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FAA AN, A7A FAA FHA], T o] wdo] WY AE Ve FIATE FAAY WY A
XA HHE AT AY FaAE 3, §AA gIAE F A F3e &2 3o]3 RNA (shRNA) &
Q3 Al shRNAZF Z2a=std A2 Abg oz 1 (PD-1)9 3PS ZA o= &b, A2 shRNAZE Ig @

M F3tele= T AT WYEEA (TIGIT) S WS FH o= sl A1 shRNAS HFS A1 TEEE
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b) CD3 AlE} (CD3T ) AF&E2 A U =
A1 6

A A7 100S, 0X40, (D137 (4-1BB), (D27, B! CD28&E o]Fo|xl Lo RHE Mes=

2
R
oH

3 2L A6F F o= @ Pl oA, EH FAol & AT, o 24 L FYF nABHOE o] FfA
o]

574 (Fut Jowad), 707-AP, 9D7, AFP (a-®jobeb®ld)  AIbZIP (Qr==7l-f=¥ bZIP), HPGL (S13F A9
A Eolz HHA-1), a5B1-¢lH Y, aspb-¢lH 2, a-wlEola-mll=}<¢] A 2}AnlA], ART-4 (ADPE]RAE
AAH A -4), B7H4 (v-AIE Zuld-&F T-AEZ 43} A4 1), BAGE-1 (B =A% 39-1), BCL-2 (B-Al
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¥ CLL/"¥=3-2), BING-4 (WD W& =mj|¢l 46), CA 15-3/CA 27-29 (F41 1), CA 19-9 (& &< 19-9), CA 72-
4 (& 3 72-4), CA125 (& & 125), Z=E]Z™, CAMEL (S2]FoA CTL-<14 " &), CASP-8 (FF=ThA
8), 7teiAl B, ZFe1Al L, (D19 (&3}Zel~¥E 19), (D20, (D22, CD25, (D30, CD33, CD4, CD52, CD55, (D56,
(D80, CEA (Fwie} &9 SG8), CLCAZ (E=2etol= A Bz 2), (ML28 (W =44 08y T4 I 29),
FNEL-FAF g A F22 XX, C0X-2 (AlolE 2 A|AVAI-2), CT-9/BRD6 (9F/31% &< 9), Cten (c-
gt Bl -FAL whelE) | Abo]E R’ Bl, Ale]E¥ D1, cyp-B, CYPBL (AJEZE pd50 siEe] 1 ABside] b Wy
1), DAM-10/MAGE-B1 (Z2ZF-913 3+ B1), DAM-6/MAGE-B2, EGFR/Her1l (%3] A% <1z} 4=&A), EMMPRIN (w9}
A171), EpCam, EphA2 (EPH 484 A2), EphA3, ErbB3 (Erb-B2 <=&A El24 7)ivfelA] 3), EZH2 (AMXE 2 &
g5 A 53A 2 ABEFHY JAdA), FGF-5 (Aol 47 Q1A 5), FN (FHBEEMYE), Fra-1 (Fos#d
gl-1), G250/CAIX (¥3F F48a4 9), GAGE-1 (G &9¥-1), GAGE-2, GAGE-3, GAGE-4, GAGE-5, GAGE-6,
GAGE-7b, GAGE-8, GDEP (A HdelA AolatAl LdE FdA), GuI-V (FFIZHC]E Z|tkolAl), gpl00 (Hh=
AbolE AlZE-Eo]7 39 GP100), GPC3 (Z& ¥ %k3), HAGE (VAd 3H91), HAST-2 (A EUWAHEA =g 1A
W 1), P21, Her2/neu/ErbB2 (Erb-B2 &4 ElZ2l 7|1}olA] 2), HERV-K-MEL, HNE (W|E2H21), SwQuks
NKX 3.1, HOM-TES-14/SCP-1, HOM-TES-85, HPV-E6, HPVE7, HST-2 (A|Z%F<1-2), WIERT, iCE (FF2=3A] 1),
IGF-1R (1&d FAF 4% A1 &4, IL-13Ra2 (IH#F%1-13 +&A AEfY a 2), IL-2R (IHFZI-2
FE&A), IL-5 (JEFZ-5), uAds gud ¢8A, Ze3dd 2, 234 4, Ki67, KIAA0205 (24X
Ed 2 E ol EWHHATA 1), KK-LC-1 (ZIEFFr =l & F9-1), KM-HN-1, LAGE-1 (L & =gzl #9-
1), 29, MAGE-Al, MAGE-A10, MAGE-A12, MAGEA2, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A9, MAGE-B1, MAGE-B10,
MAGE-B16, MAGEB17, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-C1, MAGE-C2, MAGE-C3, MAGE-D1,
MAGE-D2, MAGE-D4, MAGE-E1, MAGE-E2, MAGE-F1, MAGE-H1, MAGEL2 (&M% 39 sjdz] L2), WulZ=w A,
MART-1/Melan-A (T-AMI3E-1o] 93] <14E ZAF ), MART-2, WlEg 2 oA 22, MCIR (Egtx32" 1
A, M-CSF (HAAE ZF2U-2= Qlxb), wlAad@, NG50/PXDN (HZAthal), WP 11 (EZ A WEgz=
ZHolAl 11), MN/CA IX-&¢ (&2 ¥4354 9), MRP-3 (HF5 2 WA-dd dwz-3), MUIC1 (FA4 1),
MUC2, NA88-A (VENT-f-A} au vtz 2 9542 1), N-olHEEFaL-olnd EdAHetA-V, U 2-PAP (W] 2~
=9 (A) E9ekAl), NGEP (AEdeA dde =2 62, WP22 (3] wfEg 2~ whulzl 22) ) NPM/ALK (57
Yo FEAW), NSE (FFH-Eo]7 o=alolA]l), NY-ESO-1, NY-ESO-B, 0A1 (&¥4d%3 QIL 1), OFA-iLRP (Z<H)
old &9 mAL Frd F=8A dllAE) 06T (0-GlcNAc EWAHTA), 05-9 (A¥A HE), QAH QA
22HQEH, pl5 (CDK A|A| 2B), p53, PAGE-4 (P &9 i@z WW-4), PAI-1 (Ze=v=z &4 3HA
AA-1), PAI-2, PAP (AHA A4 FAetobA]), PART-1 (AEA k=2 A-Alojd HAME 1), PATE (H ¥
2 w3k @&E 1), PDEF (AEA-F2 Ets 912, Pim-1-7]vobA] (ZEulolz]AA 53 29 1), Pinl (g
d-Z 252 A|A-Eds ofo]amelA NIMA-HZ2HE 1), POTE (A, w4, 13k 2 gldbolA 23 %), PRAME
o] 3.

P

R

1 Xz ow wde 39), TR ZaHoluA-3, PSA (HHM-Eo]4 ), PSCA (AEA
28l A ), PSGR (AHA-5014 -a¥d AZHE F8A), PSM, PSMA (g4 Sol% 1} &), RAGE-
1 (A &% &% <), RHAM/CDI68, RUL (417 AbAl @A 1), RUZ, SAGE (& ), SART-1(T-AM2Z-
1o] oaf <1 EE= s A gF 3), SART-2, SART-3, Spl7 (B} @A 17), SSX-1 (SSX Ide] Wi
1), SSX-2/HOM-MEL-40, SSX-4, STAMP-1 (STEAP2 =tz z|g®o]=), STEAP, AJule]wl, Anlolwl-213, TA-90
(T A7 F¥-90), TAG-72 (FTF I ¥ A-72), TARP (TCRy wiet =ld=Zddd @), TGFb (FAA
3 A A B), TGFbRI1 (FAAE 44 AA B F8A 11), TeM-4 (ER=FFE|UA 4), TRAG-3 (B&
g A8 -8R 3), TRG (T-AE 84 vy Fdx3b), TRP-1 (A% 84 d$-1), TRP-2/6b, TRP-
2/INT2, Trp—p8, ElZA|A|, UPA (U-Zek2w| =zl &d3kAl), VEGF (F3 W9 437 A=+ A), VEGFR-2/FLK-1,

2Tl (A2 TS5 1).

A7E 10

Aggloll QoAA, £H o] PR o]FoiX TOoRHE MEH:

a-NEld-4/m, ARTC1/m, ber/abl, WE-ZFE|Yd/m, BRCALl/m, BRCA2/m, CASP-5/m, CASP-8/m, CDC27/m, CDK4/m,
CDKN2A/m, CML66, COA-1/m, DEK-CAN, EFTUD2/m, ELF2/m, ETV6-AML1, FN1/m, GPNMB/m, HLA-A%0201-R1701, HLA-
All/m, HLA-A2/m, HSP70-2M, KIAA0205/m, K-Ras/m, LDLR-FUT, MART2/m, ME1/m, MUM-1/m, MUM-2/m, MUM-3/m,
oA ZFeY2 1/m, WS-PAP/m, NFYC/m, N-Ras/m, OGI/m, 0S-9/m, p53/m, Pml/RARa, PRDX5/m, PTPRX/m,
RBAF600/m, SIRT2/m, SYTSSX-1, SYT-SSX-2, TEL-AML1, TGFbRII, ¥ TPI/m;
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Aol oA, W Axe 7ee FATI= A B™ol dh7] T s oS oflshe AL, W
i) | AxEe] T2 Al

i) | AE] AE APE fiE;

A3 12
A8l oA, FHx sz}

A A A (E) o] FA st M) WY AlEe} vlaste] 30, 40, 50, 60, 70, 80, 90 Hi= 95% ol o.®
AL 7158 okstA7|E WY A XA GAR WA 7FaAF|= Al W

1=
18

37% 13

A28kl glo1A, ShRNA(E) S :Ydhe FEUQEE A Dol

(a) MW 2-12, 70-75 2 238-2430 % o]Foj7] o RNE Hug AMde xFsAL,
(b) WE Aol ZA5t= AN, W

7% 14

A3l glolA, AEME 2-12, 70-75 L 238-2432.2 o] Fo|z FoZRE AEE Mol AJoldt shRNAS =

11]1484'0“ 9}1\01/\1, 2 7H9] /231—0]73} ShRNAg] ‘:'EL 0] 2 7H,] /g—o]?ﬂ— EEEHOH Q]_B.H 7_}7_} Zﬂc’iE]T‘:‘ 34\?_], Hg"ﬂ,
T 16

A 158kl o)A, 2 7e] Aolst L2 RE| 7} RNA Z| v ebA] 111 Z2REQ Zel, uhd |

oJd. 2 e TERES U ZerHow, NEAOR U6 TRREs} Alo|dt FomiE v

A158F WA A178F = o] 3 do] olA, 2 Mo TRRE 7} A= Ao|d wheko = gy Z9l, W,
AT 19
A1gke] ol CAR 2 fAA B A (£)7}

(a) WEZYE 2z gane Qo)A

A9l glolA], MEZE Fepaus W mE vholzl2y WEoln, Heloz volzizyg W} WEstol
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ez wE, ofelmplelel s WY wE obdle-qldk wlel2 A wEQ 29l W,
A7 21
A208te] 1ol , @Elnfole A~ ME]7} P EZnfolea WElQ] Ao, WA
ATE 22
Aesa, degor el

Aol oA, W AZ7F T AEZ L A48 (NK) HER2 o] Fof7 O 2T E
AEZFT AMEQD A, R

A% 23

A228ke] oI, T AME7F CDa+ T A|E = CDS+ T A|EQl Aol W

A2zl QolAl, W AEsL BA ME Pl 2 A9 hRNA L RS TP FRAeE= A4

tilo
H
p

A24gel AoiAl, 2 71e) shRNAZF M & Aol Wgko = )
olal Zt7h AlojH = A9, WL

A3 26

oft

H 2 Jhel o]k RNA ZE WAl 111 ZZEEJ

A258el] glo1Al, CARe] (D19E ¥A o= 3far, #|1 shRNAZ} PD-1& ¥A o2 &tal, A2 shRNAZF TIGITE ¥4
2 ke 3, .

AT 27
2AFA]
A3 28
2FA]
AT 29
2AFA]
A7 30
2FA]
AT 31
AFA]
A3 32
2HA]
A7 33
2HA]
A3 34
2FA]

A7% 35



24
A7 36
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2
A7 38

24

A
A3 40

24

AHA
AT 42
A
AT 43
AHA
AT 4
AHA]
T 45
AHA
AT 46
AHA]
AT 47
A4
T 48
AHA)
AT 49
AHA
A% 50
2HA]

A+ 51
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214
7% 52
A
373 53
214
AT% 54
A
A7% 55
A1)
273 56
A
AT% 57
A4
273 58
A
7% 59
AHA
A% 60
AHA]
3T% 61
AHA
AT 62
AHA]
3T% 63
A4
7% 64
AHA)
7% 65
AHA
A7 66
2HA]

A% 67
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214
273 68
A
A7 69
214
253 70
A
ATE
A1)
ATE 72
A
AT 73
A4
A% 74
A
AT% 75
AHA
A7 76
AHA
AT 7
AHA
A7% 78
AHA
AT™ 79
A4
A% 80
AHA
7% 81
AHA
AT 82
A4

A7 83
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214
ATE 84
A
A7 85
214
273 86
A
AT 87
A1)
273 88
A
AT 89
A4
273 90
A
7% 91
AHA
ATE 92
AHA
3T 93
AHA
AT 94
AHA
7% 9%
A4
A7 96
AHA
AT 97
AHA
A7 98
A4

A7 99
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A
A7% 100
A
377 101
A
A% 102
A
273 103
A7
AT% 104
A
A73 105
2
XT3 106
A
A7 107
AHA
7% 108
AHA]
7% 109
AHA
7% 110
AHA]
AT 11
A4
AT 112
AHA)
7% 113
AHA
AT 114
2HA]

A% 115
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A
A% 116
A
AT 107
A
A7% 118
A
273 119
A7
A% 120
A
7% 121
2
AT 122
A
7% 123
AHA
AT 124
AHA]
7% 125
AHA
T3 126
AHA]
A7 127
A4
7% 128
AHA)
A7 129
AHA
7% 130
2HA]

A% 131
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A
AT 132
A
377 133
A
AT 134
A
273 135
A7
A% 136
A
273 137
2
A% 138
A
A7 139
AHA
7% 140
AHA]
AT 141
AHA
AT 142
AHA]
7% 143
A4
AT 14
AHA)
A7 145
AHA
T3 146
2HA]

AT 147
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[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

S=50dl 10-2805915

O A AAIFEIOIA, CAR B TCR, olZd, mTCRE] F42 gellA S7hd 2de nels S7kd 39 Fo
ZHE o, dlg 5o, & AXE, o A B/EE T AN BHEE o] EdReld FHR

A AAFE A, S 7FA FrE o] shRNAS] 32 o] 5ol 2 JHe] Aol ZREE O od] Z47t AlojH= A
A

AloFEjo A, F ZTEREE U6 X
A, F ZTRREE WE A
W

2 uEdyg. JdE
A FE A, ZERE
U5 A A, WY M9 75S A E FAAE WY AAXJE F&A = Fi=oln.

AR AAkejol A, WY AIFEAE 487 T g7r=3= PD1, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1,
CEACAM-3 = CEACAM-5), LAG 3, VISTA, BTLA, TIGIT, LAIRL, CD160, CD96, MerTK 2 2B4= o]Fojzl Fo=
5y A=,

o]
=4

Al

BoAXFE A, WA AFEe 7%S ¢ksiA 7= §-x A= FAS, (D45, PP2A, SHIP1, SHIP2, DGK <3}, DGK
B}, Cbl-b, (D147, LRR1, TGFBR1, IL10R <=}, KLGR1, DNMT3A 2 A2aRE o] Fojxl FomRE Megrc},

A AAFHN A, WG M 7T FsAY= 2

shRNAZ} o] &¥ith. A AAGeelA, F 7k F&8 9 shRNAE W AX9 75& kA7 9
XAz AY, W M 7S A= Aol FHAE FAoR sl AN AAGHA, F /1A
o] shRNAx= PD-1& HAH o2 ). 7 7HA §389 shRNAE st 45 AALE A, 3Fvhe] shRNAE=
PD-1& XA o2 3lal A2 shRNAE TIN-3S HH o2 g}, T 7F4] §38 9] shRNAE X338t I35 AA e el

2
shRNAT= Al shRNA A 2 oFE]-4l2 shRNA M ES E 83l dloja 325 A3, A5 A tE
doll 71AE shRNAE IH3l= 7] AL AIdHE 2-2192 o] Fojx Lo ZRE AH 9 }
A AAGE A, Yol 71A1E shRNAE ZPske G471 A8 AERE 2-2192 o]Fojxl
AEe e, of7|A 7] MDAl shRNA M ES g3t £ AASHEHol A, 2o 7]4E shRNA
APeE 97 AES MEHE 2-2198 o]|FojX FogRE MEE HNIS& s, o7 A7) IS
E]-4l2 shRNA M ES ZY 3},

fru
Jr
An)
¢
)
A O 14

QR AAFHelA, WEE Q7] Y ALWE 220 Ei 221 F ol shhE TgaTh. A ANFHelA,
i ehavs wE mi ovleleay WE, o Fol, Welelels WE, 7, dERulelezy W,

OE FHOlH, B OR EE TR, ofF Hol, nRS WASE WEHE et Wel AEE Age, o
AN b el shRNASL EH fAAre] wAe XA Aol Uld shRAS WA @e uawel An
o 40% olst2 ATk, A% AAFEoIA, W AZE A-Feh T AL} NK AL Abolol A At

g2 o, BAe Ay 7iAE by AXE L35 3} =] 5

o A5 AASHA, WY AEXE dY EAZEEH FAEC. G5 AAGdelA, A MEelA HHE

CAR T TCR, ¢l& E9], mICRel 23] ¥4d & &Y =59 7 B ¥Ao] HAEHE TY v 48 Z2+=

o}

g2 e, 29L& 14 Yo Bojxoz AFste e r xd g F8A 2 WY MEe UF

S o3| FAAY] WY AFEHY BHS BAAIAY AaAE S Jde FAA JYAE T¢ske W

g NEE AFT3}

o2 e, 29L& 14 Yo Sojxoz AFsts e r xdE &Y ¢8A 2 WY MEe UF
FolA 7= FARY] WS Ao WEHS ALATIAY AAAZL & JE A FYAE 2sE W

A5 AAGHlA, FHHer zE Y &A= 7vs Fd #8A (CAR) E= T AlE FEA
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[0025]

[0026]

[0027]

[0028]

[0029]
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(TCR) ]}

AR AAFE oA, Aoz 2AE FY FEAT CARolth. AN HAAIFE oA, CARS AXE © 39 Q14
THdl, s EHdl, B OAE W 25 A wHdls 2§ech. A5 AAGHA, CARS AE 9] e
2 el %4 P SolHow At

AAFE A, CARS] AlE W] AlE A =l (D3 AEF ((D3T) AES] AlE o =HelS xgHgtc,
AA G, CARY AE W AT AE =ule dEASAY EAE FUhER EIEET. dR
Bl A, FEATA EAE 100S, 0X40, (D137 (4-1BB), (D27, 2 (D28E o] Fojxl 2
AeEch, AR AAFEANA, FEATFA EAE (D137 (4-1BB)olth. AR AA e, FEATA A}
o}

AR AAFHAA, FAMow 24H FA FEAE TRk, ¥ AAFEA, TRE HmFd TR

(mTCR) ©] T}.

A AA koA, T2 FLLS TSow o]Folzxl FomRE Muldr: 5T4 (FUu GokwlA) | 707-AP,
907, AFP (a-efolgtulza) AlIbZIP (QF=EZA-FX% bZIP), HPGL (917F AHA Bol& FAx-1), a5p1-9
H1™, a.5p6-EH 1, a-HEolA-FMxd A 2AvbA], ART-4 (ADPE]|BAEWAA~HEA|-4), B7H4 (v-AHE
EuQl-E T-ME 843 A4 1), BAGE-1 (B Z4% &<9-1), B(L-2 (B-AE CLL/®=Z%-2), BING-4 (WD
HhE =9 46), CA 15-3/CA 27-29 (FAl 1), CA 19-9 (& <) 19-9), CA 72-4 (& I 72-4), CA125 (&
gl 125), ZHE|Z™, CAMEL (SAFolA CTL-<d2% 3), CASP-8 (Ft=3kAl 8), 7F5i4l B, 745441 L,
(D19 (¥3}&Fel~E 19), CD20, CD22, (D25, CD30, CD33, CD4, CD52, CD55, CD56, CD8O, CEA (<tujol a4l
SG8), CLCA2 (E=2gol= AY B Z(accessory) 2), CML28 (WHd &4 wlgw 29k 39 28), FAAEA-HA}
uld - Febal XXIIL, COX-2 (Ale]ZZEAAIYAI-2), CT-9/BRD6 (/1% & 9), Cten (c—Edk ®lA-FAL
) Alo]Z® Bl, Ale]Z® D1, cyp-B, CYPBl (NEAE p450 el 1 ArEsfda] b @ 1), DAM-
10/MAGE-B1 (ZA=-a13 3] Bl), DAM-6/MAGE-B2, EGFR/Herl (¥ A4 <& 4=&4), EMMPRIN (u}A7]
(basigin)), EpCam, EphA2 (EPH <=8 A2), EphA3, ErbB3 (Erb-B2 4&A E]ZAl 7|tbolAl 3), EZH2 (A2E
2 Z9F I9A B4 2 JEFHe 234 (enhancer of zeste 2 polycomb repressive complex 2 subunit)),
FGF-5 (AdfobAlE A7 <A 5), FN (I B 2YE), Fra-1 (Fos## 39-1), G250/CAIX (&4t F3tE 4 9),
GAGE-1 (G 391-1), GAGE-2, GAGE-3, GAGE-4, GAGE-5, GAGE-6, GAGE-7b, GAGE-8, GDEP (M @AolA Ako]s}lA
ddE F12), -V (FFIU|E 7]votAl), gpl00 (EEtmAlelE AlE-5o]4 &4 GP100), GPC3 (=9
Z¥3), HAGE (Va3 &4), HAST-2 (AExEWd~HebA side] 1A | 1), 41, Her2/neu/ErbB2 (Erb-B2 &
A E]ZA 7)gobAl 2), HERV-K-MEL, HNE (¥]Se}2)), &l ¥k~ NKX 3.1, HOM-TES-14/SCP-1, HOM-TES-85,
HPV-E6, HPVE7, HST-2 (A|Z%91-2), hTERT, iCE (FF234A] 1), IGF-1R (& HAF A4 Qlx-1 484,
IL-13Ra2 (UEFZ-13 &4 MEHFY o 2), IL-2R (UEHFZ-2 &4, IL-5 (AEFZ-5), vAds g
g a4, Z29ad 2, 283w 4, Kie7, KIAA0205 (HAEATELZYAS ofNEdNAHe A 1), KK-
LC-1 (Z1ebd+r = o &9-1), KM-HN-1, LAGE-1 (L &9 =ide] ww-1), =9l, MAGE-A1, MAGE-A10, MAGE-
A12, MAGEA2, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A9, MAGE-B1, MAGE-B10, MAGE-B16, MAGEB17, MAGE-B2, MAGE-
B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-C1, MAGE-C2, MAGE-C3, MAGE-D1, MAGE-D2, MAGE-D4, MAGE-E1, MAGE-E2,
MAGE-F1, MAGE-H1, MAGEL2 (&= 39 mjuz] L2), WulZ=Z% A, MART-1/Melan-A (T-A|¥E-1o] 93] <l12=
SAZ ), MART-2, WEg~ gy 22, MCIR (Begfx=32" 1 F&A), M-CSF (WAAE F2Y-A=
A=b), wAd™, NGS0/PXDN (HSAITH), MIP 11 (vlEZ A wlgzZZ =2 ola] 11), MN/CA IX-3d (84 F
F3lE A 9), MRP-3 (U5 ofE WA-d% wald-3) MUCL (F4 1), MUC2, NA88-A (VENT-fAF &wHleubx 2
A 2F(pseudogene) 1), N-ofAldEFAA-oln|dEMAHZA -V, UQ-PAP (Me-&d (A) ZHEA),
NGEP (el e M= Fdx), NWP22 (3] sfE™ 2~ ez 22), NPM/ALK (FEH X271, NSE (5
H-5o|& oz atolAl), NY-ESO-1, NY-ESO-B, 0A1l (ZF34<d QIL 1), OFA-ILRP (F¥Felold I mjAds v
W g4 @A) 06T (0-GleNAc EWAFHTA), 05-9 (AXA 98l), o ~H oz o ~H QO ZE  pl5 (CDK
A A 2B), p53, PAGE-4 (P 39 =ida] wWu-4), PAI-1 (Z&2vel 2434 JAA-1), PAI-2, PAP (A
Ha A E2FEtolAl), PART-1 (HHA t==7l-Alojd dAME 1), PATE (A9 9 13 3% 1), PDEF
(A¥A-F2 Ets AP, Pim-1-7|UelAl (Z2ulolel=A B3 F9¢] 1), Pinl (FPEL-ZFY A|L-EWx of
Al NIMA-%3 322 1(Peptidyl-prolyl cis—trans isomerase NIMA-interacting 1)), POTE (ZHA,
3 2 ogdlol A ZdE), PRAE (SAFolA -A¥ oz H3E ), Z22H <l (prostein), ZZH|

d
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[0030]

[0031]

[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

S550dl 10-2805915

o|UA-3, PSACAHA-5o]4 a91), PSCA (AHH 2B (stem) ME F), PSGR (AHA-5ol4 G-did AZ
Pe (coupled) +&A), PSM, PSMA (HEM FolA = &), RAGE-1 (X1 &% +F <), RHAMM/CD16S,
RUL (A1 AbAl kA 1(renal ubiquitous protein 1)), RU2, SAGE(%= 39), SART-1 (T-Al%E-19] <& <l
AEE Al M2 9 &F9), SART-2, SART-3, Spl7 (F8=F =¥l 17), SSX-1 (SSX #idz =W 1), SSX-
2/HOM-MEL-40, SSX-4, STAMP-1 (STEAP2 wl&r& ]l H|o]=(metalloreductase)), STEAP, Aju}olul =~ xjulo]ul-
213, TA-90 (¥ A3 339¢-90), TAG-72 (¥ A& Jobuwizl-72), TARP(TCRy diQt Lz @),
TGFb (FA 3 474 A= B), TGFbRI1 (BHAS A A= B &4 11), TM-4 (EANASFE| A 4),
TRAG-3(81& WA d& 4 3), TRG (T-AIX 8 vy Fdx3}b), TRP-1 (LA1H #=8A ©d$-1), TRP-
2/6b, TRP-2/INT2, Trp-p8, ElZAlubAl, Elpa (Bl -Zelaveal ggsbal), VEGE (J# W3] 473 oAk A),
VEGFR-2/FLK-1, % WI1 (UF2 T4 1). 4 AA e, 24 FdLS (D19 F= (D220t} U AA| S
oA, EA U CD19e]t}.

