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1.—FhCAR-THH Y, FHRE 4% /0 Wb KA TL-7.CCL1T A T FIPD- 147044 .GM- CSFHi Ak , firik
CAR-THH %4 1 BA T A s B IR )T 51 1) B 40 o AL B A 7 41 5 s % T R J 7 51 )
H R

2 . AUFEE 3R Ll () CAR - THH L i i) 2% J7 7%, A HE DL R 2P 4% -

(1) Jkr & Al -

18 F #i4&xpLVX -EF 1a- IRES-PGK - puror iCAR - 19- 1 Ji 4 , i% 5 Kif, 2 CD19 8% m] AR [X
CD8af 4k [X . CD8als I [X . 4- 1BBME 5 . CD3CHI L HKAE 5  IL-7 . CCLITHIF 41, 3 H B H/ 7511
N A ik

i FH#4&pLVX-mCherry-C14& i CAR-19-3 ik , 1% Jii i fil & anti-PD- 1 scFv HLgE n] 4%
X .anti-GM-CSF scFvEREEn[AF X 1))7 51, 3 H BA 7 HI5 Rtz BT 41 ;

(2) i FE %

f§i Invitrogen Lipofectamine 3000%%4%iXFFRILip30003 4T 2 A3, 293THs 77 4L
NN INT0%FBS FDMEM - H% 77 58 , 18995 5 A 55 1% 772 FE NI N 1%G L utaMAX  1mM P B FR £  5%FBS
fFJOpti-MEMIH% 35 5% ;

£ 293 T4 L L 7x 10%NH A /LK 25 P B2 T2 1 2mL B 08955 785 0255 15 35 JE 1 1 0emdss 92 ML
Hr, B T37°C \5%C0, 26 5 F 4 i 1 28 29 3T i 85 FE 35 95% ;

Vg 907 5 kA 1 4% 7 I ML 25 B 6 mL 1) P2 1 2 60 306 1% 7 2 , 1658 [m) 3> L im A\ 6mL (] A
T - BB A, BRIRAE I A0 AT 38 51 J5 B F-37°C L 5%CO, 26 14 N W 8 AT I Yy s e Ye6 /N 5 3
He293TH; FR IR LT 5 s TR AT -BIRIRE & 2 AR SBIIE A 5 B =R F 15minS 2
) s AVRIC B < ¥4 Opt i -MEMIJak I iE 35 7 Sk B 2 =, fF A L. 5Sm1 ) 0pti-MEMI 54 1uLE)
Lip30007E 10cmlll FRyE 2], 5AW ; BIRAC & K1 . 5ml f¥JOpti-MEMI . 35uLF¥P3000 Enhancer.
12ug BRI SV 3B, AR ORI & 01 J R LE 9PMD2 . G : pSPAX2: (CAR-19-1/CAR-
19-3) =1:3: (4/3) ;

B4/ J5 , WO 1 2mL A0 B B35, FR NSRBI BUAA R 12mL 1) 293 THE 72 58, 4k 4 T
37°C \5%CO, 21 T it B BEATHE G

2L L5 A/ i B8 IR WSCER AN R 3B, 5 R TSRS A A

EZWR T ¥ b — DR B A B 35 W LA 2000 rpm 2500 1043 8, 25 6 4l B 8 v i
Y, P 0. 45umyE 21t 8 B3, A0 B RIS

P e 55 LIS S RGN AR LS I EL RS, 4 CIR & 2h, A5 TACAA B O &E
BLETRA KB EBUTE ;

NG F B3 NG B ARF I DMEME BT IE , 75 28055 BRIk 4a v, I FLIw 2500 5

(3) T4 ffa i) 45 -

IF] &5 ImL 4> I EPE NS DDA P AR 10 CD8HLAA , % i R 53073 8 s

B IA) A ImL A= I P 8 00 1 50uLARiE , =R TR A 204381, B o AT oA b i 1 41 g 45
By B

F200uL AR B ORURE R 2 5 — N 2nL FIEPE W, F500uL it 22 ¢ i
Vbt & 75 58 BE AR VU Sk L B0, FENEPE I, ZIE T A 30min; LRI il2 R
FUN A5 KR A AL 200mg /L TR — S B 200me /L &AL EN8000mg /L LK B R &
T§2160mg/L 1% A IMLIE FH A H < 2mM EDTA;
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FH BB P VR, B0, SR A B T UE , 175 T4 B CD8 T A , o HE 3R AT I 2 4 R A %

—

e

(4) TAH s i e 594

KU £E I CDS TR LA 5x 104N L /mL 3 P T 24 FLAR /6. FL AR, {68 PR 380375 % 7 2ok o 3k
24-48/Ni), 35 IIAMOT = 10 1858 B ¥R 4 VR DA I i S 1 R 3L AT B 3% =, 24 - 48/ NI S
Pl R 3 IR 3 1 226-8 R I , U 3RCAR-T4R A .

3. MR 4 BUF SR 2 BT i 1) 1) 46 5 vk, Horp O R R L R 5 30ng/ml anti-CD3 AN
20ng/mL CD28HJX-VIVOTM15 Medium;# S8 373 B2 A5200U0/mL IL-2/15ug/mL
PolybreneffJX-VIVOTM15Medium; 4E 755 773 2 00,5 2000/mL IL-2f)X-VIVOTM15 Medium;T
2111 Pt 1) % B BT PR P 280040 0 o B S I R AL A3 R K TR TR AL BT 200mg /L B R A
200mg/L. S AL 4H8000mg /L LK B S A, —402160mg /L 1% A L3 25 [ . 2mM EDTA VB £ 1%
BH25mg /L ffZ R 120mg/L o

4 AR EE R 1F R CAR - T L £E 1] 25 F V697 SO PEBIbE U 248 g 13 105 1 248 s 7 770 v 1)
Hi&.
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CD19-CAR-TZMAE K EH il & 5%

FARSuss

[0001] A& B & T A=W H ARSI, BARPE 2 —Fh 73 WA TL - TFICCL- 17K+, LA fo 43 b Hh Al
PD- 1 FIGM-CSFf¥janti-PD-15anti-GM-CSFscEvI#ICD19-CAR-THH MY , A< % BH IR 5 Az CD19-
CAR-THH ffu i ill £ 77 75 S FLH 3& , UL R AEHI & F T35 7 s va 7 7 b i g

BRAE=

[0002] 3 [ £y i 24 i W B P B (FDA) 20174E8 H ik 7585 — N E AR YT 72 fKymriah,
IE S BE S AR T IR YT — L8 S PRI S 40 B P (ALL) 1) LEE AR 82 N8 3 (Kymriah
s — P R 50 R B AR T S 7 i, BIR S 0 BR 32 AR T (CAR-T) ST 1% - CAR- T 2 Y
VR — M LA HR B BT S 32 A4 Dy A R 40 D S B VR T U7 58 il I AR AP R R S EOR o g b
A DU SZARCAR- THEE R PP 51 S AN TR b, AE i mT DAGS & SE 5T ) S8 55 5 10 T4 L e
WHICARs BTG 1 — BB R R X, LE An 5 5 FEHT A4 (mAb) ) 585 P AR X B (scFv) , FIBET
R M S S I TCREBE

[0003]  4E[H]CD19HICAR-TAH M C 48 £E Il PR BT AT PR P 2 B HS 1 NI ROCR , LA BT 78 2R 1
TL-7THESE K AL A I K A7 5 BE ), R RE U R T a3 5 55 , B DATL - 7[R -1 AT DA i e 7%
21 i A P A7 355 BT 0] B 470 8 25 SR 5 CCL - 17t A Pk 4 i JIR R0 % A R 19 B A IR 7, Re g 3 v
PR U 2 4 1) Jeb B 1 L %) SR B R 0, 1 — 2 8 i 2 4 L ) A0 e R RO o BTV AD
52 B FAR S BE AIE F A R a1, a4 B PR 5B I 25 5 e AN A 22 B 10 55 o AR R 7 S5 5 hE 12
T G2 4 o 5 e 8 4 B AR FH K I A v, DR B RE SO M IR - DA 22 T 5 R i — 0 R R A S ke
Bk 5 S 51 7D AR va AN T N L IR DR A S I P RS A5, PP B T RS ) S R BR
PR i PG SRR IR , d 2806 S A i o 30 AT B 70 3 W B A 40 i AR M 4 (i ECAR - T4
WLVE T I HOCRSATAH 28 25 11 3 i , A N [ 24 it 45 2 30 3 B 1 (GM-CSF) BEWS U 22 CAR - T v
J7 )5 HICRS St 2 35 4% , HAN S AMHICAR-THI T B¢ (Sterner RM,Sakemura R,Cox MJ.GM-CSF
inhibition reduces cytokine release syndrome and neuroinflammation but
enhances CAR-T cell function in xenografts.Blood.2019Feb 14;133(7) :697-
709.doi:10.1182/blood-2018-10-881722.Epub2018 Nov 21.) . FIl HRNAT-# Hi R @ R%
R AECCAR - T4H il P GM - CSF i B 73 i A HRIGM - CSF¥jant 1 -GM-CSF - scFv, TR Bk 22 44
MR 1R ER G RE AP L B ME I R AR K, 3R i CAR- TYT iR I 22 4 1tk

[0004]  ECAR- T4 a3 7 fil J6 75 T 3 A7 e Tl 2 B3 00 4 72 2 85 77 T R AT 170 SR 2 4R
F N T BRI R0, 75 0SB 5 RIE RS, S A0 M G 5 1 R T B R 1) 5%
B DRI 2R 5 171 4 758 200 O G T L e A R A 5 S B A 0 BT AR AR R MR AR T B2 AR
(PD-1) , PD- ILEATLAAR AT DA T i e 2 ZR G A AA 200 B FA) e ke, DRl 3 400 o T4 . %8 R 77 )
KT e RGEIEHE B 32, TRBT B e e Mo 7 A AT LSS & 4% 4P
S, WS A PDL- 1R S S AL TS (ATCD) 7724, BR ] 1 1 P 4 28 40 B CAR - T4H P 42
PN R SR AFAE o BT LLE IS PD - 1A SK & PAPD - 1 S G 2 55, BE T8 = CAR- T (I Th RE
[0005] K|t , AR U TS SR8 AR A et ) RV T 1 7 32 ) an 7 A O R PEBE R Wb TL -
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THICCL- 17T, LA J2 43 Wi v #IPD- 1 RIGM-CSFffJanti-PD-15anti-GM-CSFscEvCD19-CAR-
THH A

LZRAE

[0006] A BAY H FIFE T et I v6 97 77 Bl an e ft— M B IR R PR Re R 0 WA TL-7
FICCL- 171, LA Jz 3 wh th FTIPD- 1 AIGM-CSFffjanti-PD-15anti-GM-CSFscEvf{CD19-CAR-T
il

[0007] 7% W #1145 (I CAR - TZH i /R ] #% A CD19 - CAR - T4 il .

[0008] X} H ICAR-THIARSEPRTE 3K, AN K BH$E (it 17 L FRIKTL-THICCLITHICD19 CARKIE
ORI , AN BENG TL -7 20 WA B TAH M 41, 1 ELASCCL - 175 R AR FE 48 55 41 Jol I G 28 4
3 = CAR - TH MY A MR AT BE T o N 1 38 9 A ROR S B IRCRS S 2 B MR RIE H
[] I A9 78 23 WA FR ATIPD - 1.GM-CSFf#janti-PD-1.anti-GM-CSFscEv T kL .

[0009]  JNikFb H 1), A K RV FHEARTTE

[0010]  Z5—T71H, A K IR — i A BR324k, A

[0011]  a) fE N (5 5 PR S5 & S I8

[0012]  b) 5 R o 3k

[0013] o) ENEE A5 S A N AL S8 DL &

[0014]  d) FRIATL-7HICCL- 1740 MR T 155 =15 518

[0015]  AR¥EA K B A — J7 T ) b (R R & DR 3248, oA B R B2 s 2 B2 IR 7 1 o
[0016] 25 5 THI, AR BRI R At —Fh B 4L 5ok, H B W S TR A R 7 1) .

