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L. il CAR- T4 ) 5 i, HAUHELL T AP IR

(1) FRLA K -

1 FH# /4 pLVX-EF la- IRES-PGK-puro& i CAR - 19- 1 ik , i% i ki 42 FH CD19 ¥ 5 A] AR [X
CD8afX % [X .CD8a s lii[X \4-1BBf5 5 . CDICMI B HKAG 5 IL-T.CCLIT /7 FIMI i, I H B A ¥
TR 41 5

(2) JiFE L%

ffi FlLipofectamine 3000%% 4ei5FIEIL1ip30003E4T 5 75 F0. 3% , 293 THE F- L ¥R AN 10%
FBS FDMEM - Hi 77 5 , 185 i 3 55 S N IR N 1% GlutaMAX. ImM7A R B2 4 5% FBSHY
Opti-MEMIBEFRHE,

HF293TAIMLEAT X 10°A- AL/ FLIK) 85 BEREFR T35 12 mLAK B3 25 60 e TR AL A 10 55
M, BF37°C 5% CO,26 1 NI A A I 7 22 293 T4 it % 75 95% 5

W 9% B ok A ) B TR IR L 25 k6 mLAV 108 25 0 he s 7 L, #6545 I /N LA N 6mL 1)
AV -BIRIR A, IR A H A3 21 S5 B F37°C \5% COZ%F R0 & EAT#E 4L s #5 L6/ 5
FHHR293THE FR AL LT 5

BRI Y24/ J5 , AR 1 2mL AR L 3BV, FE IR AT TRAR ) 12mL ) 293 T4, 75 4 , 4k 4L T
37°C\5% CO, 251 T B HEATH G

BRGNS AR AR, 5 E U EIERR S 1A EIE R

EZWR T ¥ b — D RS A A A b3 W LA 2000 rpm 25400 1043 8, 25 B 4 B 8 Ui
W, FEAEFHO . 45umyE it 8 B3, A3 8 RIE

P B 55 _ IS S IR R AR FALL 5 LI LL BVR &, 4 CiE B 2h, ARG FACAE B &
BLERA KB BUTE ;

N F B3 N IE R ARF I DMEME BT E , 75 B8 05 BRIk e v, I e L0 5500 4

(3) T e 1) 2% -

] & 4 1mL 4 I FRTEP A N VR A 0 2 A 10 CDSFL AR SUL A5 AL 1 5L , 38 iR TR 23043 b,
FIT i s AR AL 20 . 25%NH 1% I A0 . 12% H HT il I 85 A I TR /K VTR 5

F 1) 3R ImL 4 I PN 8 IR 150D , == 35 VR A 2040 &, K St A P AR A 10 1 41 B 45
A

F200uL B A B e 2R BB 2 5 — A 2nlLEPE I , FH500uL 22 i
Vbt & 75 BE R R VU Sk R0, FENEPE I, ZIE T A 30min; LR Mg vl 2 e
BN A K AL AT 200mg /L TR — & 81200mg /L S AL EH8000mg /L LK R A
—4H2160mg/L 1% A I35 3 85 19 2mM EDTA P A R4/ 25mg /L il 2 B2 120mg /L ;

FHAB P VR BRI, B0, U SE AR B UL TE , #1175 T4 0 9 CD8 TR A , o HL 3k AT I 24 A3 %

=

A
(4) TAN BB 3 S 591
K2 fICD8™ TARMILAS X 10° N /mI A2 At T 24 LA /6 FLAR £ PRI T75  9 36 f 38
24- A8/ A INAMOT=10 1 1855 BRI 4 TR LA I e 35 IR B AT i s 4% 7, 24 - 48/ S
e e R R IR AL s § 26 - 8K, SRCAR - T4 i 5
He,
B B R 2 A5 30ng/mL anti-CD3F120ng/mL CD28fKIX-VIVOTM15 Medium;

3
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SR IR AL AL E2000/mL IL-2F05ug/mL Polybrenef)X-VIVOTM15 Medium;

eI R R R A 42000 /ml IL-2 fRX-VIVOTMLS Medium;

BT iR AT - BIVR A W2 A SBR &) 5 B = IR 8 15minS 2 1 ; AR AC E 758  F
Opti-MEMIVR I I3 B 75 R 5 &2 2508, 18 FH L . 5ml [10pti-MEMI 541 pL I Lip30004F 10cmllL H
VRAT, A5 AT s BIRC B 759 F41 . 5m1 f0pti-MEMI . 35uL{IP3000 Enhancer.12ug kil &
YR A 3B Forb, BORLIR & 9010 Bk EE Sy, PMD2 . G : pSPAX2: CAR-19-1=1:3: 4.

2 RN E SR BRI 735, Horh 25 05 (3) T At il 2% ), FH R 75 Y ol v 2 FHA00W I 2%
R P R IR, BB P 24, B IR LD 5 FH R P B 7 J LA 1000 pm 25402 1 0min

3. AR AR B SR 1T IR 1 7 3, Horh T IR CAR - TR B 4% 4 Wb 3R TL- 7. CCL17HH -, 3F
HAZCAR- T % G | RIX A PR 2 R LR 7 51 s iR ik & 90 R AR G4 :a) ERER
— B S MIPLR LG Gt b) E RS MR o) 1E NS A5 S I 4HIN & S 4588 DA fd) &
IS TL-THICCL - 174 M PR -1 26 =A% 538 i ik & PR S2 B & 7 AU 2 R I = L 1R ST 1) o

4. & TR T v, ARG I R D% .

F] 2745 1mL 42 IR EPAER P9 ¥ N4 ) 25 A5 10 CD8HL AR SUL A Ak Y5 1 5uL , 255 VR &304 &
FIT ik A O AL 50 . 25%NHk 1% B A0 . 12% H I Al 8 65 1 G 1A /K VT

B A) A ImL A I P 8 0 1 50uLARif , =R TR A 2043 %1, K Aef A o A b 10 10 41 g 485
BBl

FH200uL B A B e 22 B 2 5 — A 2nLEPE N , FH500nL 0 2% i
Vbt & 758 BE R RS VU Sk R0, FENEPE I, ZIE NI A 30min; LR Mg vl e
BN A R K VTR - AL AT 200mg /L B R — A 81200mg /L S AL 498000mg /L . L /K B IR A
—4H2160mg/L 1% A\ I35 3 85 19 - 2mM EDTA P A4 R4/ 25mg /L il & 82 120mg /L ;

FREE P B A, S0, ISR 4 M VTE » AI5-CDS T A T4

5. AR AUREL SR AP IR 1 J7 3%, e 75 5 R 2 FH A 00W T 2 3 75 ARV, BB A5 20, &
UAFD ; B8 A8 I 9 )5 LA 1000rpm 25 02 10min.
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#I2ZCAR- TEHRERY /5 5%

F AR Tt

[0001] A% W & T Ao Se, BARE J —Fh 43 Wh IL-7TAICCL- 17TER 1, LA J 73 v
PD- 1 #IGM-CSF{janti-PD-15anti-GM-CSFscFv{]CD19-CAR-T4H Y , 4< & B b 35 A2 I CAR-T
Y11 451 aCD 19 - CAR - T B A il 46 vk S L g

BHREAR

[0002]  SE[E £ 25 B HL R (FDA) 2017458 HHfLHE 7 28— AN FEKVE 7 7= fhiKymriah,
I i e AR A I VR T — B8 BB S R S 4 M 3 if s (ALL) () LEE ANAEAR N B35 Kymriah
& — A R R 1 B AR T S 297 3%, R S PR 32 AR T (CAR-T) ST 1% - CAR- TH LT
V5 — R LR B BT SR 32 A Dy FE R ) 40 S B VR T U7 S8 il I AR A RE R B S EOR o g b
REPURSZARCAR-T FER 751 NTAHMIH, AE il mT DL G5 -& BE 5T e R S v TR o
W LHICARs B4 1 — Byt 5 R X, bE A A S B A (mAb) B FRLAE 7T AR IX B (scFv) , M0
T2 e A 45 5 25 TCREG B