QR AAGHelA, EH FAe ¢ AE, ¢ 22 L/EE T ARG UelA E= EW FolA wde] F
7he g elolet,

AN AAIGHNA, 54 FLL thgor olFolx ForiE HeEn]: a-NEd-4/m, ARTC1/m, ber/abl,
E}-7}eld/m, BRCA1/m, BRCAZ/m, CASP-5/m, CASP-8/m, CDC27/m, CDK4/m, CDKN2A/m, CML66, COA-1/m, DEK-CAN,
EFTUD2/m, ELF2/m, ETV6-AML1, FN1/m, GPNMB/m, HLA-A=0201-R1701, HLA-A11/m, HLA-A2/m, HSP70-2M,
KTAA0205/m, K-Ras/m, LDLR-FUT, MART2/m, ME1/m, MUM-1/m, MUM-2/m, MUM-3/m, ®]2A1 Z#d2~ 1/m, w2~
PAP/m, NFYC/m, N-Ras/m, OGT/m, 0S-9/m, p53/m, Pml/RARa, PRDX5/m, PTPRX/m, RBAF600/m, SIRT2/m, SYTSSX-
1, SYT-SSX-2, TEL-AML1, TGFbRII, 2 TPEm; 1714 &A ¥ & M, o 27 Q/EE= T4 vASE U
oA E= W el EdE o e sdweld Fejolnt.

=]

AN G, W ALY )5S FBAIE FRAAY BAL e F St o3-S opl g

flo

AR AAGHNA, W AE )5S AL FAME Beom oFold FomiE Mtk P,
PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 X:+= CEACAM-5), LAG 3, VISTA, BTLA, TIGIT, LAIRI,
CD160, CD96, MerTK, 2B4, FAS, CD45, PP2A, SHP1, SHP2, DGK €%}, DGK A|E}, Cbl-b, Cbl-c, (D148, LRRI,
TGFBR1, IL10RA, KLGR1, DNMT3A, % A2aR.

A AAFE AN, WY AES] Tse oY= e WY AEe] WY ukgS gtk Ak o
Hel Axe WhgS ST

AN AAFEIA, W Az Wl whES ofeksh Rate] uldk W] AEO W& TS HRlAe
e AANRIE 84 = HEE AP

A AAGEClA, W AAZRJE F8A B FRiEs Ug o2 ooyl woRNH AEEn: P, PD-
L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 = CEACAM-5), LAG 3, VISTA, BTLA, TIGIT, LAIRIL, CDI6O,
CD96, MerTK, % 2B4.

AR AAFEAA, FAG FAAE FAA AAe] FA ste] W Ams wastel 30, 40, 50, 60, 70,
80, 90 W 5% oo WY AL /)5S oA e WY AEIMG fAA] WAL G,

(3

QR ANGHelA, f1074 AAAE We] Ao W g ogtet Bl U@ Wel Aol Wge T

AV AAFEAA, FA4 R AL WY AAZAE £gA B S E mPshe FALGY BHL FaA



[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]
[0060]

[0061]

oin
1]

=61 10-2805915

21},

QY AAFHAN, F14 AL eow olFold FomyE Aud fAxe] WAL FaAT: P,
PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 X:+= CEACAM-5), LAG3, VISTA, BTLA, TIGIT, LAIR1, CD160,
CD96, MerTK, 2 2B4.

1 AN el A, FAA SEAE R T (RNADO 98l e} AlEe] A5 e ks
4 AFEAA, Bt z3be] f07 FAAE RVATe] o8] Wel Aol A W
fAe] WA gaANT,

l

frdzte]
o Axe] 7

AR AAFHANA, FAA AAAE WY AL A5 FHATIE WY FAAE BHOE A,

2 g A
xe) A5 g ohAIE Hold FAA4E EHoR S, or|A Al FAA AL Al FAAE aqgi
S A2 A AL A2 FA4E BHoR B, o5 dele xS EHow @}

A WA FEl A, RVAIE FE lo)® RNA (shRNA)S] olsf vhAEeh. Q% AAFEA, RiAiE st &t
shRNAOl o]&)] wizjec), A5 AAIGE A, RNAiE 2 719 shRNAC <Js)] wj7]e ).

AR AAFENA, 2 He] shRNAE PD-18 %A o= vk, AR AAFEjolA, A1 shRNAE PD-1& Ao =
3kal A2 shRNA= TIN-3S #A o= vk, A5 AAFElelA, Al shRNAZ PD-1& ¥A 22 3hal A2 shRNAE
CTLA-45 A o= drh. A% AAFeelA, Al shRNAZ PD-18 #4 o= 3kl A2 shRNA LAG-3S ®A o=
gk, - AR, AL shRNA PD-1& 4 S= &bl A|2 shRNAT TIGITE &4 o= ot

A AN, W AL UG S S EALHE AL TG A AN, A
EE S} 23] shRVAE mHse wEAeHs A4 AR ANFHAA, WY Az

KR
SHRNAE S1SHE TRl oEs AAe mdUth g AFEA
= AQ e BEa b,

AR AAFENA, shRNAS ZH ks FEUEHE A AEWs 2-219 3 238-2672 o] Fo|3] IO RNE
EN
1

A o

Y AN G A, ShRVAR TR oh FEUQE S AL wE) o) qlrh

9w AAFeelA, ol g shRVAS) Wae Aolg xzmele] ofs) zizt Aok, A% Ax A, 2 A

Aol R ShRNAS] WAL 2 o) gold ZEmEld] s 27k Aoldh, UF AN FEeI A, 2 A2 Fold xz

SEE RNA EelWed 111 SRt Ay AAFHA, 2 A LRREE U6 TRREl, A3 AA
FeAA, U6 ZEREE Fold FORNE FeHrh. A AAFHAA, 2 A9 ZRREE A ol W

Foz WA, B Fol, 54 AAFHAA, TEREE A vel HFo WFE. BE A%

AN, TRREE mees ae Mo WFH

A% AAFHANA, FAACE 248 FU FEA D 404 HAAE NHERY 247 B@Ad. 9¥ 44

Fehol M, fAHoR 248 F FEA L KA AL B9 NPy wdd,

201 def e w2 WHCI, 4R AAFHAN, wld2d AE

ﬂ Ei]ﬂ]-o] a] 2~ Hﬂ

[
il
o
=
H
TN
I
N
g, -
EE
L
o
T
il
>
0
=
=2
@
jl
=
K
_V}i
> o
Ji
rlr

AR A A] ol A AEE T AlZE 5 Adds] (NK) AER o]Folxl o riE Mg, A5 HAAY
elol A, W] ME= T AlEo|th, AF AAFEA, T AlEE D4+ T AIE H& D8+ T AlEo|t},

A AAGH M, b Axs Tde HME Aol 2 71 shRNA B CARE Y shs 7R LEHE MEE 2
FHarh. AN AAIFEiOA, 2 JHe] shRNAE A= ZFoldh wako = wigkd 2 JHe] Aoldk RNA EewehAl 111
Z2RE] o8] 27k AlojHnt. dE 5o, 54 AAIGHAA, ZEEEE HdA o] wgor widgdEn,
o AAGE A, TRREE medA me wEow HHE]:QD} o3 A Aol A, CARS (DI9E H Ao
3kar, A1 shRNALE PD-1& ¥ o &fal, #12 shRNAE TIGITE HA o= 3},



[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

ek g F8A (CAR) e T AE 584

(TCR) ¢t}

gB A4, FHAoE 22E Y F&AE CARoIth, Ui Aol A, CARS AX ¢ 3¢ <14
=, BHE =l 2 AFE Y A5 Ad =relS Fesict. A5 AA S, CARY AE 9 I 2
2 Eele T4 Yo Eojxoz Agsir}

A A xJokEjoll A, CARY AE W A5 A Z=H¢le (D3 #AlEt (D3y) A& ME W =Weds E3sliv}
SR AlFeoll A, CARS] A U 235 AG =dde FeATAH AE FUME Xy, dE
AA A A, FEATFA ExFE= 100S, 0X40, (D137 (4-1BB), (D27, % (D28% o|Fo|x Lo ZHE

2]

Bl . 2
deigct, AR AAGEHAA, FEATAE TR (D137 (4-1BB)ojvh. AN AALHAA, TEATH B

ot

QR ANGEelA, fAMon 2AE FU FEAE TRl Q¥ AAFHAN, TRE mwmFzd IR

(mTCR) ©] T}.

QR AA FUNA, EY FAS & AX, ¢ 23 R/EE FF ARG dolA mE EW gl A BAE,

H

o geka) | 707-AP,
A FHA-D), abB1-¢1
AW EA-4), BTH4L (v-AE

AE ANl A, FZH FYS oz o]Fo
9D7, AFP (a-°efjoltiid), AIbZIP (=2A-F%

A ForKH MeHEY: 574 (4

% =
H 1™, a.5p6-Qlel 19, a-wlgold-=dxt4] A 2
d 5

=
o
=)
2
=
=]
7
I
oo
=)
lav]
i
f
>
[
R

Evd-gf T-AlE A3 AAA 1), BAGE-1 (B S4%F <-1), BC(L-2 (B-Al3%E CLL/®EXZ-2), BING-4 (WD
vk ol 46), CA 15-3/CA 27-29 (F41 1), CA 19-9 (F &9 19-9), CA 72-4 (F &Y 72-4), CA125 (&
gl 125), ZrElE]E™, CAMEL (ZSAFoA CTL-A4" ), CASP-8 (FkaukAl 8), JHg4l B, 741 L,

(D19 (¥3} ZF&{~¥ 19), (D20, CD22, CD25, CD30, CD33, CD4, CD52, (D55, CD56, CDSO, CEA (wjo} ¢l
SG8), CLCAZ (E2gtel= Ad HZ 2), (ML28 (Y =54 HIdW TF I 28), IAEA-FAF v d, &
Al XXIII, COX-2 (A}o]ERSAAYA-2), CT-9/BRD6 (¢F/313k 3¢ 9), Cten (c—=eh BIA-FAF dhula),
Abo]Z# Bl, Ale]Z® D1, cyp-B, CYPBL (AEAE pa50 =] 1 e b @8 1), DAM-10/MAGE-B1 (&
AZ-AZ & Bl), DAM-6/MAGE-B2, EGFR/Herl (%3] A% A} 4=&A]), EMMPRIN (®}A]Z1), EpCam, EphA2
(EPH =8 A2), EphA3, ErbB3 (Erb-B2 =& E|ZAl 7|UolAl 3), EZH2 (MAE 2 F2F AA H5FA 2 A
B olfld), FGF-5 (AdfotAlE A7 9z 5), FN (I B298), Fra-1 (Fos#d a<1-1), G250/CAIX
(eR2F F4=3l3 4 9), GAGE-1 (G &¥-1), GAGE-2, GAGE-3, GAGE-4, GAGE-5, GAGE-6, GAGE-7b, GAGE-8, GDEP
(AP A olatA Tl FAAD), G-V (2 FFUo|E 7[HolAl), gpl00 (BEfAlo]lE AlE-5o|4 <
GP100), GPC3 (EF¥¥z13), HAGE (UAE &9), HAST-2 (AEXEIAIA dy 14 A 1), A,
Her2/neu/ErbB2 (Erb-B2 4=&A E]Z41 7|volA] 2), HERV-K-MEL, HNE (®W&2k4l), & oHk~ NKX 3.1, HOM-
TES-14/SCP-1, HOM-TES-85, HPV-E6, HPVE7, HST-2 (A|2%<1-2), hTERT, iCE (F}2=3Al 1), IGF-1R (S1&d &
AF A QA1 84, IL-183Ra2 (IEFZ1-13 84 HE/Y o 2), IL-2R (IEFZ-2 84, IL-5
(RIER/71-5), "Ads gvd $&A, Zadd 2, Zgad 4, Ki67, KIAA0205 (HAaEASeEdIAE
oMAEd~ A 1), KK-LC-1 (ZIebfqr =1 & 3d-1), KM-HN-1, LAGE-1 (L &9 #i=Z= ¥id-1), #wl,
MAGE-A1, MAGE-A10, MAGE-A12, MAGEA2, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A9, MAGE-B1, MAGE-B10, MAGE-B16,
MAGEB17, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-C1, MAGE-C2, MAGE-C3, MAGE-D1, MAGE-D2,
MAGE-D4, MAGE-E1, MAGE-E2, MAGE-F1, MAGE-H1, MAGEL2 (ZAZ 39 sde] L2), waZE4l A, MART-
1/Melan-A (T-Al¥E-1c] 2ola) <la®l Sz a9), MART-2, wjEgx wwd 22 NCIR (Agt=z=2" 1
82, M-CSF (HAAE ZF2Y-2= Qlxb), wAd@, NGS0/PXDN (HZAthal), WP 11 (MEZ A WEgz=
ZHolAl 11), MN/CA IX-F¢ (83 ¥4354 9), MRP-3 (G52 WA-I3 dwz-3), MUIC1 (F4 1),
MUC2, NA88-A (VENT-H-AF Zrloutx 2 9647 1), N-oldIFFar-olndEW AT ehA-V, v Q-PAP (U] Q-
=9 (A) EHetAl), NGEP (A EdeA Tdd M2 62, P22 (3] wjE= 2~ whulz 22), NPM/ALK (57
Yo FA), NSE (FFH-50]3 o=glolA]l), NY-ESO-1, NY-ESO-B, 0A1 (Z¥d% QIL 1), OFA-iLRP (Z<E)
old &Y mAL gud F=8A wilAE) 06T (0-GlcNAc EWHAHATA), 05-9 (AZA HE), O H Q7
S2HQEY, pl5 (CDK A4l 2B), p53, PAGE-4 (P &9 =g =ww¥-4), PAI-1 (Zgxn=z A3t <
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[0069]

[0070]

[0071]
[0072]
[0073]
[0074]
[0075]
[0076]
[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

S50l 10-2805915

AA-1), PAI-2, PAP (ARG A FAgelobA]), PART-1 (AEA t==A-Alojd HALE 1), PATE (HgA
! 3k 2 1), PDEF (AEA-f Ets 2AD), Pim-1-7]volA] (Z2utolgjAAd 8 29 1), Pinl (FE
-X 2 A|A-EUWA ofo]vjEkA] NIMA-AE 24 1), POTE (AEM, Wi, 13 2 guto A w3 %), PRAME

FoA $MHow WY FY), TEAH, TR oluAl-3, PSA(HHEM-501% 3¢), PSCA (AHAM
|2 &), PSGRIAHA-50134 G-aruld AZHE 482)), PSM, PSMA (A o3 q &), RAGE-1
A T 4F F9), RHAMM/CDI68, RUL (2174 AbA] ©held 1), RU2, SAGE(S% ¢), SART-1 (T-A|E-19
oaf ¥ Wy AE ¢kF ), SART-2, SART-3, Spl7(AAF whula 17), SSX-1 (SSX size] =8 1),
SSX-2/HOM-MEL-40, SSX-4, STAMP-1 (STEAPZ WlgZ]geE|o]|=), STEAP, Aufo]dl, Au}elrl-213, TA-90 (FF
A F0-90), TAG-72 (¥ I Febuld-72), TARP (TCRy ui¢t =] wuld), TGFb (F&AA3 A%
1A B), TGFbR1L (FAHF 44 QdxF B €4 11), TA-4 (ER=ZFEPUA 4), TRAG-3 (B]& WA o
4 FA2 3), TRG (T-AIE =84 vy F412=), TRP-1 (YA ZF &4 A9-1), TRP-2/6b, TRP-2/INT2, Trp-
p8, ElZAkAl, Elpy (Bl -Zepomcal g4304), VEGF (P2 W] 4% A A), VEGFR-2/FLK-1, 2 WI1

(LE2= TE D, 47 AASHAA, 24 Fd2 (D19 = (D220]vh. dF AN dA, 4 FL2 (D19

g

al

W

& |
O

k

~~

ol
=

[
w =
)

rlo

o]

2,
EY
Hd
o2
BN
>

H/EE TF AR ol = W FolA o] F

AN AAIGHNA, 54 FLL thgor olFolx ForiE HeEn]: a-NEd-4/m, ARTC1/m, ber/abl,
E}-7}eld/m, BRCA1/m, BRCAZ/m, CASP-5/m, CASP-8/m, CDC27/m, CDK4/m, CDKN2A/m, CML66, COA-1/m, DEK-CAN,
EFTUD2/m, ELF2/m, ETV6-AML1, FN1/m, GPNMB/m, HLA-A=0201-R170I, HLA-A11/m, HLA-A2/m, HSP70-2M,
KTAA0205/m, K-Ras/m, LDLR-FUT, MART2/m, ME1/m, MUM-1/m, MUM-2/m, MUM-3/m, ®]2A1 Zd2~ 1/m, W2~
PAP/m, NFYC/m, N-Ras/m, OGT/m, 0S-9/m, p53/m, Pml/RARa, PRDX5/m, PTPRX/m, RBAF600/m, SIRT2/m, SYTSSX-
1, SYT-SSX-2, TEL-AML1, TGFbRIL, % TPI/m; o714 %A L& oF Ax, o 27 9/ T A U
oA = W ZelA EdE o e sdweld Fefolnt.

e F sht ol oplg:

flo

AR AAFeel A, WY AE] )5S ekl R 0
=

o AEe] 34 A

AR AAGHAA, W AE 52 AL FAME BEo oFold FomiE Mtk P,
PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 X:+= CEACAM-5), LAG 3, VISTA, BTLA, TIGIT, LAIRI,
CD160, CD96, MerTK, 2B4, FAS, CD45, PP2A, SHP1, SHP2, DGK €%}, DGK A|E}, Cbl-b, Cbl-c, (D148, LRRI,
TGFBR1, IL10RA, KLGR1, DNMT3A, % A2aR.

AR AAFE AN, W AME] 75 FBAIE FHAAE WY AEe WY ukgS gl B g
He AE] whgg 7RI

AR ANGENA, W AEe] W wHEE oY EAbel tig W HEe WS TUMNE FHAE
e AANRIE 84 = HEE AP

AR AAGHeIA, W] ALENE FEA EE s Bgow olFor Fomyy Aduth: PDL, PD-
L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 X+ CEACAM-5), LAG 3, VISTA, BTLA, TIGIT, LAIR1, CD160,
CD96, MerTK, 2 2B4.

AR AAFEAA, FAG FAAE FAA AAe] FA ste] W Amst wastel 30, 40, 50, 60, 70,
80, 90 Wi 5% oo WY AL /15S oAl WY AEeIMG FAAS] WAL G,

AR AAGHIA, FA4 A W ALY WY WL oGt Bl UF W AL WS 27
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[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

AAFENA, FAA FIA= WS AAZRJE F8A E

rr

ANEs IYsE 4%k wE S 7haA

QR ANFE A, FA4 FHAAE GLow o)FojW FowRE MU §Axe WAL AN P,
PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 %=+ CEACAM-5), LAG3, VISTA, BTLA, TIGIT, LAIR1, CD160,
CD96, MerTK, 2 2B4.

AR AAFHAA, FAA AAAE R 2 RADA oJa) A AES A5 ke faAe BHL
AN, A AAFEANA, St E3e] FAA AT RAC] o8] We] AN W AL )5S
A7 R WAL FaAUT

QR AAGHIA, FA AAAE We] AL )5S okEAYE v GAAE Ao A, We A
Z) 715 FAINE Fold FAAE BHOR S, o714 AL FA% HAAE AL FAAE EHoR
S5 A2 §44 REAE A2 fA4E BHo A, ol5e] dolo z@e ¥How dr

AR A ekefo A, RNAi= ZFS slo]l RNA (shRNA)o| oJ&f wizfdct. A5 AA|Fejol A, RNAIE 3k &3¢
shRNAoll faf mifgct, A5 HAAIFE A, RNAiE 2 70e] shRNAl <j&] wi7fE ).

AR AAFE oA, 2 JHe] shRNAE PD-1S T o g s}, A AAFefol A, A1 shRNAE PD-1& H2 o=
SFaL A2 shRNAT TIM-3& ¥A o2 3y, AdF AA|gelol A, A1 shRNAE PD-1S ¥ Ao & 3}l A2 shRNAE
CTLA-4Z2 A o= b, Ui A ekefol A, A1 shRNAE PD-1& T o2 &}al 7|2 shRNAE LAG-3S X o=
S}, A5 AAjekEfoll A, A1 shRNA:= PD-1& ®Z o2 3la A2 shRNAE TIGITE EFH o= 3},

A AAFE A, W AEe shRNAE IFehs FEUEE M 29T A5 AAGEHAA, 1 Al
F= S 2] shRNAS AYshs wEUSEE MES E3AT. AR AAFHAA, W AEe 2 4]
ShRNAS F9sh= wadHE A& 2ot

A AAGHIA, shRNAS FFdhs IS Ad2 AEa 2-219 9 238-267% o] Fojx] w0 25-F
AEE Mes 23

A AAGHANA, shRNAE 9 ehe w2 EE= AdE WE o dt

A AAFEol A, Aol E shRNAS] WHEE ol R wEld] o3 717t Alojrh. AR AL A, 2 79
Foldh shRNAS] =2 2 7o dolt ZuEHe s 742t Aojhnt. Ay AAGEAA, 2 o] ol 2R
EE= RNA EEEhAl 11T Z2EHo vk, of AAdEelA, 2 719 Z2RHx= U6 Z2EHot. Adf A
FHIA, U6 ZREH= Fold ForRE fdrt. A5 AAGHCNA, 2 Jje] ZEREE MR dold
go = EEEHE wedA v wiger wgdn. v A YH

Sof, 54 AN

ol A ﬁylil Hj o2 g

ol —
o =
el

)

A% AAFHANA, FAACE 248 FU FEA D H04 HAAE HERY 247 d@Ad. 9¥ 44
Fehol, fAHoR 248 FA FEA L KA HAAE A Ry wdA,

AN GO, HE s SEtavE WE s vlold A WEon, A5 HAAGE A, nlolH Ay WE =
dEjutolef s WE = ofienole]s W otk AR AAFEjA A, AEHlol s WE = Y EZulole s )
E]

Y AN G, WY AZE T AL F AAYH N AEE olFol FOomNE AeHTt, AR AA%F
Elo A, WY ME= T Mxeltt. dF HAAGEH A, T M2EE D4+ T ME HE= D8+ T A|3Eo|t).