[0017] B =TT, A K BB 4L —FhCAR- T , FLRENE /0 M KA TL-7 . CCL1 TRl T F1 /5K,
PD-1.GM-CSFHifk.

[0018] AR A K BHSE = J7 THI ICAR- T, Ho e g | FRIX AR A YU AR T 1 o
(00191  ZEPUTTIH, A K B — 20 4R At 1 I & CAR- TR Y 77 7%, HAHE UL R 2P 3R -

[0020] (1) BiKiA A

[0021]  f# FH#K4&pLVX-EFla- IRES-PGK-puro& il CAR-19- 1 5 $i , 1% ik A& FHCD 19 HL 5 7]
AR X CD8afi B [X .CDSafE I [X \4- 1BB{E 5 \CD3CHI AL 3245 5 L IL-7.CCL1T - F A4 %, I H. B
BRI TR T3 5

[0022] i FH#K4&pLVX-EFla- IRES-PGK-purod lCAR-19- 25 fi , 1% Jii ki A& FHCD 19 HL 5 7]
A5 [X . CD8afk ik [X .CD8as ik [X \4- 1BBIE 5 CD3LH M35 5 IR R, I HBA FE 513 ik
ZHR T

[0023] i FH# A& pLVX-mCherry-C1 & ilCAR-19- 3 % , 1% i Fi /& Hanti-PD-1scFvEEE Al
AFX \anti-GM-CSF scFv 5% A AR X 7 5 B, 3 H B A 755 rid i R 7 51 5

[0024]  (2) WiFgtud%:

[0025] f§ifInvitrogen Lipofectamine 3000%% 4L BILip30003E4T IR #F A2, 293TH;
Fr3E VS IN10 9% FBS [ DMEM - H3 7 2 , 1893 75 00 258 15 77 2 ¥ I 1 %6 GlutaMAX | LmM A i 2
59.5%FBSH)Opti-MEMI &% 754 ;

[0026] #5293 T4 LL7x10° A2 L/ FLIK %5 BE B2 R T 45 1 2mL (K187 25 A 5 15 9% £ 1 10cm
FEFRILA, B F37°C (5% CO 6 F 1 1 B Al A 1 2 293 THH i I8 95 %

5
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[0027] V3% & Ik A 1 15 77 L 0L 25 i 6mL 1 12 75 B 28 35 77 2L, 23 ) 45/ L I\ 6mL
(TN - BIRVR VI, VR AT I A 1 21 5 B F-37°C W5 % CO 6 A 5% B R AT G s 54 6 /N
Jo BB 293 THE FRIL AR ST 5

[0028]  ZAEYL24/NI) 5, ISR 12mLAR B 35 Y, HEINN B BT PR 12mL ) 293 TH% 77 4 , 4%
B 37°C 5% CO, %M T B AT H Y s

[0029]  Z AL UL54 /BT Jig 85 IR WCAR AN L35, 5 RBUE IS W0R & A A MY B3
[0030] 7R T, K b — D IRIEEM AN _E 5 LA2000rpm B 00 10738, 2 BRam it 7ot
VED, TR0 . AbumiE 48 1 8 i , 150 5 _LIE

[0031]  flE 5 _EiE S R4 R R DUARA LS 1RO EL BIVR &, 4 CE B 2h, SR 5 T4 CAb B
LEBLERAIE CKBET) ;

[0032]  /NOEEE BT, I IE R ARF I DMEMER £ Ui , 79 3018055 25 R 48 v, I 5 0995 750
s

[0033]  (3) T Hu il 45 -

[0034] [ ImL A4 ML FIEPE NS INAE ) Z AR 1CCD8PTLIA , Z= IR IR A 307341 5

[0035] P[] b ik ImL A= ifl N R 0 150RLAiE , 5 iR VR A 20708, 4 SO A B Pt A b i i 4
Mgk &, B

[0036]  FH200uLE W AtH 0 AONZ BB 2 5 — N 2nLEPE N , FH500uL 22 it
TR B 2 1R B R RS VR Sk B, FENEPE N, IR R A 30min; FIR e 22 ph il
FE AU H A BRI TR - A AL ET200mg /L B IR — & AT200mg /L S A 4N8000mg /L L /K T
FRE —HN2160mg/L1% NIy F 2L H < 2mM EDTA;

[0037]  FER P, 250, WCEE AT LI , H43 T CD8 T4 A , o L3k 47 3 X4 i
ICEESE 5

[0038]  (4) THHMuIE % T 591

[0039] KU AEIICDS TZH L LASx 10° N4 i /mL e b T~ 24FLAR /6 FLAR H , 48 F 805 ¥ 7 6 )
BR24- A8/, 2B IR BRI 45 (MOT =10) LA K 5 S 5 32 ST IR T 54 5, 24 - 48/
J W AR SR R 7 226 -SRI, LR CAR - T4

[0040] AR #& A A BH &85 DY 77 1 1 77 7%, Horb BT iR AV - BIRTR & 2 A SBIUR S e B =
T B 15minfS 2 0] AV & - #0pti-MEMTIR MG B 7R k2 2 =0, A 1. 5m1 [0pti -
MEMI 54 1uLiJLip30007E 10cmlll iR 2], fFAWE s BIR AL & K5 1. 5m1 I0pti -MEMI . 35uL ]
P3000 Enhancer.12ugJii RiiR &R &, 19BIK . (TE5% TR A NCAR-1= (CAR-19-1) + (CAR-
19-3) [R5 L N BURLIR &0 1 JFREHE 9PMD2 .G : pSPAX2: (CAR-19-1/CAR-19-3) =1:3: (4/
3) , fEE SR NCAR-2= (CAR-19-2) + (CAR-19-3) [ 15 . T Bk IR & W) ki bt A
PMD2.G:pSPAX2: (CAR-19-2/CAR-19-3) =1:3: (3.5/3) , #1535 YCAR-3= (CAR-19-2)
(RIS 490 RV & 0 16 B RE L J9PMD2 . G pSPAX2: CAR-19-2=1:3:3.5, fE#4 5 KM HCAR- 4
= (CAR-19-1) P& I I JSkr Y A W0 0 S5 kE LE APMD2 . G : pSPAX2: CAR-19-1=1:3:4) »

[0041]  HR¥E A K BHEE DU J7 T B 773, Herp s 1 7R 2 45 30ng/ml anti-CD3F120ng/
mL. CD28HIX-VIVOTM15 Medium; %% S5 9535 20,5 200U/mL IL-2F15ug/mL. PolybrenefX-
VIVOTM15Medium; 45335 75 34 2 A1 4200U/ml IL-29X-VIVOTM15 Mediums

[0042] AR ¥ A A2 BH 55 DY 5 T 0 05 3% » JHe vh T4 B o) 45 15 BT P B0 4RO 2 o B A5 i R 40
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I3 B KW AL E200mg /L B IR — A #1200mg /L &AL 4H8000mg /L /K i PR & —
2160mg/L.1% N IMiE A& A (HAS) ~2mM EDTA\{EEﬁﬁzlﬂjﬂ%mg/L\Hﬁé&@alZOmg/LoﬁDi‘IFﬁ
A, N ORI, A A TR 5 Y T o AR O IR T Al v 2 i b B 5 BT A T4 i
CDS T 1 4358 J i BAAMAZ 4 L P BL 451 58 285 v A I — Al s i 5 7

[0043] AR A% BA 56 DU 7 ThI 0 7 4 He B A st o) 1 ~ A Bk (R4 2D 3

[0044] S5 TiT7 1A, A BAFR A —Fh g bd () k& PR 3248, B4 -

[0045] &) fE N 15 5 YL S5 A S5 I8

[0046]  b) 5 4 a3k

[0047] ) VENEE A5 5 4 N A& T 45 M35

[0048]  d) FIAIL-TAICCL- 1T4RMIA T 5 =15 S48 LA &

[0049]  e) 23 ihth AIPD-1.GM-CSFfjanti-PD-1.anti-GM-CSF scFv 5 PU{E 51 .

[0050]  AR¥E AN B A T 77 ThI ) b (R R & DR 3248, oA B R B LR AR H IR 7 1 o
[0051]  AR¥E A B AR T 77 Th ) b (R R & DR 3248, oA B R B2 s R 2 B IR 7 41 o
[0052]  AR¥E AN B AR T 77 Th ) b (R R & DR 3248, oA & R B S s AR H IR 7 1 o
[0053]  AR¥E A B A T 77 ThI ) b (R R & DR 3248, HoAL 5 P 316 Fs R 28 B IR 7 1 o
[0054]  AR¥E A< & BA 56 .77 1 ) 9 S 1) R & PR 52 44, LA 2 91 LRI P 310 S Bl s (R A% IR
¥,

[0055]  AR¥E A< & BA 56 .77 1 ) 9 S 1) 1R & LR 52 A4, JL B3 2 91 200 e 310 6 Pl s (1) 28 2R 1R
¥,

[0056) 457 T AR 4R R AL UKL U B0 51) 1 R O BT 1
[0057) A7 Iy TR R B ALTRE AT I FFUSHER IR P51
(00581 AR 57 Iy TR — R B ALTURL S 6L # R 5 LA F SIS HER IR 751
[0059)  Sf5-b T AR W HA— R B ALTURL, JLELAT U S U2 R R 51
(0060 A B AL Iy TR R ALK AT P H U TR 1 A7 51

[0061] Ak BHEE L7 A S Bt —Fh 5 2 BORL, AL 35 e 51280 7 516 s B 2 2 PR 7 211
[0062] 5 )\ 5T , A K WHIE$2 At —FPCAR- TN , HAEAL /) R IATL-7.CCL1T A 71/ 8%,
PD-1.GM-CSFHifAk.

[0063]  HRAEA K BHEE )\ J7 I I CAR - T A , Fo % Gy 1 AR BRAE — T B ik 1 2 3 1) 1% 5 L
SRS AR 41

[0064] 5L, A Bt — 20 $E 4t 1 il £ CAR - T i A3 fn A & BH 265 J\ 7 T FrJ CAR - T4 Y
(17732, HAFE LU PR

(00651 (1) BiKLA A

[0066] i FH#%4ApLVX-EFla- IRES-PGK-puro& iCAR-19- 15T , 1% Jii $i /& HHCD 19 B B A
A5 [X . CD8afk 4k [X .CD8as Ik [X \4- 1BB{E 5 .CD3Cf1 3¢ 45 5 \IL-7.CCL17 AR R, I HL B
BTN TR B 7 507 5 2 iR 2L 7 41 5

[0067]  f# FH#%4A&pLVX-EFla- IRES-PGK-puro& i CAR-19- 2K , 1% Jii $i /& HHCD 19 B B A
A5 X \CD8afR 4k [X . CDSals I [X .4 - 1BBAE 5 . CD3LH ALK AE 5 5K ik, 3 H B A 7 513 ik
AR T FI AT F A Frid 2 25 1R T 41 5

[0068] i FH# A& pLVX-mCherry-C1& lCAR-19- 3 % , i% i ki /& Hanti-PD-1scFvEEE Al

7
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AZ X anti-GM-CSF scFvHLAE A AR X Fp 51 44 1%, I H 2 A 7 515 BT i A% 5 R 7 51 A0 e 31 6 i
BT 5

[0069]  (2) Js g EL2E:

[0070] f#iHInvitrogen Lipofectamine 3000%% 4L BILip30003E4T Ik EF AL2E, 293TH;
FEHNURIN10% FBSHIDMEM - H3% 5 55 , 1853 75 (0 36 55 72 FL 0¥ N 1 %6 GLutaMAX  1mMPA B 2
59.5%FBSH)Opti-MEMI 5% 754 ;

[0071] #5293 T4 LL7x10° A2 L/ FLIK 25 FBE B2 R T4 1 2mL (K18 7 25 A 2 15 9% £ 1 10cm
FEFRILA, B F37°C (5% CO 6 F 1 1 B Al A 1 2 293 TH i 8 95 %

