 VA B i PR U 1) S € 240 M T LS FH T ) 46 24
Y G Wrash. rid A S T EFEARER A TR, EBS B,
RS2 BRI IR . RIE<Zy57 BRI 1R S 0 T AL S s i gy 7
BN, ENIAST AR, B EA R RN,

AR ZG s B R AR B A 0 i Se ) B K BAR B 5 SRS, gL, el
ATEERE s weky, WAORIER AL Eoetn; 4R LHATEY, WORP LR, LAY
AAFILA YR 2 PURCEROI R 2228 WG 140 DARIETE 7R, fdil i i A A G 1R % 5
BRI AEM, wdeAsuh . AR ZRRa . ORI, ORI R, ZouEE,
BEL Hl I ARERE . H RN 2 T R, FLALR), WTweens JEIZA, QA H
FERRIREN; AR A AR R R prEAL BT TEREUK, SEE SRR
AR h 22 PSS o

AR A e AR 7 B A AR, JF ) R TARYE R RE. SRR AR AN

14
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REBIRDE S 452575 s R B X N s R E AT« 452577 s dn ] LR AR
WECH eI .

2R B B A

1 AR BB 1 510 CLL1 B %7 R P B d4s

2. AR PN TCLLIE AR MRy,  HAEH & Bk &5 2 A48 10 T4
Ja, XFRIECLLIAZHMLEAT B2 R fE . AN

3. A WIGRAE T A Prid S i & (iR S DU R SZAR B IR TA N, DRIk, AR B SiA
AR A2 200 IS 240 L R 22 A7 RO R P T 2 PEBE 2R B L VR T

NI A BRI, # PR AR RO, IX ST T U A R B i
AT IREUA SRV 1 B SE ] b RVE B BAR SR AR ISR 06 5 v, 8 44 MU I F
VAT G A, 0 RESRIGARR, BN Bhsthel, 20020 BB EG ST, B
RGP BN 2 AT

S fF SN R R SR RIEE X CLL14F 7 HscFv

AR AT FH RO W5 TR A4S Ji 7 SR AR A B () A N R SR I seFvIGR TR ST, SR A
1E+11. F ARG AR N R ORI 77543 B0 CLL L i R 7 HscFv B TR 5 2
43 A4 10ug/mIFT R CLL1 -huFc(H B % R 1A J& K Hprotein AJERL X 557 G #HAT s2 A2tk
il 2% 1M ) A AFe B T %% 8 s N T IRDFCEIM RS, AEWE TR AR SCE N4 T AFeB 1) %
EE A, B EFEMANGY CLLI-huFclf s & 1.5/, Bl f5 R AE4s = 1 i v
RSB, W25 G W T AR B ok I e B IR KM TG 7 K353 T ok
FRWE T AR I FHPEG/NaClyie 24k K G RINE B A SCE R T F— 5 Miiik . ik #h173-4
MEALLE R S CLLIKRF M4 & I scFvk I R ve b o i id 414 CLL1-huFc AR HEELISA J7 2
B B P Te k%, ELISAR I ERE, 117~ . ELISAME ] AFcBUM R TE S5 R B AE 44 1)
ISR

T3 o 49 2 P AN S PR 45 A FHL60FIU93 740 . (HL60/U937 NCLLIFHE4HM, k562K
CLL1BH M) (3), FipEZ K N4F2HR125HS, 4F2H125H8 [ Biacorel&li, KEI2FR. 4
T4 4, 4F2R9 EEE R AF X ASEQ ID NO: 1FiRNE B 771, #4574 X ASEQ ID NO: 3
FR R FER 75, 25HS[I R AZ X NSEQ ID NO: SRR T3], FEEA[AZ X N
SEQ ID NO: 7HR &I 771

M PEKabatMEUZ 51 7387, 4F2FJHCDRI1FZ AL 7] WISEQ ID NO: 35F17~, HCDR2
({21 7 5 4NSEQ ID NO: 37f17~, HCDR3MIZ IR WISEQ ID NO: 40/fi7~, LCDRI
(2 FRIR P B IISEQ ID NO: 4217~, LCDR2MZIERR 7 FIWISEQ ID NO: 45Fi7~, LCDR3
(11 3L R 73 iNSEQ ID NO: 49Jf1 7R .

25H8THCDR1 [ Z 31 )7 7 #NSEQ ID NO: 36/¥7~, HCDR2[KZ AL 75 WSEQ ID
15
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NO: 3817~ , HCDR3 [ & 2 B /7 51 ISEQ ID NO: 417~ , LCDR1 & 5 /7 51 i SEQ ID NO:
437, LCDR2IZ A3 ISEQ ID NO: 46//i7~, LCDR3[FIE 1 77 1SEQ ID NO: 50
iV

SERaBI2: PUAREISRA T B

P FH W TR AR R TR AR BEAT SR A 7 B o

PL4F2MI25H8 NsE AR PUE, 73 mll x4k n] A2 [X [JLCDRIMILCDR2HEAT BN R AR, %
AN T AR TR AR SO o« PRER T S Pk B ve PR AT ELIS ARSI, 0 BH 14 v B gk AT 0 7
MRIEAAL, 26 0L B, SARIMA mEf 7 HAr R 45 & ACLL1HLE, M4 7r8Ck
JETF4F2)F112G4(RJ5 T25HS).

M5, TFSHIEHE R 48 X ASEQ ID NO: 1R IR ZLIR T, HEEn 48X NSEQ
ID NO: 117z BT 7 12G4R HFE R AZ X NSEQ ID NO: SHR M2 RT3, 5
7] 45 X ASEQ ID NO: 15HIR K E LR 751 »

TF8HIILCDRI1¥ 7 ZIHISEQ ID NO: 44/J17~, LCDR2HJJFFIAISEQ ID NO: 47F 7,
LCDR3 K& EHCDRIX [P 5 o5 AR ik (4F2)— .

12G4[JLCDR1¥ 731 525H8AH A, LCDR2[K 73 AISEQ ID NO: 48ffi75~, LCDR3 i
HEFCDR X 771 5 55 AR P4k (25H8)— o

H A 12G47E HEEFJCDR2 X & — AL 5, K H A 0 22 Z 8 AR H AR S5 15 2
FPUE, @4 N12G4m, 12G4m{THCDR2 5 FI#1SEQ ID NO: 3971 .

12G4m [ FEFER] AZ X HSEQ ID NO: 13~ 2R 731, FHEEF] 42 X NSEQ ID NO: 15
B B 5 R 75

JEITELISAK I 7TF8 F112G4m I scFy 5 ACLLIKZE 15 I, BonA B 44O E4).

FTF8HN12G4m [ scFvidt AT Biacorefill, 5 R anESHras, 45 R EInmMAEeE ARk
PE T 1065 EH).