AN A G, WY AEE FAF ME JoIA 2 B9l ShRNA R RS mReHE FEALEE AL
Feh A AAFHAA, 2 A9 hRVAE AR ot o wEE 2 el gold R FeviehAl 111
el o8 247 Aeldrt. A Sol, 54 NG, TEREE v W WEoR W,
oE AAFHAA, TRREE e me RFo MFEvh. A AAFHAA, RS (DI9F BHOE
3kal, A1 shRNAE= PD-12 ¥4 o2 3la1, A2 shRNAE TIGITE { A o= i},

o gueld, BUe 249 W AZE TPt YRS ATI 0 Fued, 9L W AT ¥
potdow Hevbed HAS L okt 2R AFAT



[0099]

[0100]

[0101]
[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

e e, RO Wel AX e 2ARS 49 wE PuE 2 g Ross w2 Tges A
= OPe AFB. Q% AN, Ao 24 FY FEAE A9 E= gesl dnn g 5
oMo APt AN ANFENA, AT P o B FFolth

tE geeld, Bee 4f mE JuE Anshod AEs] A% W9 ALt 248 ATE. e
AAFHAA, BAe A wE WHE AR AR ook Az WY AE E: 2B §ES AT
Atk AR AAGHN, fRdon 248 G FEAE A8 EE Wes dud g SolHow AF
Ak, AR AAGHelN, A8 EE PEE ¢ EE FYeln

WMol AEe] 75 ofEAzlE st oldel fAdte]l WEE oAlsh: T b f¥e &S slolw RN

3. AAGH 200 lolA, 2 JHe] EREEIF RNA EevebAl 111 Z2RE<l, ¥H,

4. AN GE 20 oA, 2 Ao ZREEIL Adoldt Foary feln E0 Zameel, wy.

5. AAGE 200 oA, 2 T ZRREZ} WE Aol Mz Folgk ko s njgtd

o

6. HAAIFE 1o oA, W AEe] Tee AT FAATE WY AAXJE FEA Ee Rh=dd, ¥

Ef.

7. AAGH 6ol A, WA AIAFXJE A = 2]=7F PD1, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1,
CEACAM-3 =+ CEACAM-5), LAG 3, VISTA, BTLA, TIGIT, LAIR1, CD160, CD96, MerTK % 2B4= o]Fojx o7
nE e, W,

8. AACHH 19] oA, WA AFX 75 A= §AA7F FAS, (D45, PP2A, SHIP1, SHIP2, DGK <},
DGK #lE}, Cbl-b, CD147, LRR1, TGFBR1, IL10R <3}, KLGR1, DNMT3A 2 A2aRZ o]Fojx F O RXHE Xeig,
HJ]E1
han | .

[

AN 19] oI, T A Kol shRNAE RS A A5 S FaAE Bl f94E RA0R 8
B #39) shRNAZH MY AZS] 7152 oA oIt HAAE EHOE s, W

N

=
=
-

9.
u,

10. AA|

o
O

1]

2] QolA, F 714 §-3 9 shRNAYE PD-1S A o= &=, HE.

11, AX ke 10 dolA, F 714 &3] shRNA ol A, i) dl}e] shRNAZF PD-1S ZA o2 alar A2 shRNAZF
TIN-3S EHo2 3hAY, ii) el shRNAZEF PD-1& %4 o2 3far A2 shRNAZF TIGITE HAO=Z 3=,
HﬂE1

han | .

12. AAGE 19 oA, F 7] F3 9] shRNA Foll A, dhvhe] shRNAS FW 38k $17] o] MEWZ 2-219

=
WS 2-2198 o] Fo

13. AAe 1o glolA, CAR = wICRS] EHol o AE, ¢ 24 W/EE FF vlABFAA FHE wAS
Holt QI B FelolAh, o AE, & 2A L/EE FF WABGNA BARE FAo SAveld Fu
o1, W]

14. AASE 1o oA, HWEZ AdHE 220 = 2219 7] AMES ¥38lE=A] oo ATgE A, 9@

15. A% 10] gloA, WElsl Hepavls we, Aelutolels wE, obdlwrtold s WE, ojdlwm-cigt
B wE dERutole s wEel Ael, W,

16. AAIFE 1o w2 WME S Eddshs WY AEZRAM, sh o] fdAke]l wdo] shRNAS -4 sholl A
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[0120]
[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
[0133]
[0134]
[0135]

[0136]

[0137]

[0138]

S5S0ol 10-2805915

ol AXT; 40% o] 3t=
17. AAGH 1690 oJA, A AEE AZb-Fall T AE e 248 (NK) XA, A A,

18. AAGH 1-17 F o= shio] W W AXE TS ok 2HE.

23. AA ke 220 glolA, FAAo T 2ZH FY FLA7F CARS, WA A =Z.

\}
NG
i
>
og
=
[N}
w
2
30,
2
>
(@)
=
=]
o
2
e
fo
o
o,
r o
1>
K
=)
r o
=)
=
offt
K
=
r o
=)
=
H
=
27
fof
r>~l
)
K
=)
o
o

zatel, W X,
25. AAFE 240 9o1A, CARS] AE 9] B 14 mulelo] ¥ Welo] Soldew AfEe, Wel AX.

26. AAFE 249] QoiA, CARS) AIE ) AT A mjelo] (D3 AlEF ((D3Y) AH&e] AE U Evjle X3

27. AN e 2600 QoIA, CARS] AE W] AE AY EeIle] FEATH BAS F/hE TP, WY AT

28, A FE 279 oA, FEA=A ER7F 100S, 0X40, CD137 (4-1BB), (D27, 2 (D28E o|Fojzx o=
FE AeEsE Wy A=xE.

29. AAIFE] 289 oA, FEA=A BA7F (D137 (4-1BB)Q), W AE.

30. AAIFHE 280 oM, FEAFAE EAXTF (D283, WY AAE.

h

31. A 220 holA, Fddez =2d Fd 87 TR, H AE.

32. AAGHE 31e loiA, TCRe] Ex=Z2¢ TCR (mTCR)QI, WS A,

33. AAFE 31 i 320 glolA, A Feol ¢ AL, ¢ 2 P/EE FF ARG WA EE EW
ak

34. AAFH 339 YolA, BH Fo] I OE o] Foln FTOEVE AeHE, WY A%

5T4 (P&Fut dkulzl), 707-AP, 9D7, AFP (a-®fobcbulzl)  AIbZIP (F==271-F%X% bZIP), HPGL (Q1xF 9
Z-1), ab5B1-AE 2%, abp6-Cle|2d, a-wEold-ZdAxIA A efAlvbA], ART-4 (ADPE]RAE
AT A1), B7THL (v-AE =dA-3f T-Alx &3 A 1), BAGE-1 (B =4% 39-1), BCL-2 (B-Al
3% CLL/®=ZF-2), BING-4 (WD WHE w=w<] 46), CA 15-3/CA 27-29 (F41 1), CA 19-9 (¢ 39 19-9), CA 72-
4 (4 I 72-4), CA125 (4 &Y 125), ZEEIZ™, CAMEL (ZAFolA CIL-<14d &), CASP-8 (FF2=u}A]
8), 7FelAl B, ZFe1Al L, (D19 (&3Zel2~E 19), (D20, (D22, CD25, (D30, CD33, CD4, CD52, CD55, (D56,
(D80, CEA (twllo} &9 SG8), CLCAZ (E=2Fol= Ald RE 2), (ML28 (WA =74 HdY T I 29),
FNEL-FAF @A F22 XX, C0X-2 (AFol S 2 A|AVAI-2), CT-9/BRD6 (9F/313 &9 9), Cten (c-
Dt Bl AL ghalE) | Abo]E ™ B, Alo]E¥ D1, cyp-B, CYPBL (AJEZE pd50 32 e 1 ABside] b Wy
1), DAM-10/MAGE-B1 (Z2F-913 3+ B1), DAM-6/MAGE-B2, EGFR/Herl (&3] A7 <1z} 4=&A]), EMMPRIN (w9}
AZ1), EpCam, EphA2 (EPH =& A2), EphA3, ErbB3 (Erb-B2 =83 E]24 Z]volAl] 3), EZH2 (AXE 2 &
g5 A 534 2 MBS AddA), FGF-5 (AfoxE 473 1A 5), N (3B2Yd), Fra-1 (Fos¥##
d-1), G250/CAIX (84F F48a4 9), GAGE-1 (G &9¥-1), GAGE-2, GAGE-3, GAGE-4, GAGE-5, GAGE-6,
GAGE-7b, GAGE-8, GDEP (H oA dolstAl &dHE FZA), G-V (FFIZWo)E 7|UolAl), gplo0 (Ehx
AbolE AlZE-Eo]7 39 GP100), GPC3 (Z& I %+3), HAGE (VAd 3H91), HAST-2 (A EWAHEA =g 1A
W 1), A1, Her2/neu/ErbB2 (Erb-B2 484 E]Z41 7|vpolA]l 2), HERV-K-MEL, HNE (WE&H4l), ZwQuks

X o
% -
r_>r‘_,o

A Eo
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[0139]
[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
[0147]
[0148]

[0149]

S5S0ol 10-2805915

NKX 3.1, HOM-TES-14/SCP-1, HOM-TES-85, HPV-E6, HPVE7, HST-2 (AZ%F<1-2), hIERT, iCE (FF=3A] 1),
[GF-1R (1&™ FAF 47 AA-1 F8A]), IL-13Ra2 (JEFZ-13 F&A ABEFY a 2), [L-2R (JEFA-2
FE&A), IL-5 (JIEFZ-5), uds gud ¢8A4, Zeadd 2, 234 4, Ki67, KIAA0205 (B]aXE23
Ed 2 E oM EWHHATA 1), KK-LC-1 (ZIEFFr #l & F¢-1), KM-HN-1, LAGE-1 (L & =gzl #d-
1), 29, MAGE-Al, MAGE-A10, MAGE-A12, MAGEA2, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A9, MAGE-B1, MAGE-B10,
MAGE-B16, MAGEB17, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-C1, MAGE-C2, MAGE-C3, MAGE-D1,
MAGE-D2, MAGE-D4, MAGE-E1, MAGE-E2, MAGE-F1, MAGE-H1, MAGEL2 (&M% 39 sjdg] L2), WulZ=w A,
MART-1/Melan-A (T-AM2Z-1o] 93] <14¥ SAF ), MART-2, viEZ 2 @z 22, MCIR (Egfx32" 1
&), W-CSF (HAAE Z2Y-A= Qlxp), wadd, NGS0/PXDN (HZAthal), WP 11 (MEZ A WEgz=
ZHolAl 11), MN/CA IX-&¢ (&2 ¥53&54 9), MRP-3 (HE 2 WA-dd dwz-3), MUC1 (FA4 1),
MUC2, NA8S-A (VENT--AF &H]enutx 2 54 xt 1), N-oldedZFFaa-olud Edl A ebal-V, d-PAP (d]2-
=8 (A) YA, NGEP (dgMellA dde =g Fd2), P22 () mjE=]2~ oz 22), NPM/ALK (57
Yo FEAT), NSE (FFH-Eo]7 o&dlolAl), NY-ESO-1, NY-ESO-B, 0A1 (&34 QIL 1), OFA-iLRP (Z<H)
ol A mAL ghud FgA dlE) | 0GT (0-GleNAe EdAHEA]), 059 (AFA @E), Q2 H Q7
S2HQEH, pl5 (CDK Al 2B), p53, PAGE-4 (P &9 =g =ww-4), PAI-1 (Zghxv]=z 2434
AA-1), PAI-2, PAP (AHA A FAelobA]), PART-1 (AEA t=zA-Alojd HAME 1), PATE (H ¥
2 w3k 93 1), PDEF (A@A-F2 Ets 912, Pim-1-7|vokA] (ZRulolz]2A 53 29 1), Pinl (g

T2Y A A-EWA ofolAm kA NIMA-AE A4 1), POTE (AEA, YA, 13 = ejwto] s 2d), PRAME
A Ao R wdE g), TR, ZREHo|UA-3, PSA (AHHA-5ol4 &), PSCA (dHA

° 2

P

)

> 12

28 HAE ), PSGR (AHPA-5o14 G-t d AZHA 5=83]), PSM, PSHA (A Fol= 2 3+¢), RAGE-
1 (A% ZF 9% 3+4), RHAMM/CD168, RET1 (217 kAl @A 1), RET2, SAGE (%% 3+9), SART-1 (T-AIXE

-lof] o3 A Y= HE ME 4F $9), SART-2, SART-3, Spl7 (A @¥d 17), SSX-1 (SSX #E& #HH
1), SSX-2/HOM-MEL-40, SSX-4, STAMP-1 (STEAP2 wlet=a|dE|o]=), STEAP, Ajulo]wl  Ajulo]wl-213, TA-90
(FF A3 FY-90), TAG-72(Z<F A% Foua-72) TARP (TCRy ter W =#¢l wrla), TGFh (FAAS

¢

A% A+ B), TGFbR11 (FA A3 A4 Ax B 484 11), TeM-4 (ERA~ZFEUA 4), TRAG-3 (B1& U
A e §44 3), TRG (T-MZ +&A FARH), TRP-1 (FA1A 84 #$1-1), TRP-2/6b, TRP-2/INT2,
T_E‘IL:

o O

Y [e]
Trp—p8, EIZAIWA|, E'PAEi-Zm] e &Ad3kA]), VEGF (83 W3 A3 <1#F A), VEGFR-2/FLK-1, 2 WT1

(UEZ FF D).

35. AAIFE 359 ojA, ®A o] (D19 & (D2291, WA AlE.

36. AAIFE 360 oA, ®A Fele] (D19]], W A,

2

37. ANFH 3436 F o= Aol gleld, EF o] ¢ AL, ¢ 2F Q/EE B ARG WolA E
E gelA WEel FrhE ¢ G0, W A%
38. AAIFH 33] QoM BH o] T OR olFeldl TORIE My

a-NE]d-4/m, ARTC1/m, ber/abl, WE-7}eld/m, BRCA1/m, BRCA2/m, CASP-5/m, CASP-8/m, CDC27/m, CDK4/m,
CDKN2A/m, CML66, COA-1/m, DEK-CAN, EFTUD2/m, ELF2/m, ETV6-AML1, FN1/m, GPNMB/m, HLA-A*0201-R1701, HLA-
A11/m, HLA-A2/m, HSP70-2M, KIAA0205/m, K-Ras/m, LDLR-FUT, MART2/m, MEL/m, MUM-1/m, MUM-2/m, MUM-3/m,
el ZFdH2A 1/m, vL-PAP/m, NFYC/m, N-Ras/m, OGT/m, 0S-9/m, p53/m, Pml/RARa, PRDX5/m, PTPRX/m,
RBAF600/m, SIRT2/m, SYTSSX-1, SYT-SSX-2, TEL-AML1, TGFbRII, % TPI/m;

Fol oF Alx, oF 27 B/EE FF VASE ol E= FY A

>

wAE o FU| E

39. AAGH 21-38 T of= Aol oA, WA Ao Yss AV FAdAe] Rde] v T sk ol

E/.
=4
2
o
o
=2
=4
e
ra
12
z
olo
o
Ho
i
=1}
X
e
rir
X
Hd
fr
4
12
X
Hd
10
Mo
Lot
Ho
i
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]
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v WY AEE) We] g TANYE Bl g Wy AL Fis

T

vi) Wel AEe) Wel weg ogtalt wAdl tha wel AEe) F7hE kg

40. AAFE 3991 dojA, W ME9 7FS dSATE FAAVE gEoR o]Foj3] FOoRRE AYEE,
Wo] A¥: PDI, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 =% CEACAM-5), LAG 3, VISTA, BTLA,
TIGIT, LAIR1, CD160, CD96, MerTK, 2B4, FAS, CD45, PP2A, SHP1, SHP2, DGK <3}, DGK A€}, Cbl-b, Cbl-c,
(D148, LRR1, TGFBR1, IL10RA, KLGR1, DNMT3A, 2 A2aR.

A1, A FE 399] QleiA, We] AES] %5 fahAlE FAAT WY AES W WS olgshe
g wel AZe] wge FAAYE, Wel AX.
2 ofgrh A o WY Ame WeE FAATE

42. AAFE 419] gloln, MY AE WY
AA7E W AZLNE FgA EE A

43. AAFE 429 YOI, WY AALIE £87 TE 07} Lo ofFolxl FORVE AuHE, W
9 M. PD1, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 %=+ CEACAM-5), LAG 3, VISTA, BTLA,
TIGIT, LAIR1, CD160, CD96, MerTK, % 2B4.

44, AANGH 2143 F o= Ao doAA, FHAA FJIA I} FHA Al B st WE AEe} vusty
30, 40, 50, 60, 70, 80, 90 H+= 95% o] o2 WA MIEO 7|5 oFFA7]= WY A 2] WHE

& HAEATE, 1Y A,

45, NG 4ol QoiA, FA A W ALY WY WS o Bl g WY AL W
2 FAATIE fAAe) BEALS FAaAE, WY AX,

46. AAFE 450 oA, A A AZE W AAXJE FEA B dPEE APshe fazke] 2Es

A7, AAGE 460 JloA, FAA AV vdeom ofFozl woemiRy ddE fHze wdE
A7, W9 ME: PD1, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 X% CEACAM-5), LAG3, VISTA,
BTLA, TIGIT, LAIR1, CD160, CD96, MerTK, 2 2B4.

48. AXFE 45-47 F o= A JolA, FAX A7} RNA 7HE (RNAD) O olal W] Ao 7]5S 2k3hA|
e FAAe BES gaATE, WY AXE,

49. A S 489 oA, st Zzhe] FHzF FI A 7F RNAiol o8] W AEolA W Axe] Vs o)
AN FARR BEE gAaATE, WY Ax.

50. AAH 4900 QoiA, AR A W AEe] AT EAE v FA4E BHow A,
Aolg f4 A W AL N5 FEATIE ol FUAE HHOR Hnl, 6B Fol, Al F4
A A AL A0S B0 A A2 AR AAAE A2 FA4E EHOR b=, W A,

[

51. AAA1%E] 48-50 5 o= Aol lo1A), RNAiZ} &2 sllof3 RNA (shRNA)ell 93] wj7isl=, W A=,
52. AAIE 5100 gloA, RNAiZF sfuh Zwhe] shRNACL ofsf wi7is =, W] A,
53. AA1E] 5201 glo1A, RNAiZF 2 7€) shRNAe]l js) wiZl=l=, W A|xE.

54. AR E 52-53 F o= Ao doJA, 2 /M) shRNAZF PD-1& TAHOoZ 3l WY AE.

55. AAFE 52-53 F o= ol lojA], Al shRNAZE PD-12 A O® sk A2 shRNAZF TIN-32 A o=
s, W Al
56. AAYE 52-53 F o= ol gAeIA, Al shRNAZE PD-1& B o= kil A2 shRNAZE CTLA-4E EH o=
dhs, Wl Alx
57. AAFE 52-53 F o= ol lojA], Al shRNAZE PD-18 A O 2 sk A2 shRNAZF LAG-32 A o=
s, e Al
58. AAFE 52-53 F o= ol lojA], Al shRNAZE PD-1& A o2 st A2 shRNAZF TIGITE EHO®
s, e A
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[0174]
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[0176]

[0177]

[0178]
[0179]
[0180]
[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]
[0189]

[0190]

[0191]

[0192]

[0193]
[0194]

[0195]

[0196]

59. AAIYH 51-58 & o Holl oA, WH AE7} shRNAE =

A=

ol
o
rir
ar
g
=
to
uj
iyl
2
e
tlo
e
%
=)
rir
ra
12

60. A e 590 oA, WA AE7F ) 23] shRNAZS =

ol
ol
Qo

t FEdeHs A9 Tgte, 1Y A

61. AAIFE 5901 AAA, WG MEZLF 2 /He] shRNAE W et Ul QE= Ads X3dste, W AxE.

62. AA%E 59-61 F o= Aol YolA, shRNA(E)E ZYe= FEUQE = Mdol Hdds 2-219 & 238-
2672 o]FoR FowRE AEE FIEIUQLEE MEE X, WY AE

63. AAFE 59-62 F o= Aol oI, shRNA(E)E ZHete U E = Ado] WE Ao EAjshs, W
o AHE.

64. AAIFE 639] o= Zo qlolA, Aol shRNAS] @ o] Aot ZREE ] o8] AojH =, W AE.

65. AAIFE 640l SUoIA, 2 TNl Aolgh shRNAS] Eo]l 2 7je] Aol ZzREd] ofs] AlojH=, WY

A
66. AAIFE] 6591 1AM, 2 MY Aol Tz wE s} RNA ZE|w kA 111 ZZREQ], WY AE.
67. AAIFE 6601 A, 2 JHe] ZREET} U6
68. AAIFE] 6791 UM, U6 ZRZEEIZ} Aoldt FoRRE Fee, W AE.
=

69. AA%FE) 65-68 F o= ol oA, 2 Aol LR WEsF A= olah Warow wigkd, Wel A

H:l

70. AA%H 21-69 F o= Aol SlolA, fAACR aw FY FEA L GAL FAA ()7 W2
27k wEEs, W AE,

71 A% 700 QoM FAMOR 2AE U FEA % KR4 AAA(E)7F FAR HRTE B

=, WY AE.

72. AAFE 70-71 T o= Aol glojA, WEZF Eefav = WE Ee ulol A HE ],

2
12

Al

H:l

73, AANGFH 7200 SlolA], miolelaAd HEZE JEjHtole] s WE, ofdnmnbole s WE Hi= oftm-A¥t ol
el WEQl, W AlE.

74. AN GE 7300 oM, dEnHloly s WE I} P ERZutolg s MEQ], WA AE.

75. AAGH 21-74 F ol= Zell dolA, W AEIF T AE W AAAE (NK) AER o]Foj O RHE
AesE, W A,

76. AAIFE 750l oA, W AEZF T AE], WY A

H:l

77. AR 760 YolA, T MEZF D4+ T AE T D&+ T AEQ, W A

H:l

78. AAKE 76 E= 77 F o= Bl ojA, W AETE T #E AdolA 2 71 shRNA ¥ CAR Ei=

)
nICRS T FEASHE DS TPtE A, 9 AL,

u?