[0072] K% & 1 A (1355 7 ML 0L 25 B OmL A P B A 26 35 7 05 , 9258 v 3 L A ip N 6L
FRIAYR - IRV VL, VR AT I A 31 21 5 B F-37°C W5 % CO 26 A 5% B R AT G s 54 6 /N
Jo BE 293 THE FRIL AR ST 5

[0073] AL Ge24/Nf Jo W AR 12mL A0 B35, FF NS T Pl 1) 1 2mL ) 293 THE 57 4k , 4%
B F37°C 5% CO, %M T B AT H Y s

[0074]  Z AL UL54 /NI Jig 85 IR USCER AN 35, 5 RBUEE LIS W0R & A A MY b3
[0075]  FE=ZE T K b — D RRIEE M A0 _E 5 LA2000rpm &5 00 10738, e BREm it 7t
VE, TR FHO . ABumIE AR 1L 8 I 19 _LIE

[0076]  F2 {7 5 LI SRk 4 R0 A AR LES 1RO EL VR &, 4 CHE & 2h, AR5 T4 C AL B
LEBLERAIE CKBE®) ;

[0077]  /NOEEE BT, I IE R AR DMEMER £ Ui , 79 3018055 28 R 40 v, T 5 0995 750
s

[0078]  (3) T Hu il 45 -

[0079] WA ImL A4 ML FIEPE NS INAE ) Z AR 1 CD8PLIA , 2= IR IR A 3073415

[0080] P[] b ik ImL A= if N ¥R D 150uL A , iR Ve A 20708, 4 SO A B Pt A b i 4
Mgk, B

[0081]  FH200uLE W AtH 0 AUNZ BB 2 5 — N 2nLEPE N , FH500uL 22 it
TR B 2 1 B R RS VR Sk B, FENEPE N, IR R A 30min; EIR e 22 ph il
FE AU H A BRI - A AL ET200mg /L B IR — S 4T200mg /L S A 4N8000mg /L L 7K T
FRE —HN2160mg/L1% NI F 2L H < 2mM EDTA;

[0082]  FliR P P I , 250 , WCEE AT YT » 1145 T CD8 T4 A , o L3k 47 3 X 4 g
ICEEE 5

[0083]  (4) THHMuIE % T 591

[0084] B Hic 4 fRICDS T A LASX 10° AN 20 L, /mL43% e T 24 LA / 6 LA, Ak FH I8 5 i o)
BR24- A8/, 2B IMNABIR BRI 48V (MOT =10) LA K B S 85 32 ST IR 5 54 5, 24 - 48/
J W AR SR R 7 226 -SRI, LR CAR - T4

[0085] AR & A A BH &5 DY 77 1 1 7 3, Horb BT iR AV - BIRTR S 2 A SBIUR S e B =
T B 15minfS 2 1) AVREC & - #0pti-MEMIRIMIE B 7R 2 B =0, A 1. 5m1 0pti -
MEMI 54 1uLfJLip30007E 10cmlll iR 27, fFAWE s BYR AL & K5 1. 5m1 FI0pti-MEMI . 35uL ]
P3000 Enhancer.12ugJii RiiR &R &, 19BIK . (TE5% TR A NCAR-1= (CAR-19-1) + (CAR-
19-3) [45 L N BURLIR & 1 KL HE 9 PMD2 .G : pSPAX2: (CAR-19-1/CAR-19-3) =1:3: (4/
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3) , fEE SR NCAR-2= (CAR-19-2) + (CAR-19-3) [ 1F5 . T Bk IR & W) ki bt A
PMD2.G:pSPAX2: (CAR-19-2/CAR-19-3) =1:3: (3.5/3) , #1535 YCAR-3= (CAR-19-2)
(RIS 90 R VR & 0 16 B R L J9PMD2 .G pSPAX2: CAR-19-2=1:3:3.5, fE#4 5 KM HCAR- 4
= (CAR-19-1) P& I I J5kr Ji A W 0 S5k LE APMD2 . G : pSPAX2: CAR-19-1=1:3:4) »

[0086]  HR¥EA K BHEE JLIT IR 7715, Horp s 1 7R 2 2 45 30ng/ml. anti-CD3/120ng/
mL. CD28HIX-VIVOTM15 Medium; %% S5 9535 20,5 200U/mL IL-2F15ug/mL PolybrenefX-
VIVOTM15Medium; 45335 75 3L 2 A1 4200U/ml IL-2f9X-VIVOTM15 Mediums

[0087] AR ¥ A Az BH &5 L 75 T 0 05 4% 5 JHe vh T4 B o) 45 1) T P B0 4RO 2 o B A5 i R 40
I3 KR S AL B 200mg /L IR — A 8H1200mg /L &AL 488000mg /L -t 7K W i A, — 4
2160mg/L1% A ML [ 8 3 (HAS) 2mM EDTA B A7 R4 25me /L « il 2 R 120mg /L . WA ST Al
TR, H N R R B, A5 D I B, 5 Y A T T O PR 1) f i 22 P AL B I T A5 T4 it
CDS T 1 438 J i BAAMAZ 4 L P BL 451 58 285 v A i — Al s i 5 7

[0088]  AR¥E A K BHER JL T THI 0 7 7%, FL AR Qs it 1 ~ A Frik /R 2D IR

[0089] AU BHER 7 ik H2 it 1 CAR-THH A5 4n A < BH &5 =77 T A1/ 5A R B 6 )\ 7 THI
T IR CAR - T4H B 7 fill & FH Y8 7 T8 I 4t Mo v6 77 77 H 1 A 3

[0090] AU BH I &N U7 T I R I H AR R

BRIt A 5

[0091] "R 21| SE A5 A 3k — 2 B BH B B B AR 2 IR UL RORRAE , 1255 SE A R s i A, IR R
XA R B B BR ], 1500 S B0 BRI AL R E R R 1 A 3 A T A

[0092] A BHASE FH ) — &k 3= BSOS A R L 46 : Endo-Free Plasmid Maxi Kit (Omega) ,
NaCl. %5 A < \EDTA NaoH. FEt BEN; (g 2E TAE TR A BRA A , B2 ASth13 (&4
IR TR A T 5 11p3000%E 4Lk 57 (N5 P3000 Enhancer) (Opti-MEMY L TE £ 7% 3 . 15
M 244 . DMEM-H.calcein AM(ThermoFisher) .DiTZHMI 7% 6K % (meilunbio) ,HIV-1P24
B PRI R 208 B B (HIV P24) ELTSAKE 77 (1 5 0%) , Polybrene (FAR2EH) |
BioGeek TMIE W2k 45k 7l & (HFAEEKF) ,Millipore — R M4 kyES0.45um
(Millipore) , 96FLH  24FLH - 6FLH - 10CM . T258% F2 0 T7585 75 M Sml B2 W5 L 10m 1 B2V
E.25ml W E (Corning-Costar) ,X-VIVOTM15 Medium (LONZA) ,Ultra-LEAF Purified
anti-mouse CD28.Ultra-LEAF Purified anti-mouse CD3e (Biolegend) ,IL-2
(Peprotech) ,BD Pharmingen"Biotin Mouse Anti-Human CD8.PerCP-Cy '5.5Mouse
Anti-Human CD8(BD) , 1€ & &Mk (Fk R AEW) , 741 R G AEH) ,GM-CSF ELTSARGI &
(Abcam) o HoAr ' FHEGHI A RS A T P15

[0093] iz it {5 1 - ) 4 A 261 ol s

[0094]  1.CAR-19-1J5iki & ik

[0095]  CAR-19- 1% %1 & FHCD19 54 i AF [X . CD8a% B [X . CD8a s i [X .4 - 1BB{F 5 . CD3L ]
WHAE T IL-T.CCL17F 54 % , Bt #44 pLVX-EF 1a- IRES -PGK-puro, I8 A R 4t
(2B ARAE A .

[0096]  CAR-19- I HIRIF AU (FEA K v #RAFI) -

[0097]  ATGGCCCTGCCCGTGACCGCTCTGCTGCTGCCACTGGCCCTGCTGCTGCACGCCGCTAGACCTGAGGTG
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AAGCTGCAGGAGTCCGGCCCTGGCCTGGTGGCTCCTTCCCAGTCCCTGAGCGTGACCTGTACAGTGTCCGGCGTGTC
CCTGCCTGATTACGGCGTGTCCTGGATCAGGCAGCCTCCCAGAAAGGGCCTGGAGTGGCTGGGCGTGATCTGGGGCT
CCGAGACAACCTACTACAATTCCGCCCTGAAGTCCAGGCTGACAATCATCAAGGACAATAGCAAGAGCCAGGTGTTT
CTGAAGATGAACTCCCTGCAGACAGACGACACCGCCATCTACTACTGCGCCAAGCACTACTACTACGGCGGCTCCTA
CGCCATGGATTACTGGGGCCAGGGCACCAGCGTGACAGTGTCCTCCGGCGGCGGCGGAAGCGGAGGAGGAGGATCTG
GCGGCGGCGGTTCCGATATCCAGATGACCCAGACAACAAGCAGCCTGTCCGCCTCCCTGGGCGACAGAGTGACCATC
TCCTGCAGGGCCTCCCAGGACATCAGCAAGTACCTGAACTGGTACCAGCAGAAGCCCGATGGCACCGTGAAGCTGCT
GATCTACCACACCTCCAGACTGCACTCCGGCGTGCCTTCCAGATTTTCCGGCTCCGGCAGCGGCACCGACTACAGCC
TGACCATCAGCAACCTGGAGCAGGAGGACATCGCCACCTACTTTTGCCAGCAGGGCAATACCCTGCCTTACACCTTT
GGCGGCGGCACAAAGCTGGAGATCACAAGGGCCGATGCCGCCCCCACAGTGAGCATCTTTCCCCCTAGCTCCAACGC
CAAGCCCACAACAACCCCTGCCCCTAGACCCCCCACACCCGCTCCTACCATCGCCAGCCAGCCTCTGAGCCTGAGAC
CTGAGGCCTGTAGGCCCGCCGCCGGAGGAGCTGTTCACACAAGGGGCCTGGACTTTGCCTGCGACATCTACATCTGG
GCCCCCCTGGCCGGCACCTGTGGAGTTCTGCTGCTGAGCCTGGTCATTACCAAGAGGGGCAGAAAGAAGCTGCTGTA
CATCTTCAAGCAGCCTTTCATGAGACCCGTGCAGACAACCCAGGAGGAGGACGGCTGCAGCTGCAGATTCCCTGAGG
AGGAGGAGGGCGGCTGTGAGCTGAGGGTGAAGTTCTCCAGGAGCGCCGACGCCCCCGCCTACCAACAGGGACAGAAT
CAGCTGTACAATGAGCTGAACCTGGGCAGAAGAGAGGAGTACGACGTGCTGGACAAGAGGAGGGGCAGGGACCCTGA
GATGGGCGGCAAGCCCCAGAGGAGGAAGAATCCCCAGGAGGGCCTGTACAATGAACTGCAGAAGGACAAGATGGCCG
AGGCCTACAGCGAGATCGGCATGAAGGGCGAGAGGAGGAGAGGCAAGGGCCACGATGGCCTGTACCAGGGCCTGTCC
ACCGCCACAAAGGACACCTACGACGCCCTGCACATGCAGGCCCTGCCCCCAAGAGGAAGCGGAGCCACCAATTTCAG
CCTGCTGAAGCAGGCCGGCGACGTGGAGGAGAACCCCGGACCTATGTTCCATGTTTCTTTTAGGTATATCTTTGGAC
TTCCTCCCCTGATCCTTGTTCTGTTGCCAGTAGCATCATCTGATTGTGATATTGAAGGTAAAGATGGCAAACAATAT
GAGAGTGTTCTAATGGTCAGCATCGATCAATTATTGGACAGCATGAAAGAAATTGGTAGCAATTGCCTGAATAATGA
ATTTAACTTTTTTAAAAGACATATCTGTGATGCTAATAAGGAAGGTATGTTTTTATTCCGTGCTGCTCGCAAGTTGA
GGCAATTTCTTAAAATGAATAGCACTGGTGATTTTGATCTCCACTTATTAAAAGTTTCAGAAGGCACAACAATACTG
TTGAACTGCACTGGCCAGGTTAAAGGAAGAAAACCAGCTGCCCTGGGTGAAGCCCAACCAACAAAGAGTTTGGAAGA
AAATAAATCTTTAAAGGAACAGAAAAAACTGAATGACTTGTGTTTCCTAAAGAGACTATTACAAGAGATAAAAACTT
GTTGGAATAAAATTTTGATGGGCACTAAAGAACACGGCTCCGGCGAAGGCAGAGGCTCTTTACTGACTTGTGGAGAC
GTGGAAGAGAACCCCGGTCCCATGGCCCCACTGAAGATGCTGGCCCTGGTCACCCTCCTCCTGGGGGCTTCTCTGCA
GCACATCCACGCAGCTCGAGGGACCAATGTGGGCCGGGAGTGCTGCCTGGAGTACTTCAAGGGAGCCATTCCCCTTA
GAAAGCTGAAGACGTGGTACCAGACATCTGAGGACTGCTCCAGGGATGCCATCGTTTTTGTAACTGTGCAGGGCAGG
GCCATCTGTTCGGACCCCAACAACAAGAGAGTGAAGAATGCAGTTAAATACCTGCAAAGCCTTGAGAGGTCT