[0003] 4[] CD19HY CAR - THH MY 28 7E Il A BT A PR b 2 I HS 18 N B BOR , LA 0T 98 R W
TL-THESE K A L A ) A7 IS AE ), R RE RIS A TA I X 56 55 , BT LA TL - 7[R -1 AT LA G i 4 7%
ST B AE AR P A3 TS 1) K 0 P 25 SR 5 CCL - 1 7 A B A7 i A AN Ak o T R AL IR 7, BE e P i
PR U5 B 95 200 ) e e 20 L P SR B R g, 1 — 2 G i A 2 4 L ) 0 e R RIOR o BRI T AD
52 ) H A G 7 B FH R 1), a4 i DR -7 R T8 25 AP 2 3 1 45 o A DR 1 43 5 0 3 2
T G 22 40 . 5 b e 40 B P ) ot A v, R B R TS 4 i DR - DA %2 T 5 Sk — 20 ) R A S ke
ik 5 JE 51D ) vE AR FE | I DR A SR LB RS A5, PP B 1 RS SR RO
B i RGN , d 208 S A i o 30 A7 B 9 3 W) B A 240 i R 5k 400 (i R CAR - T4
HI6 T Ja ICRS AN 22 75 M 3 Jie , i NI 28 i A 9% ) 3R] -7 (GM-CSF) B W% i 22 CAR - T4H i v
JT JEIICRS K 751 , HAN 2 4MHICAR- TH) LI fE (Sterner RM, Sakemura R, Cox MJ. GM-
CSF inhibition reduces cytokine release syndrome and neuroinflammation but
enhances CAR-T cell function in xenografts. Blood. 2019 Feb 14;133(7) :697-
709. doi: 10.1182/blood-2018-10-881722. Epub 2018 Nov 21.) . F|FHRNA T H A
RO R ARCAR - THH L PY M- CSF R IX B 73 b 2 3% o MIGM-CSFHJanti-GM-CSF scFv, Tl Bk
Sz MM IR 1 BRI ZR - e AP BRI R AR R, 3R =i CAR - T T VR 22 4k

[0004]  ZECAR- T4H a3 7 i 83 73 THT 3 A7 e Sl A 5 AR e 2 2 285 77 T R AT 170 SR B 4R
F o0 T TR R 4B, 75 B 0E B B R RS, S AR S 4 R R T R R 1) 5%
SR 3R, T G 28 200 B 20 T 200 B 2 40 e AP 5 v S B A 8 w1 BT AU, e e 1R AR T 52 4
(PD-1) , PD- TZEATLAA AT DA 1 G 22 R G00t N AR AR St , DA K3 3 41081 T 400 B 28 R 3 )
KA G RGEIEHE H S 32, THBT B S Mo A R LSS S A% S
S, S A PDL- 1R S SR ML T (ATCD) 774, BR ] 1 A P4 % 28 4 M BCAR - T4H AR #8
PN PR R SR A7 A o BT LLIE I PD - 1A SK A PATPD - 1 S A 7 55, BE 1T 18 52 CAR - T U 1) Th g
[0005]  ZHF 5 HIBA 2 JF(FICN113583143BHE (it 1 —Fiill 8 CAR - T4HMI IR £ R 777% , SR 1 %
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TTEA AR A g T

[0006]  [Al bt , AA5 s ATS S8 BARE A e50 a3t i) g v 7 B 7 3 Bl an 35 EA A K PERE AT 3 WA 1L -
THICCL- 17K, LA JZ 45 3R FIPD- 1 FIGM-CSFiJanti-PD- 1 5anti-GM-CSFscFv[#ICD19-CAR-
TN

LZRAR

[0007] A& BHEIH AE T AL T — P il 4 CAR - TAH M 7512 o A R B H B 7E T ok
JEIEIT 7 BB A —Fh B LR AR 3 WA TL - TFICCL- 171K ¥, LA K 43 #h H FIPD - 1
FIGM-CSFffanti-PD-15anti-GM-CSFscFvACD19-CAR-T4H I .

[0008] 7 &% B il 45t CAR - TZH i /R \] F% A CD19 - CAR- T4 i

[0009] & %f H HCAR- THIAR SERR 77 3K, A& BH$E fit 17 L FRIATL-THICCLITHICD19 CARKIE
AL A , AN BENF TL -7 WA BITAH M 41, 1 HLASCCL - 175 KA B 8 552 41 S I B 2 41
B3 CAR - TH M M R AT RE T o 4 1 38 9 o 407 3508 S B IRCRS S b2 B 14 BIE H
[e5] I A4 2 73 WA R FTIPD - 1.GM-CSFfjanti-PD-1.anti-GM-CSFscEvIK] Bk .

[0010]  JNiAZUL H 1), A K BR HLL T HAR TR

[o011]  55—J71, A K IR — PR & PR 24k, A3

[0012] &) fENEE— (5 SIPLE S & 45 H 38

[0013] D) i s fag 3k

[0014] o) EASE B 5 I AN A8 S5 38 DL &

[0015]  d) FRIAIL-7HICCL- 1740 T8 =15 515

[0016]  HRAEA K A Gt (1) ik A B S A4, A5 R 32 B 225 7 51 -

[0017] &5 51, Ak IR A — i 2H ok, 222G a0 7 01 T s A R 1 471

[0018] B =T5 T, A K WL 24t —FhCAR- T , FLREMS /3 W R IR TL-7 . CCL1TA 1 A1/ 5K,
PD-1.GM-CSFHifhk .

[0019]  ARFEA K BH K CAR- T, FoAL gy | SRR TR ik S PR Z AR 751 6

[0020]  EEPUTFIH, A K Bt — 20 4R AL 1 i & CAR- TR R 77 7%, HAFELL TP IR

(00211 (1) Biki6 i

[0022]  fd# F#%4&pLVX-EFla- IRES-PGK-purod il CAR-19- 1 i , 1% Fiky A& I CD19 HLBE 1]
A5 [X . CD8afk 4k [X .CD8as I [X \4- 1BBfZ 5 .CD3Cf. 3¢ 15 5 \IL-7.CCL17FE SR R, I H B
HIE A& TR 751 5

[0023] i F#%4&pLVX-EFla- IRES-PGK-purod il CAR-19-2 i i , 1% JFiky A& I CD19 HLBE 1]
A5 [X . CD8afk 4k [X .CD8alfs (X \4- 1BBIZ 5 .CD3L U315 5 FE AR R, I H B A FE 51 3 ik
ZHR T

[0024] i FH#E AR pPLVX-mCherry-C1 & i CAR-19-3 5k , i% JFi ki /& Hanti-PD-1scFvELEE AT
AF[X vanti-GM-CSF scFv 85 n] 48 X 7 AR I, 3 H B A # 55 Frid i 5 1L 7 41 5

[0025]  (2) WiEg o

[0026] f§i FHInvitrogen Lipofectamine 3000%% 445 RIL1ip30003E4T i #F AL2E, 293TH;
FHATRIN10% FBS [KIDMEM- % 5 55 , 185 B A0 s 4% 22 FE VR I 1% GlutaMAX . LmMPK i 8
£9.5% FBSHIOpti-MEMIEFE4L
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[0027]  #293TZHMILL7x1 0%/ /FLIK 55 BB AR T8 12 mLik 1895 35 A2 1 97 2L 1 1 0cm
FEFRILA, B F37°C (5% COLZ6F 1 % B 4 i 7 2= 293 TAH i 5 L8 95% 5

[0028]  CKpi & i A 0 1% 77 LA ML 2226 mL I 18 97 75 (0 B 5 9 55, e N LA ino
6mL AV -BIRIR A, BRIRAEH A AT 21 5 B T-37°C 5% CO 261 T & AT 4% e : 4 k6
/NI S B 293 TR FRIL K S0 F

[0029] AL GL24/N Ja W AR 12mL A0 B35, FF 0SS BT PR ) 1 2mL Y 293 THE F7 4k , 4%
L2 37°C.5% CO %A T i B BEAT 4 4

[0030]  ZALUL54 /NI Jig 85 IRUSCER AN A 35, 55 e IR WCSE TS WRIR & » A9H ATMY _E 35 Vs
[0031] 7R T, K b — D IRIER M 41 A 5 LA2000rpm 2 00 103 B, 2Bk 41 B i F It
VEW) , TS O . A5umIE AR I 8 I 155 _LTE

