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(54) Title: T-CELL RECEPTOR RECOGNIZING SSX2 ANTIGEN

(54) REAAFR: —FHRABISSX2HTR AUTH fE 32 44

(57) Abstract: Provided by the present invention is a T-cell receptor (TCR) capable of specifically binding to a short peptide KASEKI-
FYV derived from an SSX?2 antigen, wherein the antigen short peptide KASEKIFYV may form a complex together with HLA A0201
and be presented to the cell surface together therewith. Further provided by the present invention are a nucleic acid molecule that
encodes the TCR and a vector comprising the nucleic acid molecule. In addition, further provided by the present invention is a cell

that transduces the TCR of the present invention.

7 WE: ARYHRM T —Maeusds 2455174 B SSX2 PR i) 58 BRKASEKIFY VI T4 i1 524K (TCR), Frik

B R 5 IKKASEKIFY VI 5 HLA A0201 TE i E & W 7 —

AR MR ARV ERM T RIEHITETCR

IRLIR > 1 LA & T IR o 1 1A . 3ok, ARBIERM T SA KW TCRIYAR L -
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—FR A SSX2 HiFE K T 405244

HAR AR
AR IR YR E SSX2 HiJR 4 kK TCR, AKX WHEH KT Bk TCR k3G
1) SSX2 REFVER T gl i, SAMATIZETIRI AIVE YT SSX2 FHICE T H I FHI&

BREA

SSX2 FE W N PYIR X Wi, AR A HOM-MEL-40. SSX2 & SSX e+ #h & i [H] Y5
MIZIRE 2 —. SSX & &MIE AL, RAEMIR 4L LA J % MHC RIAH 2 FL R4
farhis. SSX2 fEZ M ASmaiiurhRIL, BFEART, . . 4R, LR
. GiliE. BiFIIRIE . KASEKIFYV(SEQ ID NO: 9)/2 %74 H SSX2 #JA % ik, & SSX2
FHORPIRIATT B —FPELAR . 0T IR IIRYT, W DR AT RIS vy 7 55 053, (R #
S50t E B I IE 0 i AR

T A ik 4k )% Ve 7 A F o SR A M b S5 A e e R OB PR T 40 2 Aoms AR, fi
FURE X ARG M R IEME T . T 402 /K(TCR)Z T MR i — A EE 1, HEAB S IR S A R Y
AR I PR R . R RS, W PR IR R R TCR 5 R K- A SUH R
B A W(EMHC EE5MNEEEIR T 0540 24 APC) ELER I B Al , 2R T 4
e f APC W3 ) HoAh A0 M 3R 10 o b R AEAH BAE A, 5L — RIS S A0S 5 R
Hopth A2 78 SN, AT AT AR AN [904SR ) T 200 Bk L B i o % B RS . DRI, AR 43U,
FARNAZT 4B SSX2 HlEFI R B A R0 TCR, DAL 1% TCR % T 4k
RAFAT SSX2 Hi i SR B AR F e T 40Ma, AT (AT I 7E 40 i S e e 7 7 R R AR A

RHANE

KRR B BAE TR — R ) SSX2 AT IR0 T 40244 .

AR IS —J7 1, 3t T —F T 4fe 32 4&(TCR), firid TCR fE% 5 KASEKIFYV-HLA
A0201 EEM4EA -

TR —fRiE B, Bk TCR A7 TCRo # 7] AZ I TCRB #E 7] B4k, Bk TCRao & 7]
I8 CDR3 HIE LR 7519 AYRSGIIQGAQKLYV (SEQ ID NO: 12); /B firit TCRP 7]
A8 CDR3 A& LR 7% 9 ASSSDRELLFYNEQF (SEQ ID NO: 15).

TR —RiE B, Fridk TCRa % A1 3 A MK E X (CDR)A:

o CDR1- TSESDYY (SEQ ID NO: 10)

o CDR2- QEAYKQQN (SEQ ID NO: 11)

o CDR3- AYRSGIIQGAQKLV  (SEQ ID NO: 12); #l/8%

Jrik TCRB 8 7] AR 3 D HAMAE X N

B CDR1- PRHDT (SEQ ID NO: 13)

B CDR2- FYEKMQ (SEQ ID NO: 14)
—_ 1 —_
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B CDR3- ASSSDRELLFYNEQF (SEQ ID NO: 15).

12—k, Bk TCR A7 TCRa % Al AF 1A TCRB 87 A4k, Frid TCRa & 7]
A5 SEQ ID NO:1 HA /D 90%)r I AH R PE 2 L B3l A/Birik TCRB #EA] A2 45
N5 SEQIDNO: 5 B % /D 90% 55 H [F M = 3L 1R 5751 .

e — kB, Frid TCR A8 o BEn IR IR 7] SEQ ID NO: 1,

12—k, Brik TCR A7 B 4 n BIRE 5% 7% SEQ ID NO: 5.

e — Lk tlh, Frid TCR K off 5 54k, HALE TCRa #1H5E X TRAC*01 Al
TCRP #E1H %2 X TRBC1*01 Bt TRBC2*01 .

e — Lkt Frid TCR K o #2771 SEQ ID NO: 3 /B frik TCR 1 B
W AERITH)N SEQ ID NO: 7.

FE S — ik, Pk TCR A& R[] .

FE 5 — ALk rh, Pk TCR 8.

FE S — ALk, Pk TCR & o BER]AZIY B B W] AR S i e I e 12 e 270 e 4 i il o

PE S — Lk tilrh, Frid TCR 1E o #ER] AR IX 2 MRS 11, 13, 19, 21, 53, 76, 89, 91,
BUEE 94 £, MI/BL o B T HERI IR R RRBIEE 3 Ar. BIECE 5 frsuBIscsE 7 6 h R —4
B %N RAR ;. F/ECHTAR TCR 78 B #E AR X ZEMR S 11, 13, 19, 21, 53, 76, 89, 91, B
5594 i, FI/BE B RE T AR R IR R ERBIBEE 2 fr . BIEEE 4 [ BURIZEE 6 i B — Nk
ZARAR, KRR B RS % IMGT(E Pr iz sttt 05 B R R o A BT

P 5y — Lt v, Firidk TCR 1 o B PT AR IR AL 12 17 21 0,5 SEQ ID NO:32 A1/E rik TCR
(1) B BE R AR 2 B 7 7140 % SEQ ID NO:34.

e — Lk, Frid TCR K25 771y SEQ ID NO:30,

15— B Bk TCR A4 () #5465 138 LA S M A3 B 4 TCR o %5 B (b)
[ 5 S 455 A S DA A () 4 B ERGRE 43 TCRB

FE H. () M(b) & B 25 Dh e M R] A8 45 14 15, B, 15 Dy B 14 7] AR 25 44 8 R ik TCR #EE 8
AR Vet (5 8

eSS —ik b, R BRRFAE A TCR 1 o F1 B BEIE 2 M R T it

1E 5 — b, fERTAR TCR IR A T RS i A BRI T B I A —
Mk 2 107

TRAC*01 #ME-F 1 1 Thr48 Al TRBC1*01 I TRBC2*01 #hiF 1 fY Ser57;

TRAC*01 #ME-F 1§ Thr45 AT TRBC1*01 3% TRBC2*01 #&F 1 f Ser77;

TRAC*01 #ME+ 1 ) Tyr10 Al TRBC1*01 B¢ TRBC2*01 #M&—F 1 [ Serl7;

TRAC*01 #MEF 1 ) Thr4S Al TRBC1*01 B TRBC2*01 #M i+ 1 Y Asp59;

TRAC*01 #ME—F 1 1 Serl5 Al TRBC1*01 B¢ TRBC2*01 #ME+F 1 Y Glul5;

TRAC*01 #ME+ 1 1) ArgS3 A1 TRBC1*01 Bf TRBC2*01 #M&+ 1 f¥) Ser54;

TRAC*01 #MEF 1 ) Pro89 Al TRBC1*01 B¢ TRBC2*01 #M&+ 1 1) Alal9; Al

TRAC*01 #ME+ 1 ¥ Tyr10 il TRBC1*01 8{ TRBC2*01 #M&+ 1 ) Glu20.
_2_
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FE 5 — ik B, Bk TCR H) o B AR FP 31y SEQ ID NO:26 H/Efirid TCR K] B
R LR T YA SEQ ID NO:28.

1E 5 — Lk, Brid TCR 1 o #ERI B X5 B H T X 2 W &4 N THER i,

SRk, HERAEAE T, ZEHTiE TCR P al N TR ) —BR 0K I R iR S B
RTEE FHIH—HEk 2 A7 5

TRAV {5 46 f1Z LB A TRBC1*01 Bt TRBC2*01 M2+ 1 (K55 60 f 2 LR

TRAV [{J5 47 f1Z B A TRBC1*01 B, TRBC2*01 M2+ 1 1) 61 fr & L1,

TRAV [{J5 46 frZ ZEB A TRBC1*01 Bt TRBC2*01 #hi+ 1 95 61 A& kMg, oY

TRAV [{J5 47 f1Z LB A TRBC1*01 Bt TRBC2*01 #h i+ 1 ({155 60 H1 2 251K .«

FEF Rk B, Frid TCR A& o BE R ARIEOM B 4 P AR 4 DA K 5 5 2 245 A 3k DA AR I 4
HEGER 4> B BRI, (HHAEY o BEEEE, Bk TCR W o #ER]ARHY B BETE i —
Bk,

Rtk BI, Bk TCR () o BEF1/K B #ER C-B N-AKum &5 & B B .

e — I, SHrA T 4024645 G BB A TR AR IEY) . 097 A, PK AE
BRI LY R G . PRI, Brkiay7 f 8di-CD3 fidk.

RKHEIEE —J5m, R MM TCR 261, L4520 0WA TCR 4+, JEHH
HE /b —A TCR 4+ NA R B E—J7 TR TCR.

AKUE=JH, =it 7 —FizRa+, k&R o 05 i A & W) 58— i
) TCR 43+ HIAZ IR 7 51 BUH: BANT 51

e Rk plt, IRk iz o8 % TCRa 8 7] A1 (K% 17 B2 7° 71 SEQ ID NO: 2
ok SEQ ID NO: 33,

1E 5 —RiEdh, Bk IR o6 & 4wt TCRB #En[ AR % 78 /7 71 SEQ ID NO:
6 B¢ SEQ ID NO: 35,

e R ARk pt, PR ER o8 S TCRa #E K% B2 7% SEQ ID NO: 4 Fil/mk
.5 9 i TCRB (A% R /7 %1 SEQ ID NO: 8.

ARV TG, ST — R, i B S AT AR Y =5 T i AR IR
T AR, PR EAROR R A L, P R O e .

RKE R, ROAT My EE E40M, Ik pnE R S A AR S Y
3 T P ) 28 s B DRV 2 PP B 5 AT SN A R B B = T T AR R 7

AR NT I, AT M, Pridan s 5 A K B =T ik R 1
BCA R B 5 DU 5 T PR R A s e, Pirik 4>y T 40 Bl T4 .o
_3_
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AR ELTTE, RO —MAWAEY), Pnddl ey aas: Enl 28k Ll
LA S — T3 ik i) TCR AR B2 7 A f) TCR E6W. AR =T m g
WIRZIR 7> AR VU5 M T i BAR e W S5 75 07 T FIrid (K0 A e

N N VAN T A N T e O N U N i S
A TCR BEW. AR IE=T7 PR IR 75 AR WS VY5 1 ik i34 A%
Y58 7N 773 T P R PR AR M PR 3 T il s T R B 1 B S B oam (KD 25420

AR BT, AT — MR PR TR, BARS R BRI R EHE E
AR FE T FE N T 405244 BUAR A SE 5 ik i) TCR &Y. AW =75
I P AR PRI A IR 705 AR Y58 DU 75 T ik ) e - B e Y S 7 75 T P R PR AL AR
SH-LTT I PR 2L 5

DUk, Pk psm iR, DUk B o i 4 R o

REERAE, AR BNEE NS, AR ER S BARFERI T SCCnsL i i) B AR tid
A BARRAAE 2 [A)H ] AEARAL S, Mot A B R BRI IR T o FRT R, AL A
—— Rk,

P Pl 5 B

K 1a. B 1b. B 1c. B 1d. Bl 1e ME 1f 5508 TCRo FE 7] B M 75 TCRa
WA AT RS, TCRo & LR ES). TCRo #ZHIRIFESY). BAH RIS FFH TCRo
BRI T B UL R B AT ST H TCRa #2751 .