[0098]  CAR-19- 1RIE MR SR 751 (FEA K R FR AP 512) -

[0099] Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu His
Ala Ala Arg Pro Glu Val Lys Leu Gln Glu Ser Gly Pro Gly Leu Val Ala Pro Ser
Gln Ser Leu Ser Val Thr Cys Thr Val Ser Gly Val Ser Leu Pro Asp Tyr Gly Val
Ser Trp Ile Arg Gln Pro Pro Arg Lys Gly Leu Glu Trp Leu Gly Val Ile Trp Gly
Ser Glu Thr Thr Tyr Tyr Asn Ser Ala Leu Lys Ser Arg Leu Thr Ile Ile Lys Asp
Asn Ser Lys Ser Gln Val Phe Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala
Ile Tyr Tyr Cys Ala Lys His Tyr Tyr Tyr Gly Gly Ser Tyr Ala Met Asp Tyr Trp

10
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Gly Gln Gly Thr Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala
Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr
Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile Tyr His Thr
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln
Gln Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Thr Arg
Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Asn Ala Lys Pro Thr
Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser Gln Pro Leu
Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg Gly
Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val
Leu Leu Leu Ser Leu Val Ile Thr Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe
Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys
Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser
Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu
Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met
Gly Gly Lys Pro Gln Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln
Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg
Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr
Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg Gly Ser Gly Ala Thr Asn Phe Ser
Leu Leu Lys Gln Ala Gly Asp Val Glu Glu Asn Pro Gly Pro Met Phe His Val Ser
Phe Arg Tyr Ile Phe Gly Leu Pro Pro Leu Ile Leu Val Leu Leu Pro Val Ala Ser
Ser Asp Cys Asp Ile Glu Gly Lys Asp Gly Lys Gln Tyr Glu Ser Val Leu Met Val
Ser Ile Asp Gln Leu Leu Asp Ser Met Lys Glu Ile Gly Ser Asn Cys Leu Asn Asn
Glu Phe Asn Phe Phe Lys Arg His Ile Cys Asp Ala Asn Lys Glu Gly Met Phe Leu
Phe Arg Ala Ala Arg Lys Leu Arg Gln Phe Leu Lys Met Asn Ser Thr Gly Asp Phe
Asp Leu His Leu Leu Lys Val Ser Glu Gly Thr Thr Ile Leu Leu Asn Cys Thr Gly
Gln Val Lys Gly Arg Lys Pro Ala Ala Leu Gly Glu Ala Gln Pro Thr Lys Ser Leu
Glu Glu Asn Lys Ser Leu Lys Glu Gln Lys Lys Leu Asn Asp Leu Cys Phe Leu Lys
Arg Leu Leu Gln Glu Ile Lys Thr Cys Trp Asn Lys Ile Leu Met Gly Thr Lys Glu
His Gly Ser Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn
Pro Gly Pro Met Ala Pro Leu Lys Met Leu Ala Leu Val Thr Leu Leu Leu Gly Ala
Ser Leu Gln His Ile His Ala Ala Arg Gly Thr Asn Val Gly Arg Glu Cys Cys Leu
Glu Tyr Phe Lys Gly Ala Ile Pro Leu Arg Lys Leu Lys Thr Trp Tyr Gln Thr Ser
Glu Asp Cys Ser Arg Asp Ala Ile Val Phe Val Thr Val Gln Gly Arg Ala Ile Cys
Ser Asp Pro Asn Asn Lys Arg Val Lys Asn Ala Val Lys Tyr Leu Gln Ser Leu Glu
Arg Ser

[0100]  2.CAR-19-2JFRi &k :

[0101]  CAR-19-2/7 1|2 HHCD19 4% A] AF[X \ CD8a B [X \ CD8as i [X 4 - 1BB{E 5 . CD3L 1)

11
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BT F BRI B BT P 4 44 pLVX-EF la- TRES-PGK - puro, 3B AEW R 48 (280 HR A
CikEyo'38

[0102]  CAR-19-28%HERFFH N~ (FEA K A IR AFFF13) -

[0103]  ATGGCCCTGCCCGTGACCGCTCTGCTGCTGCCACTGGCCCTGCTGCTGCACGCCGCTAGACCTGAGGTG
AAGCTGCAGGAGTCCGGCCCTGGCCTGGTGGCTCCTTCCCAGTCCCTGAGCGTGACCTGTACAGTGTCCGGCGTGTC
CCTGCCTGATTACGGCGTGTCCTGGATCAGGCAGCCTCCCAGAAAGGGCCTGGAGTGGCTGGGCGTGATCTGGGGCT
CCGAGACAACCTACTACAATTCCGCCCTGAAGTCCAGGCTGACAATCATCAAGGACAATAGCAAGAGCCAGGTGTTT
CTGAAGATGAACTCCCTGCAGACAGACGACACCGCCATCTACTACTGCGCCAAGCACTACTACTACGGCGGCTCCTA
CGCCATGGATTACTGGGGCCAGGGCACCAGCGTGACAGTGTCCTCCGGCGGCGGCGGAAGCGGAGGAGGAGGATCTG
GCGGCGGCGGTTCCGATATCCAGATGACCCAGACAACAAGCAGCCTGTCCGCCTCCCTGGGCGACAGAGTGACCATC
TCCTGCAGGGCCTCCCAGGACATCAGCAAGTACCTGAACTGGTACCAGCAGAAGCCCGATGGCACCGTGAAGCTGCT
GATCTACCACACCTCCAGACTGCACTCCGGCGTGCCTTCCAGATTTTCCGGCTCCGGCAGCGGCACCGACTACAGCC
TGACCATCAGCAACCTGGAGCAGGAGGACATCGCCACCTACTTTTGCCAGCAGGGCAATACCCTGCCTTACACCTTT
GGCGGCGGCACAAAGCTGGAGATCACAAGGGCCGATGCCGCCCCCACAGTGAGCATCTTTCCCCCTAGCTCCAACGC
CAAGCCCACAACAACCCCTGCCCCTAGACCCCCCACACCCGCTCCTACCATCGCCAGCCAGCCTCTGAGCCTGAGAC
CTGAGGCCTGTAGGCCCGCCGCCGGAGGAGCTGTTCACACAAGGGGCCTGGACTTTGCCTGCGACATCTACATCTGG
GCCCCCCTGGCCGGCACCTGTGGAGTTCTGCTGCTGAGCCTGGTCATTACCAAGAGGGGCAGAAAGAAGCTGCTGTA
CATCTTCAAGCAGCCTTTCATGAGACCCGTGCAGACAACCCAGGAGGAGGACGGCTGCAGCTGCAGATTCCCTGAGG
AGGAGGAGGGCGGCTGTGAGCTGAGGGTGAAGTTCTCCAGGAGCGCCGACGCCCCCGCCTACCAACAGGGACAGAAT
CAGCTGTACAATGAGCTGAACCTGGGCAGAAGAGAGGAGTACGACGTGCTGGACAAGAGGAGGGGCAGGGACCCTGA
GATGGGCGGCAAGCCCCAGAGGAGGAAGAATCCCCAGGAGGGCCTGTACAATGAACTGCAGAAGGACAAGATGGCCG
AGGCCTACAGCGAGATCGGCATGAAGGGCGAGAGGAGGAGAGGCAAGGGCCACGATGGCCTGTACCAGGGCCTGTCC
ACCGCCACAAAGGACACCTACGACGCCCTGCACATGCAGGCCCTGCCCCCAAGA

[0104]  CAR-19-23RIBMAILIL P HI AT (FEA K W Al BN FP514) -

[0105] Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu His
Ala Ala Arg Pro Glu Val Lys Leu Gln Glu Ser Gly Pro Gly Leu Val Ala Pro Ser
Gln Ser Leu Ser Val Thr Cys Thr Val Ser Gly Val Ser Leu Pro Asp Tyr Gly Val
Ser Trp Ile Arg Gln Pro Pro Arg Lys Gly Leu Glu Trp Leu Gly Val Ile Trp Gly
Ser Glu Thr Thr Tyr Tyr Asn Ser Ala Leu Lys Ser Arg Leu Thr Ile Ile Lys Asp
Asn Ser Lys Ser Gln Val Phe Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala
Ile Tyr Tyr Cys Ala Lys His Tyr Tyr Tyr Gly Gly Ser Tyr Ala Met Asp Tyr Trp
Gly Gln Gly Thr Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
Ser Gly Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala
Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr
Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile Tyr His Thr
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln
Gln Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Thr Arg
Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Asn Ala Lys Pro Thr

12
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Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser Gln Pro Leu
Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg Gly
Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val
Leu Leu Leu Ser Leu Val Ile Thr Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe
Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys
Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser
Ala Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn GIn Leu Tyr Asn Glu Leu Asn Leu
Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met
Gly Gly Lys Pro Gln Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln
Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg
Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr
Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg

[0106]  3.CAR-19-3JFRi & ik :

[0107]  CAR-19-3J7 %2 Hanti-PD-1scFvHEE A8 [X anti-GM-CSF scFvHUEE ] 48 [X J7
FUR Y Bt #5449 pLVX -mCherry-C1, HiE H AEM R 48 (280 A BRA 7 &