79. AAJFE] 789 AIM, 2 W] shRNAZF M2 AFoldk whgko 7 wj gk
2ZREo] &) zZtzt AojEE, WY AE.

2 7N

Lo

AFo] gk RNA Z@wglA] 111 X
80. AAJ%kE] 799] lo]A], CARe] (D192 ¥ o= 3L, A1 shRNAZ} PD-1& ZH o= 3da, A2 shRNAZF

TIGITE EZ o= 3sl=, WY AXE,

81, the-g B E qdole] £A2 £RHoE WY AL WE PO
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[0198]

[0199]
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[0202]

[0203]

[0204]
[0205]
[0206]
[0207]

[0208]

[0209]

[0210]
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82. MOJEH slol glold, FAHow 2abn Y FEAT A G4 FEA (CR) EE T AL 58

83.  AAGH 829 olA, HHHOR ZAE FY S AT AR A, WY
84, AN GFE g30] glolA, CARel AIZ o) g 914 melQl, UHE melel, B AE U A5 49 =dae
3 A9, B,

840l 31o14], CARS] Al 9] gl 14 LwQlo] 4 ol Soldoz Adsh= A, WY,

Ef
86. AAJFE] 84 2ojA, CARS AXE U A& A E=wd|2lo] (D3 AlEF (CD3T) AF&el AE U =¢le 13
H

87. AAIFE 86l SlelA, CARS] AIE o] As Ha Zwfle] T5a=s ks F7h2 ¥Eehshs 29, W,

88. AASFE 879 oA, FHZA=F Ex7F 100S, 0X40, CD137 (4-1BB), (D27, 9 (D28 o]Fojx FomXi

89. AAIFE) 8891 QUOA, FEATF BATF (D137 (4-1BB)SN A, FH.
90. A% 880l QolA, FTEHEAT EAE (D28 AR, W,

91. AAFE 820 SlolA, iAoz =25d Fd 5847

&
—_
=
(@}
=
r«O
L
r«O
o2
rE

92. AAIGE 919 oA, TCRe] Bx-=F =Y TCR (mTCR)Q! A, W4,

D

AN 81-92 F o= Aol oM, EH ol ¢ AT, ¢ 28 R/mE FF 04D WA EE

94. AATFE 9300 3lolA, w4 Fdo] dHor o]Folxl woriy Aus= A, ¥

i

=
5T4 ( goku gekuld), 707-AP, 907, AFP (a-efolgtuld)  AIbZIP (St=ZA-HX% bZIP), HPG1 (917F AH
A Eold FHA-1), a5B1-AE Y, abp6-AH 2, a-vEold-FANAY A AnFA], ART-4 (ADPHRAE
%H*Aa}xﬂ -4), B7H4 (v-HAE Z=wlA-3f T-HE 243 A4 1), BAGE-1 (B S4%F &¢-1), BCL-2 (B4l
3% CLL/® ~0~—2) BING-4 (WD ¥ m=w2] 46), CA 15-3/CA 27-29 (HA1 1), CA 19-9 (& &Y 19-9), CA 72-
4 (¢ 39 72-4), CA125 (§F 39 125), ZelElZel, CAMEL (ZMZFo|A CTL-<12)¥ 3-9), CASP-8 (Fh2u}A)
8), 7t&lAl B, ZF1Al L, (D19 (#3}=Ze~E 19), (D20, (D22, CD25, (D30, (D33, CD4, (D52, CD55, (D56,
CD80, CEA (o} 39 SG8), CLCA2 (FRFol= MY ®x 2), CML28 (v Z5A wWdd £ 39 28),
FHEN-FAL il - Z2pal XXIII, COX-2 (K}l 2= AAVA-2), CT-9/BRD6 (9F/3idk 3 9), Cten (c-
2ok "A-GAF @) Alo]E| Bl, Ale]Ed DI, cyp-B, CYPBI (MEIE p450 ZiEa] 1 ABgda] b #
1), DAM-10/MAGE-B1 (&M Z-3 3+ B1), DAM-6/MAGE-B2, EGFR/Herl (E¥ A% 12+ 4=8-4), EMMPRIN (®}
Al71), EpCam, EphA2 (EPH 483 A2), EphA3, ErbB3 (Erb-B2 48] B2l 7]volA] 3), EZH2 (AXE 2 =
g3 A BFA 2 MRFH A&A), FGF-5 (AfrolME A% 1A 5), FN (R29"), Fra-1 (Fos##
ad-1), G250/CAIX (¥2F F438a4 9), GAGE-1 (G &9-1), GAGE-2, GAGE-3, GAGE-4, GAGE-5, GAGE-6,
GAGE-7b, GAGE-8, GDEP (A gxelA “FolstA wdw FHAb), Gnl-V (FFFUo]E 7]vtebAl), gpl00 (ks
AbolE AE-Eo]4 &9 GP100), GPC3 (8|3 %k3), HAGE (UA& 39), HAST-2 (A EANAHeA ] 1A
W 1), 4, Her2/neu/ErbB2 (Erb-B2 +&A E]241 7]vtelA] 2), HERV-K-MEL, HNE (WlE}4l), S| edbx~
NKX 3.1, HOM-TES-14/SCP-1, HOM-TES-85, HPV-E6, HPVE7, HST-2 (A|2%F<1-2), hTERT, iCE (Ft2=9A 1),
IGF-1R (1&# FAF 4% 014—1 S84, IL-13Ra2 (QIEF71-13 A ABHFS a 2), IL-2R (JEF-2

|A), IL-5 (A8 FZ-5), MAdS gvd F=&4, Zgad< 2, Zeadd 4, K167, KIAA0205 (2] AXE AT
g E OP@E%é«ﬁﬁ]ﬂﬂ D, KK-LC-1 (Z1ebtsr = oF &9-1), KM-HN-1, LAGE-1 (L 3 sjde] #n-
1), |41, MAGE-A1l, MAGE-A10, MAGE-A12, MAGEA2, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A9, MAGE-B1, MAGE-BI0,
MAGE-B16, MAGEB17, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-C1, MAGE-C2, MAGE-C3, MAGE-D1,
MAGE-D2, MAGE-D4, MAGE-E1, MAGE-E2, MAGE-F1, MAGE-H1, MAGEL2 (&A% 3¢l sidz] L2), @rtZ=Ew A,
MART-1/Melan-A (T-A13E-1¢] <J&] <1A® Z A% 39), MART-2, wWlEg > oz 22 MNCIR (HetweF=¥ 1

LA, N-CSF (RAAE Z2Y-A= <A, wl4add, NG50/PXDN (H2A Tk, MMP 11 (MEZ A WEz=
ZelokAl 11), MN/CA IX-39 (8 ¥53tas 9), MRP-3 (thokE Ad-da o4d-3), MUCL (F41 1),
MUC2, NA88-A (VENT-f-AF ZW|outx 2 954 1), N-olAdZFFas-olndEdAH G A-V, U -PAP (W Q-
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[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
[0219]
[0220]
[0221]
[0222]
[0223]

[0224]

[0225]

[0226]

S=S0ol 10-2805915

Z7 (A) Z9ebAl), NGEP (AgdelA ddd M= 62, P22 (3] wfEg A~ whulz 22) NPM/ALK (7
Yo EAT), NSE (FFH-Eo]7 o&dlolA]l), NY-ESO-1, NY-ESO-B, 0A1 (&34 QIL 1), OFA-iLRP (Z<FH)
ol 9 mAL ghvpd FgA dlE) | 0GT (0-GleNAe EdAHEA]), 059 (AFA HE), QA H e 7HAl
e eEE, pl5 (CDK A4l 2B), p53, PAGE-4 (P <) sidz] wiw-4), PAI-1 (Z&am e 4384
AA-1), PAI-2, PAP (AHX A4 FxsjetobA]), PART-1 (HyA ct==z7-Aloj® HAME 1), PATE (HH
2 w3k 2EE 1), PDEF (A@M-f Ets ¢1A), Pim-1-7]vobA] (Z&EntolglAA 23 %9 1), Pinl (RE
d-Z 23 A|A-Eds ofo]amElA NIMA-HZ2HE 1), POTE (A, w4, 13 2 edtoA was), PRAME
(BAZFgA M2 om WHE ) Zargel, TRdolubA-3, PSA (AEM-Eo]% 3+¢), PSCA (HHA
28l A3 g9l), PSGR (AHA-5old -adilld AZHE F8A), PSM, PSMA (A4 Bol4 =2 &91), RAGE-
1 (214 =k oFx 391), RHAM/CD168, RUL (A1 AbAl @l 1), RU2, SAGE (5% 3¢), SART-1(T-A|X-

3 A= HFY AE 4= 3F9A), SART-2, SART-3, Spl7 (HA &l 17), SSX-1 (SSX =z =u
1), SSX-2/HOM-MEL-40, SSX-4, STAMP-1 (STEAP2 wl=Fz2e]d®o]=), STEAP, AJule]wl, Anlo]ul-213, TA-90
(T A F9-90), TAG-72 (FTF I G HA-72), TARP (TCRy uiet =P Zdd v d), TGFb (FAA
g A A B), TGFbRI1 (FAAE A4 AA B FEA 11), T4 (ERAZFREVUA 4), TRAG-3 (B&
uld A FHA 3), TRG (T-AE #8A vy Fdx3b), TRP-1 (IA1% &A1 A$-1), TRP-2/6b, TRP-
2/INT2, Trp—p8, ElZAIUA|, UPA (U-Zgk2v|=A &A1 3kA), VEGF (3 W3 A4 A=+ A), VEGFR-2/FLK-1,

2Tl (A2 T4 1).

P

)

> 12

95. AAIFHE 950 SlolA, ®A Yol (D19 F= (D229 AU, WH.

97. HAAYH 94-96 T o= Aol oM, &4 Fo] & Fdoln, o Fdo] F A, & =F H/E= TY

AR Wel M B

e
o3
=2
>
i)
e
o,
of\
N
=
e,
ot
Ho,
r o
Pt
o,
%
i)

98. AAIFE 930 oA, ®A Felo] Bpor o]Foi FOorNH HHE !

a-NE]d-4/m, ARTC1/m, ber/abl, WE-7}eld/m, BRCA1/m, BRCA2/m, CASP-5/m, CASP-8/m, CDC27/m, CDK4/m,
CDKN2A/m, CML66, COA-1/m, DEK-CAN, EFTUD2/m, ELF2/m, ETV6-AML1, FN1/m, GPNMB/m, HLA-A*0201-R1701, HLA-
A11/m, HLA-A2/m, HSP70-2M, KIAA0205/m, K-Ras/m, LDLR-FUT, MART2/m, MEL/m, MUM-1/m, MUM-2/m, MUM-3/m,
el ZFd2A 1/m, vlL-PAP/m, NFYC/m, N-Ras/m, OGT/m, 0S-9/m, p53/m, Pml/RARa, PRDX5/m, PTPRX/m,
RBAF600/m, SIRT2/m, SYTSSX-1, SYT-SSX-2, TEL-AML1, TGFbRII, % TPI/m;

o714 4 ol o Fdoln, o ol o AE, o 24 /= TF MASE WM Ee= W el A
i3 FoAxe) H

ol el SleiM, W AL Te o7 fAke] Bl v & sk o)

Lo

v A AZ WY Wee FAAIE B e WY AL FrE WG EE

vi) Wel AZe) Wel wge ogtei Aol d Wel Az F7hE ukg,

100, AAFE 999 YoiA, W AL V15 sITlE FAAT e olFol FoEYE Au
= A<, W PD1, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 X:+i= CEACAM-5), LAG 3, VISTA, BTLA,

TIGIT, LAIRL, CD160, CD96, MerTK, 2B4, FAS, CD45, PP2A, SHP1, SHP2, DGK <=}, DGK #l€}, Cbl-b, Cbl-c,
(D148, LRR1, TGFBR1, IL10RA, KLGR1, DNMT3A, % AZ2aR.

-

101, A %E) 999 QUolA, W AEe] A5g kATl FAA W A W W ofshe v
o UE WY Az WS FAATIE A, P,

102. AAIFE) 1010 dofA], W Al W whgS oftshs EAkel gk A Alxe] wes FIHNTI=



[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]
[0236]
[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

S==5 10-2805915
FAAZL W AZLENE SEA EE RS TP A, Y.

103, AN 1020] gloA, W] AAENE 54 EE @Er} Ggow o|Tojr Tomvy Au
= A, W PD1, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 Xi= CEACAM-5), LAG 3, VISTA, BTLA,
TIGIT, LAIR1, CD160, CD96, MerTK, 2 2B4.

104, A FE] 81-103 F ol Al oA, FHA G AZE 12 FHA(E)Y FA StellAe] WY M
o} Wla3le] 30, 40, 50, 60, 70, 80, 90 Hi 95% ol oz WY A¥9 VTS 3T E WY AHEoA e
AR WS FAATE A, HhE .

105, AAgE 1040 QoA FAA A Wl AEI We] g gttt Al tfd W Az
g FTbIE ARl B gaAlE 9, Wy

106, AAE 1059] glolAl, fa At W AALQIE FEA B AReEE wPse Faxe] 9d
& BRI A, .

107, AAgE 1069 QA FAA HAAT Feow olFeln TortE AuF FAAY WAL 4k

A71= A, W PDL, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 X% CEACAM-5), LAG3, VISTA,
BTLA, TIGIT, LAIR1, CD160, CD96, MerTK, 2 2B4.

108. HAIFE 105-107 T o= Aol 3lojAM, Fdak skajAl7F RNA 741 (RNAD) el ofsff W AlEe] 7]es oF
KR

do1 A, st ko] FAF S Al7E RNAiel ola] W] Aol e Ao Y)es oF

10, AAFE 1099 Yol fH4 At B AE
#How o, o7 A

o9 A A5 oAl Aeld fuAE FAA HAAT AL FRAAE
wHow an A2 H44 AL A2 $AAE Bz A, o9 dele] xR RHOE s A,
i

111. AAFH 108-110 F ©]= Zlol JolA, RNAi7F &2 3o RNA (shRNA)Ol oJ&f mi7f== 21, ",
112, AAEE 1110 delA, RNAi7F stk Z ko] shRNAOl ofaf w7z = 291, .

113. AAIFE] 1129 9JoJA], RNAi7F 2 7H2] shRNA| 2]s)] wizf== ASl, W,

114. AA%FE 112 == 11390 g4, 2 /N2 shRNAZF PD-1S EA o2 s 71, W,

115. AAIE 112 %= 1139 dojA], All shRNAZF PD-18& ZH OS2 3l A2 shRNA7F TIM-3& ZA o2 3=
H

iy
o
il
ol
ol

116. AAIGHE 112 == 1139 deJA], A1 shRNAZF PD-1& %A o2 sl A2 shRNAZF CTLA-45 X%
e
H

117. AAGE 112 B 1139 2dolA], A1 shRNAZF PD-1&

21

HoZ 3}al A2 shRNAZF LAG-3& XA o=

118. AAJFE] 112 %+ 1130 doJA, A1 shRNAZF PD-1& %A o= 3Fal A2 shRNA7} TIGITE HAH o=

o

Ny [e]
19, AAYE 11-118 F o= A oM, W X7} shUE ZPse FRAHE A9s T
A9, .
120 AAFE 1199] goiH, MY AEA} st zube] hRAE ZYSHE FFALHE ADS TS A
o, .

121, AAFE) 11901 AolA, el AE7} 2 Jle] shRVAS ZRels FEAeEE AYe wakas A9, .
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[0250]
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[0255]
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[0260]
[0261]
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[0264]

[0265]
[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

Hol—lg .

124, AN FE 1230 QholA, AFoldh shRNAS] "Eddo] ol ZmEE o ofs] ztzh Aojs= A1, U,

125. AAIFE 12490 QlolA, 2 7He] “doldk shRNAS] do] 2 7o) Aelgh ZRRE ] o] 72t Alojs= A
FA

126. AAI%FE] 1250 lolA, 2 /el Aeold TR REZF RNA ZejwebA] 111 TEREe A, Wi,

127. AA%E 12600 oA, 2 e Z2REV U6 T2EEQ A, U,

128. 12791 lolA, U6 ZEREIZL Aoldh Fo28Y Fose 3, 4.

129. 125-128 5 o= Aol SlojA, 2 7je] TEREIL M= Aoldh Wakew wigy = A, .

132, AAGH 130-131 & o= Aol oA, g7 Fepan= e = vpol Ay WiEQl A, Wi,

133. A 1329 gloiA, vhole2d WEZL AElutolel s wE, obdlwntolel WE QE(ot) obdu-d
24 wE el Ael, g,
134, A FE 1339 QofA], WElutolel s wEs} Gl =2yl MEQl A, Wy,

135, AAJGH 81-134 5 ofX= Zlol loiM, W AE7E T Al R Adzdel] (NK) A2 o] Folxl o =5
o

136. AAFE] 13590 QolA, W MEI T AEQ AN, W,
137. AXFE 1360 olA, T AMZ7F D4+ T AE == D8+ T AlZSl A, v,

138. A oFE] 136 T 1379 YoA, WY ME7} S8k WE] AdlA 2 7le] shRNA ¥ CARS IHst:E FF
dHE AEdes x3ste= A0, UH

== 11T ’

139. AN gE 138e] goiA, 2 /el shRNAZF M= Aoldt waFow wigkd 2 e Aeld RNA ZelmehA|
111 ZERE oa) Ztzt Alojx= A, W,

140, AAJFe] 13990 lojA], CAR®] (D19E XA o= 3}al, #l1 shRNAZF PD-1& XA O =2 3}ar, A|2 shRNAZF

TIGITE FA o= 3l= ZQl, vy,
141. A Aok 21-80 =

142, A AIHE 21-80

147, A% == WHE A58k A% oo Azl HAAGH 21-80 T o= Ao W AE Hi= HAGH
_]

148, AAGH 146 H= AAIFE 14790 lolA, FiHer 22d & FEAVE de T HEH ek dvd #
[e) T

[<] [<] <)
Yol SelHon Agshz, AAGH 1469 W A B 2= T AAGH 1479 £

149, AAIFE 147 F= AAGE 1481 QlojA, Ak m= ez oF, AW, FE, AAGH 147 == A
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AloFE] 1489 €%, RAE = WA A X,

EWY BuE d9

% la-1f. Al¥E WAA PD-1 2ek CAR-T AM*EQ AA. (& la) F<UY(two-in—one) CAR #E]9] =2 &, (=
1b-c) LNGFR % CAR ¥de o 150 3 4 Aol BAFEATF. (2 1d) CAR-T MZE LNGFR A4 H|=EE AL&3}

H
of BRatw 2 L 10/ml2 AR}, Egw B2 g o8 ¥4 CAR T A% A4 B7latgnh. (= le)
LNGFR+ CAR T AXE 2|24 Alo]EFFIglo] y-FAME NALM-63F &3&algith. (& 1f) &3 CAR-T Aol H
3 M3E WA PD-1 x5+ (shPD-1 #1) CAR-T A|3xe] %3} Al 2 (D4/CD8 T8-S ZAAT T},
T 2. AE UlAlAd PD-1 ko] i3t Pol 111 Z2RE 39 ax.
= 3a-3c. PD-1 Atz &4 (D19 ¥ PD-L1 A= sk AYA 9 Ax5Ad 2 2. (& 3a) LNGFR+ CAR T Al
= 1:1, 0.3:1, 0.1:19] E:T Y](ratio)@ AJZ NALM-6 E= NALM-6-PDL1¥} &3#c}. (= 3b) LNGFR+ CAR T A
X2 994 AlolEFFQIGle] 1:19 E:T °|& y-ZAFE NALM-6-PDL1, NALM-6-PDL1-CD80 X+ K562-CD19-PDL1%}
&3 Tt. (& 3c) NALM-6 Ao H]&l K562-CD19 Al Eo A thFEZ ¢l F5A=A A5¢ (D80 o] A4
Ak,

T 4. AE-UAd PD-1 AaE @A BA ] CAR-T AlEe] &-F % 7]

o

% Ba. CAR-T A2 ME-A4d PD-1 FellA Zhae A f Ale]E7RQl A4k = 5be AlZ-WiAl4d PD-1
s op A CAR-T AMES] Adel A W -2 vekic

X 6a-6b. AXZ-UlA PD-1 IHellA] CD28/CD3C HE& 4-1BB/CD3C CAR-T A9 7]%. (& 6a) G28z, GBBz,
P28z 2 PBBz #HH 9 E4] ¥, (& 6b) FAEY T 4 dd JAEJH T ME LNGFR TS BHAF= FA

E 4.

= 7a-7b. (D28 HEi: 4-1BBR FEAE uwj PD-1 @ 5. (X 7a) LNGFR+ CAR T A5 9|14 Alo] &4
glol y-3Ahe NALM-6 Hi= K562-CD19¢h 7] @A eagivt. &2 5 3 ol LNGFR+ CAR T Al£2] PD-1
BHE BT (% 7b) PD-1 Eelelm g e gk HAAIZE PR A

% 8a-8b. NFAT X+ NF-kB B EZE] A|2=%l 3. (X 8a) NFAT-RE 3x-eGFP ¥ NF- kB-RE 5x-eGFR Z|3£E ¥ E
o] &4 %d. (X 8b) LNGFR+ CAR T M2E2] eGFP gMFIE AMg3te] ALte #2E 49 Hi wis).

o

% 9a-9b. NFAT AlZ1€ ¥ (signaling) (D28 FFATolA = ASEHIAT 4-1BB FF5ATAA = EA5E A
ATt (= 9a) B¥H FFAEYE T AlEE G282 X GBBzE AME3FY] A-A= 2 HA=PFHAT. (= 9b)
CAR T AIXEoll A NFAT ¥ 57422 mRNA =2 oPCRel 9 & #H71sksitt.

% 10. CD28 ¥ 4-1BB FsA= EFolA &A3E NF-xB Al2¥ .

% 1la-1lc. G28z CARTSY] TGF-B Al2Y¥® Z %+ BBz CARTHET} °Fzh ©] =th. (% 1la) CAR-T AlEoA <At
3lE SMAD2/32 4 hr W& 24 hr B<QF 1:19 ]9 E:T AL NALM-67} 37 32xg)d t& AE ) FAE
ZA-dol os] ATt (& 11b) 10 ng/mle AxE <17 TGF-B1E 2HE= 628z 2 GBBz CAR T AlEoA
PD-1 23S UelgE FA¥ 24, (& 1lc) CAR T A3 olA TGF~1, TGFBR1 2 TGFBR2S] mRNA =58 PCRY
o3 F7FE ATt

% 12a-12b. W3 (D19 ¥ PD-L1 A= 3}ollA PBBz CAR T M%< AA & ATEEA 2 F24 A5S B35,
(= 122) AlxE 54, Ak, LNGFR A4 257 3, 12 9 1 %} LNGFR+ CAR T AMI2E 1:1, 0.3:1, 0.1:19] E:T 4|
2 NALM-6-PDL13} &33}sdtl. &%k, LNGFR+ CAR T A|EE 1:19] E:T B2 y-ZAFg K562-CD19-PDL1Z *}=3}
Atk (= 12b) £AA Alo|EFFIGIe] 1:19] E:T B2 y-ZAFE NALM-6-PDL1-CD80 ¥ K562-CD19-PDL1%} &
gstol LNGFR + CAR T A& WHRH o2 2= 33l

% 13a-13c. PBBz CAR T A|XEo|A] TGF-wlE} wi7) 715 o] (dysfunction)ol & W7Fslar, XA 9 CAR-7 *
A (regulatory) T A|EoA # AAATE. (& 13a) CAR-T =219 TGF-#le} w7} o<, (& 13b) Treg =0l
3k TGF-we} W=, (&= 13¢c) Treg =] o3+ PDL1/PD-19] &3},

H

14. PBBz CAR T Mo <3t wigr o] 24431 A,

% 15, shbi= PD-19] HEE Aska Al2e] 3 TIN-39] @S oAlsh= shRNAS] 7 7FA 38 9 (D19 CAR
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e FHAEE Ik WHY F 7HA §39 749 tholo] 1.

% 16. ALNGFR-CART19/mU6-shTIM-3—<«shPD-1-hU6 A1 2= ALNGFR-CART19/shTIM-3-mU6<«——hU6-shPD-1 A|Z7}
ol Z1AlE npe} 3Fo] Az defEl, CAR-T AlE Al 349 tholoj1d.

% 17. & 159 dAE HWEE X35t CAR-T AlX25-Eo FAX S4H do]8 (ALNGFR-CART19/mU6-shTIM-
3—<shPD-1-hU6 A3 2 ALNGFR-CART19/shTIM-3-mU6<«—hU6-shPD-1 A|3).

= 18a-18b. &= 18a. AA]d 82 HWHS Alg3lo] AJakwl ALNGFR-CART!9/mU6-shTIM-3—<«shPD-1-hU6 A% =
ALNGFR-CART!9/shTIM-3-mU6<——hU6-shPD-1 Aol th3t FAE =AW dole. = 18b. CAR-T A|EolA PD-1
2 TIN-39] 23,

% 19. CAR-T AE7F &4 AEE ALg3ste] Wi How 2=H FAE AW dolg 3, CD45RA 2 CCR7 &)
S AMgste] Al 23 AEE g5

% 20a-20c. AAld 89 WS AbEEtel AAbE CAR-T AMEe] H7b = 20a: FAES] &8, = 20b: T4 T
H. % 20c: AES.

= 21a-2lc. CTLA-4, LAG-3, TIGIT % TIM-3 ¥4 3} shRNAS] A&, %= 2la: 2 YA} CD3/CD28 A== T A|E
21-mer siRNAZ F A o & &}& CILA-4, LAG-3, TIGIT 2 TIM-33 37 A71H Tt siRNA-"i7] S-t

S FAFY F 2 Ao FeHUT. &9 MBH siRNASl Mol 7)%3te], CAR 2 shRNAS @& 3l=
HEE 53T, 59 Ae AE9E siRNAE YERdTh. = 21b: T AEE CTLA-4, LAG-3, TIGIT &
3 shRNAZ 3Hféle T WEE PA w96l LNGFR A4 Bl=® REF8gith. LNGFR+ CAR T AX A4

0, iy
o e fr

M-
2

b =2 ¢

110 /mE NS = 3 o SAEY. = 21 Tind 2E(%).

22a-22e. ©|U(dual) W A 21 T 22a) ol FU¥ HEHe =24 34,
22b: o]l T FAEY F 4 Uo LNGFR+ T AZE%E EA3vt. (= 22¢) ol KD (5t4%) CAR-T Al
T2 BRam 2 L 10/mls Ay, Edw B2 Qe s ¥4 (R T AT A4E =4aad. (=
2d-22e) LNGFR+ CAR T A|3%2] LAG-4, PD-1, TIGIT = TIM-3 &L y-FAtE NALM-6 T+ K562-CD19 &%-
e} hy A

= ,_IZ_.
I 3 Aol RAFYT. ClLA-4 BAL AX ) FAE ZHH 24 ah9n.

m
bl
0,
I
k=)
=)
i
(@)
=
=~}
H
=
B
lo
)
o,

1k

Kl

o DO

k1

23. 2 719 WY AAZRJNEE TA o= 3= o] KD CAR-T A& o] &g A o] CD19+ I o] A=,

T 24. PD-1 9 TIGITE ZA o= &&= o] KD CAR-T M ZE o] &3t 118 2o mdlo|Ae ¢ X5,

WL A7) e TAF Y E
w RS 5L AEE AT welel FAHeR A EY. & fAHEe] 54 5 ol gt
Iel= 7HAIH8-0] f2]7) o] &5 oA <] =

o el AAE THAE] g ol sl

[

(TCR), dE& 5o, RuxZF2d T AX £84 IR)E ZYs}
D o

FARoE 249 U

< FFA 7]V Yl & Azl 93 EdsE § U 2 Y WY AZXJE BA K bdS Al
71 2 /N9 shRNAE = gsl7] wjioll, o]gg fxixtel] st Ho] AAAE Aoz AT = &= F
= 2 Aaol ol w-& A = mol o
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1. gukdel 7

2o 7IAHAY FHxH 7ls 2@ dA=, o E E9], Sambrook et al., Molecular Cloning: A_Laboratory
Manual (4th ed. 2012); Current Protocols in Molecular Biology (Ausubel et al. eds., 2003); Therapeutic
Monoclonal _Antibodies: From Bench _to Clinic (An ed. 2009); Monoclonal Antibodies: Methods _and
Protocols (Albitar ed. 2010); and Antibody_ Engineering Vols 1 and 2 (Kontermann and Diibel eds., 2nd
ed. 2010). Molecular Biology of the Cell (6th Ed., 2014)°] 7]A1¥ ] o]&% = WHEL o] FiA}o
ofsf A MHES ARESte] dRtA o w Z olsjE A/ ALY &3] o] &= ASs EFET.