K 2a. K 2b. B 2c. K 2d. K 2e MK 2f 55 TCRB BEF] AL MR 7 51). TCRP
W AR IR R . TCRP R B TCRP 8 H 5. KA RIS %7K TCRP
BRI T H A B A HT ST HI TCRB #5771 .

B 3 SNl BRI CD8™ A VY 4K -PE XU FHME Yt 5 R .

& 4a A1 4b 43 BN ATVEME TCRa B IR FLR 75 M H BR 751

&l 5a A1 5b 43 BT A TCRP 4 M 2L 7 5 A% B 51 o

K 6 AL EFRIR T TCR M B2 MIPKIE N5 F Ebric(marker), 411 3
IS EWE LY

K 7a 1 7b 43 BN HEE TCR IR FREIR PRI IR FE 7 .

] 8a A1 8b 43 Jil A i 4k TCRo B4 P AR I ) B8 /7 FI AZ A BT 51 o

&l 9a FTIE] 9b 43 JI A i 5E TCRB B m A8 1) & B8 7 FI AZ A IR T 1 o

& 10a F1FE 10b 437 4 $18E TCR #4827 7 (linker) 2 2R 7 FIRUZ AT IR IT 1 o

Bl 11 g SR I mTE M AE TCR IR E . A MIUKIE N 55 F = hrid(marker), 7o {l

4
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IS EWE LY

K 12 A&k B AT vETE TCR 5 KASEKIFYV-HLA A0201 E-&¥1%45 4 1) BlAcore 3l 115
I3

& 13 Ak AT vETEEE TCR 5 KASEKIFYV-HLA A0201 & &¥45 4 1) BlAcore 5l
715 B

Kl 14 AR RIET T 4 v B 1Y ELISPOT B0 D) GR I8 UE 45

B 15 RS AR BE TCR RN A0 M) ELISPOT 0% ShEEIRIESS £ .

BARSEE 7 2

AR NGE T Z RN IR, 32 T 5 SSX2 iR 45 ik KASEKIFY V(SEQ ID NO:9)
Belg s SEZE A TCR, PR PRSIk KASEKIFYV 7] 5 HLA A0201 B E G4l sk
SHBIAMRD . ARG T mIgHTE TCR IR 5T LA LA ik %R o F 178k .
HEh, KRG T SRR TCR (F2H .

Ri&

MHC 4372 S sk DA R EA R, nILUE T KB 28 MHC 4. Bk, Hx
THENEEEAR R, ARMAMEGAFER MHC, f82#E—MEEIUR AR R
FIHEM APC gHfRR M. AZEA MHC i FR oA HLA 2K HLA B 414

T 402 H(TCR), & 270 T HLUHAF MR AR MHC) L 45 5 4T R Ik (M — 52
o fERERGT, ERPEFFFERN TCR 5 pMHC EAWNE G5 K T AR SR 2%
Yl ML (APC) ELEE IR 2 i, SR )5 T 4il i 2 APC 5 3 f St 4 B ik T 1t R AE A VR H
KB T — RN G S0 R E S A s A A A H N, M A5 A RN VR S PR T 4 i
Xof B i A e % RN

TCR /& HH o 8E/B BEBE v B/ % DA 51— S A4 T 20 A7 A 1) 240 e s 2 i P R £ 19 o 1 95%
(1) T 2 e TCR 701 SRR o A1 B BEZH AL, 1M 5% T 40 B A y A1 8 BE4LRLY TCR.
KR o T % TCR B o M1 B 5, o BEF B BEM AL of FUR % TCR WAz, [~ X
L, o MR SRS AR, X AMEE X, B REE T IEAE ] AR XA X 2 (85 A R
M2 AFX, (HiZ2 B XEMEEREX I —M 5. & XA S KA /EHESE 4514 (framework
regions) 1] 3 > CDR(E.#MEEX), CDR1. CDR2 fil CDR3., CDR X #%E J TCR 5 pMHC
AL A, H CDR3 H A AR X AL X HH MK, R AR, TCR K o f B &
— R A A PR A 5 My 80 RIA] AR SRR S, ] AR e FH e ) AT AR XM RE X B . TCR
FEL B I PP B ] DAAE [ Br S g2 28 4% 2405 B R G (IMGT) A FF 8 e 3k 2, 1 TCR 43 F o
HEH1H 5 T B N“TRAC*017, TCR 43 B #E R 1H B U7 71 8“TRBC1*017 8 “TRBC2*017.
IbAk, TCR ) o F1 B BEICA & S X BT X, it X IR % .

FEARR W, RIEARRKHPZH . AR TCR?, “A KW T 40Ha 32446 7] B .
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RN S N THE s

FERSR TCR T IX Ca 55 CP BEIRIAZAE — 4 "R EE, A K Bk e AR EENR) iR,
FEARRIH, B ANTEING, A8 -S5O BR800 O B A [F (1 5E [F 2L —BREERR A A
T A AR

NOTERR A RIS E , A K Bt TRAC*01 5 TRBC1#01 B¢ TRBC2*01 LM 77
(07 B4 T 3% I N 55 2 C sk IR I 7 #4747 B w5, @ TRBC1*01 B¢ TRBC2*01 1, #%
N 3 B C SRR BT 5 60 AN RIEER N PUIZER), W 4% % B v nig Ay TRBC1*01
8¢ TRBC2*01 #MEF 1 [ Pro60, 1 a5 H58A % TRBC1*01 B TRBC2*01 #Mi.F 1 [¥)5 60
frea Beg, M TRBC1*01 Bt TRBC2*01 ', #Z M\ N ¥ 2] C sk I 55 61 MM RN
Q& BIE), WA K B b A4 Hifl A 4 TRBC1#01 Bt TRBC2*01 4%+ 1 A Gln61, 7]
W HFZAR N TRBC1*#01 B¢ TRBC2*01 #MEF 1 158 61 M &L, HhhbsHE, Ak,
A[AZ[X TRAV 5 TRBV W2 B P F A B 'S, #&8 IMGT H 3 H AL B S5 . 40 TRAV
H RN Z R, IMGT WA A B w5 46, TIA KR B H I AR N TRAV 5 46 £ &
B, A VAMEEHE . AR, ARG EEBR BT FIAr B S A SRR UL (1), TR Ul i

RATER

TCR 4 ¥

RN TR, SUR A AR, A5 MHC 45 B4R, T 44
Hi 52 A BE A U 40 2 s Al i R I (W BE-MHC B4, Rk, AKRBEE-— Tyt 7 —Fh
REfit 454 KASEKIFYV-HLA A0201 & 5W)1%) TCR 4. fLikHh, Frid TCR 422 B
AL, 1% TCR [ o 1 B 8% H A 3 N EAMNEE X (CDR).

FEA R W — ML b s2 i b, R TCR 1Y o B & B LU N 2R 7 5111 CDR

o CDR1- TSESDYY (SEQ ID NO: 10)

o CDR2- QEAYKQQN (SEQ ID NO: 11)

o CDR3- AYRSGIIQGAQKLV  (SEQ ID NO: 12); F1/8¢

Jrik TCRB 8 7] AR 3 D HAMAE X N

B CDR1- PRHDT (SEQ ID NO: 13)

B CDR2- FYEKMQ (SEQ ID NO: 14)

B CDR3- ASSSDRELLFYNEQF (SEQ ID NO: 15).

A DU IR AR B ) CDR X 2R 7 51 RN BIMTEARDE A IO B 25 ) bl & i &
TCR. REHERLEH 54K DI TCR ] CDR [XFFE, AT AR A B A K AT
CDR [X it Be s BT ok & p A FI R T BE D TCR . RIt, A% W] TCR 4FE£&EE &
A o FH/EC B #E CDR X 731 S ATATIE A HEZR 54 1K) TCR 43+ AN K ] TCRo BRI B I0A 5
SEQ ID NO:1 HA %/ 90%, fLikth 95%, SEARIEHL 98%)F FIAH FIPER &L EL 7 51 F/BL
AR TCRB 7] A5 SEQ ID NO: 5 HA 27D 90%, fiikth 95%, HALEH 98% /77
FHIF PR BT 5 .

6
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FEA R B — AL 1, 28R B TCR 5372 HH o 5 B BEM R = 0 3R 1k A,
— 7 Frid 75 5 TCR 711 o BEAE n A E B, A o 8 n] ARIRE LR 7 7 a8
& o # ¥ CDR1(SEQ ID NO: 10). CDR2(SEQ ID NO: 11)F1 CDR3(SEQ ID NO: 12), fltik
Hi, BTk TCR 05 o 8 AE AR 7 5] SEQ ID NO:1. HALEH, Frid TCR 411 o
FEN] IR IR T Y2 SEQ IDNO: 1. 53— 771, Frid R — % TCR 731 B #4075 m A8
AME RS, Bk B n] AR LR e A & ik B £/ CDR1(SEQ ID NO: 13). CDR2(SEQ ID
NO: 14)F1 CDR3(SEQ ID NO: 15). fEi%Hh, ik TCR F5 B n] B2 % 7% SEQ ID
NO:5. B, Frdk TCR 41 B BEn] IR E 4 #7524 SEQ ID NO: 5.

FEARR I — LS, AR A TCR 43 H o BERIHE 73 BUA T AI/ER B BE BI04
B A B B BE TCR 40 F o 7 R B BE TCR 4T W48 7] A2 2% SCilik Chung et al (1994) Proc.
Natl. Acad. Sci. USA 91, 12654-12658. AR SCiik tH ik, A4E RN R R 5 hiada
A K CDRs X .4 TCR 7. BAkt, Frid#st TCR % Va. VB # CB, ik
M B N s B C o 7% $s .

Frid B4t TCR 01 o 7] IR T H A5 iR o 551 CDR1(SEQ ID NO: 10).
CDR2(SEQ ID NO: 11)f1 CDR3(SEQ ID NO :12). fiti&h, Jrid s TCR 9114 o HEn]
IR EIRIT Y] SEQ IDNO: 1. Bk, Frik 4t TCR 71 o #E A AL R 771N
SEQ ID NO:1. i H.5E TCR 7+ B BEm] AR I ad Bl fr 31 A% ik B %1 CDRI1(SEQ ID
NO: 13). CDR2(SEQ ID NO: 14)#1 CDR3(SEQ ID NO: 15). fitigith, ik e TCR ¥
.5 B8 AR A AR 75 SEQ ID NO: 5. HfRikih, Frif st TCR 451 B &l A IE
FE3FE) N SEQ ID NO: 5.