[0032] %M@ LB S IRAAFI AR5 1 LL VR &, 4 CHE & 2h, 2R J5 T4°CAb B8
OLEBOERATIE CKE /) ;

[0033] /DB I, IINGE B AR I DMEMEE £ Vi v , 15 318 5 21 IR 45 7, T 52 L7 35
s

[0034]  (3) T il 45 -

[0035] ] & ImL A LA EPAE PN IS INAE ) 2 AR 1CCD8PTLIA , 2 IR &30 73415

[0036] P[] iR ImL A= ifl N ¥R TN 150uLAiE , Z UV A 2000 %, O AN 3 H AR br1c 11 41
Mgk, B

[0037]  FH200uLB WAt H B AOL Z BB 2 7 — 1 2nLEPE N , FH500uLRH.42 it
T 2 R B R RS VR Sk R, FENEPE N, IR R A 30min; iR i 22 vl
Fe LS NN 43 KV AL A200mg /L B R — S EF200mg /L &AL £48000mg /L . L /K
PR —492160mg /L 1% A L& F 2L 1 - 2mM EDTA;

[0038]  FiE 7 P iy, 2350 , WO AR R LT » HI75 T N CD8 TR AL , % k47 X 4
IEEE 5

[0039]  (4) TP IS % 3 591

[0040] MU £E(AICDS” T LA5x 10° AN AL /mL A3 Fh 24 FLH /6 FLAR Hh » 168 PR ISTS 5 97 3k
P ER24 - A8/NISE , BEE NN IR B IR 4 T (MOT=10) DL K3 S 15 92 B AT I 54 5, 24- 48/
I 5 4 R R R 7R 5 P G 226 -SRI, USERCAR - THH AL

[0041] AR & A & BH S5 DY 77 1 1) 7 7%, Horh BT iR AV - BIRTR & 2 A SBR[ B =
T 5% B 15minS 1) ; AV &  #0pti-MEMIRIMIE B 7R 2 R =0, 1. 5m1 ] Opti -
MEMI 54 1pLAILip30007E 10cmlll H1 7R 27, fFAWE s BIR AL & : 5 1. 5m1 A 0pti-MEMI . 35uL ]
P3000 Enhancer.12pg/fikiiR &R &, f3BH; Hordr, BORIR & Y8 kL LE 2, PMD2.G :
pSPAX2:CAR-19-1=1:3:4,

[0042] AR H5 A< BH £ DU 7 T (1) 7 2%, FFp B R 7R 2 2 A1 30ng/mL anti-CD3F120ng/
mL. CD28HIX-VIVOTM15 Medium; %% S35 9535 20,5 200U/mL IL-2F15ug/mL PolybrenefX-
VIVOTM15 Medium; 4E3riE 753 2 A 42000/mL IL-2 fX-VIVOTM15 Medium.

[00431 AR5 A A BH 55 DY 5 T F 05 3% » JHe o T4 B o) 45 FsF T PR F000 A0 2 o i e 05 i R 40
I3 KR S AL B 200mg /L R — A 8H200mg /L &AL 548000mg /L« -t 7K W i A, — 4
2160mg/L 1% A\ I3 & 1 (HAS) «2mM EDTAIH A B2 %M 25mg /L il & 8 120mg /L
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[0044] R HEA K HA 25 DY J5 TR 7792, Fe LA G s it ) L~ 4 B iR (1 4/ E 20 B8

[0045] AR P& A< & BH 2 DU J5 T 19 7 325, Ferp b 3R (3) T ML il 2 1, BT FH A= ) 2 AR 1L CD8Hi ik
JE W I BDA 71 585 555365 A M R AR 1C.CDSHLAA .

[0046] AR A & BH S5 VU 7 THI ) 77 v » o 2B B8 (3) TN 41, M) & A ImL 42 ML FREP Y
RINAEYI R FRicCD8 TR 2001 .

[0047] AR A & BH S5 VU 7 THI 1) 77v2 o 2B B8 (3) TN 41, M) & ImL 42 ML (R EPE Y
IS INAE) ZFRICCDSHTARBUL FIBR AL I 151L , BT AL VRN L 0 . 25%HE M B2 A0 . 12% H i
PR (1) TG B 7K I -

[0048] AR 4 A & B 28 DY 77 THI 1A 77 7%, Ferp 25 B (3) TN MG il £ s, FHER 75 I A v 2 FH400W
THER B P B, 9 i 75 20K, BRIR LD

[0049] AR Hf5 A s B 26 DU 5 T 1 77 325, Fodp 2D B8 (3) T A ) 2% B, FH B 75 30 90 )5 DA
1000rpm & > 10min.

[0050] AR 4 A & B S5 VU 77 THI A 77 v Fo b B B8 (4) TAN PR BGS % 5 59380, B P 55
FrHFEX-VIVOTM15 Medium, H N4 30ng/mL anti-CD3F120ng/mL CD28.

[0051] AR A & B S5 VU J7 THI A 7742, Fo b B B8 (4) TAN PR BGS i 5 59380, B e S5
FRHFEX-VIVOTM15 Medium, H PN 5200U/mL IL-2815ug/mL Polybrene.

[0052]  AR#EAS & B 28 DU 7 1 1 77 v, Ferp B 3R (4) TR i 3 597156, Bt 4R R85
FEHEX-VIVOTML5 Medium, 3P £200U0/mL IL-2,

[0053]  Ht—IDRY, AN BH 88 5 B AL 1 45 TARM ) i, Hotuds an 1 AP 3R

[0054]  [a) &G ImL 4 ML EPE NI INAE Y0 bR 1CCD8HLA , & IR 53043 Bt s

[0055] P[] iR ImL A il N ¥R DN 150RLAE , Z U VR A 2040 %, O A0 3 H AR br1c 11 41
Mgk, B

[0056]  FH200uL# WAt H B Ao Z R B H 2 2 7 — 1 2nL I EPE N , FH500uLiH8z it
TR B A A BE AR Sk OO, FENEPE N, IR R A 30min; _E IR I SRR
Fe LS NN 43 KV AL A200mg /L B R — S EF200mg /L &AL £48000mg /L . L /K
PR —492160mg /L 1% A L& F 2L 1 - 2mM EDTA;

[0057]  FHABFS S, B0, U SE AR YTIE , HI75CD8 I TAI AR

[0058]  HR 4t A i BH &8 77 THI ¥ 7 v, e A B P B0EL 2 PR A0 i AL A IR KT A
KA ER200mg /L BEFR A A7200me /L. &AL 498000mg /L /K BEBR & —#92160mg /L 1% A ML
THEAEA HAS) .2mM EDTA B A1 R M 25me /L i 2R 120mg /L

[0059] AR & A & BH &85 T 77 1 1 7 v, Horb it AR P = A 1C. CD8HL 4 72 ) H BD & ] ) 17 5
95553651 A Z AR ILCD8HLA

[0060]  HR 4t A= & BH &8 77 THI B 7325 e A 1) 5 Tl 4= I I EPAE N VS N A 1) 22 AR 12 CD8 it
&20u1 .

[0061] R4t A% & BH &8 77 THI ) 77325 e A 1) 5 Tl 4= I I EPAE N VS I A 1) 22 AR 12 CD8 it
AABUL ISR AL IR 1 51L , TR SR AR A 60500 . 25%NH 1 B A0 . 1 2% H IR & 475 (1) TC B /K TR VR -
[0062]  HR4fE A i BH 28 77 THI P 7 3, r PR 7 R v 2 A0 0W Ty 2 75 Ry, 4] it
P2 BER LD

[0063] R A BH 2 17 T i) 7325, v FHGEE 75 Y v 5 LA 1000rpm 25 400 10min

8
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[0064] AR B SAN 5 H 2R FIHEARROR .