2. A9

=3

S
etk B ogAAE e S8, Bl o] el 48w Aol ,

oR4E EY xEE Zon o e B, RE 59, 249, 39 249 2 /5 $A%e 2 A
wol Aaz QERY. ANY foje] Qleje] Aro] Beo] Fuz QL el TAsh FEHE 4%, a7
of AR golol Argo] T}

2 %
ol W

)
o
and

0ol ARSE AF "at, Man," B "the'"t BAC] A A T St ol (5, s o) & AAs] 9ls
AHEETE l2A, "aaE dhte]l 8 EE s} 23] 24E

ook (elZd, "o AR ekl s, E o Ee olse] e 2FE 9ulshs Aom ofsjrofof
gt

2ol AFEE go] "ok e "UIFS V|E T T, WEE X, A7), &, A EE
Zolo} vlulste] 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% = 1% WHE Wl s, £E, gk, B, WE,
MEE X4, A7, ¥, TH Tt dolE AAHIG. A ArUdHA, & "o T "Y' J|E 5,
GFE O, S, oNE, MRS X5 H7]), %, A wmE ol W& £, £F, g, 5, NE, RS
A=, A7), %, FA wE Zdo] £ 15%, + 10%, * 9%, * 8%, * 7%, * 6%, * 5%, * 4%, * 3%, * 2%,
T+ 1%9 ®E AA g

2 A dAC ZA Y AAGE", "HAGEH", "SR AAGH", "dE AAGFE", "§A AASH", "F
7HA Q1 AAFE" e "FUF AAGH" B olE5e 2% T ug AdgS AAGue AR vAE 54
B4, & T Aol & o] dhu o]de] HAAISH E3tEIthE AL ougtt. wpebA, 2 WAA HA
o] thekgl HeoA HEd £ Fdo] WEAl BF 3 AAYHE AFses AL oy, ®3, §A F
A, FE2 EE 5L 3 o)t AXGECA ol Ak Waew AFE 4 vt

AAETe A 9 EE A el ®A AXE ddd EerFdedss Zdes AR mb 2R
BEAE AGech, Belol ASE "HE " 9% G474 A mA Ml A9 E: delE ANT & 9
Eoole Ak A AR AQSh, of7l4 Bl 9/EE wEE 5 oolth 2o AR ol "ME'E A
d AARS TPET, WEE AY BE 98 2AY 5ok WEE B9 s -9 5 A Fe 6
Fol M Fehavle, ou WE, wolusay W, mavs R AF FAAE £k, ol AuHA @
S, vhole s WEE obdlwulelels WE, oldw-Qiw vleles WE, WEZuolds WME, WEvloly
2 ME 9 Alvke] Hholel s WY F& wHh, old] AgEA Wit

ZIAE "E1 WEE WY AEe YeS s A Be fRAES] #dS JAEhe skt

o7 RNA (shRNA)E @3t 97] Ad 9 7vel &9 $84 (CAR) =& T AX 584, o
g T AE 584 (RS Y3 F7] ALDES £t dEolg, R 7|A4d "ol Tl
NE "= WY AEe V)5S G Faxke] ddS JAGE F A f3e &2 o] RNA (shRNA)E
FYsE A7l MAd, 2 7idE g9 84 (CAR) 2 T AX 84, d7Ad, B2 T A 584
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i

(mICR) & o= shtE APsk= F7] ALdS Eedsks HEo|t. B 7AE ol 49 HE= T o)

EERCERES

5 (PTGS), ¥A (quelling), H& F5-9% (co-suppression) &2 &4
2] NA E217F AP oz Eo]d mRNA Ex}2] 3 (destruction) & o2 F

AP & A JAE BA otk RNATS] &4 ’HE% AFA o= 15-30 /19 wEHHE
(Jadl, 19 WA 25, 19 WA 24 == 19-21 79 wEHHE) 9 2 A9 FEULHE 3 255
(overhang)& #rstal B3 AR A A3} mjAate= 22 114 RNA (siRNA) 2} B #2/42 oF
7}k RNA (dsRNA) o]t} ol # F& ] & dsRNAQ] t}olM (Dicer)-vi7] Aol o] A ol =oA=
o= AikE ¢ glon, o5 EfHEE AEAA ZlFH ot DNA B HT{AnEE AEA & JHAUYE-9
siRNA &9~ (duplex) HE= o= Wi R4 FAA HEo U] AAE G = A2
T ATk, A GEfelA, siRNA wEE 2] Al 9 QMEAlA Jtge dP Ao m Fe AH o)A (spacer) *10101]
os] dAxo] #2 doJ RNA (shRNA)E At ~El-FZ(stem-loop) 129 LIE =

gt slejne o
oMol lal Q14w Aekslo] Y4T siRNA BAHE A B,

gol "SHRNA'E A% A7]-guH Aol os] 2ulsl Pl Bed slojm TEE AYSHE RU 2AE A
o RNA BARE ulEk 80 bpel 2ol AbE 4 Utk shRNAZE AEOIA wAE W, ok el waAS Fa) )

FHo A A&l i Thel= S sk A I RNA (siRNA)7F €v. 3bas] et
o, o]= AIE o] ==2AF(Drosha) Aol o8l 7hese] A-shRNAZF #aL, o= o
tholAlel o F7F 7bES AA siRNAZE ® F, RISC RNA-fr= A5 534D 534
ZYET. o714, siRNAS] <FElAlA b A fodAke] mRNAC] F-Hehr] 917
AqEs shar, o Waom Had RISC HIAZF nRNAS A5 o A A
shRNA= 54 fHadatell el A|&#jola Sol#Ql 34 A&& sj&stnm, w4 44
Elol| E3telct.

ﬁ
oy
ro
kY
o
N
N
2
i,

d7ke] AA} Ao To]sl= ZZ}A A5 (upstream) 99S

ur A 3}, 7M., F 7HA wéﬂ shRNA9] W&
2 3 4 Q). F2ydo] wkE bl
] A Atelo] Ao e Ade 2= A
WoET, TR REE RNA ok TR RE RRska
L2 RE, RNA ZElmebA] 11 Z2RE £ RNA Zgvet
7H«] JEBH o]Eo] RNA Z¢|H & A 111 Z25F (°]3} pol III E 2H
9}@. Pol 111 Z2REE Z2ZRE 93 Aoj& MALE= RNAS 5' The] 4 mE& 3
g8 Fagglol 5 wueA 3" wdo R A HAE =S & 4 9tk pol [11 ZER
TE, Hl Z=RE 3 7K Z2ERE 3 EFet, ol AFHA Gt

r U
o
2
ol
_,d
e
il
e

N
N
By

> :{o
ofk
o
wm
=
=
=
=
rlr

2 i rN
et 2N
[kl
f
td
i)

N
N

o,
:Iol:v
£
£
Y
=4
rlr
=
o
Jm
oN X
[ o

]
ol W}

1)

%

;oo;:
1ok

N

)

ol

o,

o

Hir

- 0
_lu K
i

p

Lot X S o

o o [H 2§ of

s

Ho] Abgd &o] "G282"E ShGFP & JHHME, (D28 &5x= E=Hel 2 (D37 =HdE EIeE AAES
Xl%lf‘&ﬂ} (E 6a). BT} FAIHoZ, §o] "G28z"oA, "G"E shGFPE YEhfa; "28"S (D28S uEhaL; "
z"v (D33 & ettt A3k deo] we}, 2o AREE &0 "P28z"+ shPD-1 ¥ FHE, (D28 T
= 1°J EL CDsg Lol zIelE HAAES AHEH (& 6a), 9714 "P'"¥ shPD-1& UERa, "28"e
"CD28"S YEFMAL, "z"v= (D3TE YERHTE. Edo AME¥E &o] "GBBz"tv shGFP & 7 E, 4-1BB 3 5A=

Evel 2 -C'USE Evde et AA=S AAsH (&= 6a), 91714 "G"= shGFPE WeRWal; "BB": 4-
IBBE YEhfaL: "z'= CUS@ UERATH. 2] AFE® 8o] "PBBz"= shPD-1 ¥ FHME, 4-1BB ¥4
= Zrel gl -C'UBE TS 23 AAES A (& 6a), 9714 "P'E shPD-1& YERIAL; "BB"

e .C-Usg% Cheble

r
,4>
=
o
i
o
5
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4= Atl. "CD19 CAR"S (D19 & Y-S FH o= 3 CAROIH.
=

Ao ALEE ol "T-AE FEA (IR A3t (a) R Wleh () AH=e] ol FolFA= THHE T A 4

o Wud FeAE AYSHW, A ALAA RS Frh L DEk (y/6) AL ol FolTh, 5 AAL
A, TRE AE Hol, A T AE, AEEA T AR, A9 T AE, 241 AE, a1 AE 2 ot
GE T AEE W MRS TFSE Polo] Al WgE 5 Ak,

Belo] A8H g0 "RiTEY T A FEA (IR)'E 54 B9 SolHon RHoR L% fudom
WHE T-AE F8A (RS AFFth, o Ed F9-5o8 TRO.ZA AFE & Ach. RS 2= T A
EiovbelE g 9 R ol UE PF T-AE L 2o Wdamel AgHE AoR nudn. 9%
A, M G A @A A (o) dEsdelesd dol o8 FA-elgs 2 T s

T

A
Aaretz] 913k defomA AR s gtk diEe] 49, 7
U Al2Ed Euﬂ?_ of AAdxo] T-Alx a37] 7|s&
A, (D28, 4-1BB = 0X409] Al29¥ w=molx} Agdrt, =
o] ol59 AHL&L Stauss et al., 2007, Molecular Therapy, 15(10).1744—50, Zhang and Morgan, 2012,
Advanced Drug Delivery Reviews, 64(8): 756-762, and Liddy et al., 2012, Nature Medicine, 18(6):980-79l
ZIA =™, olF ZH7te] W8S 1 Hio] £ FaE d&Hnt.

Bl ARgE o] "ALNGFR"> 7] 71AE AbQlo]l A Aol AAlo] AbgHE AlxE Z=wHdle] gl LNGFR
3]

(A-Fste A4 A AA F8A)S AR

"o AlE"E gES, dAdn, A T AE, A T AE, fep dek T AE 3B AE, AAdE] AE, unt
AE, ST, S97IFENE AdgE Aerx Zdd 539 5 oy, o AdHA gon; A= o
AAE, SFT B FAG AEE EFECH T AEE D4t T AE 2 D8+ T A xE EFet}

o] AHgE g 'T HEF 9T AR dsudHor ALgEHY, FHAM A&S ekmatal, Al
Eolx olef sgde]l AW B vhE Wl Azl 43t 9 u@AdstE x3ste] WA A thdks dTS gh=
T FE WETE ARG, T AE= Ao T Ax, oA, Ed T AE, 470, 1 A4 T A%, £=
e T AIZF, AW, Jurkat, SupTICZHES] T AE, T IHFEFEH 59 T AXd 5 Aok, T Al
E= D3 AIEY F vk T AEE Qe §F@e T AED F 9lar, (DA+/CD8+ ©]F FA T AE, D4+ ?‘sﬂii
T A2 (g, Thl 2 Th2 Al3), D8+ T Al (eldd], M= Ax), Ex 89 o3 M (PBMC),

/K
Z dol mg (PRL), % AA PIT (TIL), 719 T AZ, o

| (naive) T AlE, ZHAA T AE 2 7u7’
up e T AE (y 6§ TAHX) & vAIH o2 X8t dolo o wA9 AY & Aduh. F7H4e F39
Ax T A¥= AX, oA, Th3 (Treg), Thl7, Th9 ¥+= Tfh AEE ¥l F7149 89 7|9 T AE
= AX, d78d, FA 719 T HNE (Tem AXE), &737] 7191 T AE (Tem AXE E TEMRA AE)E X3, T
AEE =23 fFaxem 249 T AX, i, T AlE F&4 (ICR) E+= 7vz 3 484 (CAR)E HH3s)
5 HE"E T AZEE AAS ¢ Aok, T AxEE £33 28 AE = A7 AFXzRE 2319 5 9},
"CD4+ T AE"E W AFollA (D45 Ldstar Maz-uvis] WY g3 Aad T A2 ABMES AFSTt. o
5 A5 F #H ZEgdE EHOR &1, ol AtolEFRRI, o), IN-Rb, INF-¢9h, L2, IL4 %
IL102] ¥H|E ¥ 4= k. "(D4"E= da T-HZ oA £33 oz Hojw 55-kD Feidolx|ut o
AF/NANEE T3 UE AEAAE Eg AT, (4 F9L AYS2 83 FAFEAA gl Wy
ol MHC (F& ZAAFA 5FA) = AgE W kol AF A2 a4hEAN FHEAT. T-HIZT

I_
H
A o] A/FEIA MBAES Aot

D8 T AT EROIA (D8 WASHT MWHC Fels AHD, AEEA T AE2A e T Axe A
BAEE AFFh 8" BAHE FA AL L AEEY 2 gl - YrPolA] wRHe B8 gl
(08 FAL WAZREA FuRAA AU WHlolv], Fo AT BHA T AT FBAE

of A& 8o "NK MXE" & "AAME] ME"E (D56 = (Dl6e] #Hd 2T AMXE £84 (CD3)9] HA
d wx gdo g MEAMEE Aot B AbgE g "HE NK AE" 2 "7 NK Al
s B8P F o7 (D3- 2 (D56+0]aL NKG2C 2 (D57 5 &bt o] & ¢lejxg oz (D16 2
=] , % Bt ool wdo]l Aojd NK A AMHEAEE A gttt PLZF, SYK, FceR, ¥ EAT-2. 4%
Aol A, D56+ NK AlEe] gald MBEwS (D16, NKG2C, CD57, NKG2D, NCR 7=, NKp30, NKp40,
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[0309]

[0310]

[0311]

[0312]

NKp46, 27 =

ATt

12
2
oX,
=
=
=,
W
[ep)
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S
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rlr
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=
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i)
e
o
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i
o
2
([}
|}
(SN
(@)
+
rlr
fof
P
ol
o,
A
T
2
oL
S
e
et
ne,
-

ol AHgE &o] "W AIXINE"E "WAAY EAE W S 2(on) v 2Z(ofH)ET F AUe £
A5 AT, A, ol WY M AL A4FE Alojste] AE APE EE ATIHY S sk
obd FAlelrt. ol& WY AMIAXRIE A= AY whgS TUMAIIE A4 WY AZZRJE B4 F dY gt
& JAlstE AdAE WY AIXENE EARE IA E7E F Atk dFE B, WY AIIZRJE F8&A 4
7t PD1 (ZRa9sty Al AbE galg 1)) PD-L1 (ZEa#sty Apd-gl7k= 1), CTLA4 (A=A -8

L f-3), CEACAM (ufo} d-dade AxE K

ToAd dwd 4), TIN-3 (T-AE W28 2 Jal-=de g
2 Bz, 3 /je] ME3 CEACAM-1, CEACAM-3 W+ CEACAM-5Z X33}), LAGS (HI -3
VISTA (T AI¥ 43t V-2uol Ig J¢telab), BILA (B- 2@ T-HX 3 <k3lolal), TIGIT (Ig 2 ITI
S Ioete T AX W9S5EA), LAIRL (NIA3-dd dSS2EA-FAF 84 1), (D160 (3= ~H
160), CD96 (32 2=FH 96), MerTK (FFY F32 BZ=A-vhi A 7)vbobA] MER) % 2B4 (NK A2 &3}
FEA YE)R o]Folxl FouNE Muld = gla, oS So], PD1 E TIM3 AtolollA Hel= 4= qit).

hs)
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=
5y
w
~—

oy
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A o] BAolM Axe) 74, B R/ e £3E AT AR weE

gof "M EE AE L -
A v A (2] A% wEE AT, THERT D WA REETe A e WAt 9% 24
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of "AAS EmE fASYE A o, Wi Fehrd (Et m9d FehsE) AL )
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i)
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%0

2 fob

|, F@A, vslE 9 71E H7HA

gol A %k, W-QIZF G, A, mFeld, MAF & TFhY ol ABHA 2 goe] F
B (A, EHTIS AFS, o= 54 Ame) FHlolojof @k, AFHoZ, Fof HAA 2L "HA
© Q7 g e Blsle] Belo] Asafdon Algut

go "Amstt wE sy AW F4, B FEE W/EE And dne] 4] W gt A
A, A 9/EE 952 Atk BUo] ASE o "Amsth, AR L Aush=re 8 sht ol
2y Feolz Q@ A% Ex WEe A3, FTEE WEE A5 V0 Pa EE 45E A8

GEZ EE AN FRPS BUelA usdon g, 54 48 Ane aystid ma
QL Bl A uhst g SR, A, AR Bt 2B, dA0, T Az G AFBh, olHF vk
370l A dolel Suel os) A4 ote] AT TFT 4 slou, ool ARHA g

ZF AxE s HY AAIZANE, e.g./ AAIZJE s B3, weta] |, sty Wel AaZAES}
AAHEHE, 2 W AAXAES XIS 3] CAR-TY A &2l 5342 7|tsl7] ol8E & AUk, 2
= ya =z

2014, Johnston RJ). 1evh, A@H FAk ANHOR FEF WY WL fET 5 Ut AR delA 9
oES, CART AE e 48e AFse AEAN-RE FTE (RS % AAEHI Awe] gov)

9 AAGHelA, Bele 9 WE, Tes ek WMEE ATHh 9 AL N)Be FEHAYE 4
Aol WL olAlSHE shh ol del H¥e) Ae slold RVA (shRN)E T @71 A, 2 A6 g4
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[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

S=50dl 10-2805915

|4 (CAR) T AE F8A, dAY, BxF2Yd T AXE $84 (nTCRH)E =

ol
ol
ol
rlr

2
N
x

2

WEIS DNA, RNA, Bebv]=, dlejuelels Wel, obdiutelels MEl @ dERvelel s WE FoRiE A
2 Fol, delplolel ME @ dERulole s WSS fAAE AL AE DA A
5 1 BHL APeaA k. A AAFENA, AF Fol, T AElutolelz W,

g o), o9l ¥ WEE WHE A9 A UL A4 Aged AsE o,
QR AAFUAA, WY AL )5S FAE fAA FAL A T F3 B sol® R
(SHRVAE ZFahs @71 A9, 2 7lveh 29 584 (AR 2 T AZ 584, d% 5o, muZnd T A%
84 (ICRE TP 97 A9e Tt e E AT,

A AAFE A, T 7EA] R O] shRNAS] AL o]Fo] 2 o] Adoldt ZaRHd o 7zt AlojH= AL
EAQoz ). AR AAGEHA, T Z2EEE RNA ZwaA 111 Z2REolth, A AAFEA, F
TRRHE ol TomNH fud U6 TEREIY. AN AAYGHAA, F ZrREHE HEH A A=
Foldh Wgo s wiFgHr. dE o], 54 AAGHAA, Z2RHE v e e wgdn. &
AN Gl A, ZrwEE meeA ae] wigo s wiFgdn. AN AAGEA, WY x| 75 57
T RAAE WY AAERIE 84 B st

ey

AR AAFEol A, WS AAFEAE F8&4 T k=% PDI, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1,
CEACAM-3 W=+ CEACAM-5), LAG 3, VISTA, BILA, TIGIT, LAIR1, CD160, (D96, MerTK & 2B4& o]Folxl o=
e AedEch, A5 AAIGEH A, A9 A 7S A7 E A= FAS, (D45, PP2A, SHIP1, SHIP2,
DGK <3}, DGK A}, Cbl-b, (D147, LRR1, TGFBR1, IL10R ¢%}, KLGRL, DNMT3A E A2aRE o] Fojx O &ILE
Aegc.

AR AAGEH A, F A FE2 shRNAE WY AEe) 758 FalA7|E= G Fdxte] Aoldt FRs %3
o% AY, o5 W AE9 75g dEAYIE Aold FHAE FHOoR k. AR AAFHAA, F
7HA o] shRNAE PD-19] Aoldh HES FH oz Fvh, AR Ao, F 7FA #3¢] shRNAE 2Hz)
PD-1 % TIN-3& xA o2 gt A AAGHNA, F 7 F3] shRNAE FH3se 7] A9S AEHs
2-219% o]Fojx FogRE Ay Ao|d IS L d).

QY AN FENA, CAR E: TOR, o F Sol, nlCRS EAL oA F7h o 39 FolA mi gelx 0
9 b gele] Belwoly YejmyE Aol A7 F% P

B ANl A, MEE 7] HY AEWE 220 B 221 F ol s Egat. Q% AxdelA, Ul
ODNA, RNA, Eeksws, dejurelels wel, obdlwulelels wE B dERvlelels WE FolA
EH

3.1 RNA 7Hd 2 #< 3dojd RNA

"RNAL" (B AAL & fA HE (PIES), FA (quelling), T F5-9¢ (co-suppression) &2EA &
e MY Sol# WA o® RNA #4171 dF Ao Sol4 nRNA #2e] SjAE o FAax 2ds o
Aste A § 32 A5 FAgolk. RNALSY] 4 AES APHoR 15-30 /9 wEHLHE (d7dd, 19
WA 25, 19 WA 24 E= 19-21 ] wEHLHE) 2 2 /9 wEUSHE 3 EE5E Rt 14 4
Zke] it Az v sk 22 M4 RNA (siRNA)EFa E8e= #-2/32 o]F 7lE RNA (dsRNA)elt}. ol& #

S RNA £ ©] 2 dsRNAQ| tholM-mizll Aghel ol A el AtdZ oz Hakd 4= glon, o]&L I fFE
5 AlXZoA 715 FHoltk. DNA HE Zgaut A EoA EYo] 7)AHE siRNA FZ X = dsRNAS <R H
o2 wdsla %4 FAx 2Ee AV JAE st AFEE vk A GECIA, siRNA FEE 2] Al
2 9 otElAlA Tge AP Hor e Avo)a Mgl o] dAF #S FojF RNA (shRNA)Z AHsles &
H-Fx Fxo] Ids gt ol tholAd] o) X E ddso] Fs3k siRNA A5 A gttt
el AHgE FS slof RNA (shRNA)= RNA Exfolm | of 7|4 AR 27|48 A gL o9 xuly} oA o
b Sojgl F2E AT Bl 7 shRNA A= oF 40 WX 120 /M) wEHLEE Ho], e.g.i, &F
OE]

70 WA 90 e FEHLEHE dold & Utk dAIAQ1 AAGEH A, shRNAE 80 7io] wEHHE Hol
4= dth. shRNA:E RNAQ =22 WAA E]A(trigger)l vlo]22 7H] RNA (miRNA)E A E} (Lu et a ,
2005, Advances in Genetics 54: 117-142, Fewell et a , 2006, Drug Discovery Today 11: 975-982). shRNAZ}
A A = wf, o] dHe] WAE &3 7t Ee 1A F&Hel g Jlol= A& sh= 2 7] RNA
(siRNA)7F =}, zbads] whsbd, shRNAZF drdld o, o)== AlEZ o] ==2AF Sl os 7heso] -
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[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

=5=0ol 10-2805915

oin

SERVAZH 531, o] olF & s|%2 $utslo] thol Mol ol F7b /b3S AA siRE ® F, RISC (RA-FE
A5 wg) BAel os) wel sheto] B =PE. 714, siRe] e hEe EA FHA) nRVA
o

7]
olglgh WA o w R RISC HEA7L RAZ A2
A

A @Fol WATTH EH F049 ShRNAE 54 fAgel gl A% Heln Kelgel FA4 AHL ¥
=
=

o] ZZRNA (miRNA)E} B8]+ AdA o=z wde 22 RNA E2k= mRNAS] HdE & A AR AES
fraksith, RISCE & o2 E¥+ mikNA9] 5' FoA FEHLEE 2-7 et A
3 MY ARAS UERE mRNA 2 o]9] 31 IS e Aol ArAS xHoew Ik, HAx A
miRNA ¥i70e &}3F Alol= ¥4 mRNAY Aeh, F2 nRNAY W9 A T mRNA B g8 of7lE 4 Urt.
miRNA A8 A9 BE 24 mRNAS 3'-UTRe] A&, @Y miRNAE kel FHA=ERH 100 A 2349
AAMES Ao R & £ glom | 3] mRNAE Aroldk miRNACl oJ&) Ao & 4 r}.

2
2
pisd
(o
M

o x,

Sold mRNAS ¥A o= S}z siRNA &2 i dsRNASS AUAD SfellA AAl 3 e S 93 RNAL TS
g43A717] fel AE iz =92 5 ok, Elbashir et al. > 2170e]-7E U QE = siRNA 7292 (22

2} O,

= -1

8 RAZ AFE)7E TREE AN A9 Bse FEsH 2owA FYstn SolHe Fa4 ekl
(e}

H 1l

S = F IS Y=8A) (Elbashir SM et al., Nature, 2001, 4 11, 494-498). o] %7| H1A o]
siRNAel ofgt HAL & FHA AHS LHsE AzoA FHA 245 A% e E724 wEA 574351
At A8HE AAsEd 7heAdel ).