[0108]  CAR-19-3#%HRFHIUN T (FEA K B Al #x N F515) -

[0109]  ATGGCCCTGCCTGTGACCGCCCTGCTGCTGCCACTGGCCCTGCTGCTCCACGCCGCTAGACCTCAGGTG
CAGCTGGTGCAGTCCGGCGTGGAGGTGAAGAAGCCCGGCGCCTCCGTGAAGGTGTCCTGCAAGGCCTCCGGCTACAC
CTTTACAAATTACTACATGTACTGGGTGAGGCAGGCCCCCGGCCAGGGACTGGAATGGATGGGCGGCATCAATCCCT
CCAATGGCGGCACAAACTTTAACGAGAAGTTTAAGAACAGGGTGACCCTGACCACCGATAGCTCCACCACAACAGCC
TACATGGAGCTGAAGTCCCTGCAGTTCGATGATACCGCCGTGTACTACTGTGCCAGGAGGGACTACAGGTTTGATAT
GGGCTTCGATTACTGGGGCCAGGGCACCACCGTGACCGTGTCCTCCGGCGGAGGCGGAAGCGGAGGAGGAGGAAGCG
GCGGAGGCGGTAGCGAGATCGTGCTGACACAGAGCCCTGCCACACTGTCCCTGTCCCCTGGCGAGAGAGCCACCCTG
AGCTGCAGAGCCTCCAAGGGCGTGAGCACCTCCGGCTACAGCTACCTGCACTGGTACCAGCAGAAGCCCGGCCAGGC
CCCCAGGCTGCTGATCTACCTGGCCTCCTACCTGGAGTCCGGCGTGCCCGCTAGATTCTCCGGCTCCGGCAGCGGCA
CCGATTTTACCCTGACAATCTCCAGCCTGGAGCCTGAGGACTTCGCCGTGTACTATTGTCAGCACTCCAGGGATCTG
CCTCTGACCTTTGGCGGCGGCACCAAGGTGGAGATCAAGGGCTCCGGCGCCACAAACTTTAGCCTGCTGAAGCAGGC
CGGCGACGTGGAGGAGAACCCTGGCCCACAGGTGCAGCTCGTGCAGTCCGGAGCCGAGGTGAAGAAACCCGGCGCCA
GCGTGAAGGTGAGCTGCAAGGCCAGCGGCTACACCTTCACCGGCTACTACATGCACTGGGTGAGACAGGCCCCCGGA
CAGGGCCTGGAGTGGATGGGATGGATCAATCCTAACAGCGGCGGCACCAATTACGCCCAGAAGTTCCAGGGCAGGGT
GACAATGACAAGGGATACCTCCATCAGCACCGCCTACATGGAACTGAGCAGGCTGAGAAGCGACGACACAGCCGTGT
ACTACTGCGTGAGAAGAGATAGGTTTCCCTACTACTTTGATTACTGGGGACAGGGCACCCTGGTGACCGTGAGCTCC
GGCGGAGGAGGCTCCGGAGGAGGAGGTAGCGGCGGAGGAGGATCTGAGATCGTGCTCACCCAGTCCCCCGCCACCCT
GTCCGTGTCCCCTGGAGAGAGGGCCACACTGAGCTGTAGAGCCTCCCAGAGCATCGGCTCCAATCTGGCCTGGTACC
AGCAAAAGCCTGGCCAGGCCCCAAGGGTGCTGATCTACTCCACCTCCTCCAGGGCCACAGGCATCACAGATAGGTTT
AGCGGCTCCGGCTCCGGAACCGATTTCACCCTGACCATCAGCAGACTGGAGCCCGAGGACTTCGCTGTGTACTACTG
CCAGCAGTTTAATAGATCCCCCCTGACCTTCGGCGGCGGCACAAAGGTGGAGATTAAG

[0110]  CAR-19-3FRIAHIZE LR 74N T~ (FEAK B R R F N FF516) -

[0111]  Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu His

13
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Ala Ala Arg Pro Gln Val Gln Leu Val Gln Ser Gly Val Glu Val Lys Lys Pro Gly
Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Tyr Met
Tyr Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly Gly Ile Asn Pro
Ser Asn Gly Gly Thr Asn Phe Asn Glu Lys Phe Lys Asn Arg Val Thr Leu Thr Thr
Asp Ser Ser Thr Thr Thr Ala Tyr Met Glu Leu Lys Ser Leu Gln Phe Asp Asp Thr
Ala Val Tyr Tyr Cys Ala Arg Arg Asp Tyr Arg Phe Asp Met Gly Phe Asp Tyr Trp
Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
Ser Gly Gly Gly Gly Ser Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu
Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Lys Gly Val Ser Thr Ser
Gly Tyr Ser Tyr Leu His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
Ile Tyr Leu Ala Ser Tyr Leu Glu Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly
Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu Asp Phe Ala Val
Tyr Tyr Cys Gln His Ser Arg Asp Leu Pro Leu Thr Phe Gly Gly Gly Thr Lys Val
Glu Ile Lys Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val
Glu Glu Asn Pro Gly Pro Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly Trp Ile
Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe Gln Gly Arg Val Thr Met
Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp
Asp Thr Ala Val Tyr Tyr Cys Val Arg Arg Asp Arg Phe Pro Tyr Tyr Phe Asp Tyr
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
Gly Ser Gly Gly Gly Gly Ser Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
Val Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Gly Ser
Asn Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Val Leu Ile Tyr Ser
Thr Ser Ser Arg Ala Thr Gly Ile Thr Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys
GIn Gln Phe Asn Arg Ser Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
[0112]  SEifs]2 - Jos 75 2

[0113]  f§ifInvitrogen Lipofectamine 3000%% 44X (Lip3000) BE4T9% #5013 , 06
PERA b Z IR GeiaR i W kAT

[0114]  1.293TH5F LML &

[0115] B %ILADMEM-H, 110 % FBS. (DMEM-HA N4 . 5g/17% 45 K% . 1 10mg /L P4 B B A
[RIDMEMES 77 3) o

[0116] 2. 1§ RE eI SR AR & -

[0117] K533 NO0pti-MEMT, #IN1 % FIGTutaMAX A5 N 7 B ER 4 (1mM) 5% FBS. (Opti -
MEMI% 773 NGibeof™ i) o

[0118] 3. 18kt

(01191 A) K$293T4H g LA 7x 1041 o/ FL 10 5 F5E B T £5 1 2mL f 15 2 00 35 15 92 B 11
10emb FR LA, B F-37°C .5 % COZfF N & 4l it 72«
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[0120]  B) ZE293 T4 e 55 B ik 95 % I HEAT B4 e , B e 700K «

[0121]  AVRBCE : & K0pti-MEMIR M5 £5 72 2K 2 22 %, (A 1. 5Sm1 ) 0pt i -MEMI Y
41uLfFLip30007F 10cmlll iR A, 15AWE , % F 5

[0122]  BYRACE : % 1.5mlf{0Opti-MEMI.35uLfIP3000 Enhancer.12ugffi kiR SR & 15
B, % H s (E%5 52571 CAR-1= (CAR-19-1) + (CAR-19-3) HI1E L N BRI IR &40 ) ki b
JNPMD2.G:pSPAX2: (CAR-19-1/CAR-19-3) =1:3: (4/3) , fE# 525K HCAR-2= (CAR-19-2) +
(CAR-19-3) HI- L~ BUkL VR A B 5ok L PMD2 . G : pSPAX2:: (CAR-19-2/CAR-19-3) =1:3:
(3.5/3) , fEHE 52K CAR-3= (CAR-19-2) HI 1 N BRI A 40 1) kL EL APMD2 .G :
pSPAX2:CAR-19-2=1:3:3.5, /£ # S5 R HCAR-4= (CAR-19-1) B T FURIIR &4 () i
$i b NPMD2 .G : pSPAX2:CAR-19-1=1:3:4,PMD2.G.pSPAX2.pLVX-EFla- IRES-PGK-puroff
pLVX-mCherry-C134 A #k R AEW) A & 77 )

[0123] KAWL # BBV 78 IR AT, iR B 15min, 19 A - BRTR &;

[0124]  JBHRA) 0% 5 o 0 1 5% 77 ILAF ML 2% 4 6mL ) 4 05 7 (. 28 45 o L, 3235 1) R AN LA
N 6mLIIAYE - BIR VR & IR A He A 3 ) J5 B T-37°C (5 %6 CO 564 T 05 B b AT i G s i
6/NI 5 B 293 THE FRIL Gk S0 F

[0125]  C) BELYL24/NIT J , AR 1 2mL A0 i 383, FF D0 N B AT FAR 19 12mL (1293 TR 77 24,
A2 T-37°C 5% CO, 5 T B AT H G

[0126] D) Z= 4% G54 /NI i 55 IR USCEE A AL 357, 5 o IRUSCER BB R A, 1940 i 3
o

[0127] 4 AR EFFRY -

[0128]  A) TEEIRE N K b — D B A R 40 _E 35 ¥R LA2000rpm 2500 10438, 22 B 4n it
DUER, B 0. 45umE 2Rt 8 b3 , 130 R RIS

[0129]  B) $& M o5 b3 v 5 i 4 il 7 AR FR LS - T B R A, 4 °C il E 2h.

[0130]  C) ¥4 &t VR & T-4°C LL4000g 55 02 30min , B OV A K A A TE -

[0131] D) /OB 2E EIF, In IS SRR A DMEMEE B VT e , 18 F5 Ik 4 ik, (332 [IE sz
3 2K) 43 B, W E SR EE I AL, -80 CIRAE o

[0132] 22 A ATk 52 , A St {51 Ffr #5995 75 O F 4+ 5. 74x10°TU/m1 o

[0133] 5.5 B LM A v

[0134] AR BH AT F U J7 v 00 5 93 B0 2

[0135]  A)#$HT10804H A LA7000/™4H B/ FL I %5 B B Fh T 5 A 100uL 1 7= 196 FLAR H , 5
F24-5/NI) IS AT i 5, HT 108040 i 3% 72 25 DMEM-H, H HR R N 10 % FBS .1 % GlutaMAX . 10w
g/mL Polybrene.200nMP M BL 44 o

[0136]  B) MR B - T S 1omL T i 5 77 Bk 5 120l 19 10mg/mL. PolybreneifkflVR A (4
WP R8ug/mL) , I BEREIE WM R B » SRR B R A, o b — 2D il % 19 1 35uL K5 77
FERIA R0 N 96 FLIE I 5 TR AR I 1641 FL A, SR FH AL xAFL A 20 o 45 1 5uL e 4 1 12 7
WINZE S —H & FLT, BARFR 1500l , AR R I% IB 1 10FREFe) 4 = HE4n i

[0137]  C) ¥ FANML : K BRUTLOBOLI M )15 7% 5, 5 LOORLA 46 1f (¥4 e e B 52 01 A
LA, FIR R BL2000rpm & 0o 55 FEAR 30008, 0 B B IR B AR .

[0138] D) KFpBL&mTE LIS INEE FRIE , & e BOp i UHT 108085 75 5 (AN EPolybreneis
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F) 5 0 E =K S5 18 I =40 A 23 BTGRP BH T 40 i 1 1 43 L

[0139]  E) ¥/ (TU/mL) 528 38 HR4EGFPBH PE 41 B ) 1 43 B i 2 38 A AR 1) s -
[0140] %= (FXC/V) XD, i F=GFPH A1) H 43 Lk, =% S0 (B FLAN %, v
= AR (L) , D="12 95 SR RE (R 1, B A 38 1S B A RE IRl T 10E AT J5 % T 5156
[0141]  SEjf5]3 : TZH L il %

[0142] 1. T4HREH|#%

[0143]  A) )& ImL4x Il (EPAE W ¥ Indif4g (20uL,CD8 biotin antibody, E¥)&Ebrid
CD8PLIA , BDF7 i, 17 5:555365) , 75 % il F e 5 1R B2 TR A 30708 . 556 FH 4= I B 5 8 44 fik
BB IEE (26~33% /K H58~T1kg) , 43 WIFFEAT TAH ML i) % .

[0144] B) B LR ImL &M A TIN50l (streptavidin, 5 & 35 M ZFKFrid,
ThermoGenesisf= i) , £E %R N e 4 1R B AR 520 081, K S AT A bR ic i 40 i 25

I
= o

[0145]  C) LA400xg [ % JHUKE A M 5 00553

[0146] D) H200uL Mt B bl 2 R 2 7 7 22 57— 2mL EPE N - FH500uLisif 22
PRI R BE AR VRS Sk B0, FENEPE N, il R B 30min. (RS
W AL U N 4L K &AL 200mg /L R — S8 200me /L &AL E#N8000mg /LK
WA —482160mg/L 1% A IMLJE [ 8 5 . 2mM EDTA) .

[0147]  E) FH400WZh 28 7 GEEAS 24, B O LAD) A DA el Wig S 240

[0148]  F) LL1000rpm&S.Co10min, W EELNHEYTTE , /S TANP, 2% FH

[0149] 2.yt R4 4 e CDS T4 A

[0150]  A) PBSI ¥k 43 26 5 FITAH M , -4 FHPBS M B T4H MUK FE7E 1. 2~ 1. 4x 10°/N 4 i /mL
TN .