FEAR KW — 0B, AW TCR 43— P E 80 N E B I AU AR 7
i AT LIS 2 B AH OCHFE B IMGT(E Pr A 4% 715 B R G0 A - 48088 FE KR AR
ESESLIRT A W, 4K TCR 43 o BERIIE T IST 71 7] LUR“TRAC*01”, TCR 43F B
BEIE 2 33 A LA TRBC #0178 TRBC2*017. IMGT (1) TRAC*01 th 45 H (12 3L B 1771
(K155 53 Hi R Arg, 7EIERINN: TRAC*01 #MEF 1 1) ArgS3, HAhDIKSHE, ik, Ak
] TCR 4% o 8IS IEERFE 514 SEQ ID NO: 3, /B B 4= ILEF 54 SEQ ID NO: 7,

RIRAFAER] TCR & — P EE ), W KB XA LAEE . R Z Bk B (RN
FUE A, TCR ] DA H R S T i2WiAGYT, X 55 23RS nl S R TCR 4
o ANATER TCR A F AR HEBEX . n[¥EPE TCR AR Z R &, SR T 5
TCR 5 pMHC FIAHEAEA, 0 n] AER L2 TR EUE N B & R8s E. 26
ALk, FIYE P TCR AT AR R V8 T7 (40 B 25 35 A S B S B A & ) s 31 2 34
R tEpi R i, 5ok, Pl TCR i n] 5 HAh 51, $1-CD3 Hidk)4 4K E ¥ E
T 4, A S0 ) 2R B SUR A . AR I ERTG T 4 SSX2 sl s ik LA = 1k
(KA TCR.

NERAGAIEPE TCR, — 51, AR W] TCR 7] DUETEH o Fl B BEfE I 5 2 H 5T
N BREEN TCR. Pt RARIEAE A TCR (1) o AT B BE1E & IR i\ T 55 R —hRgt.

g
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eIz R ik 2 AT LABRARAE R IR TCR oA id A st () HE A 2 v 2 LA TR I N T 1R i
#i4n, HUX TRAC*01 #ME—+ 1 ¥ Thr48 AIHLR TRBC1*01 B¢ TRBC2*01 #M2+ 1 [ Ser57
(2 Bt A BRI TE B B . 51 NIl B b S AT R R B ) H At o7 O AT PA A »
TRAC*01 #ME+ 1 ) Thr45 Al TRBC1*01 B¢ TRBC2*01 #Mz+ 1 ) Ser77; TRAC*01 4h .
+ 1) Tyr10 A1 TRBC1*01 8¢ TRBC2*01 #}M2+ 1 [#) Ser17; TRAC*01 #ME+ 1 1] Thr45
TRBC1*01 8¢ TRBC2*01 M.+ 1 ) AspS9; TRAC*01 #ME—+ 1 Y Ser15 A1 TRBC1*01 5%
TRBC2*01 #Mi+ 1 ) Glul5; TRAC*01 #ME+ 1 1 Arg53 Al TRBC1*01 B TRBC2*01 #k
F 111 Ser54; TRAC*01 #MEF 11 Pro89 Al TRBC1*01 B¢ TRBC2*01 #MEF 1 ¥] Alal9;
o TRAC*01 #MEF 1 [ Tyr10 1 TRBC1*01 B¢ TRBC2*01 #MEF 1 [ Glu20. EIFtE
BRI T IR o 5 B BEE EI T — A4 . PIAEA KR B TCR fHZ M — 4824 C R
R % 50 N Bl ® 30 N Bl Z 15 AN, Bl % 10 N Bu % 8 MEHE D IR,
DU HANAL 8 2 e R ik i Sk ik B B2 R AR —BREE NG B (1, WAl Bl R AR RR B 2
I BRI FE RAL N Iy — ORISR Bk E .

Wb Ard, AR TCR 7] VAL S AESL o A B BEIH 8 1R 2L H) 51 NN T s
IR, fEEIE S A S ECrA RGN T sk, AKHE TCR A& H TRAC
{6 58 187 F) A1 TRBC1 Bt TRBC2 1 187 %] . TCR ] TRAC 18 5 185 % Al TRBC1 B¢ TRBC2
{E B P H AT E A7 7E T TCR W R iRk £

NFRAG A HPE TCR, B—7H, A& TCR EADFEE i X 38k 4 245 ¥ TCR,

TX LI GO X IR SEAR I N REAB AT A & B RATVAPE TCR IARE M R IR, e AT S
N W02014/206304 ()% FISCER P AT « IXFE A TCR 0] 76 H R 51 m] AR /KGO B Rk A2 98748 -
(o FI/BE B #E) T AP X R AEER S 11, 13, 19, 21, 53, 76, 89, 91, 94 {7, F1/BX o % J FE[K(TRAJ)
R R SR A B RIS 3,5,7 4, F/ER B BE T R (TRBI) R IR R LB B ARIELEE 2,4.6 £, H
T BRI T B B4 B T 42 1 s S 4% 525 B R G (IMGT) B B A7 B g 5 o AU
N L nbe Bk M R idt e 5 B RS0, JF AT iR 2808 PR BIAN[F] TCR Mz MR ik AR AE
IMGT I B 5 o

A K X A8 A AR 1K) TCR AT LASE B — e PRI EEEHE TCR 11 o 5 B BT
AR O 4 R IR S8 PR ATV S 8E TCRo NVE R, AR I o MR ik E AT LA RAT A1 544 TCRa
5 B BER AR IRSE . AAEAS R W SRR 4 A I SRR R VA R TCR, H o BEP] AR I B 1R
J¥ 318 SEQ ID NO:32, it % H 12 )7 51 4 SEQ ID NO:33; B 55 n] B & 2L i /7751 SEQ ID
NO:34, ZWbSHIZHE R34 SEQ ID NO:35,

FE, S TFRERT S, LA CHER 201510260322.4 & A T 7E TCR B o 887 F X 5 B
BEE 5 X 2 1) 5NN LB 0] AR B ARSI TCR MR e E &R E . NIk, AR EEM
77 TCR I o BEF]AZ X 5 B BEPEE X 2 [H3EA] LA A N TRER —hisd. HAkkh, 7£0rd TCR
(1) o BRI AZ X 5 B BEE B X 2 (R BN Tk A) IS I B i A B T« TRAV [5E 46
P ZE A TRBC1*01 B TRBC2*01 #MEF 1 FI55 60 f &M s TRAV K55 47 {1 & ZE A
TRBC1*01 8¢ TRBC2*01 #MEF 1 [ 61 7 & 2L ; TRAV M5 46 A& F AT TRBC1*01 Y

_g—
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TRBC2*01 #MEF 1 ({155 61 LT &L R B TRAV (58 47 (7 & H: A1 TRBC1#01 B, TRBC2*01

AN 1B 60 LR FEMR . Rk, XAER) TCR 7] LLE & ( 1)FR LB 45 A LA M) 4350

BUHR 4> TCRa B, (AT )RS B A5 f B LA SR R A BB 7 TCRB BE, o 1)AI(id )&

TCR #EM A AR /b — e eI, o 555 B FEE MR Rk AL, XA TCR

AT DA B o BE R ARSONT B 3 R AR I DA S B i 45 A i A AR A BRGS0 B BEAE B I, (HHAS
o BEEE L PR TCR 1 o RIS B BETE A i — R AA .

AKUIH] TCR WA U2 M E S TE 5t AR Z 0 TCR E5 a5 =

A WUANBECE 24 A K B TCR FHES G MU 2 5880, anm] LLA p53 BIVU SR & fldoke ™ 4

Rk, BEZNAKY TCR 50— oFE&aMIERINEAEY . RXKE TCR E&5WR 1T
A B P B BR B (7] 2 B LR 4R, AT AR B ISR R HAR 2 4 TCR
BEMEh g,

AU TCR AT LA AAE A, AT SR LA B ARy Ras &, Al AN 7 X
it FridEBERE R NAR IS C el E B, Hd Bk TCR H TRl £
KASEKIFYV-HLA A0201 B &W)HI4NIEIIAFAE). JaIT R PK(E IS 2 BT AT DA
X ey i A A S A B L.

T2 B M al A bR e a5 E AR T« ZOCEORICY) . S AL MRI(T
IIRABAR )L CT(FEFTH AL X S G Z R B ARG RER . BRERAE ™ A2 Al Aar U4 () 1 o

Al 54K W] TCR 4546 BUBRIFEIT RAIEFHEA R T 1. JBUH % 3 Koppe %, 2005,
I8 % F2 VP18 (Cancer metastasis reviews)24, 539); 2. 4#)#(Chaudhary %, 1989, HA
(Nature)339, 394; Epel 2§, 2002, #EE G224 %7577 (Cancer Immunology and
Immunotherapy)51, 565); 3. 440 IL-2 Z5(Gillies 2, 1992, 3 [E KBl =Fe e T
(PNAS)89, 1428; Card Z&, 2004, FeiF %)% S H 494397 (Cancer Immunology and
Immunotherapy) 53, 345; Halin 5§, 2003, ##fEM5i(Cancer Research)63, 3202); 4. #i{k Fc
Bt (Mosquera 28, 2005, %)% %% & (The Journal Of Immunology) 174, 4381); 5. #i{& scFv
R Bt (Zhu %5, 1995, J@9iE [ FrIH T (International Journal of Cancer)62, 319) ; 6. &4 KKk
/49K (Lapotko 5, 2005, JEJiE# 15 (Cancer letters )239, 36; Huang ¢, 2006, 3% [E{t22%%
2% & (Journal of the American Chemical Society)128, 2115); 7. J&:Miki(Peng 55, 2004,
FERIVA T (Gene therapy) 11, 1234); 8. J§ ii4&(Mamot 55, 2005, #&EA/F 95 (Cancer research)65,
11631);: 9. HKEERL; 10,85 258G BB, DT-00 VL8 EE(DTD)E I 28 K Sl B -6 82 1 i
(BPHL)); 11ASF5I(BI00, NEH)BATAA TR 2 A Ok 55

FAh, AW TCRIET] DU ST A B — R A ZI I 2% & TCR. i, A it
F N WA TCR AEA T A farb LEA TCR BEE A ROtRIL . Ik, AW TCR Al & A
A AR IO SR KE S S X — VA B P RE B R B R . PR, AR T 4k 1t T 40 i
TBYT I R A T 5 SR AT S, LA VRRAA SRORHE T 4R ML A

IEERAR, AN SO e B IR A4 PR R F e FH I B 9 SO BB = O ST RER R, A IR A
PR G F RS = I LR R IC R W : Ala (A). Arg (R). Asn (N). Asp (D)~ Cys (C)-

—g—



WO 2020/063488 PCT/CN2019/107097

GIn (Q). Glu(E). Gly (G). His (H). Ile(I)s Leu(L). Lys(K). Met (M). Phe (F). Pro (P).
Ser (S). Thr (T). Trp (W). Tyr (Y). Val (V).

IR 7

AR RIS AR T g AR B % — U5 I TCR 2T BUHE 0 B R 701, ik f
A L — £ A CDR, o Fl/EL B #EM T ARSL, PLA o BEAT/DE B BE.