BFiEN

[0065] " Z1) S 5K i3k — 5 15t B A B B B S BR DL RRFALE 5 155 sk A g s 9 g 5 AR
XA R BB 1, Ul B8 K BB R AR R A R U B 2 O T 5

[0066] A A BHAS F ) — L8 32 B S 06 M Bl 445 : Endo-Free Plasmid Maxi Kit (Omega) ,
NaCl.# H ik \EDTA NaoH.B# Ep Ay (g A= A TR B AR A7) L 32 4Stb13 (x4
PR A PR A F]) 5 11p3000%: 44iR 7] (& P3000 Enhancer) \Opt i -MEMJS L 5 7% 2 L A
2% . DMEM-H.calcein AM (ThermoFisher) \Di T4 R4 (meilunbio) ,HIV-1 P24
HE PO IR AR EE R (HIV P24) ELTSARE A7) (I 5 %) , Polybrene (&4 £ ) .
BioGeek TM 187 2 i 4 il F) & (A AEHER) ,Millipore— R MEE Kk IEAFO0. 45um
(Millipore) ,96FLHRK 24 FLAR 6 FLHR - 10CM . T255% F# 9 - T7555 7+ - 5Sm 1 B + 10m1 B
E.25ml W& (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 (A4 a5 78 FKr 2 NCDS
biotin antibody. =¥ ARICCDSPLIAR \ BLCDSHLMAR , BDA H] 77 it , $%°5555365) PerCP-Cy
™5.5 Mouse Anti-Human CD8 (BD) , MW &: ik Bk R AN , 7 41& 1k G FHAEY)) ,GM-CSF
ELTSAWRGH & (Abcam) o HARH P AR R N T B W 15 .

[0067] st f5i)1 - ey 3 20 ook

[0068]  1.CAR-19- 1k & ki :

[0069]  CAR-19-1/5%1:& HHCD19FHE R AZ X\ CD8a B [X. . CD8as [IE[X . 4- 1BB{E 5 . CD3LH]
BHRAE T IL-T.CCLITFF S 8, Bt A4 pLVX -EF 1a- IRES - PGK - puro , i1l FIZEY) R 4t
(B0 AR A w]E .

[0070]  CAR-19- I H IR FFAN T (FEA KB PRI N FFIL) -

[0071] atggccctgeccgtgaccgetetgetgetgecactggecectgetgetgecacgecgetagacctgaggt
gaagctgcaggagtccggecctggectggtggetectteccagtecctgagegtgacctgtacagtgtecggegtg
tccetgectgattacggegtgtectggatcaggecagectecccagaaagggectggagtggetgggegtgatetggg
gctccgagacaacctactacaattccgecctgaagtccaggetgacaatcatcaaggacaatagcaagagecaggt
gtttctgaagatgaactccctgcagacagacgacaccgecatctactactgegecaagecactactactacggegge
tcctacgeccatggattactggggecagggecaccagegtgacagtgtecteecggeggeggeggaageggaggaggag
gatctggcggcecggeggttecgatatccagatgacccagacaacaagecagectgteegectecectgggegacagagt
gaccatctcctgcagggectecccaggacatcagcaagtacctgaactggtaccagcagaageccgatggecaccegtg
aagctgctgatctaccacacctccagactgecactcecggegtgecttccagattttecggetecggeageggeaceg
actacagcctgaccatcagcaacctggagcaggaggacatcgeccacctacttttgecagecagggecaataccetgee
ttacacctttggecggecggecacaaagetggagatcacaagggecgatgecgeecccacagtgageatecttteecect
agctccaacgccaagcccacaacaacccctgeccctagaccccecccacacccgetectaccatecgecagecagecte
tgagcctgagacctgaggectgtaggeccgecgecggaggagetgttcacacaaggggectggactttgeectgega
catctacatctgggccccecctggecggecacctgtggagttetgetgetgagectggtcattaccaagaggggeaga
aagaagctgctgtacatcttcaagcagectttcatgagacccgtgecagacaacccaggaggaggacggetgeaget
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gcagattccctgaggaggaggagggeggetgtgagetgagggtgaagttcteccaggagegeecgacgececcececgeceta
ccaacagggacagaatcagctgtacaatgagctgaacctgggcagaagagaggagtacgacgtgetggacaagagg
aggggcagggaccctgagatgggeggecaagecccagaggaggaagaatecccaggagggectgtacaatgaactge
agaaggacaagatggccgaggcctacagcgagatcggcatgaagggcgagaggaggagaggcaagggecacgatgg
cctgtaccagggcctgtccaccgeccacaaaggacacctacgacgecctgecacatgecaggecectgececccaagagga
agcggagccaccaatttcagectgetgaagecaggecggegacgtggaggagaaccecggacctatgttecatgttt
cttttaggtatatctttggacttcctceccectgatececttgttetgttgecagtagecatcatctgattgtgatattga
aggtaaagatggcaaacaatatgagagtgttctaatggtcagcatcgatcaattattggacagcatgaaagaaatt
ggtagcaattgcctgaataatgaatttaacttttttaaaagacatatctgtgatgctaataaggaaggtatgtttt
tattccgtgetgetcgcaagttgaggcaatttcttaaaatgaatagecactggtgattttgatcteccacttattaaa
agtttcagaaggcacaacaatactgttgaactgcactggccaggttaaaggaagaaaaccagetgecctgggtgaa
gcccaaccaacaaagagtttggaagaaaataaatctttaaaggaacagaaaaaactgaatgacttgtgtttcctaa
agagactattacaagagataaaaacttgttggaataaaattttgatgggcactaaagaacacggectccggegaagg
cagaggctctttactgacttgtggagacgtggaagagaacccceggtcccatggecccactgaagatgetggeectg
gtcaccctcecteectgggggettectetgecagecacatccacgecagetecgagggaccaatgtgggeegggagtgetgee
tggagtacttcaagggagccattccccttagaaagectgaagacgtggtaccagacatctgaggactgeteccaggga
tgccatcgtttttgtaactgtgcagggecagggecatectgttecggaccccaacaacaagagagtgaagaatgecagtt
aaatacctgcaaagccttgagaggtct

[0072]  CAR-19-13RIAHI EIEIR 7 91 (TEA K BRI O 5112) -

[0073] 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
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

10
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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

[0074]  2.CAR-19-2 ki & i :

[0075]  CAR-19-2/7 1|2 HHCD19 45 i) AF[X \ CD8a 5 BEIX \ CDBa 5 fEL[X 4 - 1BBfE 5 . CD3L 1)
BT T FrHIRI B BT 84 pLVX-EF la- IRES-PGK-puro, Bl FIZEW) 248 (B0 AR 2
a) &l

[0076]  CAR-19-2% R FF AN~ (FEA A rTFR N PP 413) -

[0077] atggccctgeccgtgaccgetetgetgetgecactggeecctgetgetgecacgecgetagacctgaggt
gaagctgcaggagtccggecctggectggtggetectteccagtecctgagegtgacctgtacagtgtecggegtg
tccetgectgattacggegtgtectggatcaggecagectecccagaaagggectggagtggetgggegtgatetggg
gctccgagacaacctactacaattccgecctgaagtccaggetgacaatcatcaaggacaatagcaagagecaggt
gtttctgaagatgaactccctgcagacagacgacaccgecatctactactgegecaagecactactactacggegge
tcctacgeccatggattactggggeccagggcecaccagegtgacagtgtecteecggeggeggeggaageggaggaggag
gatctggcggcecggeggttecgatatccagatgacccagacaacaagecagectgteegectecectgggegacagagt
gaccatctcctgcagggectecccaggacatcagcaagtacctgaactggtaccagcagaagececgatggecaccegtg
aagctgctgatctaccacacctccagactgecactcecggegtgecttccagattttecggetecggeageggeaceg

actacagcctgaccatcagcaacctggagcaggaggacatcgeccacctacttttgecagecagggecaataccetgee

11



CN 114149978 B W OB P 8/15 1T

ttacacctttggecggecggcacaaagetggagatcacaagggecgatgecgeecccacagtgageatettteececet
agctccaacgccaagcccacaacaacccctgeccctagaccccecccacacccgetectaccatecgecagecagectce
tgagcctgagacctgaggectgtaggeccgecgecggaggagetgttcacacaaggggeectggactttgeectgega
catctacatctgggcccccctggecggecacctgtggagttetgetgetgagectggtcattaccaagaggggeaga
aagaagctgctgtacatcttcaagcagectttcatgagacccgtgecagacaacccaggaggaggacggetgeaget
gcagattccctgaggaggaggagggeggetgtgagetgagggtgaagttcteccaggagegeecgacgececcececgecta
ccaacagggacagaatcagctgtacaatgagctgaacctgggcagaagagaggagtacgacgtgetggacaagagg
aggggcagggaccctgagatgggeggcaagecccagaggaggaagaatecccaggagggectgtacaatgaactge
agaaggacaagatggccgaggcctacagcgagatcggcatgaagggcgagaggaggagaggcaagggecacgatgg
cctgtaccagggcecctgtccaccgecacaaaggacacctacgacgcecctgeacatgecaggecctgecceccaaga
[0078]  CAR-19-23Rik ) IERL Fr AN~ (FEA K T FR N PP 314) -