[0151]  B) HL100uL4H i B HE A 2uLfflanti-CD8 (PerCP-Cy "5 .5Mouse Anti-Human
CD8) , FHIR5T o

[0152]  C)4°CH¥F 20min, PBSIE WL, f# F1200ul. PBSE By fo EHLKG I , % 5 CDS TR A .
[0153] P FRREAT A BLvg Bk tn  SE 5 B A o SCitif9) 3a : 2 R STt 3 2“1 T4R i) &7
AR AN R He i 25 B8D) it FH .22 i A0 75 40 T 2H 93 B 7KV VR - FAL B 200mg /L B IR —
S AP200mg /L S ALEN8000me /L L /K B g & —492160mg /L 1% A IMLi& A & 3 (HAS) 2mM
EDTA . 1 FREN25mg /L il & BR 120me /L, FIT A5 T 41 D ] 9 %5 52 CD8 T L » K Jiti 51 3b - 2 R K2
532 “1 TR %7, AS[R) AN 2 L A A5 BRD) A FH Al 28 2 0 3 s 2H 2 IR /K
0 EALEI200me /LR A A1200mg /L &AL EN8000mg /L LK B FR AL —#12160mg/L 1%
NIMTE A E A (HAS) <2mM EDTA B A1 BR4N25mg /L , i #5- T 40 Jfd [ 25 % 5E CDS T4 . o 52 it 451
3c: ZMSLItFI3 2 “L TA M & , AN R A Ho A 2P 38D) B it 2 il e A5 i R 4l
I3 KR S AL B 200mg /L IR — A 8H200mg /L &AL 448000mg /L -t 7K i i A, — 4
2160mg/L1% AIMLiE [ 8 [ (HAS) ~2mM EDTA. %82 120mg /L , i 45 T4 fft [5]32: 45 52 CD8 "T4H
J o FH 844 18 i 59 M i B 3 A i A B0 St A5 3 Je St Af] 3a~ 3 il 45 F TR Al 2 Aar il , &5
UNR : 43358 RTCDS T 5 A1 & I BN AZ 4l A B 7] (%) =6.38 1. 31, SEitif5i] 34314 J5 CDS”
TYHH 5 7312 J5 S BN RZ A0 B R B 31 (%) =61.47 +9. 24k, SZjifi 45 3a 43 1% J5 CDS THH A /5
4335 S5 BN K% A G B 4] (%) = 86,3510 .51, S5 3b 43 3% f5 CD8 T4l (5 43 ik 5
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AN ARM I L] (%) =58.84 8. 4T, SZjifif5] 3¢ /3% J5 CD8 T i 4314 JiF S5 B AN A% 4
FIFILE ] (%) =63. 7311534, Ho e 15 S5 3a2H H #p<0. 01 o FH L 45 SR mT I, 456 FH
7] FsF /6,45 ¥ A PR N D il IR ) Ao 2 o i A P2 i T A5 T4 it R CDS T |5 034k )i A B>
A% A0 M 1 b A5 55 3 v AN I AR B T

[0154]  %b 78 BEAT A BV BT i Gn T STt 451 #8AF o SE 4513 1 s 25 STt 451 32 1 T4H Jif o)
A7 ANE A He R A2 BRD) B OS2 U= B8 a0 T 240 R /KIS VR - AL A1 200mg /L g%
R — & 81200mg/L . &AL 4A8000mg /L L/KBE IR A —482160mg /L 1% N IfLiG A& H (HAS) |
2mM EDTA P £ B2 80 25mg /L I 20 AR 1 20mg /L, FIT 75 T4 A 7] 72 465 52 CDS T AL o SE Rt 1 3 1b: 2
RSt s 32 “1 TN B il 48 AN [A] B9 AS A2 L 2D BRD) BT F A0 22 Pl 2 L35 S 4l 20 K
T EALER200me /L BEFR A AT200mg /L &AL 898000me /L /K BEFR A 4/92160mg/L .
19% N IM3E A (HAS) 2mM EDTA P A B4 25me /L , T 73 T4 L[R]3 % 5 CD8 T4H fifd . FH 8 4
{5 55 1t A R A 4 A B 3 St 491 3 1 B S it 491 3 1 b il 15 PRI TR B R AN , &5 SR F = St
151131435 J5 CDS TAMM /5 433k J s B MAZ AN AR AT B 451 (%) =87.649.38, 5Lt 5] 3 1b 43 ik
J5 CDS TZIAE 15 43 1% S5 A BN AL IR L A7) (%) =56.46 9. 76k, L sk 15 3173 527 5]
3aZl LbKp<<0.01.

[0155]  sEjifafl4: TGS S 51 4.

[0156]  1.CAR-THH ]

[0157] ZMiMilone MC.Lamers CHHJSCHER (Milone MC,Fish JD,Carpenito C,et

al.Chimeric receptors containing CD137signal transduction domains mediate

enhanced survival of T cells and increased antileukemic efficacy in vivo[]J]
Mol Ther,2009,17 (8) :1453-64;Lamers CH,van Steenbergen-Langeveld S,et al.T
cell receptor-engineered T cells to treat solid tumors:T cell processing
toward optimal T cell fitness.Hum Gene Ther Methods.2014Dec;25(6) :345-57.doi:
10.1089/hgtb.2014.051.) HHAT . AR 40 F -

[0158] 1 St 7] 3HAT £E XICDS " T4M ff A5 x 10440 B /mLAZE A - 24 FL AR A, 1 P 85 335 97 4
(X-VIVOTM15Medium, N % 30ng/ml anti-CD3F120ng/mL CD28) Hll¥#k24 - 48/ N , 236 I 5K
Jiti 11 2 P - 12 00 23 R 4 Vi (MOT =10) BA e 3 35 57 2 (X-VIVOTM15 Medium, N 52000/ mL
IL-2M15ung/mL Polybrene) #EAT B T, 24 - 48/ NI J5 # BRRAE F7 B 57 2 (X-VIVOTM15
Medium, A5200U/ml TL-2) ;314 526-8 KIS , N FRCAR- T L o

[0159] 53 AhdEATCAR - THH ORI 12 J5 L A% S5 .

[0160] 2 CAR-TZH M %% Ge R har il -

[0161]  CAR-19- IMMCAR-19-2 8k % e hRIL » CAR-19- 39 ZL (A 5L hRic , Al U A4
AXFITCIEIHE A PEAEIE X s e R AT AL, 45 R a0 N R o .

[0162] . AN[FEMPSRCAR-THH M i% T 0%

0163l T SRk
CAR-1= (CAR-19-1) +(CAR-19-3) 26%
CAR-2= (CAR-19-2) +(CAR-19-3) 32%
CAR-3= (CAR-19-2) 48%
CAR-4= (CAR-19-1) 41%
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[0164]  3.ELISALGiFCAR- T4 & 75 43 #hanti-PD-1.GM-CSF.IL-7A1CCL-17:
[0165]  A) BHHVCAR-1.CAR-2.CAR-3.CAR-441jifl 2 3% 5% FiG E T HE &0 (Bt N5 1

2H) ,fE4°C A F 1000 X g0 10min, 2R 5% B

Viragli =N
HE)

2T /INEPE JE T -20°C T fRAF (24

ZINRE ARSI R RN 2- 8 C A A, 30 S S5 VA il 200 T UE TR 82 (2-4) x10%cel 1555 , 45
AAdFH ImLI Trizol 223 10min (4°C) J& BN - 80O1RAF £ H »

[0166]

B) ELISALG{IFCAR-T4H i

B ™~ \
T’

Whanti-PD-1.GM-CSF.IL-7#1CCL-17,#2#5AbcamtH
MELISA Kitid B 4 3E4T#0E (anti-PD- 1RGN IAAS B0 AL « FH XUPTAAR SO ELTSA T v25, i
NJRIPD- 15 20 5 B4 B AR AR , Ay HRPAR1C 1 L1 2E 5T N TG (H&L) fr —HTAS I, AR f AL 11

PD- LHUAARAE AARUE i, FRrIUAE ASS A5 B0RE fa B Ror il 2k R A1 J RO T2 40 WAPD - LPL AR ) 3%

IETE) o

[0167] ikt an T -

[0168] &) AR it BH i FE A JBRHE o

[0169]  b) INSORLERAE B AE AR FLAR H 5

[0170]  ¢) JH50uL Antibody CocktaiZI4FfL;

[0171]  d) FiEI¥ F60min;

[0172]  e) £ERAF 3500l 1xWash Bufferigit =iX;

(01731 ) &FLIIA 1000l TMB Development Solutin,§¥ & 10min;

[0174] @) FFLINIA100UL Stop Solution)m/fd FHEGFRXAE450nm ODIE 15254 ;

[0175]  h) FR#E i P B KR it 4anti-PD-1.GM-CSFIL-7.CCL- 173 & , &5 B4 N R Fiow

[0176] 2. N[ECAR-T4HMfIf)anti-PD-1.GM-CSF.IL-7.CCL- 174} WA &

[0177] CAR-1 CAR-2 CAR-3 CAR-4 T(Control)
Anti-PD-1 |8800pg/ml |9200pg/ml |15pg/ml 30pg/ml 40pg/ml
GM-CSF 175pg/ml 190pg/ml  |800pg/ml [860pg/ml  |720pg/ml
IL-7 1380pg/ml |110pg/ml 110pg/ml |1450pg/ml |105pg/ml
CCL-17 1200pg/ml |110pg/ml 120pg/ml  |1100pg/ml |120pg/ml

[0178]  4.CAR-TZH M A AT 5L

[01791  A) DL SVt BIbk EL4H B (1 0995 4 B AR Ra 1 /9 BH A 200 AR, 2507 248 Pt 2 il A9 «

[0180]  CAR-1= (CAR-19-1)+(CAR-19-3) ;

[0181]  CAR-2= (CAR-19-2)+(CAR-19-3) ;

[0182]  CAR-3= (CAR-19-2) ;

[0183]  CAR-4= (CAR-19-1) .

[0184]  LA2x10™4H i /mL (¥ 41 40 BV B (22 1uMffICalcein- AMTRZY) B0 T-96 FLHR , 100uL/

FL, IR (5:1) IS AN 40, W3 N E AL, T-37°C 5% CO23L 0% & 10/t J5 B AT
20 (1000rpm/min, bmin) , kil s 152 B S KBEALID AR (2.5% TritonX-100) , H KB
JRALINAPBS , Ab P f5 BT Bl A A S B GAE o AR 8 DL A 75 1 55 % 2H 2505 40 e 1 4 i
[0185] s PEZME E 40 b = (SRIRZH Y E - B R R W Oe ) / (B KR AH 58 618 -
H R R 56 1E) x100% .
[0186]  ZER4NTFE IR,
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[0187] 3% ANFEFHSECAR- THHE AR D283 Ry A MR8 1 73 tb)

kg 2 FihaE
[0188] CAR-1 |CAR2 |CAR3 |CAR-4 | T(Control)
5:1 81.3% 73.6%  [514% [59.7% |[52%

[0189] R4 iR 45 Ry W, A S B 1l %45 21 1 4 RhCAR - THH 0 225 2 BLAE R #) 40 3% 45 R4
AL, R BRI BH 7525 ) 445 2 CAR - TR B T F -1 I 1036 97

(01901 A W3 I _E 3 St 51 oK Ut B AR e W (0 PR Vs (AR W I AN SR BR T3 A
T2 BN R R A W A ZBA S R VA0 5 92 R SI it o P JB 150 AR SR ) AR N 5% 2 3%
W15 X A B FRO A AT it , o AR i W77 il 25 JURRH FR) 58 20 80 K2 B B0 RS o RO T B A2 3K
RIS , ST AEA ] ) DR3P Vi BB AN A DT 2 Y
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[0001] F¢AI3k

[0002]  <110> HERHEHERE PR R ORED AR A 7

[0003]  <120> CD19-CAR-THH P 7 Bl 45 J532:

[0004]  <130> Y21040-XXC2113jq

[0005]  <160> 6

[0006] <170> SIPOSequencelisting 1.0

[0007]  <210> 1

[0008] <211> 2451

[0009]  <212> DNA

[0010]  <213> ALJF%l(Artificial Sequence)