ELISA S I ANFe BAOA e R HUF SR IS B I - PE o HLAKTF8HI12G4m[#)scFv5CLL1
RIS AVE A e GG LBl e, BB HfuiA ] DURr e PEES & B PE4RAG, A
45 B4 (HL60FI U937 N CLL FAA FH R4 MY, k562 9CLL1ARIE B 41 ).

SEHEFI3: ELISAK7FSFI12G4mBiik 5 R EMBCLLIMN S &

I bR AE T ELISA RS B P44 7TF8 AN 12G4m ()R & 5 7. ACLL1-hFe, BCLLI-hFc, f#
CLLI1-hFcHl lug/ml T4 A ELISABR I %, 2%MPBS & I5E A1 1-2/MH, IA200nM Hi4%
TF8/12G4m(scFv)ZE T & /MR, —HUR A BtHisHI REEST1: 1000868, =5 NEPT R -HRP
1:2000% BT, =BT A 170G 26, IMIKERER H 1L 5 52 400D450, 7. Hiik 7F8F112G4m
HRe545 ACLLL, A454 BMCLLIAECLLI .

LHEf4: CLLIFL A scFv-Fefts sUA 2R B 3 B o 2 il
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BHICLL1BUATF8FI12G4m 5 NgGINFc BT &R 18, 1293 Fectin® Gy i 744 4L
293F4HMY, e R LiF, KHProtein ABRIFEAT AL, 4lifk)5 & A i8I GE XK16/40
ZETEE, R AR, T ARG, R HUR TR I B 2 H99.30%,  HTiA12G4m
(1) BEAR RN 58.50%, 451 WIS,

PUARTF8 R [ kiR & 9 10KD ¥ milliporetd i & #EAT WA, 11 OD280/H )t R A
JE, AR WNEL BFEHSDS-PAGE, 453 K9,

#1
L5 W ME a9+ X
HH e & B R
Fi(ml)  |(mg/ml)  |[mg) It Bl (mg)
7F8-huFc 0.57 022 0.12 2.15 5.60% 99.30%,
12G4m-huFc 0.54 1.57 0.85 26 32.70% 58.50%,

XF12GAmFAT R it . T8 Discovery studioB £ 12G4m F3DEE R, 4 Hirb
TETE I RAEAT o5, I FAFTN, XX S s AT M RAR, WA R I PiiA S ANgGIRFcE
BATRES, PlscFv-Felba\, @it 293FAMIIEAT RIS, KL M2k faidid SECHAT ARG
W, SERER, BEB3NPEEHEMRT12GAm MR, 2518 BEEABXEM AR
M RAZ N2 R (12G4m-A9P), W3 fr A2 IR R AL N R 2 BB (12G4m-VI3D), FF4E11347
IR AR R AL A R(12G4m-M1331), HP, 12G4m-M 133111 FEARZIA T T 95% LA

12G4m-A9P . 12G4m-VO3IHI12G4m-M 1331 R4S s 5 K AL R pEn A X, HEH B
A8 X [ 75143 5 INSEQ ID NO: 67+ 68+ 6977

12G4m-A9P[¥]scFv/FFIHISEQ ID NO: 7078, 12G4m-V931 [¥]scFv/T3WISEQ ID NO:
7177, 12G4m-M13318scFv/3 5 WISEQ ID NO: 727/~ .

SEHEGIS: FAFACSTIE A5 UI3T4I I 4 S ECS0

I S2jE 51 43843 () scFv-Fel & & (1, BT FACSK I FTCLLIFUAINECS0, EARfifikn
T: BU3TANML LA 10° AN AL 96 FLURLKAR 1, FIFCR blockingif 4/ & 413044k, H
300uL/fL.1% FBSTHBEAMIPI IR, BE S M0 AES SRR 1 100uL CLL1#IAATFS, 12G4m, 4F2,
25H8(LA1000nmol/mL AR, SEEFRE, TMKRIEERE), WA T4CHE452%, B
r2: BB, FI300ul/fL1% FBSTEHANIEMIIK . FFFITCHRILGoat anti human
Fc(JacksonImmunoResearch, Code number:109-095-098)/]1% FBS#R200 5240+,
T 4CWE 45785, BATEOBE, bR LB, F300ulL/fL1% FBSIEVLAIM K. &
28 LA200uL/FL1% FBS #2240 i 3f A T-3m =R4n B ok il . st 10F 7~ , HTACLL1BUATRS .
12G4m. 4F2F125HSHIECSOE %5 40.06474nM. 0.4271nM. 0.7370nMA10.1638nM, HEC50
E3)/NT 1nM,  FRIWHAR I B A MR AT RO

LHF16: PICLLURETURZAEFRL(CAR) I Z
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a. FUCLL1HUATES ik G 470 IR 52 44 JFURL IR 4

PAPRRLSIN-cPPT.EF-1a (9 F Addgene) N#ifk, 5 T RIEHUETFSH AR AU 32
IR FE R, fUFSPRRLSIN-cPPT.EF-1a-7F8-28Z. PRRLSIN-cPPT.EF-10-7F8-BBZ DL }%
PRRLSIN-cPPT.EF-10-7F8-28BBZ. .

7F8-28Z)F 51| FHCD8afE 5 B (SEQ ID NO: 17). 7F8scFV(SEQ ID NO: 31). CDS hinge
(SEQ ID NO: 19). CD28# /i [X (SEQ ID NO: 51)F il P15 5 4% S 45 #48(SEQ ID NO: 53)LL K
CD3¢( SEQ ID NO: 25)4 ;s 7F8-BBZ /5% HHCD8af5 5 k(SEQ ID NO: 17). 7F8scFV(SEQ ID
NO: 31). CDS8 hinge (SEQ ID NO: 19)A1 X (SEQ ID NO: 21). CDI137MHN 15 S51& 545
I(SEQ ID NO: 23) L 2CD3&( SEQ ID NO: 25)41i%; 7F8-28BBZ )T H1CD8uf 5 ik (SEQ ID
NO: 17). 7F8scFV(SEQ ID NO: 31).CD8 hinge (SEQ ID NO: 19).CD28# £ [X(SEQ ID NO: 51)
AN ME 5% S 45 H18(SEQ ID NO: 53) . CDI37MUWN 5 545 S 45 MI8(SEQ ID NO: 23) A %
CD3¢( SEQ ID NO: 25)2H .

b. HLCLLIFUAE 12GAm itk A4 i 5244 TR I 14 22

PAPRRLSIN-cPPT EF-1a %44, 84 T RISHUE12GAm I AR A PRS2 AR 1805 55
Uk, B $EPRRLSIN-cPPT.EF-10-12G4m-28Z. PRRLSIN-cPPT.EF-10-12G4m-BBZ L %
PRRLSIN-cPPT.EF-10-12G4m-28BBZ.