[0079] 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
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

[0080]  3.CAR-19-3JFTHi A ik :

12
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[0081]  CAR-19-3/F %l & Hanti-PD-1scFvHEE A48 [X \anti-GM-CSF scFvH.EEr] 4B X 7
FIRIR, B F#AR 9pLVX -mCherry-Cl, HiBE FHAY R48 (80 AR A 7&K

[0082]  CAR-19-3 #XHIRFFHIUIT (FEA K M AT BRI F515) -

[0083] atggccctgectgtgaccgececctgetgetgecactggeecctgetgeteccacgecgetagacctcaggt
gcagctggtgcagtccggegtggaggtgaagaagececggegectecgtgaaggtgtectgecaaggectecggetac
acctttacaaattactacatgtactgggtgaggcaggeccccecggecagggactggaatggatgggeggeatcaate
cctccaatggcggcacaaactttaacgagaagtttaagaacagggtgaccctgaccaccgatagetccaccacaac
agcctacatggagctgaagtccctgecagttcgatgataccgecgtgtactactgtgeccaggagggactacaggttt
gatatgggcttcgattactggggeccagggcaccaccgtgaccgtgteccteecggeggaggeggaageggaggaggag
gaagcggceggaggeggtagegagatcgtgetgacacagagececctgecacactgtececctgteccectggegagagage
caccctgagctgcagagecctccaagggegtgagecaccteccggetacagetacctgeactggtaccagecagaagcecce
ggccaggceccccaggetgetgatctacctggectectacctggagteceggegtgeccgetagatteteeggeteceg
gcagcggcaccgattttaccctgacaatctccagectggagectgaggacttegecgtgtactattgtcageacte
cagggatctgcctectgacctttggeggeggecaccaaggtggagatcaagggetececggegecacaaactttageetg
ctgaagcaggccggcecgacgtggaggagaaccctggeccacaggtgecagetegtgecagteccggagecgaggtgaaga
aacccggcecgecagegtgaaggtgagetgcaaggecageggetacaccttcaccggetactacatgecactgggtgag
acaggcccccggacagggectggagtggatgggatggatcaatecctaacageggeggeaccaattacgeccagaag
ttccagggcagggtgacaatgacaagggatacctccatcagecaccgectacatggaactgagecaggetgagaageg
acgacacagccgtgtactactgcgtgagaagagataggtttccctactactttgattactggggacagggecacccet
ggtgaccgtgagctccggeggaggaggeteccggaggaggaggtageggeggaggaggatectgagategtgeteace
cagtcccccecgecaccetgtecgtgtececctggagagagggecacactgagetgtagagecteccagageategget
ccaatctggcctggtaccagcaaaagectggecaggecccaagggtgetgatectacteccacctectecagggecac
aggcatcacagataggtttagecggeteccggeteccggaaccgatttcaccctgaccatcagecagactggageccgag
gacttcgctgtgtactactgccagecagtttaatagatcceccecctgaccttecggeggeggecacaaaggtggagatta
ag

[0084]  CAR-19-33ikHJZIERL FF AN~ (FEA KW I FR N PP 316) -

[0085] Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu His
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

13
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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
[0086] K52« Ji 7 E 2

[0087] f#i FHHInvitrogen Lipofectamine 3000%% 4457 (Lip3000) BE4T #5013 , 06
PERA b 2 A% e I B kAT

[0088]  1.293TH%FIEML &

[0089] 1% %I ADMEM-H, #R 110% FBS. (DMEM-HY# N4 . 5g/ LA %5 %% . 110mg /L 74 BR B4
FRIDMEMIE 77 52) o

[0090] 2. f& i RE (e IR L L -

[0091] %533 MOpti-MEMT, M0 1%AIGLutaMAX A5 N A B R 4 (1mM) 5% FBS. (Opti-
MEMIJ% 775 HGibeo™ i) o

[0092] 3. 18t

[0093]  A) #5293 T4H H LA 7x 10°/NGH A/ FLIK 35 B Al T 50 12 mL A0 1895 25 0 38 1% JR 2L 1)
10em$F FR LA, B F-37°C \5% COZF i & it 72 -

[0094]  B) %= 293T4H i 2% S8 1K 95%HN HEAT 5 4% , Qe J7 ik -

[0095]  AVFCE : 1 JeK50pt i -MEMT sk i 5 5% 97 2 K 2 & =3, i I 1. 5Sm1 ) 0pt i -MEMT 55
A1pLAIL1 p3000LE 10emIlL FH R 2T, FHAT, 45 5

[0096]  BYRMACE : %1 .5mlf)0pti-MEMI.35uLfKIP3000Enhancer . 12ng i kiR &R & , 158
W, % H s (TE% 328 NCAR-1= (CAR-19-1) + (CAR-19-3) [ L T UKL & W) BURLLE
PMD2.G:pSPAX2: (CAR-19-1/CAR-19-3) =1:3: (4/3) , fE i G HCAR-2= (CAR-19-2) +
(CAR-19-3) I 5L T kLR & 4 ¥ JFUk L A PMD2 . G : pSPAX2: (CAR-19-2/CAR-19-3) =1:3:
(3.5/3) , £ T KM HCAR-3= (CAR-19-2) 15 HL T BUKLIR & P BURLEL yPMD2.G -
pSPAX2:CAR-19-2=1:3: 3.5, {E4; KM NCAR-4= (CAR-19-1) KIIEIL T FURLIE & Tk
Bt APMD2 .G : pSPAX2:CAR-19-1=1:3:4,PMD2.G.pSPAX2.pLVX-EFla- IRES-PGK-puroflIpLVX-
mCherry-C1I AR R AV 2 6] 77 i)

[0097]  HFATRHE A =B 78 0 VR ) = IR B 15min, f3ATK - BRI 57K :
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[0098]  ZLUERA) W B LA (0 5 IR MUAE L £ BR 6 mLK) 185 5 00 28 B JR 5k, 335 1R A 1L fin
AN6mL AR - BIR G IR A A3 S G B T37°C 5% CO %M i B AT gy %
Y6/ N I 4293 TS FR I AR S 7

[0099]  C) BFE Y24/ N0} Jig , W HE 1 2mL 40 B 350, FEMMN S BT FAT 1 2mL ) 293 THE 77 4
GRELT-37°C 5% CO, 5% 1F i & AT H G

[0100] D) Z= 4% b4 /Nif 5 5 IR USCEE AT AL 357, 5 B IR ISR BIEHOR A, 19 41 3
o

[0101] 4. 183 8k :

[0102]  A) ZEIE T ¥ b — 25 BRI (K 20 _E 37590 LA 2000 pm 5 0o 1053 Bl 25 0k 40 B e
DUUERD, PR FHO . 45umiE g ik 38 3 1590 8 LA

[0103]  B) $& M85 LB 5k 4a R LAMAFR LS : T L R A, 4 C il E 2h.