Ze-2Fe 3 AE, 47, d9d AeS fisle -2 FET iy dilAs 395k ik AL
el TAE=S AAE RNAI A= w2 E3] ¥HE 9,169,483 % 9,181,544 % =A] E3F F/NFTH WHIE
0201517952591 71AHA o™, ol& Zhzhe] UY§L 1 Aol Edol Huz Y&, vx 53 WHE
9,169,483 % 9,181,544 ¥ =A E3 I/NFE WHI W02015179525% Z+7; RNASY] A1 7}k (o)A, 15 719
A4 FEALLEE) 9 RNAS A2 7he (Ad], AL 7] 12 7 o] e Q14 FEALHEC drRA)S =

Shel= deld RNA FEEas Algsts, o7]4 RNA w292 oF 15 WA 30 78] 94718 dololth. RNAS]
AL 7Fe 5L RNAS] A2 7FE2 RNA T2 (-~ 4 WA 50 JHe] Sl LBl =)l o] As7hset
]

2y [¢)
FHIE AdE & e dod 7x2E 4L F du. FE HEEY H-ARHY e vem 53

9,160,4839] MQWE 9-14F THs}v], ole] Wge 1 ARo] Byl Fuz ASHTh. RNA FEY2S
S7] el AA AQ EE Age] AR AgE S b R Zbge H-AlRHe di vE 59

9,169,483 A<EdWs 1-8 @ m|= E3 WM3E 9,181,544 AEW3E 1-11, 33-59, 208-210, 213-215 %L 218-
2218 23¥siH, ol 247t &2 1 o] Ed Fau= A8HErt. RNAL Ak H]-AFH R o= v

E3] H3Z 9,169,4839 AMYEHZ 1-8, = 53 WHI 9,181,5449] 1-11, 33-59, 208-210, 213-215 % 218-221
2 A B3 FUNFTE HE W020151795259) M EWHE 1, 6, 7 2L 35-38% EFSH, o5 2o &S 1 A
o] B e dgdr).

A 2ol FHdE siRNA A= RNATE E43HA17]7] S8 AlE U2 == 5 vk, 9IQ0/4d siRNA w&EE
=, WelA dsRNASF FALEHAl AE W2 =09 v, siRNA F2H29) 2 79 7lg 5 sl 4w =<9l RNA A
4 (5, gEAE )P 4 AgshE UEay 53] RNA F= "5 5384 RISOE IS =4
T Utk o] A Fell, siRNAY Al ThY (e 34l A (passenger) 7HE) S HFA A &
siRNAS] <QtEJAlA 7he (T 7lo]l= 7heh)2 AFRA RNASH vl H k. 53], RISC S
EAL e Mg AEAAES HERE mRNAO|TE. o]olA, siRNA iUl frAAF HES 3AE dv, UE 2 7
sgo = LA g,

i
i)
rlr
=
rgoad

XA mRNAol FEAdQl Al 7he E A pRNAol AFR A SHEJ Al 7teS X ESE siRNA wE g 'Y v
o (ss)-siRNA (oA, SHEJAlZ 7} RNA = SHEJ Al 2|3 LEI=) 9] AFE-3} Hudle] 2 RNA &
Ao digt a8 SHAA X o FElsith. B A9, Aeste wEPAY aFd A AE a5

9AE7] el ss-siRNA9] ¥ %2 F=rl D esit).
SIRNAE AAlE7] 913 AHe DAl EA%TE. olF AHe dntHo® ART frAe] dd9s A=
st 19 JHe-wEd s wEEastd 49, AL 2-3 ¥ E

3-stol=54d 71E Adshs As AU siRA M sk
A



[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

S5S0ol 10-2805915

e A b=k, oled gl we, FH fFHAte] Hold M A, xfEe x4 A
FHS ofpshzEl FAel vl Bl siRVA ZAPE EA AAE ¢ jlo

Aol AlgE npep o], Tl WHE WY AXe] 75 FATIE s o]
#lo]3 RNA (shRNA)E ZG3ts 97] A

KR [ez]
L =4
FLA|, 8 o], RxFRY T AX 584 (mlCR) & o]x 3}

Qn ANGHAA, A7) AL F FAel RS TR, ot Wel Mx A5 AL f1A)
WAL AT, AR AAFHANA, 7] NDe F b F3) shRAR =Y, o WY AES )5S
AL 2 A9 A MG A, o)/1A WEE Toel Feg WE 2N AFE & A, e A
AFeol A, 7] NAL T AP 3o f8o shRNAZ 2R, ox WMo ALY J5E okAz)E 2 7

o AEe) g FATIE wd FHR, olE
2 ¥ %tk AF Bol, ¥ A ol¥el #3
og PES EHOoE & & Ark. e AAFHA, A8 Hof PD-1

Fo) shRUAE o)50] W A )5g AN Adold

1
-
& 2

2L yE lo gt me

AAAS AAGENA, F A ole] f8el shRAE T @7] ADE olEe] AAWE 2 VA 219 %
238 X 267 olFojzl FomRH AuE Hold NAS Iyt 2, dF Hol, ool AEWE 2 A
117 % 238 V14 267 ol Folxl wom¥E Mg Aold NAL EFF F i A, v, olFe] Aau
52 U4 12, 70 WA 75 % 266 WA 2672 o] Fold FomyE AuE gold Ade TP & Ak AL

AR AN FHlA, F /X Y shRNAY) WAL olFo] FRY B AT T A AFE(artifact) S
S = =

A5 AAIFE oA, TERE = RNA ZE|H A7t Z2RE Rasta AALS Al&Ske Aol weEl RNA Z2H
gA 1 TZRE], RNA Zg el [1 TZRE T RNA ZvebA 111 Z22EHA 5= o, A7) 2 79 ==
LE= ol&o] RNA ZewebA] 111 Z2EE (°]d} pol 111 TREE)Q s 5oz & 5 v}, Pol 111 =
E2ERHE Z2RHY 23 A2 A= RNAQ 5 kel A T 3 g £ (A) ngE HAslgle] 5
gt A 30 ddo R AHesiA AAEES T 4 ). pol 111 Z2EHO F32 U6 ZEEEH, Hl X2 HE
2 7K ZERE & EFeh, old AlgE A eketh, wEH 3k 2 /o] TEREE Aolstal, AT Adu
H 3 7HA §9& 25 pol 111 Z2RE FoA Agd 4 o, A {39 Z2RE7L Aes= 4
§- olEL Aolgt FoRHRE fuld 4 k. dF B0, 2 /9 ZERHE U6 L2RE, 49, Aol F
oRNH fHiE U6 ZERE, ofd, QAF B w225 H fHjd U6 Z2REY 5 vt U6 ZEEEH 9
al AAE HAab=ol 3 o] ol A7) witel, o] 3 Yol EAskE =E2AF 5347 shRNAZF H-shRNAE 7}
FTHE FAHE FX8A & ¢ ko k.

AN AAFEHANA, 2 7 oo TEREE HE oA AR AJolgt WwEgo R wjgHtt. oE 5o, 54 4
Al Fefel A, ZEREE BEdA HE(—><) wgoR wjgdnt. g HAAGEHCdA, TEREE nee] Al
() wFoz wjgkdrt. o] FA WE A, WE oA Adoldt wEgom wjgE= 21 wdo] 2
of 2 RE o8 Aoj== ZF7te] shRNAZF HAME uwl, RNA EZE|WehAl7t ol sshs W] ©d alab Hxje}
ol Weko 2 wiskE S onlgitt. o AlAQl HAIGEH A, F TEREHE e UEY F At (2 159 b
g a)). v AIAQ AAGHAA, F ZEREE o FFA Aok (2 159 HE b)), dE B, F

sEwes g Jod o PFS HET 5 g

A AAIFE A skt o] o] 3ol shRNAS] A Fxbe] S djxae] A oF 90% o|st= FrAwar,
dE 5o, ¥4 fFHe T izt 29 o 80% °lat, °F 70% olsk, °F 60% o5k, °F 50% °lat, °F 40%
o]3}, <F 30% olsk, <F 20% olsF ¥ <F 10% olst= AT

ko2 shRNAE X4 FAke] mRNA Mol A9 =2 s zte AE (o]3F Al shRNA 271 A
d), FEE dojus AN = de MY, 2 w2 F5AHES Ze Ade ARAHA MI (o]d EAA
shRNA 97 Ad)S Z=F AAET, A7 4rAd HES5 Alolo v-3f A 2" FF2E A3,
ShRNAZF Al Eol A @ 7FaE o SFE]-AlX shRNA €97] A9e FAR &5 FA4oNA %2 F12F2] mRNA
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[0340]

[0341]
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S550ol 10-2805915

of it slol= H3S Fh, o E 5o, shRNAQ] WS 9E Edol AlgE FHES 97 MG
NNNNNNNNNNNNNNNNNNNNN (21 7€) 937]) — 532 A} < —NNNNNNNNNNNNNNNNNNNN (19 78] 917]) 22 233
ATE. A AAFEelA, 21 /e A7] 2EZX= A2 shRNA 7] MES mZdsta 19 7o @7 »E

21 7ol 97] 2EdgAd g drAolAY Ao AR Aol QFE]-4l2 shRNA $17]

2 AA A, 19 79 97 ~EHAE Al shRNA 7] IS mdstar 21 e 97 2EHHA
A7l 2EHXA | FEAoIAY AFAH o R AJH Aol <FEl-4l2 shRNA 917 AES F9 et wabA,
o, A RNAE 28 8 3 x5 P4, 54 AAIGEHCAA, FHAE] x3E gl

(Az7F FaAlE)ol et o]k M i SFEl-AlX shRNA 7] MEe AMEHT 1-2192 o]Fojz o
A, 5o]4 AAleolA], shRNAS] &S 98] Zo] 2185 FHHES] A7) AFdS IS 220-2242

o]folxl FomyE Aud & v},

b

>
e
o o
K
rr ol
)
T © O wm
= R0
2o Lo e A rfo

QR AAFHGIA, AA ShRNA @71 ADE b mi QIkh Blg xmmE el 3 wae] 943 & 9w, Fl
zzuEel o AAE FAAE W Bad TITITE RE RN 97] Ae] 3' @] 928 + .

o
© w
2 g
o o
o o
ox
s 2
MRBJJ

AR AN FEel A, Zhzte] shRNAS] Sk A Eelo] JAE AD olsoE o5 A
2 70% oA, B FAZFCRE 80% oA, BT} ¢ FAIFA SR 90% oA, B I A A o
FHS vehE 94 e =3Y S ek o), 53 s HES A ol
24 RVA) B shRNAS A9, o Ame] Ealwlo], 58] 5 wWekelAe] Edvols} 8
A4H9 5THe S of7sa, siRNA % shRVAS) EdMol7t BA FHA) Hrhed woh A
AR DENA JTE Bh niRVAS] AT FALE
L E S ALgelA, FeAAel AR e W o)
AolA BT 5 Qe A7) A9 A, WY = A
=

gL ANAATY) A8 Jiel wa

X
N
N
b
i
Ir
w
=
=
=
X oox o

o
(o2 O‘:O

0,

N

)

olr °

(<0

ol

o 7
Mo,

[«0
-

¢

o & oo lo
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1), CTLA4 (ME% A

-3), CEACAM (¢tulo} d-maw Ax B2 BEx 3 7o) HBH3 CEACAN-
Feh), LAGS (HEZ -4 3F §22 3), VISTA (T AE #4319 v-2v9l Ig
oFslolzl), TIGIT (Ig 2 ITIM Z=d9lS 238l T AE dg:84A),
LAIRL (M-8 A2 EH-FAF =84 1), (D160 (E3FZei2H 160), (D96 (3t 2~FH 96), MerTK
(9= §212 gzA-gad 7)ttolA MER) 2 2B4 (NK AlE FA3-F54 It=)E o] Folxl o= 1E
delgl o= 9lal, o S0}, PDI, TIM3 % TIGIT oA Aeld 5 g},

2 = > e 8o

m
fu
i
(&l
il
5
o e
o

=0
>
|
oy
=
i)

Ho

ol

=

Bt L R VI A o [ P 1= e S

CEACAM-3 H=3= CEACAM-
olgkelzb), BILA (B- %

7
o
-
o
N

(@)

ll

(0
ol

A
)

N

AAFE A, Y Axe 7es A 7IE FHARE TR 9§ vHEH z2F=9
ek SA AR EA ZEE AICD (BAS-FE" AX AE)E 38 4 3l =
FAS (WE3F (D95, APO-1 & olFEAIA d¢-1024 XAE)E Idses A4S 5Hoz & 4= Q.. 98 2
AlEldlA, A9 MaEe 75 S A 7IE FHAE TR AE B4stE dsts 2 =
PP2A, SHP1, SHP2, DGK <3}, DGK AlE}, Cbl-b, Cbl-c ¥ CDI48ZRE H&="E £ 9= Az
(e}
-

Sdoz & vk A5 HAAGEHNA, W Axe VoS FATI=
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[0343]

[0344]
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[0346]

[0347]

[0348]

[0349]

oin
1]
Jm

o1 10-2805915

CAR Z/EE= TCR, oE 5o, nl(RY &% stels dwld, o2 So], LRRI (F4 3 whE dhuld 1)S
FQP3tn, o]7]14 4-1BB= TCRE EYof 7Al" F5A54 B4 AS 5oz & F ). A AA S ol
A, WY AlEY Ves AT FAAE BRIETE AOlEARRIRI, T MXEE oYt 784, dF 59,
TGFBR1 (FZ A% A7 <A Wg} =84 1) 2 IL1R €3 (IL-10R MEFY I3 & m9sE 4S EFo=
g k. AF AAGHA, WY AE VTS dsATE FHAAE T AE E NK Axe T4 Y Y
AZEAS A S84, A5 59, KLGRL (&3] Al 98 A F84 (DS ZYsks AL 5oz &
T AT, A5 AAGHA, A AES VTS AT FAaAE Ssob=(K0)E Wl T AlE nZ (K0)o] 1
245 ddste Ao Hid AEE DNAY wlEstel A 2HRIA, & Eo], TNNI3a (DNA HlEEdH AT 2}
A 3 LdiHE ZG3e AL 5EHoR 3 F k. A5 AAGEH A, WY AE VTS FIA 7= A
v TY nASHENA HFoR EASE oldxmAle FEA, oE 9], A2aR (o}H|=Al A AMERY A2
aE ZHsH, ol @45 W T A Ax 54 9 AoEFRI A 59& AT ¢ e A& 542
2 % 5 .

T AAGE A, WY XY 7S FEA7IE A= FAS, (D45, PP2A, SHP1, SHP2, DGK %=}, DGK Al

, Cbl-b, Cbl-c, CD148, LRR1, TGFBR1, IL10RA, KLGR1, DNMT3A % A2aRE o]|Fo|x FozRE HMdz= A

to T o

4o @ 4 gk,
3.2 71viet B 84 (CR) % T AE $84, I8 5o, Be2F2Y T AE 84 (IR).

wglo] ATE vhsh o), FY ML W AT /)5 RS S olge] faAe BAL A8
©sht ool f99) He oW RVA (shRVAE ZPSHE 971 4D @ 7lue 9 SEA (CR) EE T A
E 584, AE Bol, MuIRd T AE £84 IR F ol siE Idat o] Aae e,

GRS AWHOR W AE Ao EAG 9 B A EH AL (LF & Aol Holge WA A=
9o fuse & AEelth, CARS AAF 71 1AE £4 T, FuE =09 % AL
SERNRE :

= puy
_= = a =
AE ¢ F9 A4 Eoels Ege, o714 AE W AE Ad =re &

25d I HLo E3] A1Eu+ CARY Rt &Y, schvel AlEZE Alole] AE AoJ3ty] 918 Auo]A
TuQl, B m=HlQl B AXE W AlzdE =HQl (o]df ISD)el HoldS Foldhs T AbE THW w =
]l (o]a} scFv)S Xghghrh. ISDe= =2 afvk Ee o T Alxe] AA Ul 32 2 21 3 7osh= 35
A= E=Wel (D28, (D137 Wi 0X40) 2 T ME A 3lo] 71odsl= TCR Al2d ™ =d¢l (D3 AEF, (D3T)<
xest). oz st WAoR AZE CARS THIES WiH T-AEXE 52 Boldoz ¥4 Y8 ddse
o AEE QAZIoRA EAstEar, olgfgh oF Axe] APES EHA R fFEatH, Sl AAA T]eEs
Hog FAstal, AES U AIFES AT 5 k. dE 59, B AX-50]4 &Y<l (D195 HHo=E 317]
o3 A|Z@ CAR-T ME (CART-19)7} B-HXE WY 3zlo] Fol=edS o), AE7 1,000 WA 10,000 w2 =
2 gkl AlAolA B @ B AEI Aow BuFHT, AnH oz, CART-19E B449 Fstey So] 534
o)X StE Y] WA HEoltAd MW (B-ALL) Aol tis] FralE A Aol A 90% & whSS UER
o ol 7] RAA-JIAE A AlE GAl FRE Al Aol gloldlAE Hosts =E A4S
3l o] 2017 W= FDA 5¢1& W& Al CAR-T AE &% A7 gden, 1 3 A2 CAR-T= X3
A=A,

W Az, dF 5o, T Axe xZWdx= WY AIAXJE F8A, A7, CTLA4 (ME5Y -9+ A&
S A-4) T PD-1 (Z2astE AE APE gid-1)o] EAgt. ol FEAE B T Axe Heg g
st 2 AE AP EE AP wkge] fiS Aok obd Aotk v, & ME, 53], 1y e T
AEZe o3 WAAAE F3l7] 3l o)A S AHgste o Hudh, & Eof, & AEr ®HolA PD-L1
(Z2adstd AME-g2t= 1S ddsts 49, ol fg F8A P18 e T AXE & AXE Q14
shal @A stE v PD-125-H e &43) oA 2o o3 & ngdE ot ol WY AAXRIE FEAZHE
of Nzo 9% T AE A9 xS WAsy] 8], 4 W AAEZJE F&A 93 VT Fa5 A8
= CTLA4 =& PD-1 Sofl tigt mugzyg A7t A=A}, olgd WY AAXLJE 84 AdAAE AL
oz WY AAXIES] S Fal T AEe dwbael WY 7|es MAAE S-S E=3 kst ud 9
of tg %< el

CAR-T MlZ= ga4om sk T Ao AEsAel oEshs aRjo|n=, CAR-T Al F=919] gt &
7o EAle o5 XNzH add ddk Fo WeEREA g, AAR, B-AX MEdyoA Yehd ol &
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[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

And msh 9el, 19 £ HHOR 7] Ad AxH OR-TE HPH AmA GRE A ek
skeh. ol Wl ohat we) 3P Fo] CAR-T AES BH L FHL 9] AF WA-H FF v
874 A4S MEe Aow griEnh. ER, AAo) B A A oF FAAE, CRI-198 AHEE 2l A
o 007 Wegel B WIobTY MFW (ML) Bt WY, ARY s PTF BA (20 WA 506 W
&) wE WA Yol Wan B (CLL, °F 20% WOl AUHeR AL Aoz nudh

3, PD-L1 F the Weelgh etEst g2
A oAl T Al 7)we] gtk Aol nauwdth. £,
E S84, oA, PD-1, (D160 ¥ (D2449] =

CAR-T Alxe] ojefgh vropxl &S 3|FA]7]7] 98

A AREol - makE WA= RS Bol e A-dd AE 2

W Aol @A A Folrt. ek, A R CAR-T A9 of2fdh ¥y o

FAZ7F CAR-T Al 3wk ofyel AlAe] EAsh=
S, o, ARlETR] WE S5 2 AHEY S4e 29

A st dA avke] @Al el WE ARl ofsl dA s

upgha, Z 2 CAR-T AlEQ] W AAZAEL At

T7F ek, =A 53 &9 F/FE W020 16/06928

FH T AE 84 (TR)E =Pt I T 7ve & 5

2 ¥Fsh=, TR a A, TR B AHE, B-2 mle]a =287 9 FAS
2 3

2 HPEAT 5+ gt oz VYA T AES A
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A= Aofe] Ao B F
zZke] AgdE mHdoR A B 5 ).
ATH. G AAGEHA A, EYFPEHEE 29

] A ARGl A, CARS A3
wEd 4 gl F719
al

. HH AMEE CARo] Al

=,
55|
| =
>~
>
oo
it}
¥
do 19
o ro,
o o
=
o wr
Y
Gl
19
2
o
ol

o
ke
)
£,
i
2
fo 8
2

shRNA

°
o
oft

o
)
%]
fo
o OF o® o
1o
S W=D

& (m o

"

(/RS
" oo Lo
o buopd oo

e m o Hr g
I

v

il SR

o
2

o g
[
fr

f
:1:1'
9

O
N
i
offl
by

o -
(

o
oft off
o
Lot
i

oS
fuj
o
>
(@)
=
=]
oo -
g
aY)
=
o Y,
o
=
=Y
mY)
=2
)
ik
Arga
>
e 2

5

hu)

Q‘L
o e

=,

O:
o
i

)

ki
=
(o

=}
Y
ey
=
fol

AN~ S [ A R | A

W
o utt

1}\]

il

e
£
2
By
i3
a:]
I
&
&
o
i
ls
o
2
By
it
i)
4
%0
o

e
o,
i
N
2
i,
H
(@)
=
2
i
il

, TR a, B, v 2 & A& FolA Agd A&s
Bjol A, AbEE sh7lel Z1AE &4 F9, D3 2 AlEE AbE, R FHHoR EA =
B, 7)A FEAFA A 1008, 0X40, (D137 (4-1BB), (D27 Hi= (D28 FolAl A== & 3l

5!
i oo
oX, e
-0,
o> o
e
¥

AAE (scFv)e HEZRdlolglxd dol& TR, dE &
] X

J = [ >
ol & 2zt nlICRE AAksh=dl AHEE 4 vk, F7ke] AAGEolA, 7|2k scFy 2Hal&2 FeR-#v}
gl

=] Ao T-AX 537 7|52 &3 4= Ak, 34 1 =dd
< FEAFAE ALY Alad®E EEdd 23E 5 o, 9qU)A A Foe a9 T-AE VsE FEE
T Y B3 Fe-A=A4 2EE ALY U, FUe AASEA A, FEAEAd A= (D28, 4-1BB #

WS =IE 5 glom, o714 IR, A Eol, nlRe] A&
Bl BEAE 94T 5 Atk o] Aol F9 A4 ¥IE F
S

ol# g TCR HAZF = W Az Axde NsE HjA 754

5 g E=dole FEATY BARRE fdE st ool vH As A
o] =
=

o
5O AAEEC A, FX A= A7) 7148 TCRe AR Abed
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[0358]

[0359]

S5S0ol 10-2805915

CAR % TCR, 4d& E°], mlCR2 AlXE EH F&Aoltt. dF AAFE A, CAR == TCR, dE E°|, mICRY
= &b

RAE ol wHo] Sojror Frhd oF U Ae 52 & 5 oduh. AR AAGElA, CAR
TCR, & 5°1, mICRE] EA2 gt Edniold Fuj=2 EAsts o FAA AL 5422 & 5 Ao

&7}.5] o] 7} o 3le]Q)

e
e

g5 HAAFH A, CAR == TCR, dE E°], ml(Re] AL A5d oA ddo] F7He At Y 2]
T Atk o E Eo], BAL T4 (FFH T A), 707-AP, 9D7, AFP (a-ejoterdA)  AIbZIP (UA=22-F

o =

¥ bZIP), HPGL (RIZF MR Hol% FHdx-1), oabB1-NEHLY, a.5p6-H LY, a-wEohd-AA}e]