12G4m-28Z 7% FHCD8u/f% 5 K (SEQ ID NO: 17). 12G4m scFV(SEQ ID NO: 33). CDS8
hinge (SEQ ID NO: 19) .CD28¥ /X (SEQ ID NO: 5115 544 S 45 #15(SEQ ID NO: 53)
PLCD3E( SEQ ID NO: 25)4 fi; 12G4m-BBZ/)F %1 HCD8af 5 ik(SEQ ID NO: 17). 12G4m
scFV(SEQ ID NO: 33). CD8 hinge (SEQ ID NO: 19)f1E i [X (SEQ ID NO: 21). CD137fi V15
S S E5KIH(SEQ ID NO: 23) L ZCD3¢( SEQ ID NO: 25)41k%: 12G4m-28BBZ /¥ %! FHCDSa
55 IK(SEQ ID NO: 17). 12G4m scFV(SEQ ID NO: 33). CDS hinge (SEQ ID NO: 19). CD137
M N 15 5 4% S 45 H15(SEQ ID NO: 23) LA K CD3E( SEQ ID NO: 25)4H ..

¢. PICLL1FUAE12G4m-M1331(£E 43 X EE12G4m(M 133 1)) kA Pt J5 52 44 SR (1) 44)
fE2s

PAPRRLSIN-cPPT EF-1o %44, M8 T RIEFE12G4m-M 13311 AR A PR Z R R
15955 75 5 b7 ETPRRLSIN-cPPT.EF-10-12G4m(M1331)-BBZ. 12G4m(M1331)-28Z /5% HHCDS8a
55 IK(SEQ ID NO: 17).12G4m (M1331)scFV(SEQ ID NO: 72).CD8 hinge (SEQ ID NO: 19) .
CD28# I [X (SEQ ID NO: SHMIE A 15 54 T L5 MI5(SEQ ID NO: 53)LL X CD3é( SEQ ID NO:
25)H Al 12G4m(M1331)-BBZ/F 51| HHCD8u/fF 5 IK(SEQ ID NO: 17). 12G4m
(M1331)scFV(SEQ ID NO: 72). CDS hinge (SEQ ID NO: 19)F1#5 [ [X (SEQ ID NO: 21). CD137
M N 15 5 4% S 45 H15(SEQ ID NO: 23)LL K CD3E( SEQ ID NO: 25)4
12G4m(M1331)-28BBZ/7 %] HHCD8af5 5 IE(SEQ ID NO: 17). 12G4m (M1331)scFV(SEQ ID
NO: 72). CD8 hinge (SEQ ID NO: 19). CDI137/fl 15 ‘5% S 45 #35(SEQ ID NO: 23) A%
CD3¢( SEQ ID NO: 25)2H .
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SLHEf7: CLLIR R CARF#H.3E DL KRG CAR TRE M2 ke il

5B R AT IR R a2, R E LTS FHPEG8000/NaCliEAT 4lifk,  2liAb J5 4w
BRHFACSIERHAT ARG, M5 40 Mo 45 L, 7F8-CART. 12G4m-CARTH
12G4m-M1331 CARTYH 5 [ 73 N2 37E+08. 1.41E+08F17.99E+07

B8 5 FH 95 5 8 42 CD3/CD28 A BR TG A48 /NN S I TR AR, NP8 B4R AR (mL =41 i £hx
MOI{E(MOI=10)/i% /%, 75%|7F8-BBZ CAR T. 12G4m-BBZ CAR TH112G4m(M1331)-BBZ
-CARTHIfE, &5 B9 R K AHFACS T IAMG ICARKIAFHIE %, 45 R WK 11, 7F8-BBZ CAR
THICARFHMEZ N41.94%, 12G4m-BBZ CAR THICARPH M N60.14%, 12G4m(M1331)-BBZ
CAR TJCARFHTH:2E455.64%.

SEHERIS:  HE ) CLL1PH M40 fa ) A 40 R 5 B AR B

YRR A TR E A M26(CN104736562BWE N IHPEXTRE, 5% FHH #7221 4%
TM26-BBZ CAR T. R CytoTox 96 i it MM i 25 MAG IR A7 B2 (Promega /A 7)) AT . A
75152 B CytoTox 96 5 5 14 40 B 25 A IR 70) 2 1 BH 15

RSIARML: FAEEEE3: 1. 10 1. 1 3197wl Untransduced(UTD) T4HJ. 7F8-BBZ
CARTZHMI. 12G4m-BBZ CARTHH - T-96FLAR -

EUARM: 4 B RIS0 uL 2x10°/mLIYCLL 1334 FH M HL-605U93 740 ffs A J CLL1 &%
MR 56240 i 21 AH B2 96 FLAR o

SEIGZE BANE12 R, 48K IR 7F8-BBZ CAR T. 12G4m -BBZ CAR TS5 EZHUTD
AL, XFCLL1ZRAAFHPEFTHL-60-5U93 740 B AE AAE LE 31 1 VRI L3I 3 i 2 (M B 1 A
YEM, AT CLL1 LB 1 FIKS6240 MUl JL-F-3A A 1EA . 1t4h,  12G4m -BBZ CAR T#f
CLL1ZEABH P HL-60-5U93 740/, 35 o th BB £ RKM26-BBZ CAR T B i 1 5k 51k
H, 1fi7F8-BBZ CAR TAHL-604{%1EH thfL TM26-BBZ CAR T.

SEHEI9: /N B A N 4H LR A SE R

1) SEErH: Ko-8 R HEMENPG/INRBENL 7 44, BE4H6R, 437 A Untransduced
T(UTD). 12G4m-BBZ CARTZ1(1.0x10% R /Iil). 12G4m-BBZ CARTZL(2.0x10% R /)
12G4m-BBZ CART(4.0x10% R /N BR) 40 M iay7 40

2) JZ NRERE R U K HAE KRS R I IUHL-6041 i, 20 g 2% 75
N1.5%107/mL, EePpTNPG/IN A MRS B2 T30, EehpaA200p0 4l fe B, BRI RN
FeRp3.0x< 10° IR A, B2l HIT A 0K

3) CAR-TZH M [ol % 24 ofd VIR AR 29 0122 mm’ ), BRER R G 558K, TEESAH N
A= 1)12G4m BBZAMBCR &5 T4 AR . 45 R 27K, CAR THESTG14K, SUTDR
REZMI L, & 413 WA B R0, 12G4m-BBZ UMM /& 42.0x10° I, g R
57.35%; 12G4m-BBZAUMLIKE M4.0<10° I, FiRi#ih] 2 72.89%, [N /R4 E 50UTD
X REZE A b T 5 Ak
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SEHEFI10: 12G4m(M1331)-BBZ CARTHMESM R A 45 R

S SEEWISHI %, Kl 12G4m(M1331)-BBZ CARTIA AP A5 2R .