[0104]  C) 0% & 1 H0TR S T-4°CLL4000g B 0230min, B o A K (O UTNE -

[0105] D) /NOaF8 2 B3, Ii N IE B AR Y DMEMER B E , N8 TR 4a T, OF % IR sz id
3 2K) 43 B EE , M E SR TR AL, -80 CIRAE o

[0106] 22 A Sk B 7 ik I 52 , A St 51 e #5905 5 O FE 4+ 5. 74x10°TU/m1 o

[0107] 5. 95253 B M1 7 v«

[0108] A& BH AT R J7 2 0 52 5 293 FE

[0109]  A) FEHT 108041 AL LA7000 4 A/ FLIY % BEBE AT T A 100 nLEGFREMI96FLIH
R F54-5/ N JE AT 5 HT 10804 fg 3% 35 45 J9DMEM-H, Ho R 7R IN10%FBS . 1% GlutaMAX. 10u
g/mL Polybrene.200nMP5 M BL 44

[0110]  B) #8355 K « 17 S0 1 SmLFT £ 1% 772 25 5 12uL /) 10mg/mL. Polybreneid VR & (&
WP R8ug/mL) , IR SIVE N R B2, ST RN B RE A b — 2D il % (1) 1 35uL K5 77
BRI BN N 96 FLIE IS5 TR KT 164 LA, SR AL xAFL A ABE 20 o 45 1 UL e 4 1) 18 5 75
TN E A —HE &AL, BARFR 150Ul , AR Z IR L LOF BT 4 = HEgHi.

(01111 C) ¥ FAML : RERUT10804M L ) 15 77 5, 5 LOORL il £ 4f O A0 B e B 22 A A
R L, IR R LLA2000 rpm B OB TR 3044, W B 1S IR

[0112] D) EFr AL &wTE LIS TR IE , & ORI HT 108055 75 5 (AN & Polybreneis
) S 9 E =K S5 458 I = AH BA o3 BT GEPRH T 4 R P 1 4 L

[0113]  E) % B (TU/mL) T3 A =X (R 5 GFPFH P4 20 B 11 B 70 b A e 3 A i A B R ) W s

[0114]  J§ = (F X C/V) XD, H A F=GFPRH M40 SR 1 4 Lt , C=5% S B9 A FL AN P %5, V=14
WARFR (L)  D=A8 s B R RE Rl 7, BB 5 1E IS e B M RE IR i3 AT 5 823 S50 .

[0115]  SEta 53  TEH L il &

[0116]  1.T#HuH%

(01171  A) M5 A InL 4 M AYEPE N ¥ Indi4& (20uL,CD8 biotin antibody,E¥ & ric
CD8%/i4 , BD/™ finn , $7'5555365) , 78 % il T F N 1R B AR 53077 Bl o S8 FH 4 I B 8 44 1
RS EIEE (26~33%5 , A H58~T1kg) , 73 AlIEAT TARML ) il & o B IR AV ZAR1CCO8FLAAA
T B B, 2 AN R B il 4 T 7 v b ) 28 B i A T

[0118] B) Hm L IimL M A TIN50l (streptavidin, ¥ % 3F MK Frid,
ThermoGenesisf=ih) , 7E Eih N HEH 1R 2R G200 81, B At Prd s 10 1) 40 i 25
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I
= o

[0119]  C) LA400 xglt) % drs 40 A B9 057 8

[0120] D) FH200uL Mt B bl 2 R 52 7% 7% 22 55— A 2mL I EPE N - FH500uLisit 4%
PR S T BE ARSI Sk I BOE, FENEPE N, IR R A 30min. (Ll fiE e i
TR AL B S A IR K TR AL B 200me /L L B 8 — A 411200mg /L . 546 £H8000mg /L . 7K
WERR S, —412160mg/L 1% A\ MLJE 3 25 9 . 2mM EDTA) .

[0121]  E) H400W I 28 5 GRE 75 200, BRR LRD) ARV DA [l fSc S 44

[0122]  F) LA1000rpm Lo 10min, W EELTMYTTE , HIFF TP, 2% FH

[0123] 2.7t xRN 4 E CDS T4 A

[0124]  A) PBSI P43 308 JE R T4 L , 374 FHPBS M BE TR FE 7E 1 . 2~1 . 4x 10°M 1S /mL 3
Bl A

[0125]  B) EX100uL40 i E ik IF I A\ 2uLitjanti-CD8 (PerCP-Cy ™ 5.5 Mouse Anti-Human
CD8) , FHIR 2T o

[0126] ) 4°C ¥ & 20min, PRSI %L, 8 F1200uL. PBSHE 2T o LUK I, % 5 CDS T4 .
[0127] %R REAT A B & BT i an F SE 1 R A o SE 5 3a « 2 RSt 513 2“1 TAR il &7
AN B A Fe 20 BRD) Bt P00 2 1l 2 L 0 1 2H 40 IR 7K - S AL 1 200mg /L IR —
ZH200mg /L EALANI8000mg /L LK IR A —#12160mg /L 1% A IfLiE H 2 H (HAS) 2mM
EDTA 8 47 F& £25mg /L Ji 20 B2 120mg /L , B 75 T4 B[R] 25 46 2 CDS TR MY . S i 151 3a i - 25 R sk
ftifFl3az U TAM 48" , AR AR o 25 3R A) #AE SON - 17) & ImL 4 ML K EP A A 8 0
FriR fr R Sul F ALy 150l , 76 S5~ FIE TR B AOR A 305381 . SLI0 H 4 L E 8 44 {8 ¢
PGB (26~33% AR E58~T1kg) , 70 TIHEAT TN LA 1] 4% , T 43 T[] ¥ 25 52 CD8 T4
Fi o TR S AT A B30 L 25%NH S B A0 . 12% H VR IR 25 1Y) T 1 /K VAT o SE it 51 3ai i« 2 R 5K
Jiti 51 3a i il £ T AL, AN 5] B A2 BT S A R 6055 0 . 25%NHE I8 2 P G A ZK V8T8, BT 75 T4t
[ ¥ %5 52 CDS T A - S i 491 3ai 1 1 SRSt 51 3a i il 4 TARMD , AR A A BT FH 3 Ak 73R
0. 12% H I B RS 1) JE B K VAV, BT A5 T4 M 7 2546 52 CDS TH AL - SR it 1] 3a i v 23 R S
151 3ai il 2 TAHML , /N[5 (6 02 BT P A P S R AR 5 P KA S BT A3 T4 [ ¥ % 72 CDs”
TN - 1 8 42 1 5 55 14 26 S A4 it A A b 3 S it 451 3 i itk 451 3a B S it 451 Ba i ~3a i v il £ T
YRR, 45 AR 433 ATCDST TNA (5 &b & i AN K% 41 M i EE 451 (%) =6.38 = 1.31, 51
Jiti 51134335 JE CD8™ TAMMI i 43348 J s B M AZ AR A EL 451 (%) =61.47 9. 245, S 51| 3a 53 1%
JECD8" THHAL L 433 i o B MZ S A EE 451 (%) =86.35£10. 51, 5Lt 5] 3ai 433% 5 CDS”™ T4
Ff o 4332 S5 A B AN A 0 P (4 BL 48] (%) =84 . 17 £8.83, St 3aii4r %k JFECD8” T 43 ik
S5 A BAAMZ AN B (%) =43 1711, 72%%, S2Haf]3aiiisr e J5CD8T TYHM 401k J5
AN ZATM T L A5 (%) =47 .17 £ 9. Tk, SEHEF]3a i v4r i JECDS™ THIAY (5 433k J5 i AN %
ML AT (%) =37 .17 £8. 6T, Horprson s 55 LRt 3a 1 2H LU A W3 %5 57, p<0. 01 FH L &5
ST L 5 [ 4 I R S INCDSHT AR 14T [7) B V% 6 75 it P e R Vb e P 45— 8 () e AL, 7T LA
KK COSPUIR I 5 H ELATISRAF B A8 24 1 2R 5 RIS 45 Itk i 12 AR H v kR 45
TX SR 24 {5 B A7) T AR R/ CDS L A2 F &« AT R AR KN T v A o

[0128]  sLjifafsil4: TANML IS s T 51

[0129]  1.CAR-TZHf 4
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[0130] ZMH#Milone MC.Lamers CHHJSCHEE (Milone MC, Fish JD, Carpenito C, et al.
Chimeric receptors containing CD137 signal transduction domains mediate
enhanced survival of T cells and increased antileukemic efficacy in vivol]]
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. 2014 Dec;25
(6) :345-57. doi: 10.1089/hgtb.2014.051.) #E4T. MR T -

[0131] M3 LI CDS” TR LASx 10°AN R/ mL A% Fh T 24 7L AR Hh L Ao P 4 9 3k
(X-VIVOTM15 Medium, 4% 30ng/mL anti-CD3f120ng/ml CD28) #2448/ NIt , #:45 I
SK it 51 2 BT 45 18 0 TR R 4 T (MOT=10) DA J2 % 3 15 77 2k (X-VIVOTML5 Medium, A% 200U/mL
IL-2M5pg/mL Polybrene) #EAT B 5, 24 - 48/ NI J5 i Bl 4E F+ B F7 i (X-VIVOTM15
Medium, A 5200U/ml. TL-2) ;344 226-8 KIS , N ZRCAR - TAH L o

[0132]  541dkAT CAR- TAHMOAS I A J5 B2 45 S 56

[0133] 2. CAR-THHMIFE Je R0 AG M -

[0134]  CAR-19-1HMICAR-19-2 4% 4% bR 1c , CAR-19-3 ML 5t R T , AR 40 A
AXFITCIEIHE A PEAEIE X e G RACR BEAT AL, 45 R 40 N R o .