[0011]  <400> 1

[0012] atggccetge ccgtgaccge tetgetgetg ccactggece tgetgetgea cgecgetaga 60
[0013] cctgaggtga agctgecagga gtcecggeeet ggeectggtgg ctecttecca gtecctgage 120
[0014] gtgacctgta cagtgtccgg cgtgtcecetg cectgattacg gegtgtectg gatcaggecag 180
[0015] cctcccagaa agggectgga gtggetggge gtgatcetggg getcecgagac aacctactac 240
[0016] aattccgcce tgaagtccag gctgacaatc atcaaggaca atagcaagag ccaggtgttt 300
[0017] ctgaagatga actccctgeca gacagacgac accgccatct actactgege caagcactac 360
[0018] tactacggeg gectcctacge catggattac tggggecagg gecaccagegt gacagtgtee 420
[0019] tcecggeggeg geggaagegg aggaggagga tetggeggeg geggttecga tatccagatg 480
[0020] acccagacaa caagcagcct gtccgectece ctgggegaca gagtgaccat ctcctgecagg 540
[0021] gcctcccagg acatcagcaa gtacctgaac tggtaccage agaagccega tggecaccgtg 600
[0022] aagctgetga tctaccacac ctccagactg cactccggeg tgecttceccag attttccgge 660
[0023] tccggecageg gecaccgacta cagectgace atcagcaacc tggagcagga ggacatcgee 720
[0024] acctactttt gccagcaggg caataccctg ccttacacct ttggeggegg cacaaagetg 780
[0025] gagatcacaa gggccgatge cgcccccaca gtgagecatct ttcccecctag ctccaacgee 840
[0026] aagcccacaa caacccctge ccctagacce cccacacceg ctectaccat cgecagecag 900
[0027] cctctgagce tgagacctga ggectgtagg cccgecgecg gaggagetgt tcacacaagg 960
[0028] ggcctggact ttgectgega catctacate tgggecccee tggecggeac ctgtggagtt 1020
[0029] ctgctgctga gectggtcat taccaagagg ggcagaaaga agctgetgta catcttcaag 1080
[0030] cagcctttca tgagacccgt gcagacaacc caggaggagg acggetgeag ctgecagatte 1140
[0031] cctgaggagg aggagggegg ctgtgagetg agggtgaagt tctccaggag cgecgacgee 1200
[0032] cccgectace aacagggaca gaatcagetg tacaatgage tgaacctggg cagaagagag 1260
[0033] gagtacgacg tgctggacaa gaggaggggce agggaccctg agatgggegg caagecccag 1320
[0034] aggaggaaga atccccagga gggectgtac aatgaactgc agaaggacaa gatggcecgag 1380
[0035] gcctacageg agatcggeat gaagggegag aggaggagag gcaagggeca cgatggectg 1440
[0036] taccagggcce tgtccaccge cacaaaggac acctacgacg ccctgcacat gecaggecctg 1500
[0037] cccccaagag gaageggage caccaatttce agectgetga agcaggecgg cgacgtggag 1560
[0038] gagaaccccg gacctatgtt ccatgtttet tttaggtata tctttggact tcctcccetg 1620
[0039] atccttgtte tgttgccagt agcatcatct gattgtgata ttgaaggtaa agatggcaaa 1680
[0040] caatatgaga gtgttctaat ggtcagcatc gatcaattat tggacagcat gaaagaaatt 1740
[0041] ggtagcaatt gcctgaataa tgaatttaac ttttttaaaa gacatatctg tgatgctaat 1800
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[0042] aaggaaggta tgtttttatt ccgtgctget cgcaagttga ggcaatttct taaaatgaat 1860
[0043] agcactggtg attttgatct ccacttatta aaagtttcag aaggcacaac aatactgttg 1920
[0044] aactgcactg gccaggttaa aggaagaaaa ccagctgece tgggtgaage ccaaccaaca 1980
[0045] aagagtttgg aagaaaataa atctttaaag gaacagaaaa aactgaatga cttgtgtttc 2040
[0046] ctaaagagac tattacaaga gataaaaact tgttggaata aaattttgat gggcactaaa 2100
[0047] gaacacggct ccggegaagg cagaggetct ttactgactt gtggagacgt ggaagagaac 2160
[0048] cceggteecca tggecccact gaagatgetg gecctggtea cectectect gggggettet 2220
[0049] ctgcagcaca tccacgcagce tcgagggacc aatgtgggee gggagtgetg cctggagtac 2280
[0050] ttcaagggag ccattcccct tagaaagetg aagacgtggt accagacatc tgaggactge 2340
[0051] tccagggatg ccatcgtttt tgtaactgtg cagggcaggg ccatctgttc ggaccccaac 2400
[0052] aacaagagag tgaagaatgc agttaaatac ctgcaaagcc ttgagaggtc t 2451

[0053] <210> 2

[0054] <211> 817

[0055]  <212> PRT

[0056] <213> NTLJF%|(Artificial Sequence)

[0057]  <400> 2

[0058] Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

[0059] 1 5 10 15

[0060] His Ala Ala Arg Pro Glu Val Lys Leu Gln Glu Ser Gly Pro Gly Leu

[0061] 20 25 30

[0062] Val Ala Pro Ser Gln Ser Leu Ser Val Thr Cys Thr Val Ser Gly Val

[0063] 35 40 45

[0064] Ser Leu Pro Asp Tyr Gly Val Ser Trp Ile Arg Gln Pro Pro Arg Lys

[0065] 50 55 60

[0066] Gly Leu Glu Trp Leu Gly Val Ile Trp Gly Ser Glu Thr Thr Tyr Tyr

[0067] 65 70 75 80

[0068] Asn Ser Ala Leu Lys Ser Arg Leu Thr Ile Ile Lys Asp Asn Ser Lys

[0069] 85 90 95

[0070] Ser Gln Val Phe Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala

[0071] 100 105 110

[0072] Ile Tyr Tyr Cys Ala Lys His Tyr Tyr Tyr Gly Gly Ser Tyr Ala Met

[0073] 115 120 125

[0074] Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser Gly Gly Gly

[0075] 130 135 140

[0076] Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met

[0077] 145 150 155 160

[0078] Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly Asp Arg Val Thr

[0079] 165 170 175

[0080] Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr Leu Asn Trp Tyr

[0081] 180 185 190

[0082] Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile Tyr His Thr Ser

[0083] 195 200 205

21



CN 113735981 B F 5 = 3/9 7
[0084] Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly
[0085] 210 215 220

[0086] Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln Glu Asp Ile Ala
[0087] 225 230 235 240
[0088] Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gly
[0089] 245 250 255
[0090] Gly Thr Lys Leu Glu Ile Thr Arg Ala Asp Ala Ala Pro Thr Val Ser
[0091] 260 265 270

[0092] Ile Phe Pro Pro Ser Ser Asn Ala Lys Pro Thr Thr Thr Pro Ala Pro
[0093] 275 280 285

[0094] Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser Gln Pro Leu Ser Leu
[0095] 290 295 300

[0096] Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg
[0097] 305 310 315 320
[0098] Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp Ala Pro Leu Ala Gly
[0099] 325 330 335
[0100] Thr Cys Gly Val Leu Leu Leu Ser Leu Val Ile Thr Lys Arg Gly Arg
[0101] 340 345 350

[0102] Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met Arg Pro Val Gln
[0103] 355 360 365

[0104] Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu
[0105] 370 375 380

[0106] Glu Gly Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser Ala Asp Ala
[0107] 385 390 395 400
[0108] Pro Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu
[0109] 405 410 415
[0110] Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp
[0111] 420 425 430

[0112]  Pro Glu Met Gly Gly Lys Pro Gln Arg Arg Lys Asn Pro Gln Glu Gly
[0113] 435 440 445

[0114] Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu
[0115] 450 455 460

[0116] Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu
[0117] 465 470 475 480
[0118] Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His
[0119] 485 490 495
[0120] Met Gln Ala Leu Pro Pro Arg Gly Ser Gly Ala Thr Asn Phe Ser Leu
[0121] 500 505 510

[0122] Leu Lys Gln Ala Gly Asp Val Glu Glu Asn Pro Gly Pro Met Phe His
[0123] 515 520 525

[0124] Val Ser Phe Arg Tyr Ile Phe Gly Leu Pro Pro Leu Ile Leu Val Leu
[0125] 530 535 540
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[0126] Leu Pro Val Ala Ser Ser Asp Cys Asp Ile Glu Gly Lys Asp Gly Lys
[0127] 545 550 555 560
[0128] Gln Tyr Glu Ser Val Leu Met Val Ser Ile Asp Gln Leu Leu Asp Ser
[0129] 565 570 575
[0130] Met Lys Glu Ile Gly Ser Asn Cys Leu Asn Asn Glu Phe Asn Phe Phe
[0131] 580 585 590

[0132] Lys Arg His Ile Cys Asp Ala Asn Lys Glu Gly Met Phe Leu Phe Arg
[0133] 595 600 605

[0134] Ala Ala Arg Lys Leu Arg Gln Phe Leu Lys Met Asn Ser Thr Gly Asp
[0135] 610 615 620

[0136] Phe Asp Leu His Leu Leu Lys Val Ser Glu Gly Thr Thr Ile Leu Leu
[0137] 625 630 635 640
[0138] Asn Cys Thr Gly Gln Val Lys Gly Arg Lys Pro Ala Ala Leu Gly Glu
[0139] 645 650 655
[0140] Ala Gln Pro Thr Lys Ser Leu Glu Glu Asn Lys Ser Leu Lys Glu Gln
[0141] 660 665 670

[0142] Lys Lys Leu Asn Asp Leu Cys Phe Leu Lys Arg Leu Leu Gln Glu Ile
[0143] 675 680 685

[0144] Lys Thr Cys Trp Asn Lys Ile Leu Met Gly Thr Lys Glu His Gly Ser
[0145] 690 695 700

[0146] Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn
[0147] 705 710 715 720
[0148] Pro Gly Pro Met Ala Pro Leu Lys Met Leu Ala Leu Val Thr Leu Leu
[0149] 725 730 735
[0150] Leu Gly Ala Ser Leu Gln His Ile His Ala Ala Arg Gly Thr Asn Val
[0151] 740 745 750

[0152] Gly Arg Glu Cys Cys Leu Glu Tyr Phe Lys Gly Ala Ile Pro Leu Arg
[0153] 755 760 765

[0154] Lys Leu Lys Thr Trp Tyr Gln Thr Ser Glu Asp Cys Ser Arg Asp Ala
[0155] 770 775 780

[0156] Ile Val Phe Val Thr Val Gln Gly Arg Ala Ile Cys Ser Asp Pro Asn
[0157] 785 790 795 800
[0158] Asn Lys Arg Val Lys Asn Ala Val Lys Tyr Leu Gln Ser Leu Glu Arg
[0159] 805 810 815
[0160]  Ser

[0161] <210> 3

[0162]  <211> 1509

[0163]  <212> DNA

[0164]  <213> NLf¥%l(Artificial Sequence)