Gt A K W55 —J7 1 TCR 43 F o B CDR XHIZHIRFFIAIT

a CDR1- accagtgagagtgattattat (SEQ ID NO: 16)

o CDR2- caagaagcttataagcaacagaat (SEQ ID NO: 17)

a CDR3- gcettataggagcggcataattcagggageccagaagetggta (SEQ ID NO: 18)

G AR WY R — 5 TCR 205 B % CDR X FIZHERFP 531 T -

B CDRI1- cctagacacgacact (SEQ ID NO: 19)

B CDR2- ttttatgaaaagatgcag (SEQ ID NO: 20)

B CDR3- gccagcagetcagacagggaactattattctacaatgageagtte (SEQ ID NO: 21)

Ik, Zwhd AR D] TCRa BE R AR WL IR 70 [ H IR 751 8 4% SEQ ID NO: 16+ SEQ
ID NO: 17 1 SEQ ID NO: 18, H/Egnt A% W] TCRB BE KA K WAL IR 705 (A% H IR 7 71 2
$& SEQ ID NO: 19. SEQ ID NO: 20 A1 SEQ ID NO: 21,

KR NIZIR 73T BIRLE R P B AT DA BB BOWBE Y, 2% 1% 70 7] LAt RNA B{ DNA,
HHADAEEACENE T ikth, KRR THRZERF AL S NS THERER
PRt A B 2 IR, 9 g b Ak B TCRo B 7] ARSI A K IR 70 B B R Fr 71 B4 SEQ
ID NO: 2 FlI/sighhd A K B TCRP B R A2 A B A% IR 07 A% H 1R 7 51 2.4 SEQ ID NO:
6o BUE, ZifAK W] TCRa # n] AR A K BIZ IR 701 IR H IR P #1145 SEQ ID NO: 33
A/B 5% A B TCRP 85 m] AR A B AZ R 701 A% 2 P 71 AL 6iF SEQ ID NO: 35, 4L
Wk, AR MZIRS TR 55 SEQ ID NO: 4 fI/5 SEQ ID NO: 8. 3#, AKM
ZR 7T H R 5179 SEQ ID NO: 31,

RLFRfE, BT @EEMRRIT, SRR RS R 2 k. Bk, %65
AR TCR BIRZIR 3 ] LA A BH B B vh o A R e B A R B T F B0 A2 etk e LA
KPR — AR ULEH, “fRl R AE RAR7 I R 9 A% AT SEQ ID NO: 1 K H P71,
{85 SEQ ID NO: 2 [ 347 Z Al AL R 751 o

BHE R P51 A] LUt 2 BT o AS[F B 40 Mo AE BAR B h R A B ARG, T
DIRSE AN RIREY, A8 e 3 h s b RN Ras & . Wi FLsh 4 o L A 2 Rb At A
TR AT AN LA .

KRR IR A K P B BOE Al UAMEA R T PCR §737% . AL T
BRITEFRS. BT, C&R L8l s G ok A 2960 A K B TCREGE B B
FATAYD DNA 731 28 J5 AR % DNA 21 5 A A& H 250 8 &AL Y DNA 705(BK

AR AN . DNA T LA 2 i 55 B AR St A5 %




WO 2020/063488 PCT/CN2019/107097

ik

AR B R E AR I LR 75 I8k, RSk, RIeus ik ek stR
BRI A . A R AN T kL W T ARSI AR 7

PER I R G AR EAR T Im Rk . AR AAV)EIE., B maadk. W
SRR R EER. FRTOREEUE.

P, BT LR AR 2 B IR 240, a0 T 40, A 1Zamiis
SSX2 FUEAFAVEM TCR. BAMAHILT, SR HBEUeAE T A b RFEE R i RaE

i)

AR BRI LS e A R B A A Bl g 5 1 28 3 TR T RE P~ AR K07 £ 40 Bk 76 240 e
A AR AR B AR Th B S A AR R IR 7. T8 FaUk B EAZA A 2%
Yf, BIAKMATIE . EEREANM . CHO 4%

HEh, RKILEAFERIEAR RN TCR F4 B4, Fele T M. % T 4Mn7
A EMZAE SR T 408, B0 P LR SR E o B IR S AR, i an s A sk A
MRPBL)FF M — 5. w1, iZAUM AT L4 B B 4N E e 2 40 i (PBMC), 7T BLZ CD4™ 4B T
YA 9Bk CDS 4l g 75 T 400, %4 Mol /£ CD4 4B T 40 f/CDS 4l 7 1t T 40 o ()98 &5 T
. —fBchh, iZ4ni ] LR, HU-CD3 Bidi-CD28 bt id)iGit, LIS 1R 2
Gy g, Bl A RS A R W] TCR 4% R 7 5 3R AR AT 5 e

e, AR I A IR T LS BT AR A, i A (HSC). AR 2
HSC A& FEUEAMR IR IL TCR, F TR ARIE CD3 44+ Rifn, S T4 s
Ak A 2 22 i R ) 96 B2 AT 44 (lymphoid precurson)), CD3 73T HIRIAWE i 275 i s 41 fo i 2=
MK 1% 5| A TCR 73

HL ) EEST A9 A K9 TCR [ DNA B RNA BHT T ZHie#4 4421, Robbins
£&., (2008)J. Immunol.180:6116-6131). FIAA K] TCR # T 4w AT LA Tid 4k S 1697
AAUIBEAN R G MG AT i AP EVR T IV 2 A& 7143, Rosenberg 5., (2008)Nat Rev
Cancer8(4): 299-308).

SSX2 FitJFAH IR

AR B AE 523 iR IT R/BLT; 5 SSX2 MR R ik, HAMT 4k
SSX2 #r A T i £ 1% 52 A P, 1% SSX2 Fr i T 4w ml K %) KASEKIFYV-HLA
A0201 E5W).

AR SSX2 Hr R T 40 i m] TRy 7 A4 238 SSX2 H1J5 57 ik KASEKIFYV-HLA
A0201 EAMIN) SSX2 A . BFHMEAIR TR, WiiHE. s, A48, FLE.
50770 I 1) -
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EPAARES

A PUEIE 738 8T 5 SSX2 Hl IS B M ABGE I 1 T 40 L, KA K Wi TCR
PN IR T A, B AR M DR R A P A N A 208 A AR AR BEAT IR T . PRI, AR
KRR T — MRy SSX2 MmN TIiE, BB RRIAA LY TCR (1 T 4188, 11
e, % T MBRIETHAARS, FAZPRAEN . — B, SR 72 B AR T 401, (2)
AR N IR 77 BURE S G A A W] TCR 2 FIZIR 7 71k 4h 3 T 4iiff, Q)RR RS
PR T A AR AR A B B 4% B [l fan O 240 M 0 B0 mT LR R R E

KRAKEENRET:

(1) &K TCR R 5 SSX2 HiJf 4 Ik 2 54) KASEKIFYV-HLA A0201 454, [A|f
ERxTEEanf, %57 ARKIH TCR RN 40 M B8 0% 4 e = MRS

TR EARSC RG], D EIAR AR . NERAE, 3RS 1 T U BH AR kB T A
T BR AR W HOVETE . S FSE 9] h AR e D RAR AT B SE30 52, 3 $ MU AR A, 4
fi(Sambrook A Russell %¢ A, 43F5ifE: SL45 % T/ (Molecular Cloning-A Laboratory
Manual)(55 =hft) (2001)CSHL H Akl Tk i s A, Bl B ilass i e e W) 564 BRaE DS
ShURH, SN R B SR BRAESAMIA, S NE A A B E E TR, D
T SEHEAG] I F RS20 AR AR R 0 e ] Ui B 38 R S SR E 3R

e 1 ek SSX2 iR A kA R T 40

I & R KASEKIFYV(SEQ ID NO.:9;  db 5t #8 1 AR R ER A IR A R HECk B T
FLN AL HLA-A0201 F i8R & (1 40 A Mtk 40 fu(PBL) . ¥ KASEKIFYV 4k 54 4
YIZFRIC HLA-A0201 & 1%, il % pHLA S5 X L 554k 5 H PE FRic MBE BB MR BD
ATNHA I PE FRic (VY RAR, 411400 544 e 31-CD8-APC XU FH ML . 473 73 10k () 40 e,
Hd IR TR AT IRk, WG A BRAREZ AT SR r e . Boa R A M A DY SR AR et T
15 B BB SE PR v B A 3 BT

#3d ELISPOT SE4S#E— A Rr i T 40 ve BRI Dy B e Fe 1tk o ARSI A SR A
F ELISPOT &3 U AR DI BE A 1% . AR SETt ] IFN-yELISPOT S5 Hh Jir F ) 80 S 4 i oy
AR BIHZRAGH) T A e b, ERARMO N 08 7 A R IR T2 4, o A O S 1 HoAl
FLIRIR) T2 400 SR ST AR R AR B T2 2.

1 5eifE % ELISPOT “FAR, ELISPOT =58 B 3RAN T« F DA 5456 1) N4 4 I
ELISPOT “F*4 : 40ul T2 4 ffid 5x10° A4 fiid/z=ZF+ (R 20, 000 A~ T2 4 it/ FL)~ 40ul ZR4H (2000
AT A e BE/fL)E, LI 20ul $EFHERRE, ATRRAMA 20ul HEFR S HERERE, =0
HnA 20u BFRHGRIE R L), HFRE 2 Bfl. REEBEERET C, 5%C0,). FfaHs%R
SPAR FEHAT GRS, TR 1/, BRI S B oS T AR 58 H(ELISPOT
READER system; AID A &)t BT BE . SEIGes Rk 14 s, 15218 E B
Fe e PE T 20 Mo v B (AR R PR R IR 1) T2 4 M A 4 e SR, b H At T8 I B R A 3805

11—
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IR T2 AN I AEAT SR o

SERAR 2 $REX SSX2 HURMEKAF R T ST FE K TCR EFE 58AK Kz

H Quick-RNAT™ MiniPrep (ZYMO research)fiHH Sl 1 A7 128 20 () Fo i 55 Ak
KASEKIFYV $ 57 JHLA-A0201 PR #IPERT T 41 f 72 P )5 RNA . cDNA (¥4 5K clontech
[¥) SMART RACE cDNA ¥ 37 &, RAKGIPZETHEASE TCR B C Im R X o
B RS T BAK(TAKARA) EBHTINF . NER, ZF0NEANTY, SMMENETF.
2T, ZAH TR RIA N TCR MoBEMBEE A 452 Sl 1 fAE 2 s, B la. K
1b. B 1c. K 1d. K 1e MK 1f 25N TCRa #E 7] AR E IE MR 751 . TCRa 3 1] A8 A% 1R
J¥3. TCRo #2771, TCRa #Z HIE 7. HAHNF /75K TCRa #2215 771 LA
KM EAH SR TCRa 8% R F5: B 2a. B 2b. K 2c. K 2d. K 2e FIE 2f 554
TCRB FEFBIRE IR T P TCRB #EA BIHAZ HEE 7. TCRB #2475, TCRB #ii%
HERF7 . BEAHTF/T 5 H TCRB #4575 LA K B A #5751 TCRP # % HR)T 5 .

255, o BaEHEA U T ALK CDR:

o CDR1- TSESDYY (SEQ ID NO: 10)

o CDR2- QEAYKQQN (SEQ ID NO: 11)

o CDR3- AYRSGIIQGAQKLV  (SEQ ID NO: 12)

B AL BA LU &R P FI Y CDR:

B CDR1- PRHDT (SEQ ID NO: 13)

B CDR2- FYEKMQ (SEQ ID NO: 14)

B CDR3- ASSSDRELLFYNEQF (SEQ ID NO: 15)

I FE & (overlap)PCR 43 B4 TCRo HEFN B 4 [ 4 JE K 3 B S 18 B R A a A
pLenti(addgene). HA&4: A overlap PCR ¥ TCRo %1 TCRP B 14 K3 K AT EBA5 3
TCRo-2A-TCRP i Bt #1875 R IAH 14 )2 TCRa-2A-TCRP Fit)i% %15 5] pLenti-TRA-2A-
TRB-IRES-NGFR Jiifi. 15 Jyxf B H, A A H 5% eGFP (12 #8044 pLenti-eGFP. Z J&
B 293T/17 AR .