RUSLANA : FERTELLO: 1. 3: 1 %21 195 E:M Untransduced(UTD) T4l . 7F8-BBZ CART
400, 12G4m-BBZ CARTHH /Y. 12G4m(M1331)-BBZ CARTH - T-96FLHR o

BN 4 HHFIS0uL0 2x 10°/mL I CLL 132 BH £ HL-60-5U93 740 fifg A K CLL1% 1%
MR 56240 i 21 AH B2 96 FLAR o

LRSS RN IR, KIS RuE13 R, SREY, KKKTF8-BBZ CAR T,
12G4m -BBZ CAR T. 12G4m(M1331)-BBZ CARTS X HRAIUTD#HLL, XJCLL1ZFIABHPER
HL-60-5U93 74 f 35 2 & W EE AR AE A, 1T X CLL 1355 B PR K S 6248 M ) JL-F- 3% A 7%
HifEH

FEA 4R KB B AT SCRRASAEAS H 3 v 51 AR NS 2, st R — R SCR g gl 5 | A
TENZZH IR . LEANRCERSE, EDEE AR ERYHR AR 25, ARGUEEARN 5] DU

AR VRS A EBAB L, XL 2 RV T A i T B BOR 2R P I R 1 v

AR PSS T F R,
JPols | A4FK 73]
1 4F2, 7F8&E4%E 1] | EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
A X G2 T | VSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKEYYFGYYGYLDYWGQGTLVTVSS
2 4F2. 7TF8EEE 0] | gaggtgcaattgetggaglctgggggaggcttggtacagectggggggtcectgagactctectgtgcagect
AR XA 32 7 41 ccggattcacctttagcagttatgecatgagetgggtecgecaggeteccagggaaggggctggagtegotete
agctattagtggtagtggtggtagcacatactacgcagactccgtgaagggccggttcaccatctccagagaca
attccaagaacacgctgtatctgcagatgaacagcectgagagecgaggacacggcecgtatattactgtgegaa
agaatactacttcggttactacggttacctggactactggggccaaggaaccctggtcaccgtctcgagt
3 AF2 ¥ 55 AT A7 X | DIQMTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQKPGKAPKLLI
AR YDASSLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPMI
TFGQGTKVEIKR
4 4F2 % 85 0] AR X | gacatccagatgacccagtetccttccaceetgtetgeatetgtaggagaccgtgtcaccateacttgeegtgee
5L 7 4] agtcagagtattagtagctggttggcctggtatcagcagaaaccagggaaageccctaagetectgatctatgat
gcctecagtttggaaagtgggoteccatcacgtticageggceagtggatcegggacagaattcactctcaccat
cagcagcttgcagectgatgattttgcaacttattactgccaacagtactactcttacccaatgatcacgtttggec
agggcaccaaagtcgagatcaagegt
5 25H8 & 5% 7] ZF | EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL
&= =il EWMGIFNPSGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTMVTVSS
6 25HS & 5% 0] AF | gaggtgcagetggtgeagtctgggectgaggtgaagaagectggggcctcagtgaaggtticctgcaaggca
X8 5 7 4] tctggatacaccttcaacagctactatatgecactgggtgcgacaggecccetggacaagggcttgagtggatgggs
aatattcaaccctagtggtggtagcacaagctacgcacagaagttccagggcagagtcaccatgaccagggac
acgtccacgagcacagtctacatggagctgagcagectgagatctgaggacacggecgtgtattactgtgega
gaggaactacatccgatgctitigatatctggggccaagggacaatggtcaccgtctcgagt
7 25HS8 % 4% nf 4% | DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIY
&= =il AASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFG
GGTKVEIKR
8 25HS 4% 5% 0] A% | gacatccagatgacccagtetceatectecetgictgeatetgtaggagacagagicaccatcacttgecgggc
X8 5 7 4] aagtcagagcattagcagctatttaaattggtatcagcagaaaccagggaaagccecctaagetcctgatctatge
tgcatccagtttgcaaagtggggteccatcaaggttcagtggcagtggatctgggacagatttcactctcaccat
cagcagtctgcaacctgaagattttgcaacttactactgtcaacagagttacagtaccectctcactticggegga
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gggaccaaggtggagatcaaacgt

9 12G4m(M1331) | EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL
BBZ EWMGIFNPGGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTLVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIDVASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQ
EEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGR
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEI
GMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
10 12G4m(M1331) | EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL
28BBZ EWMGIFNPGGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTLVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIDVASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTPRR
PGPTRKHYQPYAPPRDFAAYRSKRGRKKLLYIFKQPFMRPVQTTQEE
DGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGOQNQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKDKMAEAYSEIG
MKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR
11 TF8 &8 45 1 A5 [X | DIQMTQSPSTLSASVGDRVTITCRASQWIARWLAWYQQKPGKAPKLL
AR IKDASNLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPM
ITFGOQGTKVEIKR
12 7F8 5245 1] AF [X | gacatccagatgacccagtetecttccaccetgtctgeatetgtaggagacegtgtcaccatcacttgecgtgee
5L 7 4] agtcagtggattgctcgatggttggectggtatcagcagaaaccagggaaageccctaagetectgatcaagg
acgcttccaatttggaaagtggggtcccatcacgtitcageggcagtggatccgggacagaattcactctcace
atcagcagcttgcagcctgatgattttgcaacttattactgccaacagtactactcttacccaatgatcacgtttgge
cagggcaccaaagtcgagatcaagegt
13 12G4mFE 550 ZF | EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL
&= =il EWMGIFNPGGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTMVTVSS
14 12G4m E5E 0] 47 | gaggtegcagetggtgcagtctgggectgaggtgaagaagectggggcctcagtgaaggtitcetgcaaggcea
X8 5 7 4] tctggatacaccttcaacagctactatatgecactgggtgcgacaggecccetggacaagggcttgagtggatgggs
aatattcaaccctggtggtggtagcacaagctacgcacagaagttccagggeagagtcaccatgaccaggga
cacgtccacgagcacagtctacatggagcetgagcagectgagatctgaggacacggecgtgtattactgtgeg
agaggaactacatccgatgctittgatatctgggeccaagggacaatggtcaccgtctcgagt
15 12G4. 12G4m#% | DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLID
gEnT AR X 48 3 | VASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFG
52l GGTKVEIKR
16 12G4. 12G4m’% | gacatccagatgacccagtetceatectecetgictgcatetgtaggagacagagicaccatcacttgecgggc
HEA[ AR X A FL Jy | aagtcagagcattagcagctatttaaattggtatcagcagaaaccagggaaageccctaagetectgategatgt
% cgcatccagtttgcaaagtggggtcccatcaaggticagtggcagtggatctgggacagatttcactctcaccat
cagcagtctgcaacctgaagattttgcaacttactactgtcaacagagttacagtacccctctcactttcggegga
gggaccaaggtggagatcaaacgt
17 CDS8afs 51k MALPVTALLLPLALLLHAARP
18 CD8ufZ 5 Ik atggccttaccagtgaccgecttgctectgecgetggecttgetgctecacgecgecaggecg
19 CD8%: 5k TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD
20 CD8Z: %k accacgacgccagegcecgegaccaccaacaccggegeccaccatcgegtegeageccctgteectgegee
cagaggcgtgeeggecageggcggggggegeagtgeacacgagggggctggacttcgectgtgat
21 CD8 % JFiisk IYIWAPLAGTCGVLLLSLVIT
22 CDS8 5 Jiwiis; Atctacatctgggcgeccttggccgggacttgtgggetecttctectgtcactggttatcace
23 CD137/1f 4 1, KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCEL
24 CDI137/8 4 1, aaacggggcagaaagaaactcctgtatatattcaaacaaccatttatgagaccagtacaaactactcaagagga
agatggctgtagctgccgatticcagaagaagaagaaggaggatgtgaactg
25 CD3Z45 435, RVKFSRSADAPAYQQGQONQLYNELNLGRREEYDVLDKRRGRDPEMG
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GKPQRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY
QGLSTATKDTYDALHMQALPPR