[0165]  <400> 3

[0166] atggccetge ccgtgaccge tctgetgetg ccactggece tgetgetgea cgecgetaga 60
[0167] cctgaggtga agctgcagga gtceggecet ggectggtgg ctectteeca gtecetgage 120
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[0168] gtgacctgta cagtgtccgg cgtgtcectg cctgattacg gegtgtectg gatcaggecag 180
[0169] cctcccagaa agggectgga gtggetggge gtgatctggg getccgagac aacctactac 240
[0170] aattccgece tgaagtccag gctgacaatc atcaaggaca atagcaagag ccaggtgttt 300
[0171] ctgaagatga actccctgca gacagacgac accgccatct actactgege caagcactac 360
[0172] tactacggeg gctcctacge catggattac tggggecagg gecaccagegt gacagtgtee 420
[0173] tccggeggeg geggaagegg aggaggagga tctggeggeg geggttecga tatccagatg 480
[0174] acccagacaa caagcagcct gtccgectce ctgggegaca gagtgaccat ctcctgeagg 540
[0175] gcetecccagg acatcagcecaa gtacctgaac tggtaccage agaageccga tggecaccgtg 600
[0176] aagctgctga tctaccacac ctccagactg cactccggeg tgccttccag attttcegge 660
[0177] tccggecageg gecaccgacta cagectgace atcagcaacc tggagcagga ggacatcgee 720
[0178] acctactttt gccagcaggg caataccctg ccttacacct ttggeggegg cacaaagetg 780
[0179] gagatcacaa gggccgatge cgcccccaca gtgagcatct ttcccectag ctccaacgee 840
[0180] aagcccacaa caacccctge ccctagacce cccacacccg ctcectaccat cgecagecag 900
[0181] cctctgagee tgagacctga ggectgtagg cccgecgecg gaggagetgt tcacacaagg 960
[0182] ggcctggact ttgcctgega catctacatc tgggccecee tggecggcac ctgtggagtt 1020
[0183] ctgetgetga gectggtcat taccaagagg ggcagaaaga agetgetgta catcttcaag 1080
[0184] cagcctttca tgagacccgt gcagacaacc caggaggagg acggetgeag ctgeagattce 1140
[0185] cctgaggagg aggagggegg ctgtgagetg agggtgaagt tctccaggag cgecgacgee 1200
[0186] cccgectace aacagggaca gaatcagetg tacaatgage tgaacctggg cagaagagag 1260
[0187] gagtacgacg tgctggacaa gaggaggggc agggaccctg agatgggegg caagecccag 1320
[0188] aggaggaaga atccccagga gggectgtac aatgaactge agaaggacaa gatggcecgag 1380
[0189] gcctacageg agatcggeat gaagggegag aggaggagag gcaagggeca cgatggectg 1440
[0190] taccagggce tgtccaccge cacaaaggac acctacgacg ccctgcacat gcaggecctg 1500
[0191]  cccccaaga 1509

[0192] <210> 4

[0193]  <211> 503

[0194]  <212> PRT

[0195]  <213> ANZL/¥%l(Artificial Sequence)

[0196]  <400> 4

[0197] Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

[0198] 1 5 10 15

[0199] His Ala Ala Arg Pro Glu Val Lys Leu Gln Glu Ser Gly Pro Gly Leu

[0200] 20 25 30

[0201] Val Ala Pro Ser Gln Ser Leu Ser Val Thr Cys Thr Val Ser Gly Val

[0202] 35 40 45

[0203] Ser Leu Pro Asp Tyr Gly Val Ser Trp Ile Arg Gln Pro Pro Arg Lys

[0204] 50 55 60

[0205] Gly Leu Glu Trp Leu Gly Val Ile Trp Gly Ser Glu Thr Thr Tyr Tyr

[0206] 65 70 75 80

[0207] Asn Ser Ala Leu Lys Ser Arg Leu Thr Ile Ile Lys Asp Asn Ser Lys

[0208] 85 90 95

[0209] Ser Gln Val Phe Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala
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[0210] 100 105 110

[0211] Ile Tyr Tyr Cys Ala Lys His Tyr Tyr Tyr Gly Gly Ser Tyr Ala Met
[0212] 115 120 125

[0213] Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser Gly Gly Gly
[0214] 130 135 140

[0215] Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln Met
[0216] 145 150 155 160
[0217] Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly Asp Arg Val Thr
[0218] 165 170 175
[0219] Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr Leu Asn Trp Tyr
[0220] 180 185 190

[0221]  Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile Tyr His Thr Ser
[0222] 195 200 205

[0223] Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly
[0224] 210 215 220

[0225] Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln Glu Asp Ile Ala
[0226] 225 230 235 240
[0227] Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gly
[0228] 245 250 255
[0229] Gly Thr Lys Leu Glu Ile Thr Arg Ala Asp Ala Ala Pro Thr Val Ser
[0230] 260 265 270

[0231] Ile Phe Pro Pro Ser Ser Asn Ala Lys Pro Thr Thr Thr Pro Ala Pro
[0232] 275 280 285

[0233] Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser Gln Pro Leu Ser Leu
[0234] 290 295 300

[0235] Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg
[0236] 305 310 315 320
[0237] Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp Ala Pro Leu Ala Gly
[0238] 325 330 335
[0239] Thr Cys Gly Val Leu Leu Leu Ser Leu Val Ile Thr Lys Arg Gly Arg
[0240] 340 345 350

[0241] Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met Arg Pro Val Gln
[0242] 355 360 365

[0243] Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu
[0244] 370 375 380

[0245] Glu Gly Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser Ala Asp Ala
[0246] 385 390 395 400
[0247]  Pro Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu
[0248] 405 410 415
[0249] Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp
[0250] 420 425 430

[0251]  Pro Glu Met Gly Gly Lys Pro Gln Arg Arg Lys Asn Pro Gln Glu Gly
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[0252]
[0253]
[0254]
[0255]
[0256]
[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]
[0265]
[0266]
[0267]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]
[0291]
[0292]
[0293]

435

440

Leu Tyr Asn Glu Leu GIn Lys Asp Lys Met Ala

450

Ile Gly Met Lys

465

Met GIn Ala Leu Pro Pro

<210> 5
<211> 1590
<212> DNA

455

470
Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr

485

500

Arg

Gly Glu Arg Arg Arg Gly Lys

475

490

213> NT.F%)(Artificial Sequence)

<400> 5

atggccctge
cctcaggtge
gtgtcctgea
geeeeceggee
tttaacgaga
tacatggagc
gactacaggt
tceggeggag
acacagagcc
gcctccaagg
ggccaggecce
agattctccg
gaggacttcg
ggcaccaagg
ggcgacgtgg
aagaaacccg
tactacatgce
aatcctaaca
agggatacct
gcegtgtact
ggcaccctgg
ggaggatctg
agggccacac
caaaagcctg
atcacagata
ctggagccecg
ttcggeggeg
<210> 6

ctgtgaccgce
agctggtgea
aggccteegg
agggactgga
agtttaagaa
tgaagtccct
ttgatatggg
gcggaagcgg
ctgccacact
gcgtgagceac
ccaggctget
gctccggeag
ccgtgtacta
tggagatcaa
aggagaaccc
gcgeccagegt
actgggtgag
geggeggeac
ccatcagcac
actgcgtgag
tgaccgtgag
agatcgtget
tgagctgtag
gcecaggecece
ggtttagegg
aggacttcge

gcacaaaggt

cctgetgetg
gtceggegtg
ctacaccttt
atggatgggce
cagggtgacc
gcagttcgat
cttcgattac
aggaggagga
gtccetgtee
ctceggetac
gatctacctg
cggcaccgat
ttgtcagcac
gggeteegge
tggcccacag
gaaggtgagc
acaggccccce
caattacgcc
cgcctacatg
aagagatagg
ctceggegga
cacccagtcc
agcctcccag
aagggtgcetg
ctceggetece
tgtgtactac
ggagattaag

ccactggccce
gaggtgaaga
acaaattact
ggcatcaatc
ctgaccaccg
gataccgccg
tggggccagg
agcggeggag
cctggegaga
agctacctge
gcctectacce
tttaccctga
tccagggatce
gccacaaact
gtgcagctcg
tgcaaggcca
ggacagggcc
cagaagttcc
gaactgagca
tttcectact
ggaggctcceg
cecegeceaccee
agcatcgget
atctactcca
ggaaccgatt
tgccagcagt
1590

26

445

Glu Ala Tyr Ser Glu

460

Gly His Asp Gly Leu

480

Tyr Asp Ala Leu His

tgctgetceca
agceeggege
acatgtactg
cctccaatgg
atagctccac
tgtactactg
gcaccaccgt
gcggtagega
gagccaccct
actggtacca
tggagtccgg
caatctccag
tgcctetgac
ttagcctget
tgcagtccgg
gcggetacac
tggagtggat
agggcagggt
ggctgagaag
actttgatta
gaggaggags
tgtcegtgte
ccaatctggce
ccteetecag
tcaccctgac

ttaatagatc

495

cgcegetaga
ctccgtgaag
ggtgaggcag
cggcacaaac
cacaacagcc
tgccaggagg
gaccgtgtcce
gatcgtgcetg
gagctgcaga
gcagaagccc
cgtgeeceget
cctggagect
ctttggegge
gaagcaggcc
agccgaggtg
cttcaccgge
gggatggatc
gacaatgaca
cgacgacaca
ctggggacag
tagcggegga
ccctggagag
ctggtaccag
ggccacaggce
catcagcaga

cceectgace

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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[0294]  <211> 530

[0295]  <212> PRT

[0296]  <213> ATLJ¥%l(Artificial Sequence)

[0297]  <400> 6

[0298] Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu
[0299] 1 5 10 15
[0300] His Ala Ala Arg Pro Gln Val Gln Leu Val Gln Ser Gly Val Glu Val
[0301] 20 25 30

[0302] Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
[0303] 35 40 45

[0304] Thr Phe Thr Asn Tyr Tyr Met Tyr Trp Val Arg Gln Ala Pro Gly Gln
[0305] 50 55 60

[0306] Gly Leu Glu Trp Met Gly Gly Ile Asn Pro Ser Asn Gly Gly Thr Asn
[0307] 65 70 75 80
[0308] Phe Asn Glu Lys Phe Lys Asn Arg Val Thr Leu Thr Thr Asp Ser Ser
[0309] 85 90 95
[0310] Thr Thr Thr Ala Tyr Met Glu Leu Lys Ser Leu Gln Phe Asp Asp Thr
[0311] 100 105 110

[0312] Ala Val Tyr Tyr Cys Ala Arg Arg Asp Tyr Arg Phe Asp Met Gly Phe
[0313] 115 120 125

[0314] Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Gly Gly Gly
[0315] 130 135 140

[0316] Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Ile Val Leu
[0317] 145 150 155 160
[0318] Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr
[0319] 165 170 175
[0320] Leu Ser Cys Arg Ala Ser Lys Gly Val Ser Thr Ser Gly Tyr Ser Tyr
[0321] 180 185 190

[0322] Leu His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
[0323] 195 200 205

[0324] Tyr Leu Ala Ser Tyr Leu Glu Ser Gly Val Pro Ala Arg Phe Ser Gly
[0325] 210 215 220

[0326] Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
[0327] 225 230 235 240
[0328]  Glu Asp Phe Ala Val Tyr Tyr Cys Gln His Ser Arg Asp Leu Pro Leu
[0329] 245 250 255
[0330] Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Gly Ser Gly Ala Thr
[0331] 260 265 270

[0332] Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val Glu Glu Asn Pro Gly
[0333] 275 280 285

[0334] Pro Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly
[0335] 290 295 300
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[0336] Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly
[0337] 305 310 315 320
[0338] Tyr Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp
[0339] 325 330 335
[0340] Met Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys
[0341] 340 345 350

[0342] Phe Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala
[0343] 355 360 365

[0344] Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr
[0345] 370 375 380

[0346] Cys Val Arg Arg Asp Arg Phe Pro Tyr Tyr Phe Asp Tyr Trp Gly Gln
[0347] 385 390 395 400
[0348] Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
[0349] 405 410 415
[0350] Gly Ser Gly Gly Gly Gly Ser Glu Ile Val Leu Thr Gln Ser Pro Ala
[0351] 420 425 430

[0352] Thr Leu Ser Val Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala
[0353] 435 440 445

[0354] Ser Gln Ser Ile Gly Ser Asn Leu Ala Trp Tyr Gln Gln Lys Pro Gly
[0355] 450 455 460

[0356] Gln Ala Pro Arg Val Leu Ile Tyr Ser Thr Ser Ser Arg Ala Thr Gly
[0357] 465 470 475 480
[0358] Ile Thr Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
[0359] 485 490 495
[0360] Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln
[0361] 500 505 510

[0362] Gln Phe Asn Arg Ser Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu
[0363] 515 520 525

[0364] TIle Lys

[0365] 530
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