[0135] 3% AN[A PPECAR-TAH % T R00%

s il ERE
CAR-1=(CAR-19-1)+(CAR-19-3) 26%
[0136] | CAR-2=<(CAR-19-2)+(CAR-19-3) 32%
CAR-3=(CAR-19-2) 48%
CAR-4=CAR-19-1) 41%

[0137]  3.ELISAGIFECAR-THHAE & 75 43 ¥hanti-PD-1.anti-GM-CSF.IL-7FICCL-17:

[0138]  A) B HXCAR-1.CAR-2.CAR-3.CAR-440 i S 55 5% i £ o B & 08 b GRRELE M50 1
H) , #E4°C A T 1000 X gBS L2 10min, 28 J5 4 IG5 E 36 T/NEPE I T-20°C M IRAF (24
IINERE A ST TRN2-8 C A AF) 3B 4 S B R, A I T8 (2-4) x10°ce ] 1s B4 , A4 BE
AAH FHImLII Trizol 2L 10min (4°C) JE N - 8054745 FH

[0139]  B) ELISAZGFCAR- T4 il /& 75 7> Whanti-PD-1.anti-GM-CSF.IL-7HICCL-17, {2 ¥&
Abcam#8NELTSA Kit i8] 5 #EAT 1 4E (anti-PD- 1R I FAS B A0 4% - F XA 2 O ELTSA T
A% PN I PD - 1 2R 2H 25 (A0 i B FRAR , P HRPARIC I LU 2E H A\ TeG H&L) I —Hks i, LA
P i A B PD - LHUAR AR AR i, AR A A S35 BB S5 e S DS RMAB U1 i (%) T4 A 43 WA PD - 1
A RIER) .

[0140]  Jykfaiidan T -

[0141] &) AR 4 15 BH TR B A AR St i

[0142]  b) IN50LAREE i S AEA EIFLAR 5

[0143]  ¢) hH50uL Antibody CocktaiFI4F4L s

[0144]  d) = iE % E60min;
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[0145] ) FF:RAfH FH350uL 1xWash Bufferidyt =X

[0146]  f) FFLIIA100uL TMB Development Solutin,§¥ & 10min;

[0147] o) FFLIIA100uL Stop Solution J5f# FHEEFRXAE450 nm ODJELEEEL;

[0148]  h) W4 B HE R it anti-PD-1.anti-GM-CSF.IL-7.CCL- 1T, 45 Bn T %
FroR.

[0149] 2. R[FCAR-T4Hfiffjanti-PD-1.anti-GM-CSF.IL-7.CCL- 174>

CAR-1 CAR-2 CAR-3 CAR-4 T(Control)
Anti-PD-1 8300 pg/ml 2200 pg/ml 15 pg/ml 30 pg'ml 40 pg/ml
[0150] Anti-GM-CSF | 175 pgml 190 pg'ml 800 pg'ml 860 pg/'ml 720 pg/'ml
IL-7 1380 pg'ml 110 pgml 110 pg/ml 1450 pg/ml 105 pg'ml
CCL-17 1200 pg'ml 110 pg'ml 120 pg/'ml 1100 pgml 120 pg'ml

[0151]  4.CAR-THH A5 5256

[0152]  A) DA S P BIbk 2 4 3 1095 40 P 53Ra 1 9 FH A SR 40 AR, 2508 40 B 43 701 9 «

[0153]  CAR-1=(CAR-19-1)+ (CAR-19-3) ;

[0154]  CAR-2=(CAR-19-2) + (CAR-19-3) ;

[0155]  CAR-3=(CAR-19-2) ;

[0156]  CAR-4=(CAR-19-1) .

[0157]  DL2x10™"4H i /mL &) $E 40 M V& B (4 1uMffiCalcein- AMTRHY) P T-96 FLAR , 100LL/
FL, R (5: 1) I & H A AL, W3 fL, T-37°C .5%CO23L 0 & 107NN J5 1E4T B8
> (1000rpm/min, 5Smin) , f I 5 15 B e KOBEIRALINA AR (2.5% TritonX-100) , H KRN
FLINAPBS, 43 J5 B T B AR AR BUR G AE RS LU T 27 T 525 20 2000 448 i 1) 4 i 25
[0158] ¢t SRR 11 43 b= (SEER A Z8 AR - B RBEIAH 2 ) / (B KRBT B - H
KRBT R GAED) x100%.

[0159]  Z5 540 RFw.

[0160] & : AN[FFHIECAR- THHMI AR R0F (R e AR H 2 Lk)

e F iR
[0161] CAR-1 CAR-2 CAPR-3 CAPR-4 T(Control)
5:1 81.3% 73.6% 51.4% 39.7% 52%

[0162] ARyl iR 45 Ry W, A W il 25 75 2 ¥ 4 FhCAR - TAH i 2 B0 R 1) 40 3% 415 3%
B, FBH AR B 5 2 1) 4645 21 1 CAR - T4H AR mT FH T Mrgd 196 97

[0163] 7R R St 5] 4a : 2 HEAS “Sjitafsil4  TAIPRISS 56 3 59387 AT, 752D IR “1.CAR-
TR P, e 92 0 51 3a i DS TAH A LA 5x 10° AN /mL A F- 24 FLAR h , B K 512
it 3ai i SE/ICDS" TAHMILASx10° /I /mLBE Rl T-24 LA, FLARHRAE R S i 5114, 45 5L &5
AR IR BRI 45 R 5 S AR A L AR, IR R A R T T A R SETEB3a ) D8 T
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2111 1143 1% DU FCAR - T B I 25 A R AR IR 53931 9180 . 7% 75 . 2%+ 52 . 6% 61 . 3% , 48 FH 512 it 51
3aiffICD8" T4 i 45 ) U Ff CAR - T4H S A % 495 35 SR A IR 43 51 81 . 6% 74. 5% 50 . 2%-
58.4%.