26

CD3Z 45 s,

agagtgaagttcagcaggagcgeagacgeccecgegtaccagecagggecagaaccagcetctataacgaget
caatctaggacgaagagaggagtacgatgttttggacaagagacgtggccgggacccetgagatgggggegaa
agccgceagagaaggaagaaccctcaggaaggectgtacaatgaactgcagaaagataagatggeggagec

ctacagtgagattgggatgaaaggegagegecggaggggcaaggggcacgatggcectttaccagggtctca
gtacagccaccaaggacacctacgacgceccttcacatgecaggecctgecccectege

27

4F2 scFv

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
VSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKEYYFGYYGYLDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQ
MTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQKPGKAPKLLIYDA
SSLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPMITFGQ
GTKVEIKR

28

4F2 scFv

GAGGTGCAATTGCTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGG
GGGTCCCTGAGACTCTCCTGTGCAGCCTCCGGATTCACCTTTAGCA
GTTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AGTGGGTCTCAGCTATTAGTGGTAGTGGTGGTAGCACATACTACGC
AGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACAATTCCAA
GAACACGCTGTATCTGCAGATGAACAGCCTGAGAGCCGAGGACAC
GGCCGTATATTACTGTGCGAAAGAATACTACTTCGGTTACTACGGT
TACCTGGACTACTGGGGCCAAGGAACCCTGGTCACCGTCTCGAGTG
GTGGAGGCGGTTCAGGCGGAGGTGGTTCTGGCGGTGGCGGATCGG
ACATCCAGATGACCCAGTCTCCTTCCACCCTGTCTGCATCTGTAGG
AGACCGTGTCACCATCACTTGCCGTGCCAGTCAGAGTATTAGTAGC
TGGTTGGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTC
CTGATCTATGATGCCTCCAGTTTGGAAAGTGGGGTCCCATCACGTT
TCAGCGGCAGTGGATCCGGGACAGAATTCACTCTCACCATCAGCA
GCTTGCAGCCTGATGATTTTGCAACTTATTACTGCCAACAGTACTA
CTCTTACCCAATGATCACGTITTGGCCAGGGCACCAAAGTCGAGATC
AAGCGT

29

25HS8 scFv

EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL

EWMGIFNPSGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA

VYYCARGTTSDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKR

30

25HS8 scFv

GAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGG
GCCTCAGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCAACA
GCTACTATATGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTG
AGTGGATGGGAATATTCAACCCTAGTGGTGGTAGCACAAGCTACG
CACAGAAGTTCCAGGGCAGAGTCACCATGACCAGGGACACGTCCA
CGAGCACAGTCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACA
CGGCCGTGTATTACTGTGCGAGAGGAACTACATCCGATGCTTTTGA
TATCTGGGGCCAAGGGACAATGGTCACCGTCTCGAGTGGTGGAGG
CGGTTCAGGCGGAGGTGGTTCTGGCGGTGGCGGATCGGACATCCA
GATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCACCATCACTTGCCGGGCAAGTCAGAGCATTAGCAGCTATTTAA
ATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCT
ATGCTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAGTGG
CAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCC
CTCTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAACGT

31

7F8 scFv

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
VSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKEYYFGYYGYLDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQ
MTQSPSTLSASVGDRVTITCRASQWIARWLAWY QQKPGKAPKLLIKD
ASNLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPMITF
GQGTKVEIKR

32

7F8 scFv

GAGGTGCAATTGCTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGG

22
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GGGTCCCTGAGACTCTCCTGTGCAGCCTCCGGATTCACCTTTAGCA
GTTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AGTGGGTCTCAGCTATTAGTGGTAGTGGTGGTAGCACATACTACGC
AGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACAATTCCAA
GAACACGCTGTATCTGCAGATGAACAGCCTGAGAGCCGAGGACAC
GGCCGTATATTACTGTGCGAAAGAATACTACTTCGGTTACTACGGT
TACCTGGACTACTGGGGCCAAGGAACCCTGGTCACCGTCTCGAGTG
GTGGAGGCGGTTCAGGCGGAGGTGGTTCTGGCGGTGGCGGATCGG
ACATCCAGATGACCCAGTCTCCTTCCACCCTGTCTGCATCTGTAGG
AGACCGTGTCACCATCACTTGCCGTGCCAGTCAGTGGATTGCTCGA
TGGTTGGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTC
CTGATCAAGGACGCTTCCAATTTGGAAAGTGGGGTCCCATCACGTT
TCAGCGGCAGTGGATCCGGGACAGAATTCACTCTCACCATCAGCA
GCTTGCAGCCTGATGATTTTGCAACTTATTACTGCCAACAGTACTA
CTCTTACCCAATGATCACGTITTGGCCAGGGCACCAAAGTCGAGATC
AAGCGT

33 12G4m scFv EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL

EWMGIFNPGGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIDVASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKR

34 12G4m scFv gaggtgcagctggtgcagtctgggoctgaggtgaagaagectggggcctcagtgaaggtitcctgcaaggea
tctggatacaccttcaacagctactatatgecactgggtgcgacaggecccetggacaagggcttgagtggatgggs
aatattcaaccctggtggtggtagcacaagctacgcacagaagttccagggeagagtcaccatgaccaggga
cacgtccacgagcacagtctacatggagcetgagcagectgagatctgaggacacggecgtgtattactgtgeg
agaggaactacatccgatgcttttgatatctggggccaagggacaatggtcaccgtetcgagtggtggaggcg
gttcaggcggaggtggtictggcggtegcggatcggacatccagatgacccagtctecatecteectgtetgea
tctgtaggagacagagtcaccatcacttgecgggcaagtcagagceattagcagctatttaaattggtatcageag
aaaccagggaaagcccctaagetectgatcgatgtcgeatccagtitgcaaagtggggteccatcaaggttcag
tggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattttgcaacttactactgte
aacagagttacagtacccctctcactttcggeggagggaccaaggtggagatcaaacgt

35 4F2 . 7F8 | SYAMS
HCDRI1

36 25H8 . 12G4. | SYYMH
12G4m HCDR1

37 4F2 . 7F8 | AISGSGGSTYYADSVKG
HCDR2

38 25H8 . 12G4 . | IFNPSGGSTSYAQKFQG
HCDR2

39 12G4m HCDR2 | IFNPGGGSTSYAQKFQG

40 4F2 . 7F8 | EYYFGYYGYLDY
HCDR3

41 25H8 . 12G4 . | GTTSDAFDI
12G4m HCDR3

42 4F2 LCDRI RASQSISSWLA

43 25H8 . 12G4 . | RASQSISSYLN
12G4m LCDR1

44 7F8 LCDRI RASQWIARWLA

45 4F2 LCDR2 DASSLES

46 25H8 LCDR2 AASSLQS

47 7F8 LCDR2 DASNLES

48 12G4 . 12G4m | VASSLQS
LCDR2

49 4F2.7F8 LCDR3 | QQYYSYPMIT

50 25H8 . 12G4 . | QQSYSTPLT

12G4m LCDR3
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51

CD28i% ik,

Fwvlvvvggvlacysllvtvafiiffwv

52

CD28i% ik,

ttttggetgctggtegtogtiggtegagtectggcttgctatagetigetagtaacagtggectttattatttictggg
tg

53

CD28Ji 1

Rskrsrllhsdymnmtprrpgptrkhyqpyapprdfaayrs

54

CD28Ji 1

Aggagtaagaggagcaggctectgeacagtgactacatgaacatgactceeccgecgeccegggecaacce
gcaagcattaccagcecctatgecccaccacgegacticgeagectatcgetee

55

4F2 287

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
VSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKEYYFGYYGYLDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQ
MTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQKPGKAPKLLIYDA
SSLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPMITFGQ
GTKVEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLD
FACDFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMT
PRRPGPTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAYQQGQNQLYN
ELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKDKM
AEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

56

4F2 BBZ

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
VSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKEYYFGYYGYLDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQ
MTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQKPGKAPKLLIYDA
SSLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPMITFGQ
GTKVEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLD
FACDIYIWAPLAGTCGVLLLSLVITLY CKRGRKKLLYIFKQPFMRPVQ
TTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGQNQLYNELN
LGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEA
YSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

57

4F2 28BBZ

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
VSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKEYYFGYYGYLDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQ
MTQSPSTLSASVGDRVTITCRASQSISSWLAWYQQKPGKAPKLLIYDA
SSLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPMITFGQ
GTKVEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLD
FACDFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMT
PRRPGPTRKHYQPYAPPRDFAAYRSKRGRKKLLYIFKQPFMRPVQTTQ
EEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGONQLYNELNLGR
REEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKDKMAEAYSE
IGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

58

25H8 287

EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL
EWMGIFNPSGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTPRR
PGPTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAYQQGQNQLYNELN
LGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKDKMAE
AYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

59

25H8 BBZ

EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL
EWMGIFNPSGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQ
EEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGOQNQLYNELNLGR
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEI
GMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

60

25H8 28BBZ

EVOQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL

24
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EWMGIFNPSGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTPRR
PGPTRKHYQPYAPPRDFAAYRSKRGRKKLLYIFKQPFMRPVQTTQEE
DGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKDKMAEAYSEIG
MKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

61

7F8 2872

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
VSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKEYYFGYYGYLDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQ
MTQSPSTLSASVGDRVTITCRASQWIARWLAWYQQKPGKAPKLLIKD
ASNLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPMITF
GQGTKVEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRG
LDFACDFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMN
MTPRRPGPTRKHY QPYAPPRDFAAYRSRVKFSRSADAPAYQQGQNQL
YNELNLGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKD
KMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPP
R

62

7F8 BBZ

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
VSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKEYYFGYYGYLDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQ
MTQSPSTLSASVGDRVTITCRASQWIARWLAWY QQKPGKAPKLLIKD
ASNLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPMITF
GQGTKVEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRG
LDFACDIYIWAPLAGTCGVLLLSLVITLY CKRGRKKLLYIFKQPFMRP
VQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGQNQLYNE
LNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAE
AYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

63

7F8 28BBZ

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
VSAISGSGGSTY YADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCAKEYYFGYYGYLDYWGQGTLVTVSSGGGGSGGGGSGGGGSDIQ
MTQSPSTLSASVGDRVTITCRASQWIARWLAWY QQKPGKAPKLLIKD
ASNLESGVPSRFSGSGSGTEFTLTISSLQPDDFATYYCQQYYSYPMITF
GQGTKVEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRG
LDFACDFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMN
MTPRRPGPTRKHYQPYAPPRDFAAYRSKRGRKKLLYIFKQPFMRPVQ
TTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLYNELN
LGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKDKMAE
AYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

64

12G4m 287

EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL
EWMGIFNPGGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIDVASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTPRR
PGPTRKHYQPYAPPRDFAAYRSRVKFSRSADAPAYQQGQNQLYNELN
LGRREEYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKDKMAE
AYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

65

12G4m BBZ

EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL
EWMGIFNPGGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIDVASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQ
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EEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGOQNQLYNELNLGR
REEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEI
GMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

EVQLVQSGAEVKKPGASVKVSCKASGYTFNSYYMHWVRQAPGQGL
EWMGIFNPGGGSTSYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTA
VYYCARGTTSDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIDVASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPLTFGGGTK
VEIKRTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFAC
DFWVLVVVGGVLACYSLLVTVAFIIFWVRSKRSRLLHSDYMNMTPRR
PGPTRKHYQPYAPPRDFAAYRSKRGRKKLLYIFKQPFMRPVQTTQEE
DGCSCRFPEEEEGGCELRVKFSRSADAPAYQQGQNQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPQRRKNPQEGLYNELQKDKMAEAYSEIG
MKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

Evqlvgsgpevkkpgasvkvsckasgytfnsyymhwvrqapgqglewmgifnpgggstsyaqkfqg
rvtmtrdtststvymelsslrsedtavyycargttsdafdiwgqgtmvtvss