}AlwAl ART-4 (ADPE]|R A EWNAH e A-4), B7H4 (v-AE Zw|2-3f T-A¥ @43 SJAA 1), BAGE-1 (B
S 90-1), BCL-2 (B-A1¥ CLL/ZEZ%-2), BING-4 (WD ®H2 =wQl 46), CA 15-3/CA 27-29 (F41 1), CA
19-9 (& &4 19-9), CA 72-4 (& &9 72-4), CA125 (S} ¥ 125), ZHEZ™, CAMEL (A FolA CIL-<1
218 &9l), CASP-8 (Fhx=3kAl 8), 71 B, 7141 L, (D19 (¥38-&2|2=¥ 19), (D20, CD22, (D25, CD30,
(D33, (D4, CD52, (D55, CD56, CD80, CEA (Stuie} 3 SG8), CLCAZ (E&Fol= Ad Hx 2), CML28 (T4
=54 0"y $F I3 28), ZAEA-FAF dhulF | ZEkal XTI, C0X-2 (AtelEZ A A UA1-2), CT-9/BRD6
(/328 &9 9), Cten (c-&et ®l2l-fAF &MA) | Alo]&3 Bl, Ale]E# D1, cyp-B, CYPBl (AEZE pd50
gz 1 AEsde] b W¥ 1), DAN-10/MAGE-Bl (SAF-1% &9 Bl), DAM-6/MAGE-B2, EGFR/Herl (¥ 43
2 o1z 4=8A), EMMPRIN (®FA1Z1), EpCam, EphA2 (EPH 4=8# A2), EphA3, ErbB3 (Erb-B2 &3 g2 7]
oAl 3), EZH2 (AIZ=E 2 Z|F oA EFA 2 MEAHe AdA), FGF-5 (AfrotE A% AA 5), BN
(A B29E€) | Fra-1 (Fos#&# d-1), G250/CAIX (¥ F3ta4 9), GAGE-1 (G 3d-1), GAGE-2, GAGE-3,
GAGE-4, GAGE-5, GAGE-6, GAGE-7b, GAGE-8, GDEP (H@XelA AolsiAl wdE Fx2b), G-V (2FZHo)E
71vkelAl), gpl00 (AEtiArlolE AE-Eo|# 3¢ GP100), GPC3 (Z]9713), HAGE (A& 3+), HAST-2
(AxEWAAHZA fdg 1A 98 1), A, Her2/neu/ErbB2 (Erb-B2 4+8A ElZAl 7)vpolA] 2), HERV-K-
MEL, HNE (WlE2}4l), Zwl9ukx NKX 3.1, HOM-TES-14/SCP-1, HOM-TES-85, HPV-E6, HPVE7, HST-2 (A|Z2%<l-
2), hTERT, iCE (ZF2=3Al 1), IGF-1R (& FAF A% AA-1 F8A]), [L-13Ra2 (AE]FZ1-13 F&A A=
FH oa 2), IL-2R (UEFZ-2 &A1), IL-5 (AEFZ-5), vAds gd =84, Zejzel 2, ZEadd
4, Ki67, KIAA0205 (Y AZAFEYSYAME ot EA~HHA 1), KK-LC-1 (Z1et+ 5 ¢ 3<9-1), KM-HN-
1, LAGE-1 (L ¢ =iz =w-1), =¥, MAGE-Al, MAGE-A10, MAGE-A12, MAGEA2, MAGE-A3, MAGE-A4, MAGE-
A6, MAGE-A9, MAGE-B1, MAGE-B10, MAGE-B16, MAGEB17, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-
C1, MAGE-C2, MAGE-C3, MAGE-D1, MAGE-D2, MAGE-D4, MAGE-E1, MAGE-E2, MAGE-F1, MAGE-H1, MAGEL2 (ZMZ% &
A g L2), webE R4l A MART-1/Melan-A (T-A|¥-10] o]&] <1al¥ S A= 39l) MART-2, "WEY2 why
2 22, MCIR (Z&w=z2" 1 F&3)), M-CSF (RAAE F2Y-&= Axb), wladd, MG50/PXDN (H At
A, MMP 11 (MiEg A WEzZ 2 olA 11), MN/CA IX-39 (shF F3a 2 9), MRP-3 (U52E WA-Ax
GalA-3) ) MUCL (FA1 1), MUC2, NASS-A (VENT-FAF &H|enutx 2 9F4%}F 1), N-olxedZFFas-olndEA
29 g A-V, d-PAP (M| 2-Z2] (A) ZgmgAl), NGEP (A @MolA wadd A2g 522), NP2 (3 mE
Y okl 22) ) NPM/ALK (FEElQ¥2%), NSE (FH-5o]4 dizgtolA]), NY-ESO-1, NY-ESO-B, 0Al (&%
A QL 1), OFA-ILRP (FFElold &9 nmigd<s gnid £84 d9z), 06T (0-GlcNAc Ed~HZA), 0S-9
(2ZA 9€), o~Heda, o~ FEE, pl5 (CDK AAA 2B), p53, PAGE-4 (P 3¢ =z =wvj-4),
PAI-1 (Z&}xvwedl EA3H4 AAA-1), PAI-2, PAP (A 2k Exvelold]), PART-1 (A r==2A-
Aold AAFE 1), PATE (@A 2 33k &3y 1), PDEF (AHA-F Ets A, Pim-1-71v}obA] (Z=2u}o]
B B3 529 1), Pinl (FEI-ZEY A|~-Edlx olo]iaw et NIMA-FE24 1), POTE (A=A, da,
235 2 iRkl wrE =) PRAE (SHFoA Ao Wiy ) ZTRAE, ZaEoluA-3, PSA (A
YH-Eo]x ), PSCA (FHM 28 AE &&9), PSR (AHA-Eo]4 G-auld AZHE F&4), PN,
PSMA (g4 Fold w9 ), RAGE-1 (1% &% % ), RHAMM/CD168, RET1 (4174 kAl ©heizd 1),
RET2, SAGE (&% &¢), SART-1 (T-A|E-1e o3l A2 == HE Ax 4F 33Y), SART-2, SART-3, Spl7 (A
A gl 17), SSX-1 (SSX #iZe] =W 1), SSX-2/HOM-MEL-40, SSX-4, STAMP-1 (STEAP2 W&t=z g go]=),
STEAP, Alufel®l, Ajulo]Rl-213, TA-90 (FY AF F-90), TAG-72 (FF A FohAd-72), TARP (TCRy
ik SPzae) awA), T6Fb (FAAS 47 A2 B), TGFbR1L (BAHE A4 A2 g & 11), TGM-4
(EWAZFE A 4), TRAG-3 (H1E A A FHA 3), TRG (T-AXE 84 y S4x3), TRP-1 (YAH
82 Ad$-1), TRP-2/6b, TRP-2/INT2, Trp-p8, EIZAIYAl, UPA (U-F&=mwzl &Ad3kA), VEGF (Z3 o
9 g% Q1A+ A), VEGFR-2/FLK-1 2 W1 (&2~ T4 DESFH A9" 5 AAY, a-9Ed-4/m, ARTC1/m,
ber/abl, ®lE-ZHElY /m, BRCA1/m, BRCA2/m, CASP-5/m, CASP-8/m, CDC27/m, CDK4/m, CDKN2A/m, CML66, COA-
1/m, DEK-CAN, EFTUD2/m, ELF2/m, ETV6-AML1, FN1/m, GPNMB/m, HLA-A%0201-R1701, HLA-A11/m, HLA-A2/m,
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HSP70-2M, KIAA0205/m, K-Ras/m, LDLR-FUT, MART2/m, MEl/m, MUM-1/m, MUM-2/m, MUM-3/m, W21 2@~ 1/m,
Y] © -PAP/m, NFYC/m, N-Ras/m, OGT/m, 0S-9/m, p53/m, Pml/RARa, PRDX5/m, PTPRX/m, RBAF600/m, SIRT2/m,
SYTSSX-1, SYT-SSX-2, TEL-AML1, TGFbRII & TPI/m ZFolA A&, x5" oA wbAd <7t =% Qo &

Avold e & ol ol F Sol, X FUL (D19 Ei= (D22 AbelolA] HEE 4 grt,

[0360] 3.3 24 W AHE

[0361] oo AlFE nie} go], FAY WEHE W AE /TS A= st ol FAAe HES oAl
= Sy olte] f3o #e Fo]F RNA (shRNA)E FW3steE 7] A9 2 7)det & =84 (CAR) == T A
X 84 (TCR), d& €9, BExF2Y T HAX $£84 I(R)E ZY3tes 97 AES xg3ig

03621 Q% AAFEAA, FAQ MEE 7 AL Aoze] Ade AP 2
@ 5 oAk Ay ANFEAA, ADe e FALGE] BF EE FE G 9

A, Ade LR (71 2 A d)oltt,

[0363] AF- AN G A, TR HE = 7] Z1AE Aol AR AlEe] AAlel AbgE s dmES st
= I el A, = Q12 ALNGFR Z=w|Qlo]m], o}7]4 ALNGFR2 371 71418 4%
- -

Helo] gl LNGFR (A-st= A7 A4 d#F 84])oltt.

[0364] AF AAIFHA, AU HWEE A& ddS 5EF0F s AINGFR 2 AR & vhe] ZdS &
=2 Bo], & 2230 =AY nvle} o] ALNGFR 2 (D19 CAR & t}¢] @S f %3

ATk, F7ke] AAkEel A, ALNGFR 2 CD19 CARE o]Eo] v mRNA A+
FYUS mRNA ol EAstE ol gt AA] el A, IRES (W)
2 Afele] AdEe] A2ERE E te] wdEES o 4 k. a#y, IRESE ﬂurihﬂ Am, sHr
E ZAog HauEth, dF AAFE A, IRES ©]9]e] AHAE, JoF
S0}, P2A (2a e AFEE = dom, o7IA WM ot glEES P2A9] C
Gl

L=
wadl MY AFE A La FAAd S5 HAA7 ol BEE A 58,

—{m

-

o

[0365] YR o a] Al Tl WHE X la, 6a, 14 2 223 EAEH FA94 ““HO]U% o]
220 X 221 F ox 3}E E s, H9WE 220 2 2219 7] UL xE
2 1bell EAIE FERE 7 Uk A A Al FEkan =) 1 10 “7%%?}

[0366] E 1. dAFHQ Egan=E,
s A A A Ql Zetar] =
1 pLV (lentivirus)-ALNGFR_P2A CD19-CAR_mU6-shGFP
2 pLV-ALNGFR_P2A_CDI19-CAR_mU6-shPD-1
3 pLV-ALNGFR_P2A CDI19-CAR_mU6-shTIM-3
4 pLV-ALNGFR_P2A_CD19-CAR_mU6-shPD-1_MCS
5 pLV-ALNGFR_P2A_CDI19-CAR_hU6-shPD-1_MCS
6 pLV-ALNGFR_P2A CDI19-CAR_mU6-shTIM-3-> €<shPD-1-hU6
7 pLV-ALNGFR P2A CDI19-CAR_shPD-1-hU6 MCS
8 pLV-ALNGFR_P2A_CDI19-CAR_shTIM-3-mU6< >hU6-shPD-1
[0367]
[0368] A AAGFHAA, 7] Z1AE el 23E 7] A<D R ZHZEe] shRNAS] SiAt M A2 ool ZAlE M
olflo| = o5 MA} 50% o, TAFCE 70% o], B TAHLE 80% o, But o FAIFSZ 90% °l4,
Wby FAR O 056 ool AD FEAS UEhlls B NG 2H 5 ok, o), 53 s HE
= AE WellA] 7FEEE siRNA (22 2] RNA) 2 shRNAS] 9, o= Aol Edwie], 53] 5' Wk
S/l §el7bsstel BA FAAS] HPH HrheS oblshi, siRVA % shRNAS) EAWoll BAH fA
Aol wrhee mvh BIHOR fEeb: FAA ABelA AUL Sh miRNAS R} FAS FERE LES @
SojA o pusy] weld, e, WEHe Ageld, FUAelA AHF e we o] Wy, F, W
Hol 54 A9E Bl AR 22U AN LAT 5 A5 W Ads] A7) WY T AN, Eo 9
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[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

10-2805915

ol
Qo] W Ao gol4e AUAZY] 98 Fie) ek i mqdolu,

H FAAE G s

4. 3t oo WY AIIJEE FFHOo = e CAR-T AME] A & 37t

rr

o

k1

2ol ATH wpe} FZo], T Wy = W AE V|TE AT sl o] A WS A
shut o]t 3ol #-e 3ol RNA (shRNA)E ZH3he= 7] A4E, 2 71zt 3 84 (CAR) B T Al
FE&A (ICR), <& Eol, ExE=Ed T Ax F&A (ICR) F o= e IYse= 7] AEE
Fetoh, WE = WY A2 7eS A A A HEs ke WY

T ATk, A5 AA e, WE = DNA, RNA, Eetav| =, dAEutelej s WE | ofdeuto]e{ s WE F o
E=Znfolg|~ WER o] R3] o2 HE MY,

LI <
ok

A Feel A, Bl AAE A AEE oMol Y] MEE EFSHA AR EE TR, AF Fol, nlRE W
S A, % S olge] 39 shRNAS) A fAAe] wdol 4aY AL HHOE @k, AN HAFe)A
St olFe] f9l shRNAS BA FAA] WAL BhET A9 o 9 a¥a, o o, B4 &
AR WAL BT A oF 80% oI5, oF 70% oI5, °F 60% o5, °F 50% oI5, °F 40% oI5, °F 30% oI,
oF 208 ol3k R oF 106 o5 PaHTh. AR AAFHUAA, B ALE AL-Feh T AL NK AL Aol

e dHelA, Ede HE ATdnt. A5 AAGHAA, tes A Ee oY eAR FApHos |
o AE WE2 =g (1) 4 ol Soldoer ZAdsts 4oz =4d 3 848 A38=
ARk R (2) MG ALY T)eE AT FAAAe] W AlaelM e dde AT AY AaAE 9l
= 7R A, FAHes 24E Y FEAVE EAE A A AE] Ves A= FrEAke] Bl
Had 1Y Axs Adsts dAE 2Fsks Wy Az A s Aedy

g Y 84 (CAR) T T AXE 484
= A5 AAJFE A, CARS AL 9
Kel

A5 AA Gl A, CARS AxE & &9 02 =wWlS 14 o] Soldow Aot

A5 HAAFE A, CARY AE W AZ AY =l (D3 Alel ((D37) AMEY AE U Z=dvds XEgslit)
AF AN LE A, CARS AZ U] A5 A EWde F5A=4 EAE F712 gt

A5 A ol A A=A EAE IC0S, 0X40, CD137 (4-1BB), (D27, % (D28 2HE A

it
©
oft u
2

=] 3L

=71 ;

gt AR ANSE A, FEAFA ExE= (D137 (4-1BB)ojth. A A kEjolA F
t}

AN AN G, BA FAL ¢ AL, o 2H Y/EE FF vABA] A BW FANA THAG, Y
NG, EH FAe o A, & 24 W/EE FF VARFANN, Bdol F7HE I 39 EE o 39

A5 AAGE A, o AE, o 24 Z/EE TF Ao A Tde] FUtE o FYE TFo=E o]Fo

TOoRRE AYEct: 5T4 (PG Gkwd)  707-AP, 9D7, AFP (a-tfo}etulz)  AlbZIP (== A-H=4

bZIP), HPG1 (17 AYHA Hold fFHAA-1), abpl-JH 2, oa5B6-S1E27, a-wHEo}d-TdAAI A ZHA
=

vhA], ART-4 (ADPH B AEWNAHeIA-4), BTH4 (v-AE Z=Hd-3f T-AE @43 JA4 1), BAGE-1 (B Z4
% 39-1), BCL-2 (B-A|¥ CLL/E2%-2), BING-4 (WD W& =w<Ql 46), CA 15-3/CA 27-29 (F41 1), CA 19-9
(& &9 19-9), CA 724 (& I 72-4), CA125 (& & 125), ZHEZ™, CAMEL (SAFolA CIL-<14 %
1), CASP-8 (Zk=3kA] 8), 7FElAl B, ZFeial L, CD19 (#3+ZFe~¥ 19), (D20, CD22, €D25, CD30, CD33,
(D4, (D52, (D55, (D56, CD80, CEA (Fwiol & SG8), CLCA2 (EE2Fol= Ad HE 2), (ML28 (T 54
myg Fok 3k 28), FNEA-FAL whlA  FgAl XXIIT, COX-2 (Alo]EZSAAIVA-2), CT-9/BRD6 (§F/aL
3 g 9), Cten (c-Tek "A-HAF Gdald)  Alo]Z# Bl, Alo]E# D1, cyp-B, CYPBl (AEAE p450 =
2l 1 A2sde] b ¥ 1), DAM-10/MAGE-B1 (S-AF-A3 3¢ Bl), DAM-6/MAGE-B2, EGFR/Herl (%3] 4474 <l
b 4=8-A]), EMMPRIN (¥}A1Z1), EpCam, EphA2 (EPH 4=8A| A2), EphA3, ErbB3 (Erb-B2 =& E]ZAl 7]v}olA
3), EZH2 (A2=E 2 Z2F oA 5FA 2 ABFHe] A3A), FGF-5 (o2 A3 Q1A 5), N (F2 2y
®l), Fra-1 (Fos¥d 34-1), G250/CAIX (B4 Frstas 9), GAGE-1 (G 3<-1), GAGE-2, GAGE-3, GAGE-4,
GAGE-5, GAGE-6, GAGE-7b, GAGE-8, GDEP (HHHeolA ZdolstAl 2Ed"E FdAb), Gl-V (SFIZU)E
Z1olbAl), gpl00 (MElAlolE AE-Eol4 3¢ GP100), GPC3 (2]¥|7+3), HAGE (W43 3+l), HAST-2

H

9
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[0379]

[0380]

[0381]

[0382]

S=50dl 10-2805915

(AxEMR2AbA JFe]l 1A 99 1), P4, Her2/neu/ErbB2 (Erb-B2 4=&A E]ZA 7)volAl 2), HERV-K-
MEL, INE (W1S2b2)), Sl ew~ NKX 3.1, HOM-TES-14/SCP-1, HOM-TES-85, HPV-E6, HPVE7, HST-2 (A]E2%F<l-
2), hTERT, iCE (ZF&=3Al 1), IGF-IR (1&d FAF A AA-1 +=&A)), IL-13Ra2 (JIHFZ1-13 F&A| A1
FR a 2), IL-2R (EFZ-2 &A1), IL-5 (AEFZ-5), vAdEG 2vid =84, Zelad 2, ZEazel
4, Ki67, KIAA0205 (YAZEAFEDFYMZ oA EANATHA 1), KK-LC-1 (e 5 ¢ &89-1), KM-HN-
1, LAGE-1 (L 3¢ =122 #w-1), 2%, MAGE-A1l, MAGE-A10, MAGE-A12, MAGEA2, MAGE-A3, MAGE-A4, MAGE-
A6, MAGE-A9, MAGE-B1, MAGE-B10, MAGE-B16, MAGEB17, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-
C1, MAGE-C2, MAGE-C3, MAGE-D1, MAGE-D2, MAGE-D4, MAGE-E1, MAGE-E2, MAGE-F1, MAGE-H1, MAGEL2 (&%
A sy L2), WeZEW A, MART-1/Melan-A (T-AlE-10] ola) <149 A% 391), MART-2, vjEZ X ¢
A 22, MCIR (Agt=z2¥ 1 £8A]), M-CSF (WAME F2Y-25 AAb), w22 A, MG50/PXDN (3 A th
A, MMP 11 (MEZ A WEzZ2eolAl 11), MN/CA IX-39 (shak =354 9), MRP-3 (UsoFs WA -z
Gl -3), MUCL (F41 1), METC2, NA88-A (VENT-fAF Zdleulxs 2 JFAA 1), N-olddIFas-olndE
AxdebA-V, dQ-PAP (H19-22] (A) ZZwekAl), NGEP (@AMl 2aE Az FA=b), NP2 (3] f
Egs g 22), NPM/ALK (FEdl2X2=7), NSE (FH-50]4 ol&gtobAl), NY-ESO-1, NY-ESO-B, 0Al (&
dd QIL 1), OFA-ILRP (FTFejod I mAd<% ghvjd -84 d9d), 0GT (0-GlcNAc E#H=HEA), 0S-
9 (2%A 9d8), o2 AN, AHOEE  pl5 (CDK JAA 2B), p53, PAGE-4 (P 39 =i wu-4),
PAI-1 (Zefxv] =zl EA43kA AA-1), PAI-2, PAP (AHA A Favleloba]), PART-1 (AHA et==a-
Aold AAFE 1), PATE (A8A 2 w3 2&9 1), PDEF (AHA-F# Ets A, Pim-1-71velA]l (Zz2ulo)
HaAd B 54 1D, Pinl (REL-ZEY A|=-Edlx ofo]am A NIMA-E 28 1), POTE (AyA, Wi,
13 9 gk A HER), PRAE (S8FTANA -2 Sdd d9), Z22EQl, Z2HouA-3, PSA(H
HYM-Eol7 &), PSCA (A 28 AE 39), PSR (AHM-Eold G-vizd AZHE $8&4), PN,
PSMA (g Hold 9 &9l), RAGE-1 (X1 &% o+F 3¢), RHAMM/CD168, RUL (217 AkAl ©hei4d 1), RUZ,
SAGE (&% ), SART-1 (T-AlZE-19 o8& AA== HH Ax 4% <)), SART-2, SART-3, Spl7 (A &
WA 17), SSX-1 (SSX #|=az] #W 1), SSX-2/HOM-MEL-40, SSX-4, STAMP-1 (STEAP2 wl&rZ2]eld|o]=), STEAP,
Autoldl | Mufolnl-213, TA-90 (FY AT FY-90), TAG-72 (T I Fwa-72), TARP (TCRy ©i¢t &
Gzl whmA) T6Fh (FAAS A4 <12k B), TGFbR1L (FAAS A <1x B &4 11), TM-4 (EA
ZFFEUA] 4), TRAG-3 (8% WA A3 42 3), TRG (T-AZ 584 y FAAF), TRP-1 (YA 84
#9]-1), TRP-2/6b, TRP-2/INT2, Trp-p8, E]lZA|}Al, EIPA (E_ZglwwA) 843814])), VEGF (3 v A
& Q1A A), VEGFR-2/FLK-1, % W1 (g2 £ 1).

Ay ANFEGA, TA FRL D19 L (D2elth, X AAFEA, T4 FAE (D19o]T},

AR AAFE A, T FYe Eddeld FHE gFoR o|Fof3l woRRE MEET: a-HEWU-4/m,
ARTC1/m, ber/abl, WE-ZFEIA/m, BRCA1/m, BRCA2/m, CASP-5/m, CASP-8/m, CDC27/m, CDK4/m, CDKN2A/m,
CML66, COA-1/m, DEK-CAN, EFTUD2/m, ELF2/m, ETV6-AML1, FN1/m, GPNMB/m, HLA-A%0201-R1701, HLA-A11/m,
HLA-A2/m, HSP70-2M, KIAA0205/m, K-Ras/m, LDLR-FUT, MART2/m, ME1l/m, MUM-1/m, MUM-2/m, MUM-3/m, ®©]24l
Fd2 1/m, UlL-PAP/m, NFYC/m, N-Ras/m, OGT/m, 0S-9/m, p53/m, Pml/RARa, PRDX5/m, PTPRX/m, RBAF600/m,
SIRT2/m, SYTSSX-1, SYT-SSX-2, TEL-AML1, TGFbRII, % TPI/m.

AR NGl M, WY AE] A5 AL FAR] WAL e F st ol opldTh: i) WY
Aze] FAL ASAY; ii) W Axe] AE RS fESAL: i) W ME B4 FAL A4eta/
S BASAYE B Aed B9 A5 AL iv) B4 90 U W wee des)e bl
Hol@ 715 s dold fEome WY AXY RHE FESAL v WY AL WY WL FA]
©opAe) Wel AlEe wge FAAIAY EE vi) W AEe] We wgg octel Ao wel Az
W E7hARIT

AR AA G, WG Axe Ve s e e gEoR o]Foxl wozRyE Agdrt: Pl
PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 ®=& CEACAM-5), LAG 3, VISTA, BTLA, TIGIT, LAIRI,
(D160, CD96, MerTK, 2B4, FAS, CD45, PP2A, SHP1, SHP2, DGK 2%}, DGK A€}, Cbl-b, Cbl-c, (D148, LRRI,
TGFBR1, ILI10RA, KLGR1, DNMT3A, % A2aR. Ui AAGEHfNA, A Mxe] 75& FA7|= FHAE WY
Az W WeS etete BAkel W AE whEE T/, AR AAGEol A, W AlEe] W uk

3]

=
S dstete wAkek W AlZe WS FIVMITIE A WY AARIIE 84 Be s 29d
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[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

S550ol 10-2805915

o}

AR ANFHelA, Wel AAENE 84 EE H7EE Peowm olFojW omyE AuuTh: P, PD-
L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 H+& CEACAM-5), LAG 3, VISTA, BTLA, TIGIT, LAIR1, (D160,
CD96, MerTK, 2 2B4.

AR AAGHAA, FAA FAAE FAR G PA she) W AEsh wlwste] 30, 40, 50, 60, 70,

80, 90 T 95% olFo® WY AXe] r|Ts FeA7= WY AEoA FHAte] HHS TFAaATIY, IF
AA A, 2 A E A9 Axe W wkeS o9tets BExlel WY Axo wkes FUMAIE A
2Fe] HHS HAAAIZITEH, AR AA|FE] oA, %de} HIAE WY AZEZJE 583 £ =g I3
FAxke] WHES oI, A5 AAGHAA, FAA dAAE oz o|FoF FozRE AHE {3
Zpe] WS 7FAAZIth: PD1, PD-L1, CTLA4, TIM3, CEACAM (CEACAM-1, CEACAM-3 3+ CEACAM-5), LAG3

VISTA, BTLA, TIGIT, LAIR1, CD 160, CD96, MerTK, % 2B4.