SEHEH 3 SSX2 PURFLIKGG AT TCR MRIE. BBl

NERAFAVER] TCR 0, AKWIH TCR 71 o A1 B #E AT LA i) R A F HomT A2 3 A
B 1E 2 S, I H o R B REAIE S ] SIN T A D R R R RATE A N T R B
SN R FRIR L AL B 4 5 4 TRAC*01 41 5F 1 9 Thr48 1 TRBC2*01 #MEF 1 1 Ser57;
H o BEMEIER PP ST IR 5 o B 4a A 4b fos, H B #ENERER Y 5 1R
FE3) 53 B Sa AEL 5b TR e it « 7 b B 5258 % Tl (Molecular Cloning a Laboratory
Manual)(55 =hft, Sambrook HI Russell) 1 #IA (RAE T 154 Fik TCRo A1 B B ) B A EE K
B4 A 4 4 N\ B R 1A 34K pET28a+(Novagene), I i 1Y v BE A7 & 43 5l /& Neol Fl Notl.
N Bk T A o iR

13—
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1 TCR o 1 B BE IR IR A 73 A b 2 B A2 A NS4 1E BL21(DE3), 4H1H
H LB 85324 K, T ODgoo = 0.6 B HHEHTE 0.5 mM IPTG 55, TCR [ o fl p BERE)G
TE R P B i A4 ik BugBuster Mix (Novagene) AT H#EHL, FF H. & BugBuster &R R 2 Xk
w BRI GTEET o M ERERIK, 10 mM IR A EE (DTT), 10 mM 2 &Y Z.BR(EDTA),
20 mM Tris(pH 8.1)# .

ARG TCR o M BEELA1: 1 R = LIRS T S M JRE, 04 M KA R, 20 mM Tris
(pH 8.1), 3.7 mM cystamine, 6.6 mM B-mercapoethylamine (4 ‘C)/, &K N 60 mg/mL. J&5
JE B VECE T 10 AR 258 PR IEN @ C), 12 /N A 23 F oK B2 vl (20 mM
Tris, pH 8.0)44 22T 4 ‘Ci&#T 12 /DN BT UG VAL 0.45 uM FIgERIE 9 S, il
FH B ¥ A2 ¥4 (HiTrap Q HP, 5Sml, GE Healthcare)2iift . Wil & A B MHEAIIR o f1 B H 4K
[*) TCR J@ it SDS-PAGE & #fih. TCR B 5 @it it i€ )2 Hr(HiPrep 16/60, Sephacryl S-100
HR, GE Healthcare)i#—54lifk. ZiifkJ5H0 TCR 4 43t SDS-PAGE 58 KT 90%, #K/E
H BCA V£ . AKMHAERIRIATEYE TCR 1 SDS-PAGE BRI 6 Fian.

el 4 SSX2 PLIRFLIRGG R M AT M L8 TCR 174

R L SR WO02014/206304 H Tk, M E mURAR I 51204 S8 19 2 H TCRa 55 B
BE AR A T — AN PAZ PR AT IR (linker) i 42 1 B2 BRI VE 1 SR 48E TCR 4 ¥« 1% 514 TCR
IR LR 75 SAZATR T F1 43 A 7a FE 70 fioR . Ho o BE AT 25 R 7 51 %
TR 7314 i an ] 8a AT 8b s L Bk Al AR E B IR /7 9 SAZ A BT 7)) 4370 W ] 9a
ML 9b Firor: K linker A1 2R PP SAZ H R T 51 73 7 ] 10a A1 10b JTos

¥ H K4 Neo I A1 Not T XUEHT], S45t Neo I A Not I XUEFI 1Y) pET28a %4 1%
o BRI WAL R E.coli DH5a, IRAT S RIFEZR A LB iRk, 37CHEIERFREA, PREEH
PEVERE AT PCR i1, A FHPEE AT, o7 7 e o thig B U A L2 E.coli
BL21(DE3), ] F&Ki&.

SEHE] 5 SSX2 PLIRFLIKR: A M v W 1 8% TCR HIFRE . Bk

WLt 4 W &S AR pET28a- B AR B 1 BL21(DE 3) & &M T F
MERM LB B 37°CH 32 E OD600 A 0.6-0.8, I IPTG ELIKE N 0.5 mM, 37°CHk
ZE¥EFE 4 he 5000 rpm B540r 15 min WOERANARDTIEY), H Bugbuster Master Mix(Merck) 2241 i
DLVEYD, 6000 rpm 5.0 15 min [FICE{E, F A Bugbuster(Merck)iFEAT ek LARE 40w A
AL 23, 6000 rpm B0 15 min, WA ALIRAA B3 ELIRAA T ARAE 220 (20 mM Tris-HCI pH 8.0,8
M RZR)H, s OERAEY, BB BCA LT BT, T-80°CHAEEM.

[f] 5 mg A HEAE TCR kiR & H, A 2.5 mL 2986 M Gua-HCl, 50 mM
Tris-HCl pH 8.1, 100 mM NaCl, 10 mM EDTA), FJIA DTT £ Z9KEA 10 mM, 37°C4bHE
30 min. FVES 2514 125 mL 5 PEZE 018100 mM Tris-HCl pH 8.1,0.4 M L-F5 & 2,5 M JRE, 2
mM EDTA,6.5 mM B-mercapthoethylamine,1.87 mM Cystamine) " i i1 _F ik b 3 f5 1 .45

4—
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TCR, 4°CHit: 10 min, REH BB ANERE E N 4 kDa AR BN BT RET 1L
TS K, 4 CEAZH AL . 17 /N JE, FENRER R 1L T4 122 M8 (20 mM Tris-HCl
pH 8.0), 4 CAXBFEMNT 8 h, RN FE MG AR [F] IR B 2t Gk SR BT . 17 /N )i

EinZe 0.45 pum PEENE, HAS R AU S 22 #4E (HiTrap Q HP, GE Healthcare),  Hl
20 mM Tris-HCI pH 8.0 B il (] 0-1M NaCl ZePEFRJZ st aifb & e, BBt 1 7 34T
SDS-PAGE 7-#r, .3 B8t TCR 4 734 fa i#t— 2 F RO 8 (Superdex 75 10/300, GE
Healthcare)i# 1721k, Hirdl s ti#4T SDS-PAGE 43,

FI-F BIAcore 2 #T ISR 4 43 i — 20 R B AR R e vk A L 2l i . &bl il ke
Agilent Bio SEC-3(300 A, ¢7.8x300 mm), JiaIAH AN 150 mM R EL 22 pPif, 3E 0.5 mL/min,
FEIR 25°C, BRAMEIPE A 214 nm.

AR IFRAF ] PE L E TCR 1) SDS-PAGE I EAnHE 11 ik

SE 6 G5 3RAE

BIAcore 17

ASEHEGIER] 7 RIE PR A K] TCR 70 REM% 5 KASEKIFYV-HLA A0201 H 544
RS,

{8 FH BIAcore T200 5L 438 R Guer B Se it s 3 FOsLiafs] S H43 2] TCR 5F5
KASEKIFYV-HLA A0201 E-5WIMEST5TE . K& S MR BT (GenScript) I B IKZE
MIR(10 mM BEFRENZE MR, pH 4.77), SR JE¥ it #it5c H EDC A1 NHS 75 it ) CM5
O, PR RS R, B a FH CEERER ShBRVE T PR I B TG AR T, 56 B 3k
T, AEOKTZ9 15, 000 RU.

IR P I B B o R il SR IS 36 1H, #8574 KASEKIFYV-HLA A0201
BAEYRRNEE, 5—8EEAS EE, 5% 0.05 mM A2 LA 10 uL/min K%
WSR2 min, HABERENRFRILE SO .

A KASEKIFYV-HLA A0201 B A6 &t 2 an T

a. 4tk

4 100 ml 52 RIAE R FENIE. coli B, T 4 °C 8000 g &+L» 10 min /5 H 10 ml PBS
Ve AR —IR, 2 J5H 5 ml BugBuster Master Mix Extraction Reagents(Merck) Jil| %1 3% B A T
i, T EEFEEMNE 20 min, 25T 4°C, 6000g B4 15min, 32 FiE, WWEMHIE.

A 4A FE 2T 5 ml BugBuster Master Mix /1, S{RFEH I & S min; 1 30 ml #%
B 10 51 BugBuster, 182, 4 “C 6000 g 0> 15 min; 32 175, 1130 ml #iFE 10 £ ) BugBuster
HEAME, RS, 4°C 6000 g &0 15 min, EEFIX, il 30 ml 20 mM Tris-HCI pH 8.0
BAURIE, AT, 4°C 6000 g B0 15 min, #JoH 20 mM Tris-HCI 8M JR 2 Va il i1k,
SDS-PAGE Fr il A 2%, BCA a7 S0l A2

b. B

A IR KASEKIFY VL 5028 1 B R AR A IR A 7)) fET DMSO % 20 mg/ml

15—
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FROVAS B o S FD B A0 104K ) 8 MR &K . 20 mM Tris pH 8.0 10 mM DTT K& fE, & w7
TN 3 M ERERIT. 10 mM B ER%EN 10 mM EDTA 3#— 548 Mk . KASEKIFYV Jik BA 25 mg/L(%%
WM EPEZE 0.4 M L-A52 2. 100 mM Tris pH 8.3. 2mM EDTA. 0.5 mM “& 4kt
BHHEIE. 5 mM IEJFEAISBEE K. 0.2 mM PMSF, A 31% 4 °C), SREHKIKINA 20 mg/L ¥
FEERT 90 mg/L WY HEBE (LRI, HEES =N, 8 Wik), BIAE 4 CHATZR A 3 RE T,
SDS-PAGE fr il 6 15 52 M il -

c. BMnsith

F 10 462 20 mM Tris pH 8.0 {EZE MK & PG, 270 BB G2 i PR ek ok 78 93
PEARIA RIS TR . BT/ A 0.45 um BEFRET4E R IENELL I8 8 A TUAW,  SRJE Nz 2
HiTrap Q HP(GE 1 ] 1S A 5 & 728 # Akt _(5 ml JRAKFR). T Akta 2E40A(GE @A
K AT]), 20 mM Tris pH 8.0 Eo il i) 0-400 mM NaCl £ 4 FE V0 IR 25 1, pMHC ZJ4E 250 mM
NaCl &b¥e/ii, WHEiEEsH 5, SDS-PAGE il 4lif

d. EMEN

H Millipore 8 JEE 44 20 ALY pMHC 4 FIR4A , [FIB 1% 2% phif # #:49 20 mM Tris pH 8.0,
SRIG NN ZE ALK 0.05 M Bicine pH 8.3+ 10 mM ATP. 10 mM MgOAc. 50 uM D-Biotin.
100 pg/ml BirA Bf(GST-BirA), =il EREYER, SDS-PAGE frill M #2158 4

e. WEMRNIEHESY

il Millipore R E 5 AW RALFRICE I pMHC 2 FIK 45 2 1 ml, RABR I 82 Hrat
WA ZE AL pMHC, A Akta 2i40L40(GE A A AT, L3R 1) PBS FIUF#5 HiPrep ™
16/60 $200 HR #:(GE i A A R)), MEE 1 ml k4aid 4 & 4L pMHC %+, 2R )5 ] PBS
PA 1 ml/min RGNS . EVRAE) pMHC 737722 55 ml I ARy SRidi i il . S IF S &
F 5, F Millipore #EUEE W 4H, BCA v5(Thermo)il E & F MR, IS FBEHIH]
7] cocktail(Roche) A M 2L 1) pMHC 45 3R F1E-80C .

FIH BIAcore Evaluation 81411 H 3 7125254, HRIAKHAREER TCR 4+ LA RA
R 2 ) P YE I B8 TCR 015 KASEKIFY V-HLA A0201 B &4 4 1I5h 124 845 )
Wi 12 AE 13 s Bl SR, AR HABI R TCR 40+ DL R TS S48 TCR 4+
#HE 5 KASEKIFYV-HLA A0201 EAM4 G . RN, &R H Bl TidEsil 7 4K A
PE TCR 215 HAb JUR PR 45 ik 5 HLA E WIS &35, 45 R ERARY] TCR
5 HARTRIUFEHI L 5 .