Evqlvgsgaevkkpgasvkvsckasgytfnsyymhwvrqapgqglewmgifnpgggstsyagkfqgr
vtmtrdtststvymelsslrsedtaiyycargttsdafdiwgqgtmvtvss

Evqlvgsgaevkkpgasvkvsckasgytfnsyymhwvrqapgqglewmgifnpgggstsyagkfqgr
vtmtrdtststvymelsslrsedtavyycargttsdafdiwgqgtlvtvss
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vimtrdtststvymelsslrsedtavyycargttsdafdiwgqetlvtvssggggsggeesgegosdigmtq
spsslsasvgdrvtitcrasqsissylnwyqqgkpgkapkllidvasslqsgvpsrfsgsgsgtdftltisslgpe
dfatyycqgsystpltfgggtkveikr
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WA OE K

1. S8 CLL1 e, HAEHEAET, FriddbuisBg:

SYXIMX, 7R FTHCDR 1, X3X3Xs5XsSGGSTX;YAXeXoX10X11GHTZRFJHCDR2, SEQ ID
NO: 405417~ fFJHCDR3, AMRASQSISSX,LX ;3T 7RILCDR1, X 4ASX sLX SHT7RH]
LCDR2, QQX7YSXisPXoXo0THI 7R ILCDR3,

Hb, BrdfIXok HABEEY, Xoi ASEFEH, X5 NABL, Xid&[IEETF, XsiE S
TN, Xl HGEUEP, XA&HAYEES, XelkHDEFQ, Xoik HSEEK, XioikHVEFHF,
X ik EKIEQ, Xk HWIKEY, Xt HAIEN, X &EDHKEV, Xt ANES,
X6t HEB#FQ, Xi7&HAYEFES, Xt HYBET, Xl AMEGHL, XooNIEE ANfE1E.

2. MENRER TR PuiE, HEHEAET, Bridbuikisk 8 BN E—4:

(1) Pk, HEHER 2 X054 SEQ ID NO: 3583617~ [{JHCDR1, F1/8i{9 4 SEQ ID NO:
37, 38E39A/RHUHCDR2, A1/3E % SEQ ID NO: 4054417~ FIHCDR3;

(2) Pk, HBREEAAXAESEQ ID NO: 42, 435k44 /)17~ IFYLCDR1, F1/8¢f 4 SEQ ID
NO: 45, 46. 475487~ HILCDR2, F1/85 % SEQ ID NO: 498% 5017~ )LCDR3;

(3) bufk, EEOHFTRREEE AR X K (2)Frid B R AR X

(4) (D)~Q) T HE— T rA Kk A8, HHA 5 (1D)~@) T ik (44 A1 [ BUr
LR E M.

3. RIEBRNERFTIRASUME, HAEEE T, iR MHUALCDRUKAE TR, H
RASQSISSX,LX 1354 HRASQWIARX ,LX 5

IR, BTk R4S 5 LCDR1 K FE 5 #ISEQ ID NO: 445175 o

4, MEERER TR Pk, HEEAE T, FriR 3 AHCDR2HIX X Xs X N AISG
o Z TFNP,

5. AREBURER1BAFTA G IUE, HAMEET, FridPAHCDR2K A T RAF, H
X5XsXsX6SGGSTX,Y AXsXoX10X11GR AN XX XsXsGGGSTX7Y AX X9 X10X11G

IR, Pk o785 FHCDR2 K3 WISEQ ID NO: 3971 .

6 MRIEBANE R 2BTR M 3AE, HAREE T, Frd mbuikdk B DL E—4.:

(1) Fifk, HALESEQ ID NO: 357~ YHCDR 1. SEQ ID NO: 37717~ [{JHCDR2. SEQ ID
NO: 40fi7~[JHCDR3, LA SEQ ID NO: 42Jfi7R[FJLCDR1. SEQ ID NO: 4577~ [{JLCDR2.
SEQ ID NO: 4957~ [FJLCDR3;

(2) Pk, HALESEQ ID NO: 36/~ YHCDR 1. SEQ ID NO: 38/1/~[{JHCDR2. SEQ ID
NO: 41J/i7n[JHCDR3, LA SEQ ID NO: 43/Ji7R[FJLCDR1. SEQ ID NO: 4677~ [{JLCDR2.
SEQ ID NO: 50f 7~ [FJLCDR3;

(3) Pk, HALESEQ ID NO: 35/~ YHCDR 1. SEQ ID NO: 3771/~ [{JHCDR2. SEQ ID
NO: 40fi7~[fJHCDR3, LA SEQ ID NO: 44fJi7R[FJLCDR1. SEQ ID NO: 4717~ [{JLCDR2.
SEQ ID NO: 4957~ [FJLCDR3;

(4) Fifk, HALESEQ ID NO: 36/~ JHCDR 1. SEQ ID NO: 38/i/~[{JHCDR2. SEQ ID
27
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NO: 4157~ fJHCDR3 LA . SEQ ID NO: 4357/~ fJLCDR1. SEQ ID NO: 487/~ /LCDR2. SEQ
ID NO: 50F7~JLCDR3;

(5) Pk, HALESEQ ID NO: 36/~ JHCDR 1. SEQ ID NO: 3951/~ [{JHCDR2. SEQ ID
NO: 4157~ fJHCDR3 LA . SEQ ID NO: 4357/~ fJLCDR1. SEQ ID NO: 487/~ /LCDR2. SEQ
ID NO: 50F7~JLCDR3;

(6) Bitk, (D)~ FE—TFrRMIER 2, HEZS)~G)FE—TRTR R
[ BSORE AL P 3% 12k

7. RIEBRNESR2BTR M 3AE, HAREE T, Bk mduisdk B DL E—4.:

(1) Hidk, P Hiik ) B ] 48 X B4 SEQ ID NO: 1R &R 127751, SEQ ID NO:
SH N2 RT3, SEQ ID NO: 13/~ 2 RT3, SEQ ID NO: 67H7i 2 1 771
SEQ ID NO: 681/~ AL 5. SEQ ID NO: 69T/~ = LR 7 15

(2) Hilk, PR AR R & n] A8 X B A SEQ ID NO: 3FT R IIEF 12751 . SEQ ID NO:
TR EERR T SEQ ID NO: 1R K2R 731, SEQ ID NO: 15H7i~ K2 218 7 715

(3) bufk, AEO)FTRTUERERE A X Q)P iih i) e AR X

@) (D)~Q)FE—T R KPR R E, HRAS5)~Q)FE—T BT (34 A8 [ B
LTS P

8+ MRABBRIE R TR MU, HAREAET, Pk H -

(1) FUik, Prid ik e n] 42 X A SEQ ID NO: 1R 21y 51 ) H ik fi ik
425 7] A8 X B SEQ ID NO: 37~ E LM 71 5