[0164] A B IE I b S 5 13 BH A i BR IR VR 5 v (B A R BH AN JRBR T iR TE4H
T35 RIS SR 3 AR i B 0 200 i 38 40 5 3 A B S it o BT TR A AT RN B3 B %
BH 1 RE AR 5 BH AT A 5t 5o A i B = it % T R A 5 2005 4 K% e B s 20 R A o B A T 5K
[R5 , TR AEA R B RGN A TG R Z N
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[0001] J¢AIk

[0002]  <110> FRIITEHER L)L ATR 22 ]

[0003]  <120> fhil#CAR-T4HIRII 5%

[0004]  <130> Y21064c-XXC2129jq

[0005]  <160> 6

[0006] <170> SIPOSequencelisting 1.0

[0007]  <210> 1

[0008] <211> 2451

[0009]  <212> DNA

[0010]  <213> A% (Artificial Sequence)

[0011]  <400> 1

[0012] atggcecetge ccgtgaccge tetgetgetg ccactggece tgetgetgea cgecgetaga 60
[0013] cctgaggtga agctgcagga gtcecggeeet ggectggtgg ctecttecca gtecctgage 120
[0014] gtgacctgta cagtgtccgg cgtgtcecctg cctgattacg gegtgtectg gatcaggecag 180
[0015] cctcccagaa agggectgga gtggetggge gtgatetggg getccgagac aacctactac 240
[0016] aattccgccc tgaagtccag gctgacaatc atcaaggaca atagcaagag ccaggtgttt 300
[0017] ctgaagatga actccctgeca gacagacgac accgccatct actactgege caagcactac 360
[0018] tactacggcg gctcctacge catggattac tggggecagg gecaccagegt gacagtgtcee 420
[0019] tccggeggeg geggaagegg aggaggagga tetggeggeg geggttecga tatccagatg 480
[0020] acccagacaa caagcagcct gtccgectcce ctgggegaca gagtgaccat ctcecctgeagg 540
[0021] gcctcccagg acatcagcaa gtacctgaac tggtaccage agaagcccga tggcaccgtg 600
[0022] aagctgetga tctaccacac ctccagactg cactccggeg tgecttccag attttececgge 660
[0023] tccggeageg geaccgacta cagectgacce atcagcaacc tggagcagga ggacatcgee 720
[0024] acctactttt gccagcaggg caataccctg ccttacacct ttggeggegg cacaaagetg 780
[0025] gagatcacaa gggccgatge cgcccccaca gtgagecatct ttccccctag ctccaacgee 840
[0026] aagcccacaa caacccctge ccctagacce cccacacceg ctectaccat cgecagecag 900
[0027] cctctgagee tgagacctga ggcctgtagg cccgecgecg gaggagetgt tcacacaagg 960
[0028] ggcctggact ttgectgega catctacate tgggecccee tggecggeac ctgtggagtt 1020
[0029] ctgctgetga gectggtcat taccaagagg ggcagaaaga agctgetgta catcttcaag 1080
[0030] cagcctttca tgagacccgt gcagacaacc caggaggagg acggctgeag ctgeagatte 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 aatgaactge agaaggacaa gatggecgag 1380
[0035] gcctacageg agatcggeat gaagggegag aggaggagag gcaagggeca cgatggectg 1440
[0036] taccagggcce tgtccaccge cacaaaggac acctacgacg ccctgecacat gecaggecctg 1500
[0037] cccccaagag gaageggage caccaatttc agectgetga agcaggecgg cgacgtggag 1560
[0038] gagaaccccg gacctatgtt ccatgtttct 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 ccagctgecce tgggtgaage ccaaccaaca 1980
[0045] aagagtttgg aagaaaataa atctttaaag gaacagaaaa aactgaatga cttgtgtttc 2040
[0046] ctaaagagac tattacaaga gataaaaact tgttggaata aaattttgat gggcactaaa 2100
[0047] gaacacggct ccggcgaagg cagaggetct ttactgactt gtggagacgt ggaagagaac 2160
[0048] cceggtecca tggecccact gaagatgetg gecctggtea cectecteet gggggettet 2220
[0049] ctgcagcaca tccacgcage tcgagggacc aatgtgggee gggagtgetg cctggagtac 2280
[0050] ttcaagggag ccattcccct tagaaagctg 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
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[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] 1Ile 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> N4 (Artificial Sequence)

[0165]  <400> 3

[0166] atggccctge ccgtgaccge tctgetgetg ccactggece tgetgetgea cgecgetaga 60
[0167] cctgaggtga agctgcagga gtceggecet ggeetggtgg ctecttecca gtecetgage 120
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[0168] gtgacctgta cagtgtccgg cgtgtcectg cctgattacg gegtgtectg gatcaggeag 180
[0169] cctceccagaa agggectgga gtggetggge gtgatctggg getccgagac aacctactac 240
[0170] aattccgece tgaagtccag gectgacaatc atcaaggaca atagcaagag ccaggtgttt 300
[0171] ctgaagatga actccctgca gacagacgac accgccatct actactgege caagcactac 360
[0172] tactacggecg gectcctacge catggattac tggggceccagg gecaccagegt gacagtgtcee 420
[0173] tccggeggeg geggaagegg aggaggagga tctggeggeg geggtteega tatccagatg 480
[0174] acccagacaa caagcagcct gtccgectce ctgggegaca gagtgaccat ctcctgeagg 540
[0175] gcectececcagg acatcagcaa gtacctgaac tggtaccage agaagceccga tggcaccgtg 600
[0176] aagctgctga tctaccacac ctccagactg cactccggeg tgecttccag attttcegge 660
[0177] tccggeageg gecaccgacta cagectgace atcagcaacc tggagcagga ggacatcgece 720
[0178] acctactttt gccagcaggg caataccctg ccttacacct ttggeggegg cacaaagetg 780
[0179] gagatcacaa gggccgatge cgcccccaca gtgagecatct ttcccectag ctccaacgee 840
[0180] aagcccacaa caacccctge ccctagaccce cccacacceg ctcctaccat cgecagecag 900
[0181] cctctgagee tgagacctga ggcctgtagg cccgecgecg gaggagetgt tcacacaagg 960
[0182] ggcctggact ttgcctgega catctacatc tgggccccee tggecggeac ctgtggagtt 1020
[0183] ctgetgetga gectggtcat taccaagagg ggcagaaaga agetgetgta catcttcaag 1080
[0184] cagcctttca tgagacccgt gcagacaacc caggaggagg acggetgeag ctgeagatte 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 gatggecgag 1380
[0189] gcctacageg agatcggeat gaagggegag aggaggagag gcaagggceca cgatggectg 1440
[0190] taccagggcece tgtccaccge cacaaaggac acctacgacg ccctgcacat gcaggecctg 1500
[0191]  cccccaaga 1509

[0192] <210> 4

[0193]  <211> 503

[0194]  <212> PRT

[0195]  <213> ANLFp4l (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> NTHF%)(Artificial Sequence)

<400> 5

atggccctge
cctcaggtge
gtgtcctgea
geeececeggee
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
agctggtgca
aggcctceegg
agggactgga
agtttaagaa
tgaagtccct
ttgatatggg
gcggaagcgg
ctgccacact
gcgtgagceac
ccaggctget
gctccecggeag
ccgtgtacta
tggagatcaa
aggagaaccc
gcgecagegt
actgggtgag
geggeggeac
ccatcagcac
actgcgtgag
tgaccgtgag
agatcgtgcet
tgagctgtag
gcecaggecece
ggtttagegg
aggacttcge

gcacaaaggt

cctgetgetg
gtccggegtg
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

ccactggccc
gaggtgaaga
acaaattact
ggcatcaatc
ctgaccaccg
gataccgccg
tggggcceagg
agcggeggag
cctggegaga
agctacctge
gcectectace
tttaccctga
tccagggatc
gccacaaact
gtgcagctcg
tgcaaggcca
ggacagggcc
cagaagttcc
gaactgagca
tttcectact
ggaggctccg
cecegeceacce
agcatcgget
atctactcca
ggaaccgatt
tgccagcagt
1590
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445

Glu Ala Tyr Ser Glu

460

Gly His Asp Gly Leu

480

Tyr Asp Ala Leu His

tgctgetccea
agcceeggege
acatgtactg
cctccaatgg
atagctccac
tgtactactg
gcaccaccgt
gcggtagega
gagccaccct
actggtacca
tggagtcegg
caatctccag
tgcctetgac
ttagcctget
tgcagtccegg
gcggetacac
tggagtggat
agggcagggt
ggctgagaag
actttgatta
gaggaggags
tgtcegtgte
ccaatctggce
cctectecag
tcaccctgac

ttaatagatc

495

cgcegetaga
ctccgtgaag
ggtgaggcag
cggcacaaac
cacaacagcc
tgccaggagg
gaccgtgtcce
gatcgtgctg
gagctgcaga
gcagaagccc
cgtgeecget
cctggagect
ctttggegge
gaagcaggcc
agccgaggtlg
cttcaccgge
gggatggatc
gacaatgaca
cgacgacaca
ctggggacag
tagcggegga
ccctggagag
ctggtaccag
ggccacaggce
catcagcaga

cceectgacce

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> ATLF% (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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