SR 7 SR TCR T 40 M F30s st e
ELISPOT J5 &
BEAT PL R 36 AMIEFA A & B TCR %% 5211 T 40 Bt ST 40 e 3 Pk s I vz A
ELISPOT 584 Ul (%) TIFN-y 7= &= AE 9 T 40 BB 11 8
T
RIGHGFRHEE: 10%FBS(& i 7] A 7(Gibeo), H F*5 16000-044), RPMI 1640( & A Al /A
16—
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A](Gibeco), Hzt'% C11875500bt)

PRk 2P (PBST):  0.01M PBS/0.05%HE i 20

PBS(# 1 7] A H)(Gibeco), Hx'5 C10010500BT)

PVDF ELISPOT 96 LR (X 72 % ¥ f#(Merck Millipore), H 3%'5 MSIPS4510)

N IFN-y ELISPOT PVDF-ii 7 & (BD)%E A I 75 B B A HoAth iR (i e ks I b, 5%
B SR M ZR - I B R g A1 BCIP/NBT VA7)

ik

AR ] 2%

AR SEIG A BT FH (PSRN A TR T R ARG T2 4. 7R SIS IR A P A En A .
PR R 2.0x10° AN/2= T, FEFLEL 100 fFF M7 2.0x10% S 4HM/AL .

KON E L ] 4%

A ST PR 225 L 20 BT 401 ) A2 B e Ak B SSX2 5L Ik s S 1 TCR ) CDS8™ T 4l
LA — BB E REY AR TCR ) CD8™ T 1E NxHEZH . 3 CD3/CD28 4% Zk(T 2 )i
184, life technologies) I T 40, HH%H SSX2 HiF 40 IKFFE F-ME TCR £ [A K 187 25 5%
T, {EEH 50IU/ml IL-2 A1 10ng/ml IL-7 (K7 10%FBS [] 1640 B 37 A4 3 H 24 3 )5 9-12
K, ARIEHG X SN i B T Ia s 55 5 b, 300g HRE O 10 BT AT I . ARSI LI LA 2
FIT 7 4 P T B AT B0 3R A b o [RIARE A 28 9 M ke HE Ak 4T

L PR ) %

FEAH N EE A0 L (T2) S 56 20 I 6 R AIK, A3 55 IR E ELISPOT fULIR H B 24K 28 1 pg/ml.

ELISPOT

AT R U, W PR SLR: DAHUR 10 20 PBS #% 1: 200
M BEBU IFN-y 4404, 28594 100 A ARSI IA S 5 I &AL 4C T &1Lk
S % B 5 Bk FLIR PARR 25 22 SR IS4 I 100 TAH/AL S 10%FBS [ RPMI 1640
Rrgrds, HEEE FEE R 2 /D A AR . S805 MFLAR st Lk e, i 7egl Bz
AR ELISPOT FLAR PABR EAFATHRAR I 22 MR o

SR 5 R FH DA L 4545056 (19 18 41 43 NN ELISPOT FLAR -

100 fFHEELIAR 2%10° DI /2 FH(AF RS L 2% 10" AN ERLT AR/ AL) o

100 BT 25087 20 (1% 10% AN o HE X o2 40 /L AT SSX2 TCR BH P T i Jfa/AL).

A L — P A il 28 8

IR BIBOE RGBT C/5% COEE R, Frtharh:, HIREKEEHRIR 2 &k, HH%E
BREMIRTEGR 3 Ik, RN BRI DARR B R TR . IR E S H 10%FBS [#) PBS
iz 1: 200 MBI BTAE, #2100 /AL EAL. FHETEEIR 2 K, HHTERSZE
WP 3k, EART FEHFLAR DARE 250 S i 22 v

& H 10%FBS () PBS 4% 1: 100 MR RE& SR A 2= B PERE IR, 5 100 ST ARy
B SR M ZR - P BRI DN 2L T AE =05 TR B AR 1 /NI o SR e e G2 e % 4 4K PBS
ek 2 Ik, 40T FRRFAFLAR DARR 233 & B ol R PBS . R4 52 58 5 IR SR 4t

17—
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[ BCIP/NBT V&7 100 /LT 52 . (s AN A a4 safLiRE s, s E 5-15 9
B AE A [A) B RIS DN 2 52 LR B B A, 108 28 b S SR B AN TR] . 22 B% BCIP/NBT & 5T
RZEAR MR P IE B B, BT, SRR LR, A=E T HRAURERS
ML T, A A RERE S PR 2 (CTL, 4 A R A F] (Cellular Technology
Limited)) t+£FLAR P IR TE B B Ao

g3

JEiT ELISPOT SEI6 (T AT )i 36 A< & B TCR %% 1 T gt 5138 SSX2 i 45 ik
KASEKIFYV [¥¥EZH B s 37 1) TFN-=y BEJi. FH graphpad prism6 £ il 2L W 22 21 1)
ELSPOT ¥ /5% = .

SIS R 15 Frow, S0 R R IR KSR 40 i, A% AR ] TCR /Y T 48
AIRUF MBS L, T AR EE S A B TCR B T SRS FH LS040 A8 A7 B0 N

FEAR 4R K IR i AT SCRRARSAEAS R 3 51 AR N2, it [R) — e SCR g g 5 | A

TENZZH IR IANRLERE, AEPYEE 1 AR R PHR N R LG, ASTUIEEARN 5 m] B
AR VRS A EhBAZ L, XS 2 RV T A i T B RUR ZE SR A3 P PR 1 v



WO 2020/063488 PCT/CN2019/107097

B H E K

1. —Fh T 4182 4&(TCR), Ak TCR B 5 KASEKIFYV-HLA A0201 E&4M4 G
B ) TCR A% TCRa #5745 TCRP A8t HAFMEAET, Brid TCRa 1] AF )
CDR3 [HE& B 58 AYRSGIIQGAQKLYV (SEQ ID NO: 12);  Al/E A TCRB #5728 I8 /1)
CDR3 (&L E 7% )y ASSSDRELLFYNEQF (SEQ ID NO: 15);

2. WIBCRZER 1 IR ) TCR, HAFIEAE T, rik TCRo 85 7] A2 1) 3 > B A A E [X (CDR)
N

o CDR1- TSESDYY (SEQ ID NO: 10)

o CDR2- QEAYKQQN (SEQ ID NO: 11)

o CDR3- AYRSGIIQGAQKLV  (SEQ ID NO: 12); #l/8%

JIrid TCRP #E AT AR 3 D HAMLE X -

B CDR1- PRHDT (SEQ ID NO: 13)

B CDR2- FYEKMQ (SEQ ID NO: 14)

B CDR3- ASSSDRELLFYNEQF (SEQ ID NO: 15).

3. HIRRIESR 1 BT i TCR, HAHEAE T, HAE TCRo 8 7] A2 3EF0 TCRB B 7] 4235,
Jrid TCRa #E 7] AF1 N5 SEQ ID NO:1 HA /b 90% /7 FIHH [F] 1 2 2R 7 71l Al/a ik
TCRB #1485 SEQ ID NO: 5 BA /D 90% /7 F1IAH [F] 1 I 2 1 7 71

4. GOACRIESR 1 BTk (%) TCR, HAFEAET, Frid TCR A7 o 8 R IR LR 771 SEQ
ID NO: 1,

5. WORUCRIESR 1 B ) TCR, HAFAEAE T, Frid TCR A5 B BE R A2 BT 51 SEQ
ID NO: 5.

6. WIACRIESR 1 Frik () TCR, HAFAEET, ik TCR N of it 5% AE, HAS TCRa
HEEHE X TRAC*01 A1 TCRB #EfE € X TRBC1*01 BX TRBC2*01,

7. WIRMER 6 TR TCR, HAFEAET, ik TCR ¥ o B2 BT 54 SEQ ID
NO: 3 AI/Eifri& TCR [ B #1252 /7 %14 SEQ ID NO: 7.

8. BRI E SR 1-5 FAE— ik ) TCR, HAFAEAE T, Jik TCR A& (K.

9. WIBUFIZER 8 FTiA[) TCR, HAFF/ET, Ak TCR N HEE.

10. WIERLRIER 9 FriA i TCR, HAFAEAET, Frid TCR 2 H o BRI B #E AT AR
T I IR T e A S T

11, BRI ER 10 Bk () TCR, HAFEAE T, Bk TCR 1E o BERI AR X 2 RS 11,
13, 19, 21, 53. 76, 89. 91, BIEE 94 fir, AI/BK o B T IEN 4G SR ZIEIRBIZLEE 3 fr. RI%L
%Sﬁﬁ@ﬁ%7ﬁ¢ﬁﬁ~ﬁﬁ%¢*§%WW%&KR?B%TQEaﬁﬁﬁllm
19. 21. 53. 76. 89. 91. BEE 94 i, AI/o B 8% T LN IR R IR BB 2 1. RIEGE
ﬁﬁ@ﬁ%6ﬁ¢ﬁﬁ~¢ﬁ%4%§uA¢aﬁ&uﬁﬁv&mmnlﬁ%gk%%%u

2G0TI A BT
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12, WIBRIER 11 Bk () TCR, HAHEAE T, Bk TCR I o 85 7] AR I Bl 7 71
SEQ ID NO:32 Hl/EtHriA TCR 1 B &5 Al 22 % 771407 SEQ ID NO:34.

13, BRI ER 12 Pk () TCR, HARAEAET, ik TCR W2 B2 7 5124 SEQ ID NO:30.

14, WIRRIESR 8 FriA i TCR, HAFEAE T, Pk TCR A5 (a) b5 875 B 25 1 S8 LA SR 9] 4
O TCR o 555 DA A (b)) Es B 45 #4 1 LA/ M A5 38 B0HE 4 TCRB 55

F H.(a)F(b) & B0 2 Dy R Pk ] AR 25 M 3, B0 & Dh Re PR ] AR 45 M3, 30605 Bk TCR
HEE E S R 22 b —H

15, GBCRIER 14 BRI TCR, HAEHEAE T, PREEBRREEAE iR TCR 1 o A1 B 4
{IERAEE Pl 611795390 NG D 1% =48

16. WIRAMIER 15 Bk () TCR, HAFEAE T, /£H1A TCR IR BN T B
R R AR IR T 18 A S AU — B A A7 A

TRAC*01 #ME-F 1 1 Thr48 Al TRBC1*01 I TRBC2*01 #hiF 1 fY Ser57;

TRAC*01 #ME-F 1§ Thr45 AT TRBC1*01 3% TRBC2*01 #&F 1 f Ser77;

TRAC*01 #ME+ 1 ) Tyr10 Al TRBC1*01 B¢ TRBC2*01 #M&—F 1 [ Serl7;

TRAC*01 #MEF 1 ) Thr4S Al TRBC1*01 B TRBC2*01 #M i+ 1 Y Asp59;

TRAC*01 #ME—F 1 1 Serl5 Al TRBC1*01 B¢ TRBC2*01 #ME+F 1 Y Glul5;

TRAC*01 #ME+ 1 1) ArgS3 A1 TRBC1*01 Bf TRBC2*01 #M&+ 1 f¥) Ser54;

TRAC*01 #MEF 1 ) Pro89 Al TRBC1*01 B¢ TRBC2*01 #M&+ 1 1) Alal9; Al

TRAC*01 #ME+ 1 ¥ Tyr10 il TRBC1*01 8{ TRBC2*01 #M&+ 1 ) Glu20.