(2) FUik, Prik ik EEE T A2 X B A SEQ ID NO: SR 21y 51 ) H ik fidk
(428 AF X B4 SEQ ID NO: 7R I E LR 751 5

(3) FUik, Prik ik EEE T A2 X B A SEQ ID NO: 1R 21y 51 ) H ik fidk
({3245 AT A48 (X H AT SEQ ID NO: 117~ R R 751

(4) Buik, Brid ek s ] 45 X 245 SEQ ID NO: 13T~ IR IR 71 I H Frid 4t
A B 5] A8 X B SEQ ID NO: 15 R LB FE S

(5) FUik, Prik ik EEE T A2 X B A SEQ ID NO: SR B 21y 51 ) H ik fidk
({3245 AT A8 (X 2 AT SEQ ID NO: 1517~ R B 751

(6) (D)~ FE—TFTAR Kt iE A8k, HEAD)~S) R E—BUHTR R [F S0 AU
(5 1 o

O HRAB AR BER2 PR I Fidd, HAFEAE T, Frikfiik 255 n] 42 X B4 SEQ ID NO: 43
Ji7RIILCDR1, SEQID NO: 48//i75[FJLCDR2, SEQ ID NO: 50/ff7~{JLCDR3;

i, Fridiessn] 45 X 24 SEQ ID NO: 15~ IRARLIR 71

AR, PPk R P X A SEQ ID NO: ISHRINEAEIR T 5, ik fHiis
[ E 4% 7] A8 [X B A SEQ ID NO: 5. 13+ 67. 68EL69iN KR MR FE S o

10. ik, HACRER1-OH T — I B4R i AH [F) (9 B 5 e AL

11, RWBANER1-10E— TR Bk, HAEREE T, Fridduid 2 s Ak,
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12, MR ER 10— TRTR ik, HEHMEAET, ke hnaedi. scFv. HIR
Pk, FabR Bt FvABt. F (ab ) Bt

13 ZrbE BRI R - 129 — T AT R HAR IR A% R

14, —FiRISHAE, HASBORERI3HTIR L

15, —PhfE 4, A SRR R 14 BTk (K R 1A B A B (R 2 b 3 5 ORI 285K 13
Bk %I o

16+ AURIER 1-124F— T FT IR B PUAR 0 A, T &6 97 Mo 1254, B 4 12 1 i
T 1730 o

17. — R Ay, HAHMEAET, bz ey ass:

BORIEER - 128 — TRk ididg,  DAKS @R D RetE 9+

Bk ) D Re ik B . SR a MR R AR SR, b B+, S8 St
ML AR S, AR R IUAR ) o

18 MRWBRNER VTR K IS B AW, HEAEAET, Hd, Bk iz w5+
SRR 1 e BR - BB R

19, RWBRER1VTIA K B A1), HEEAE T, Bk (48 m) %)% 20 )R [ br
BEWI 5 =25 G S E A MR T AR SV PR B A

20, MRABBCRIE R 1OFTA K IS8 A1), HAEAE T, BTk (048 m) b0 0% 20 Hu 1) R [ b
HEWI > F R4 5 TN, NKANEBINK TR HAR EP A

21, FRALBURE R 17201 — TR FT IR 1) 5% SR AP AZ IR »

22, BEPURAZE, HEEAT, Frik ik &P 2RO BORE R 1- 1245 — A 5t
k.

23 MRABBRIER22 TR R A PR 24k, HAREAE T, Bl b oy bk sl i
EIRE

24, GmhE RO SR 22 Bk Bk A DR SR L I -

25, —RIRISHAE, HAREAE T, HASRRIER24 PR KIZIR .

26, — PR EE, HEHMEET, Fridpe s SO R 2S BT iR #4k .

27, — PRSI g, HAREAE T, HA SHRRIER24FTR %R, 3L
RILA PR R22FTR I kA 5 248

28, WIBCRIEESR2THTIR B MBI B S 4H e,  FURRIEAE T, Frid S )Ss 4H i ik
B BT R B B PR AR SRS ) 5

20, WIRCRIESR28FTIA K F )% i, HAFEAT, FridsE 7 afMgiur 1. 55
—FREPURZAE . UG F52 4k BUEEPD-1RIAFsiRNA. BFEWPD-L1ME&E . X
TCR. BLZATFK.

30 AURIELR28 BTk (R RME AR (1) ey e ) s, FH Tl 20 P IR iz . .

31. ZAHAEY), HEHMEAT, HAOHE.

BORJEE R - 129 — T BT R R HUAR B b i U AL s B
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special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

15 November 2019 11 February 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/113767

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: 10
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

[1] Claim 10 only defines "recognize the same epitope as that of the antibody according to any one of
claims 1-9" for the antibody set forth in claim 10. However, the application document of the present
application does not cite the epitope identified by the antibody according to claims 1-9. Therefore, a
person skilled in the art cannot understand which epitope is recognized by the antibody set forth in
claim 10, rendering the technical solution unclear. Therefore, claim 10 does not comply with PCT
Article 6.

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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A ESIRbaES

COTK 16/28(2006. 01)1i; C12N 15/62(2006.01)1; C12N 5/10(2006.01)i; A61K 39/395(2006.01)i; AB1P
35/02(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. e FR U

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
COTK, CI2N, AB1K, AB1P

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS, CPRSABS, DWPI, SIPOABS, CNKI, Ji 77, ISI Web of Knowledge, BAIDUFIfGZEiA]: CHRUBRERFEDT1, FL
&, WEPLRSZ{R, CLL1, CLECI12A, MICL, DCAL2, C—type lectin-like molecule 1, antibody, single—chain,
ScFv, chimeric antigen receptor, acute myeloid leukemia, AML, CAR, 4F2, 25H8, 7F8, 12G4%. Genbank,
FMBL, HELAEVFIRRRL, SINMZEIFES): SEQ ID NOs:1-50. 67-73.

C. MK
= Sl BER, FRHAMHKERE PRI
A CN 104736562 A (ZEHIZZHFIRITAF]) 20154 67 24H (2015 - 06 - 24) 1-9, 11-31
W Rk1-21, SCHBEfE1-13
A CN 107406516 A (ZEFHTIIRETAR]) 20174E 1175 28H (2017 - 11 - 28) 1-9, 11-31
T, BRER1-65, F2-FKS8
A WO 2016040868 Al (GENENTECH INC) 20164E 3/ 17H (2016 - 03 - 17) 1-9, 11-31
BHRER1-50, FH)FR
A Xiaoxian Zhao%. “Targeting C-type lectin-like molecule-1 for antibody-me- 1-9, 11-31
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