17. WIBRIER 16 ik () TCR, HAFEAET, Bk TCR 1 o #E2 Z82T 5N SEQ ID
NO:26 H/BHTIA TCR [ B #2275 24 SEQ ID NO:28.

18. WA ER 14 ik () TCR, HAFEAE T, Frid TCR 1) o #ERIZ X 5 B #HE X
N E A N ) .

19. WA ER 18 ik () TCR, HAFEAE T, EHTIA TCR B N T8E A AR
It BRI EE AN 1 ke 1 T A — A B A AT s

TRAV {5 46 f1Z LB A TRBC1*01 Bt TRBC2*01 M2+ 1 (K55 60 f 2 LR

TRAV [{J5 47 f1Z B A TRBC1*01 B, TRBC2*01 M2+ 1 1) 61 fr & L1,

TRAV [{J5 46 frZ ZEB A TRBC1*01 Bt TRBC2*01 #hi+ 1 95 61 A& kMg, oY

TRAV [{J5 47 f1Z LB A TRBC1*01 Bt TRBC2*01 #h i+ 1 ({155 60 H1 2 251K .«

20. WIACHESR 18 8L 19 Frid i) TCR, HAFEAET, Frid TCR A7 o ®En]ARHA B &
A ARk DA B o 95 i 5 A ek DAA O A B 4y B MR e sk, (RN o BE1E 48, Bk TCR
(1) o BE R AR B BE LR R AE

21, GIBCMZER 1 ik i) TCR, HAREAET, Prid TCR W o BEA/EE B BEHY C-BL N-R
4 A AR o

22, WRURIESR 21 ok ) T 40R2 4k, HAFEAE T, 5Pd T 40 s2 4R 45 & KR I
ARG IFRICH) . ¥BITR PRSI 4 BUF TR L) B H & Phidedt, Fradyayr o dn

90—
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-CD3 Jifk.,

23. —MZH TCR B4, HIEFEAET, B85 20WA TCR 44+, HHHP Rz —
A~ TCR 43 FRBORZE R A — BTk (1) TCR.

24, —PIZR ¥, HAFEAET, PR o859 FiRAF— BRI E R BR  TCR
TR T BB T ANT A

25, GIAURIEER 24 IR IR o+, HARE/E T, HASYiS TCRo 8 n] AR %
B2 F¥-%1) SEQ ID NO: 2 B¢ SEQ ID NO: 33,

26. GIAURIEESR 24 BY 25 Pk IR o+, HAEHIEAE T, HAE9whE TCRB B4 m A8 1)
%R %] SEQ ID NO: 6 Bf, SEQ ID NO: 35,

27. GIRURIEER 24 IRz IR o+, HAFEAE T, HAS YIS TCRo 8 ML H IR /7 71
SEQ ID NO: 4 Fl/Eif0 4 4% TCRP 85 (HZ T 2 551 SEQ ID NO: 8.

28, —MpEdE, HEHEAET, BTl BEUE S A RRIER 24-27 PAE— TR FIZ IR 55
Poidtth, Frik REAE R B L, BRI A 1 A

29, M ERITE R4, HARHMEAET, Bl 0918 40 S E BURIE SR 28 H AR
BARBLGL AR TP RS SR R BOR)EE 3K 24-27 HAE— BTk AL R 0 1

30 FhAME, HAHMEAT, Pk S A RCHER 24-27 HAE— ik Bz IR 4+
SRR R 28 I FTIREAA s Pk, Friddifeh T 4niesk+anie.

31. —FhAMAEY, HAHEAET, Frid &9 & A 2455 T E2 34k U R BUR 2R
1-22 FAE—TFTA R TCR. AURIZER 23 TR TCR B4V BUBCRIE SR 30 FBTR 1) 4
f.

32, BURIESR 1-22 PAE—TURTAR I T 4244 BUOBCRIEESK 23 FETAR[) TCR 64
SRR ELSR 30 HETR M4 g, HAFE/AE T, AT &6 7 e A 8 e mm e
/P

33, BURIESR 1-22 PAE—TURTAR I T A2 4. BUOBCRIEESK 23 FETR[) TCR E64)
BURCRIEER 30 BRI 4t e, ARG TT IR Bk B B S 5om 254

34, —FRITEIRIIE, HAFIESE T, ARESS 75 Z0 T I G F Id & BRI R
1-22 T Firid K TCR. BURIESR 23 AR TCR B4, AURIER 30 o Ak 4 skl
FIBR 31 HETR A G
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AQTVTQSQPEMSVQEAETVTLSCTYDTSESDYYLFWYKQPPSRQMILVIRQEAY
KQQNATENRFSVNFQKAAKSFSLKISDSQLGDAAMYFCAYRSGIIQGAQKLVFG
QGTRLTINPN (SEQ ID NO.1)

1a

gctcagacagtcactcagtctcaaccagagatgtetgtgecaggaggeagagaccgtgaccctgagetgecacatatgacacc
agtgagagtgattattatttattctggtacaagcagcctcccagecaggeagatgattetegttattcgeccaagaagettataage
aacagaatgcaacagagaatcgtttctctgtgaacttccagaaagcagecaaatecttcagtctcaagatctcagactcacag
ctgggggatgeccgegatgtatttctgtgettataggageggcataattcagggageccagaagetggtatttggecaaggaa
ccaggctgactatcaacccaaat (SEQ ID NO.2)

1b

AQTVTQSQPEMSVQEAETVTLSCTYDTSESDYYLFWYKQPPSRQMILVIRQEAY
KQQNATENRFSVNFQKAAKSFSLKISDSQLGDAAMYFCAYRSGIIQGAQKLVFG
QGTRLTINPNIQNPDPAVYQLRDSKSSDKSVCLFTDFDSQTNVSQSKDSDVYITD
KTVLDMRSMDFKSNSAVAWSNKSDFACANAFNNSIIPEDTFFPSPESSCDVKLV
EKSFETDTNLNFQNLSVIGFRILLLKVAGFNLLMTLRLWSS (SEQ ID NO.3)

1c

gctcagacagtcactcagtctcaaccagagatgtetgtgecaggaggeagagaccgtgaccctgagetgecacatatgacacc
agtgagagtgattattatttattctggtacaagcagcctcccagecaggeagatgattetegttattcgeccaagaagettataage
aacagaatgcaacagagaatcgtttctctgtgaacttccagaaagcagecaaatecttcagtctcaagatctcagactcacag
ctgggggatgeccgegatgtatttctgtgettataggageggcataattcagggageccagaagetggtatttggecaaggaa
ccaggctgactatcaacccaaatAtccagaaccctgaccctgecgtgtaccagetgagagactctaaatccagtgacaagt
ctgtctgectattcaccgattttgattctcaaacaaatgtgtcacaaagtaaggattctgatgtgtatatcacagacaaaactgtg
ctagacatgaggtctatggacttcaagagcaacagtgctgtggectggagcaacaaatetgactttgeatgtgcaaacgectt
caacaacagcattattccagaagacaccttcttccccageccagaaagttectgtgatgtcaagetggtcgagaaaagetttg
aaacagatacgaacctaaactttcaaaacctgtcagtgattgggttccgaatcctectectgaaagtggecgggtttaatctge
tcatgacgctgeggcetgtggtccagcTAA (SEQ ID NO.4)

1d

MACPGFLWALVISTCLEFSMAQTVTQSQPEMSVQEAETVTLSCTYDTSESDYYL
FWYKQPPSRQMILVIRQEAYKQQNATENRFSVNFQKAAKSFSLKISDSQLGDAA
MYFCAYRSGIIQGAQKLVFGQGTRLTINPNIQNPDPAVYQLRDSKSSDKSVCLET
DFDSQTNVSQSKDSDVYITDKTVLDMRSMDFKSNSAVAWSNKSDFACANAFN
NSITPEDTFFPSPESSCDVKLVEKSFETDTNLNFQNLSVIGFRILLLKVAGFNLLMT
LRLWSS (SEQ ID NO.22)

1e

1/8
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atggcatgccctggcettectgtgggeacttgtgatctccacctgtettgaatttageatggetcagacagtcactcagtctcaac
cagagatgtctgtgcaggaggcagagaccgtgaccctgagetgeacatatgacaccagtgagagtgattattatttattctgg
tacaagcagcctcccagecaggeagatgattetcgttattcgeccaagaagcttataagcaacagaatgcaacagagaategtt
tctctgtgaacttccagaaagcagecaaatecttcagtctcaagatctcagactcacagetgggggatgecgegatgtatttet
gtgcttataggagcggcataattcagggageccagaagetggtatttggecaaggaaccaggcetgactatcaacccaaatA
tccagaaccctgaccctgecgtgtaccagetgagagactctaaatccagtgacaagtetgtetgectattcaccgattttgatt

ctcaaacaaatgtgtcacaaagtaaggattctgatgtgtatatcacagacaaaactgtgctagacatgaggtctatggacttca
agagcaacagtgctgtggectggagceaacaaatctgactttgecatgtgcaaacgecttcaacaacageattattccagaaga
caccttcttccccageccagaaagttectgtgatgtcaagetggtcgagaaaagetttgaaacagatacgaacctaaacttte

aaaacctgtcagtgattgggttccgaatcctectectgaaagtggecgggtttaatctgetcatgacgetgeggetgtggteca
gcTAA (SEQ ID NO.23)

1f

AAGVIQSPRHLIKEKRETATLKCYPIPRHDTVYWYQQGPGQDPQFLISFYEKMQ
SDKGSIPDRFSAQQFSDYHSELNMSSLELGDSALYFCASSSDRELLFYNEQFFGP
GTRLTVL (SEQ ID NO.5)

2a
getgetggagtcatccagteccccaagacatetgatcaaagaaaagagggaaacagecactctgaaatgetatectateecta
gacacgacactgtctactggtaccagcagggtccaggtcaggacccccagttectcatttegttttatgaaaagatgecagag
cgataaaggaagcatccctgatcgattctcagetcaacagttcagtgactatcattctgaactgaacatgagcetecttggaget
gggggactcageectgtacttctgtgeccageagetcagacagggaactattattctacaatgageagttcttcgggecaggg
acacggctcaccgtgeta (SEQ ID NO.6)

2b
AAGVIQSPRHLIKEKRETATLKCYPIPRHDTVYWYQQGPGQDPQFLISFYEKMQ
SDKGSIPDRFSAQQFSDYHSELNMSSLELGDSALYFCASSSDRELLFYNEQFFGP
GTRLTVLEDLKNVFPPEVAVFEPSEAEISHTQKATLVCLATGFYPDHVELSWWV
NGKEVHSGVSTDPQPLKEQPALNDSRYCLSSRLRVSATFWQNPRNHFRCQVQF
YGLSENDEWTQDRAKPVTQIVSAEAWGRADCGFTSESYQQGVLSATILYEILLG
KATLYAVLVSALVLMAMVKRKDSRG (SEQ ID NO.7)

2c
getgetggagtcatccagteccccaagacatetgatcaaagaaaagagggaaacagecactctgaaatgetatectateecta
gacacgacactgtctactggtaccagcagggtccaggtcaggacccccagttectcatttegttttatgaaaagatgecagag
cgataaaggaagcatccctgatcgattctcagetcaacagttcagtgactatcattctgaactgaacatgagcetecttggaget
gggggactcageectgtacttctgtgeccageagetcagacagggaactattattctacaatgageagttcttcgggecaggg
acacggctcaccgtgctaGaggacctgaaaaacgtgttcccacccgaggtegetgtgtttgagecatcagaagecagagat
ctcccacacccaaaaggcecacactggtgtgectggecacaggcttctaccccgaccacgtggagetgagetggtggetga
atgggaaggaggtgcacagtggggtcagcacagacccgeageccctcaaggageageccgecctcaatgactecagat
actgcctgageagecgectgagggtctcggecaccttctggecagaaccecccgeaaccactteegetgtcaagtecagtteta
cgggctcteggagaatgacgagtggacccaggatagggcecaaacctgtcacccagatcgtcagegecgaggectggggt
agagcagactgtggcttcacctccgagtcttaccagcaaggggtectgtetgecaccatectetatgagatettgetagggaa

ggccaccttgtatgcegtgetggteagtgecctegtgetgatggecatggtcaagagaaaggattccagaggc TAA
(SEQ ID NO.8)

2d

2/8
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MLSPDLPDSAWNTRLLCRVMLCLLGAGSVAAGVIQSPRHLIKEKRETATLKCY
PIPRHDTVYW YQQGPGQDPQFLISFYEKMQSDKGSIPDRFSAQQFSDYHSELNM
SSLELGDSALYFCASSSDRELLFYNEQFFGPGTRLTVLEDLKNVFPPEVAVFEPS
EAEISHTQKATLVCLATGFYPDHVELSWWVNGKEVHSGVSTDPQPLKEQPALN
DSRYCLSSRLRVSATFWQNPRNHFRCQVQFYGLSENDEWTQDRAKPVTQIVSA
EAWGRADCGFTSESYQQGVLSATILYEILLGKATLYAVLVSALVLMAMVKRKD
SRG (SEQ ID NO.24)

2e

Atgcttagtcctgacctgectgactetgectggaacaccaggcetectetgeegtgtecatgetttgtetectgggageaggttca
gtggetgctggagtcatccagtccccaagacatctgatcaaagaaaagagggaaacagecactctgaaatgctatectatee
ctagacacgacactgtctactggtaccagcagggtccaggtcaggaccccecagttcctcatttcgttttatgaaaagatgeag
agcgataaaggaagcatccctgatcgattctcagetcaacagttcagtgactatcattctgaactgaacatgagetecttgga
getgggggactcagecctgtacttetgtgeccageagetcagacagggaactattattctacaatgageagttcttcgggeca
gggacacggctcaccgtgctaGaggacctgaaaaacgtgttcccacccgaggtegetgtgtitgagecatcagaagecaga
gatctcccacacccaaaaggecacactggtgtgectggecacaggcettctaccccgaccacgtggagetgagetggtggg
tgaatgggaaggaggtgcacagtggggtcagcacagacccgeageccctcaaggageageecgecctcaatgacteca
gatactgcctgagecagecgectgagggtcteggecaccttetggeagaacceecgeaaccacttccgetgtcaagtecagt
tctacgggcetctcggagaatgacgagtggacccaggatagggecaaacctgtcacccagategtcagegecgaggectg
gggtagagcagactgtggettcacctccgagtcettaccagecaaggggteetgtctgecaccatectctatgagatcttgetag
ggaaggccaccttgtatgeegtgetggtecagtgecctegtgetgatggecatggtcaagagaaaggattccagaggcTA
A (SEQ ID NO.25)

2f

P E{E-PE
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MAQTVTQSQPEMSVQEAETVTLSCTYDTSESDY YLFWYKQPPSRQMILVIRQEA
YKQQNATENRFSVNFQKAAKSFSLKISDSQLGDAAMYFCAYRSGIIQGAQKLVF
GQGTRLTINPNIQNPDPAVYQLRDSKSSDKSVCLFTDFDSQTNVSQSKDSDVYIT
DKCVLDMRSMDFKSNSAVAWSNKSDFACANAFNNSIIPEDTFFPSPESS
(SEQ ID NO.26)

4a
ATGGCGCAGACCGTGACCCAGTCTCAACCAGAGATGTCTGTGCAGGAGGCA
GAGACCGTGACCCTGAGCTGCACATATGACACCAGTGAGAGTGATTATTATT
TATTCTGGTACAAGCAGCCTCCCAGCAGGCAGATGATTCTCGTTATTCGCCA
AGAAGCTTATAAGCAACAGAATGCAACAGAGAATCGTTTCTCTGTGAACTT
CCAGAAAGCAGCCAAATCCTTCAGTCTCAAGATCTCAGACTCACAGCTGGG
GGATGCCGCGATGTATTTCTGTGCTTATAGGAGCGGCATAATTCAGGGAGCC
CAGAAGCTGGTATTTGGCCAAGGAACCAGGCTGACTATCAACCCAAATATC
CAGAACCCTGACCCTGCCGTGTACCAGCTGAGAGACTCTAAGTCGAGTGAC
AAGTCTGTCTGCCTATTCACCGATTTTGATTCTCAAACAAATGTGTCACAAA
GTAAGGATTCTGATGTGTATATCACAGACAAATGTGTGCTAGACATGAGGTC
TATGGACTTCAAGAGCAACAGTGCTGTGGCCTGGAGCAACAAATCTGACTTT
GCATGTGCAAACGCCTTCAACAACAGCATTATTCCAGAAGACACCTTCTTCC
CCAGCCCAGAAAGTTCC (SEQ ID NO.27)

4b

MAAGVIQSPRHLIKEKRETATLKCYPIPRHDTVYWYQQGPGQDPQFLISFYEKM
QSDKGSIPDRFSAQQFSDYHSELNMSSLELGDSALYFCASSSDRELLFYNEQFFG
PGTRLTVLEDLKNVFPPEVAVFEPSEAEISHTQKATLVCLATGFYPDHVELSWW
VNGKEVHSGVCTDPQPLKEQPALNDSRYALSSRLRVSATFWQDPRNHFRCQVQ
FYGLSENDEWTQDRAKPVTQIVSAEAWGRAD (SEQ ID NO.28)

5a
ATGGCGGCGGGCGTGATTCAGTCCCCAAGACATCTGATCAAAGAAAAGAGG
GAAACAGCCACTCTGAAATGCTATCCTATCCCTAGACACGACACTGTCTACT
GGTACCAGCAGGGTCCAGGTCAGGACCCCCAGTTCCTCATTTCGTTTTATGA
AAAGATGCAGAGCGATAAAGGAAGCATCCCTGATCGATTCTCAGCTCAACA
GTTCAGTGACTATCATTCTGAACTGAACATGAGCTCCTTGGAGCTGGGGGAC
TCAGCCCTGTACTTCTGTGCCAGCAGCTCAGACAGGGAACTATTATTCTACA
ATGAGCAGTTCTTCGGGCCAGGGACACGGCTCACCGTGCTAGAGGACCTGA
AAAACGTGTTCCCACCCGAGGTCGCTGTGTTTGAGCCATCAGAAGCAGAGA
TCTCCCACACCCAAAAGGCCACACTGGTGTGCCTGGCCACCGGTTTCTACCC
CGACCACGTGGAGCTGAGCTGGTGGGTGAATGGGAAGGAGGTGCACAGTGG
GGTCTGCACAGACCCGCAGCCCCTCAAGGAGCAGCCCGCCCTCAATGACTC
CAGATACGCTCTGAGCAGCCGCCTGAGGGTCTCGGCCACCTTCTGGCAGGA
CCCCCGCAACCACTTCCGCTGTCAAGTCCAGTTCTACGGGCTCTCGGAGAAT
GACGAGTGGACCCAGGATAGGGCCAAACCCGTCACCCAGATCGTCAGCGCC
GAGGCCTGGGGTAGAGCAGAC (SEQ ID NO.29)

Sb
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Kba

MAQTVTQSQPELSVQEGETVTISCTYDTSESDY YLFWYKQPPSRQPILVIRQEAY
KQQNATENRFSVNFQKAAKSFSLKISDVQPGDAAMYFCAYRSGIIQGAQKLVF
GQGTRLTINPGGGSEGGGSEGGGSEGGGSEGGTGAAGVTQSPRHLSVEKGETV
TLKCYPIPRHDTVYWYQQGPGQDLQFLISFYEKMQSDKGSIPDRFSAQQFSDYH
SELNISSVEPGDSALYFCASSSDRELLFYNEQFFGPGTRLTVD (SEQ ID NO.30)

7a

ATGGCTCAaACtGTtACtICAGAGCCAACCGGAGCTGAGCGTGCAAGAGGGTGA
AACCGTTACCATCAGCTGCACCTACGACACCAGCGAAAGCGATTACTACCT
GTTCTGGTATAAGCAGCCGCCGAGCCGTCAACCGATCCTGGTTATTCGTCAG
GAAGCGTACAAACAGCAAAACGCGACCGAAAACCGTTTCAGCGTGAACTTT
CAGAAGGCGGCGAAAAGCTTCAGCCTGAAGATCAGCGACGTTCAACCGGGC
GATGCGGCGATGTACTTTTGCGCGTATCGTAGCGGTATCATTCAGGGCGCGC
AAAAACTGGTGTTCGGTCAGGGCACCCGTCTGACCATTAACCCGGGTGGCG
GTAGCGAGGGCGGTGGCAGCGAAGGTGGCGGTAGCGAGGGCGGTGGCAGC
GAAGGTGGCACCGGTGCGGCGGGCGTGACCCAAAGCCCGCGTCACCTGAGC
GTGGAGAAGGGTGAAACCGTTACCCTGAAATGCTATCCGATCCCGCGTCAC
GACACCGTTTACTGGTATCAGCAAGGTCCGGGCCAGGATCTGCAATTCCTGA
TCAGCTTTTACGAGAAGATGCAGAGCGACAAAGGTAGCATTCCGGATCGTT
TCAGCGCGCAGCAATTTAGCGACTATCACAGCGAGCTGAACATTAGCAGCG
TGGAACCGGGTGACAGCGCGCTGTACTTCTGCGCGAGCAGCAGCGATCGTG
AGCTGCTGTTTTATAACGAACAGTTCTTTGGTCCGGGCACCCGTCTGACCGT
TGAT (SEQ ID NO.31)

/b
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MAQTVTQSQPELSVQEGETVTISCTYDTSESDY YLFWYKQPPSRQPILVIRQEAY
KQQNATENRFSVNFQKAAKSFSLKISDVQPGDAAMYFCAYRSGIIQGAQKLVF
GQGTRLTINP (SEQ ID NO.32)

8a

ATGGCTCAaACIGTtACICAGAGCCAACCGGAGCTGAGCGTGCAAGAGGGTGA
AACCGTTACCATCAGCTGCACCTACGACACCAGCGAAAGCGATTACTACCT
GTTCTGGTATAAGCAGCCGCCGAGCCGTCAACCGATCCTGGTTATTCGTCAG
GAAGCGTACAAACAGCAAAACGCGACCGAAAACCGTTTCAGCGTGAACTTT
CAGAAGGCGGCGAAAAGCTTCAGCCTGAAGATCAGCGACGTTCAACCGGGC
GATGCGGCGATGTACTTTTGCGCGTATCGTAGCGGTATCATTCAGGGCGCGC
AAAAACTGGTGTTCGGTCAGGGCACCCGTCTGACCATTAACCCG

(SEQ ID NO.33)

8b

AAGVTQSPRHLSVEKGETVTLKCYPIPRHDTVYWYQQGPGQDLQFLISFYEKM
QSDKGSIPDRFSAQQFSDYHSELNISSVEPGDSALYFCASSSDRELLFYNEQFFGP
GTRLTVD (SEQ ID NO.34)

Qa

GCGGCGGGCGTGACCCAAAGCCCGCGTCACCTGAGCGTGGAGAAGGGTGAA
ACCGTTACCCTGAAATGCTATCCGATCCCGCGTCACGACACCGTTTACTGGT

ATCAGCAAGGTCCGGGCCAGGATCTGCAATTCCTGATCAGCTTTTACGAGAA
GATGCAGAGCGACAAAGGTAGCATTCCGGATCGTTTCAGCGCGCAGCAATT

TAGCGACTATCACAGCGAGCTGAACATTAGCAGCGTGGAACCGGGTGACAG
CGCGCTGTACTTCTGCGCGAGCAGCAGCGATCGTGAGCTGCTGTTTTATAAC

GAACAGTTCTTTGGTCCGGGCACCCGTCTGACCGTTGAT (SEQ ID NO.35)

9b

GGGSEGGGSEGGGSEGGGSEGGTG (SEQ ID NO.36)
10a

GGTGGCGGTAGCGAGGGCGGTGGCAGCGAAGGTGGCGGTAGCGAGGGCGG
TGGCAGCGAAGGTGGCACCGGT (SEQ ID NO.37)

10b
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