FAA A= RNA ZHE (RNAD o 98l WY Axe 7|5S 3=
Al el A, B kel fHAF sk A= RNAiol 98] W AlEoA W
Atk A5 AAIGECA, FdA GAAE WY AES] e

e gAow dAY, W Axe 7% A HolF FAAE
dS FHoR f‘&D}. A5 A e A, RNAIE -2 3o RNA (shRNA)O <3 wjzfd

1-3 —z
o f“;
fr 8 =
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e
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RS U/ 1

il
Ho
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_>‘~I_4
1o,
ox K
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AR el A, RNATE 2 71¢] shRNA®] ola] mizfeich. A% AAefol A, 2 719 shRNAE PD-1¢] Ao

=} AloFefel A, 2 7He] shRNAE ZHz: PD-1 2 TIN-3S HH o= drh, U3 Ax
709] shRNAE 247} PD-1 2 CTLA-42 ZH o= 3ith, A3 HASefol A, 2 719 shRNAE Z+7t PD-1
AG-3& ZA R vk, AN AAGE A, 2 7He] shRNAE ZH7F PD-1 2 TIGITE XA o2 g},

>

— =2 fr -

PO U AT

AA ol A, shRNAS FYsle 7] e HEHE 1-219 2 238-2672 o] Fojx Lo 2HE AMeEd
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248 39 FE8A L FA4 s BUS dEzey
£ DNA, RNA, Feheuls, devhelez W), obdwutolel s WE] 2 7
R AuE, A5 QG WEE AL uole) 2 Wl olc,

C oAz, s T A, B T
TEYE dud 4e 5o
= CD4+ T Al 2 CD8+ T AlXE
DLBCL), 91uhd $7% B-A¥ Px%
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(medlastlnal gray zone lymphoma),
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, El|
AAFEAA, AXE A5 £, u] E3] 6,352,694;
6,534,055; 6,905,680; 6,692,964; 5,858,358; 6,887,466; 6,905,681; 7,144,575; 7,067,318; 7,172,869;
7,232,566; 7,175,843; 5,883,223; 6,905,874; 6,797,514; 6,867,041; %L wIF EF =Y INTE HI
200601210051 7] A€l wiel 22 HhHS ARgste] AAE AL dubA o ® gfE 4 Q).
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[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

AP AAFHAA, CAR-T AEE AT, F7he] AAFEel A, COR-T AES] gike Bz Po) mnFay
AEE Agste BAS TP Fore] AAGeelA, B2 F mnead A¥E 49 AEEvY 2ol
oo AR ANGHelA, Bel AAE ORT AES AL FAZ Agetel Bz Wol wuZud A
o A% B EFUT. AA, 1A A5 AEE AT Sl 308 B T oo FA-AF el
3, FEATY ABE AT opE G028 B E: oo FU-AF vold. A% AN FeA, B
of Z1AE CRT AES AL ORe) WAES WAE Edela, o714 ORE weldl JAE o] w4 °
CAR®] <lele] T2 #A® EAHS Ao & & glon oI So] CARS (DI9E EH o2 & (D19 CARY
S alvh. F7be] AAFEeA, ALE OR-T AEE el

T A wjefel] 23 24 d4 (dAY, Hol & T Az dA) A¥FZ-2 (IL-2), Jd&EH, IFN-y, IL-
4, 1L-7, GM-CSF, IL-I 0, IL-12, IL-15, TGFP, % TNF-a T FdAlel A8 AEe A4S 93 Joje
2 H7HAE xFgete, T4 2 AETYA Had JAAE TR F e AHEe 81 (J4Hdl, Minimal
Essential Media B3 RPMI Media 1640 %+, X-vivo 15, (Lonza))Z E?}fﬂ'\?} ME S 93 o2 HAohA

v AWEAEA, EgrpolE B BdA, oA, N-ofAE-Al2HA 4 =
A Fer. wAE obwwAk, AF I FH|o]E 4l H[ERRlo] @7}%, -2 (free) B 4 (=
gx}—) T= x%,]g =25 /H]E,] x%x%s]- ook ‘;l/“:‘:— ,q]_—]ﬁ__g] /Hx]- UJ gy;q.,~ o -H EJl(E
oko] ® 3wl RPMI 1640, AIM-V, DMEM, MEM, a-MEM, F-12, X-Vivo 15 % X-Vivo 20, OptimizerE %3+ 4= 9l
o FAA, o7, AYAR @ 2EFEnfolAe AFA wjgER 2dEW, iAW 4 Xz
FEAE A et 24 MEe AGES AAS=Y 8 27, oE 5o, AEd 2% (

2 | 2 U=

7] (O%l'?dﬂl, F7] + 5% C02)3tell A SAET. T AE wjg A gko

st A= bl =349 T HIE% Aolgl EAS Yeld £ ot o E S0, AYH A =
apheresed(ﬂﬂ]flilﬂ Tz gl o AEEZA = ooz T AlE e (TC, C(D8+) R} &
s T AE ﬂ?l’ (TH, CD4+)& %‘LT/}. CD3 ¥ (D2

TEAE ASTFo=N T A2 X Hjn FHFL oF 8 -

9 %1 Mol 2 TH Az o] Fof T A ks Abehs v, ¢F 8 -9 A Fol T AIE b2 A o &
C Al @ & Ef}%ﬁh‘% ek, A8 A wel, F2 TH AEE Eeke T /‘ﬂﬂ Hdeoz ggAs +
‘%Jo}t Aol olid = Utk FARSHAl, TC A2 Fd-5ol4 MBAEZL deld 4§ o] AEAES ¢ 2
e sk Aol FEld o vk, EF, b4 R D8 viA olefol=, Tt E?}‘i wAE AE S A
ERb oA mapAIRE 2 oM E AFAAYAA Wk weba |, o3 Al SolH HAS ffs) &4

sl T AE ANES 245E 59 Feel dn

AU, FU A F BgsHE 5, A-AFe) A ol T AT FFE Ak 58, % 49T 44 9
2 ol ABHA i, @ @4 AR-T AZE D7) 98 A8

At

15 AR GFEel A, 1A T AEAA ) CR WA SRR Aol BRAl % oA =AE AEH 9

=
ol A= 4 Jtt. AW, Milone et al, Molecular Therapy 17(8): 1453-1464 (2009)

e

al.

A AAGEONA, g A CARE T Al A 9 e fAE SNl s 549 5 v
S0}, (D4+ % (D8+ T A9 EFEL alD3/alD28 aAPCR A9 F £A4d ZawE o) kol A GFP
sl dEulolg 24 WMER dAE W IE %%, EF-la, f¥l9% C =

?_ll'
BN e
o X, o
r il 2
WMoz

m o -{ov

A= AwqlEnt. dAAS ZRREHE

xR gobAl (PGK) ZREEHE EFach. GFP FF2 FAE S99l oJs) D4+ H/E= D8+ T Aﬂ
B A Eo A vl 6 Aol H7IET, oAU, Milone etal, Molecular Therapy 17(8): 1453-1464 (2009) Zkal.
terA o7 D4+ B D8+ T AEo] EFES 0 Yol alD3/aCD28 FZH P A4 Hl=g AFE a1, 24 gRFE 27
MG ALg8le] eGFPS} 37 CARS Walels nA|~ERY dEnlo]e] 2 WME S Algste] 1 o] CARE &4
EdET, wigEe, oAg, AF F 3-CD3 2 3H-CD28 A (K562-BBL-3/28)¢] A ahol hCD32 = 4-
1BBLS @& &l K562 AlER A-A=dck, €94 IL-2% 100 1U/mlE ALZ wjgEo] H7ldoh. GFP+ T AlE

= =718 AFE Abgete FAIE SAY o8 dAECE. o7dl, Milone etal, Molecular Therapy
17(8): 1453-1464 (2009) #rar. A-zA=9] F-A el A A&¥ CARt T Al 7o) ®3k 542 4 Q.

AE F2 D Alo]EFIQ] Al HUb= oA, Milone et al, Molecular Therapy 17(8): 1453-1464 (2009)¢l
A o]l ZIAE ATk, FHEFS] WA, CAR-I/ S4le] HrbeE 1019 #HF T-AX: 34 ME v A" T A
A ME, AW, K562-Meso, Ovcar3, Ovcar8, SW1990, Panc02.03 A% HE+= (D32 % (D137 (KT32-

O

=]

ITE
o=
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[0399]

[0400]

[0401]

[0402]

[0403]
[0404]

[0405]

[0406]

[0407]

S5S0ol 10-2805915

L3tsto 24 wpolg2ElolE ZHO|EdA 3T, 3-CD3 (FF 0KT3) % &-(D28 (E& 9.3) Ex
229 A= o5 ANE7 A HRA Z7|7F D8+ T AE AL 2 =|8}7] wjio] KI32-BBL A X2 ¥ 33}
= Eoll H7IEo] T-AX F2& A=3s7] e g dxzvezA s s, T AlXE CountBright™
g% H]= (Invitrogen, Carlsbad, CA) B A=A 3] 7A€ FHE SHBE AFESt] mgEdA 9AF
o}
A
2

m

K
T

o
ar =
. CARt T AMIE= eGFP-2A 1Z2¥ CAR-ZE dEutelejay WE® 22td T A5 AREE GFP alel o8|

Heoh, T AEoA D4+ 2 D8+ HHL w3 So)z mw-F2y 34 (BD Biosciences) & FAlol HEHT}.
APl EFFel ESAH L A FALY] A Ao wiel Q1zZF THI/TH2 Alo]lEFel AEAS H|= ojdlo] ZIE  (BD
Biosciences, San Diego, CA)S AF&3}e] A-A= & 24 Al7te] F=HE AH N tisf] $=3J¥t}. FACScalibur
A EA7IE AMESte] B3-S A7betar, AZzARS] AAOl whet HolHE A gt

MEEARL Boo)], oA, Al 7|4 B, E== ¥F Cr-%3 A4 (lilone etal, Nolecular
Therapy 17(8): 1453-1464 (2009))°l °la B7kd 4= vk, teFeiAl, #4 Al (oo, BHK = CHO Al
E)E 37 ColA 2 AzF Z<oF widMslA wurslAA 51 Cr (NaCr04, New England Nuclear, Boston, MA)S 29
skaL, gk RPMIONA 2 3] AlAH3taL wlo] AR Elo]E] Edo]Eo] &do] "allth. &77] T AIXE vhggt o
of Y] AlE A ME (E:D)RE gk RPMIO] oA &4 A} 338qlvt. mA ke {3l F7H4
4 (A2 =, SR) T 1% EFE-X 100 AEA & (F 0E, TR)S Eg Alxsqlnt. 37 TollA &4
9 4 A F, o2zt wmRE A $EEn. ool wEE Tre @k 94 A7) (Packard
Instrument Co., Waltham, MA)E AF&38te] SHA43Fsict. Zhzte] AL Holk 3 3] W (triplicate) 3=
I, &3 WMEES TS TAS AREStY] Aleion | of71A ERE Z7be] ARA xe diE wEE 4t

2
“ore UERATH: % €3] = (ERSR) / (TR - SR). 5 7|9 AEE4 #A43 22 uetgel AxEy Axo] =
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tggaacccattcctgaaatta
ggaacccattectgaaattat
gaacccattcctgaaattatt
acccattcctgaaattattta
cccattcctgaaattatttaa
cetteectgtggttetattat
cttceetgtggttctattata
ttcectgtggttcetattatat
tcectgtggttctattatatt
cectgtggttetattatatta
cctgtggttctattatattat
gatgaaagggatgtgaattat
gggagcctccctgatataaat
ggaattcgctcagaagaaa
ggaccaaactgaagctatatt
agaactttggtttcctttaat
atgaaagggatgtgaattatt
tcttatcttcggegetttaat
cttatcttcggegctttaatt
ttatcttcggegetttaattt
aggagcccaatgagtattat
aggagcccaatgagtattatt
atagatccaaccaccttattt
atgtcattgectetgtattta
tgtcattgectetgtatttaa
accaccatgcccagctaattt

10.
11.
12.
13.
14.
15;
16.
17.
18.
19.
20.
21.
22.
23,
24.
25.
26.
27.
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28. tgttgagatttaggcettattt
29. gaccaaactgaagctatattt
30. aggccttcagcaatctatatt
31. ggccttcagceaatctatatta
32. gagtggtcectaaacttaaat
33. agtggtccctaaacttaaatt
34. gtggtcectaaacttaaattt
35, ctaacacaaatatccacat
36. tcagcageccagtccaaataa
87. cagcageccagtccaaataaa
38. tcaacgtctccatcatgtata
39. caacgtctccatcatgtataa
40. ctggagacaatggcgacttta
41. ctcagcageccagtccaaata
42. agcagcccagtccaaataaac
43. gggatcaaagctatctatata
44. ggatcaaagctatctatataa
45. ggcaacggaaccceagatttat
46. tgaagaagagagtccatattt
47. ttggatgcggaacccaaatta
48. agcatcacttgggattaatat
49. tgatgtgggtcaaggaattaa
50. agcgagggagaagactatatt
51. tttacgtatgagacgtttata
52. gctectgtatagtttacttce
53. ggaaattaacctggttgatge
54. geaccaacagaatatgcatee
55. gctcaacaggatgtcaaataa
56. geatcttgetgttcttettac
57. geatttgtggacaacttatgt
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[0437]

58. ggaacgcgactaaacttaatc
59. gatgttcaccataagccaagt
60. gcaagatgagtctgactatgg
61. ggcacagagaagaatgcaaca
62. gggaagagatgctaaatatac
63. gcaaatcagtgtaatcettga
64. gcaacttctccatcaccatge
65. gcaaagatgcaccatccaact
66. gcggatggacagceaacattea
67. gacacttctgagtatgaage
68. gggaaccacaatgeacgaaag
69. ggtgctttccaacacacttte
70. gettetggecatttgtaatge
71. gggagtacttctgcatctate
12, gctgeatgactacttcaatgt
73. taacgtggatcttgatcataa
74. ggagacatacacaggccttca
75, gcatttgggecttgatetace
76. gacaggttgcaaggcagttct
77. gggagtgcectettcagttaca
78. ggacgaggaggttgacattaa
79. gaggagaaagaggaaggagaa
80. geccttecttcaatageacta
81. ggttgactgceatttctagact
82. geatttgetgaacgcatttac
83. getgeactaattgtetattgg
84. ggatccagteacctctgaaca
85. gcacatcctccaaatgaaagg
86. ggattctcaacctgtggttta
87. ggtgcttggtetectetataa
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[0438]

88. gcacagtactectggcttate
89. gcaacaggaccacagtcaaga
90. gcaacaccaccctcageataa
91. gectgttcagageactcattc
92. gcagtaatgecttetectatt
93. geaccttggtgcttagetaga
94. gettccatctatgaggaattg
95. gccagagaaccagcetataagt
96. gggtecectgatgaatatetgg
97. ggcettgeagggaaagtgaatg
98. gettgecagggaaagtgaatgg
99. agcttccatctatgaggaatt
100. ggaatccagaacgaattaagt
101. ggctgattgatgggaacatce
102. ggactacagtcaagacaatca
103. ggaccctecactctattcaatg
104. gctactggecgcaataattee
105. getctttgtatgacagaatac
106. ggtccaaggtcaccaataaga
107. gcaaccatacgatagaaatag
108. ggttctgaaatttcetcaaca
109. gcaagatatccagctacatct
110. gceaactcaccctettecatct
111. getgcattecctaagataatt
112. gggacagtagatccacataca
113 ggacaacagtcacaatgagca
114. ggctgttgatgttctagagag
115. gcagacaaggccacagtcaat
116. ggaggtttctaaccagceatce
117. gccttgagactgtgctataca
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[0439]

118. ccaagcccagaatgactatgg
119. gecttettgttettgecttgt
120. gettetgactgeagttettet
121. getggatgaaatatggtaacc
122. ggaaatgagectgetecaagt
123, ggattggtctgaggaacaatt
124. gecaagaagggaaggagtaca
125. gecaattecactaattgtttg
126. ggttctcatgaatctccaact
127 gctggagteatgacactaagt
128. gectggtttggagatactaac
129. ggaaccacctaaagaacttce
130. ccgegttgatttaaagaaaga
131. gcctgatacatatcagceattt
132. geggaattggaatttettage
133. geacgactacagaaatatage
134. tttccggttaagttgeactcg
135 gectggatctaaticagaaag
136. gaaagccactgttcggttaaa
137. teetgtggatatetgtctaag
138. ggctcatagaggetgtaatgt
139. gggcttgtcegagttgatatg
140. aagatttggataccgcaaaaa
141. gtggtactgaagcacctatta
142. gettgttcagagaacaattge
143. ggagattgttggtacccaagg
144. geagctaggcttacageattg
145. ggtectttetgtgeactatga
146. ggtggtagcetaaagaacattc
147. ggacctgtctacaggtgatct
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[0440]

148. gccaaggtcattgcaggaatg
149. gcagaacaagcccatgattga
150. cccaaggtcaaggagattatt
151. gcagaagtgccggaacattga
152. gegteacacagaagcatatce
153. ceggetcttetttgagtteta
154. cagaacgtcaccaactacttt
155. ccatgctaggttggaacaact
156. ccaagtggectgtetetttga
157- ggtgtctatttgeggatette
158. agaccttccgeaagatcatte
159. tccttagecatgagetcaagg
160. gaaagtactgtggacacatgt
161. geacgtgtccatcttegagtt
162. ggccaacactcctcaagaact
163. ggcttetacetetacccagat
164. ggccatggactccacatttga
165. ggeegtgagtatctaccagtt
166. gccagaagacaagttagaatt
167. gctetggaagttecagtatat
168. ggaaatgatctggctegatge
169. gcaaagatcctcaaggattta
170. ggatgectctattgetcateg
171. gctatggtacttcgaatttge
172. ggaagggattccagcagaagt
178: gcaaggagattgtggccatea
174. gggcatcecttcaagaggaagt
L75. gcaaagatcatccagtctttc
176. gcetggagatgtaccgeaaagt
177. gcacaggatgagatttatatc
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178. ggaagaccacatacaggaaac
179. geattggtgtttcctgeatga
180. geacacggttgggtagattat
181. gggtetgtaatggaaggaaat
182. geatgttgcgagatgacatga
183. geagaccgagtctacacaagt
184. gcaccatcatccacctcaagt
185. ggtcacccacatcaaggtcat
186. gggcaagaaccgcetacaagaa
187. ggaacaaatgcgteccatact
188. gecetggactgtgacattgaca
189. gaacctgcacactaagaacaa
190. gcagatcctacctetgaaagg
191. gcaatgacggceaagtctaaag
192. ggaactgaaatacgacgttgg
193 gegtgttaggaacgtcaaaga
194. getcatgactatacgctaaga
195. ggagagaacggtctggceaata
196. gcagctgaacgagaaccaagt
197. ggagactgtgactettettgt
198. ggaatgccaacgtttggaaat
199. ggatcgtttacaggaagttce
200. gectttgtatgtggaagtata
201. gectgcetgtatttatagtaac
202. getgeacatcaaggagtaatt
203. gctggaaatactetggttaga
204. ggagcttgttgaaagggatga
205. geagaatactggecegteaatg
206. ggttatgttgtcaagetaagg
207. gcagaacccaaggaattaatc
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208. ggtgtaacatcacaggcttac

209. gecatagagttcaggacaaat

210. gcaattctcgggtagaaataa

211. getggcettcaccaacattace

212. gggagcaaatcatctgcattc

213. gcgactcaaatatcaccttga

214. getectgaggtatggaataga

215. gcaaatgacacatatgaaagc

216. ggtctaaagaggagtgceatcet

217. gggctatttgaaacaggatcc

218. getgtaggaatggaagcettea

219. gettgtgtttgetgetaatgt
gttaacaaggtcgggeaggaagagggcctatticecatgattecttcatatttgeatatacgatacaaggetgttaga
gagataattagaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttcttg
ggtagtttgcagttttaaaattatgtittaaaatggactatcatatgettaccgtaacttgaaagtatttegatttettgget
ttatatatcttgtggaaaggacgaaacaccgectgtggtictattatattatttcaagagaataatataatagaaccaca

- ggtttitgactagtcaaaaaggaaticgetcagaagaaatetettgaattictictgagegaaticcaaacaaggetttt

ctccaagggatatttatagtctcaaaacacacaattactttacagttagggtgagtttecttttgtgetgttttttaaaata
ataatttagtatttgtatctcttatagaaatccaagectatcatgtaaaatgtagetagtattaaaaagaacagattatct
gicttttatcgcacattaagectetatagttactaggaaatattatatgeaaattaaccggggeaggggagtageega
getteteccacaagtetgtgegagggggecggegegggectagagatggeggegteggategetagecatatgt

ctagagtatac
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221.

gttaaccaaaaacctgtggttctattatattattctcttgaaataatataatagaaccacaggeg gtgtttcgteetttce
acaagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataatttt
aaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtitacagtcaaattaa
ttctaattatctetctaacagcecttgtategtatatgcaaatatgaaggaatcatgggaaataggcecectettectgece
gaccttactagtgatccgacgecgecatctetaggecegegecggecccctegeacagacttgtgggagaagcet
cggctacteccctgececggttaatttgeatataatatttcctagtaactatagaggcettaatgtgegataaaagacag
ataatctgttctttttaatactagctacattttacatgataggcttggatttctataagagatacaaatactaaattattatttt
aaaaaacagcacaaaaggaaactcaccctaactgtaaagtaattgtgtgttttgagactataaatatcecttggaga
aaagccttgtttggaattcgctcagaagaaattcaagagatttettctgagegaattectttttggetagecatatgtet

agagtatac

222.

gttaacgatcecgacgecgecatetetaggeccgegecggececctcgeacagactigtgggagaagetcggceta
cteeectgecceggttaatttgeatataatatttcctagtaactatagaggcttaatgtgcgataaaagacagataatet
gttctttttaatactagctacattttacatgataggettggatttctataagagatacaaatactaaattattattttaaaaa
acagcacaaaaggaaactcaccctaactgtaaagtaattgtgtgttitgagactataaatatcecttggagaaaage

cttgtttgnnnnnnnnnnnnnnnnnnnnnttcaagagannnnnnnnnnnnnnonnnnnntttttggttaac

gttaacgatccgacgecgecatetctaggeecgegecggececctegeacagacttgtgg gagaageteggeta
ctceectgeeccggttaatttgeatataatatttcctagtaactatagaggettaatgtgegataaaagacagataatct
gttctttttaatactagcetacattttacatgataggcettggattictataagagatacaaatactaaattattattttaaaaa
acagcacaaaaggaaactcaccctaactgtaaagtaattgtgtgttttgagactataaatatccettggagaaaage
cttgtttgectgtggttctattatattatttcaagagaataatataatagaaccacaggtttttgactagtgctagecatat

gtctagagtatac

224.

gttaacaaggtcgggeaggaagagggcctatttcceatgattectteatatttgeatatacgatacaaggetgttaga
gagataattagaattaatttgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataatttettg
ggtagtttgcagttttaaaattatgttttaaaatggactatcatatgettaccgtaacttgaaagtatttcgatttettgget
ttatatatcttgtggaaaggacgaaacaccgectgtggtictattatattatttcaagagaataatataatagaaccaca

ggttttte
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225.

QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEW
LGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVY
YCAREVTGDLEDAFDIWGQGTMVTVSSGGGGSGGGGSGGGGSDIQMT
QSPSSLSASVGDRVTITCRASQTIWSYLNWYQQRPGKAPNLLIYAASSL
QSGVPSRFSGRGSGTDFTLTISSLQAEDFATYYCQQSYSIPQTFGQGTKL
EITTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIW
APLAGTCGVLLLSLVITLYCKRGRKKILYIFKQPFMRPVQTTQEEDGCS
CRFPEEEEGGCELRVKFSRSADAPAYKQGQNQLYNELNLGRREEYDVL
DKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRR
GKGHDGLYQGLSTATKDTYDALHMQALPPR

226.

MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDI
SKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNL
EQEDIATYFCQQGNTLPYTFGGGTKLEITGGGGSGGGGSGGGGSEVKL
QESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIW
GSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYCAKHYYY
GGSYAMDYWGQGTSVTVSSTTTPAPRPPTPAPTIASQPLSLRPEACRPA
AGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKILLYI
FKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQG
QNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQ
KDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQAL
PPR
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MGAGATGRAMDGPRLLLLLLLGVSLGGAKEACPTGLYTHSGECCKAC
NLGEGVAQPCGANQTVCEPCLDSVTFSDVVSATEPCKPCTECVGLQSM
SAPCVEADDAVCRCAYGYYQDETTGRCEACRVCEAGSGLVFSCQDKQ
NTVCEECPDGTYSDEANHVDPCLPCTVCEDTERQLRECTRWADAECEE
IPGRWITRSTPPEGSDSTAPSTQEPEAPPEQDLIASTVAGVVTTVMGSSQ
PVVTRGTTDNLIPVYCSILAAVVVGLVAYIAFKRWGSGATNFSLLKQA
GDVEENPGPALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTI
SCRASQDISKYLNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTD

2217. YSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEITGGGGSGGGGSGG
GGSEVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLE
WLGVIWGSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIYYC
AKHYYYGGSYAMDYWGQGTSVTVSSTTTPAPRPPTPAPTIASQPLSLRP
EACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRG
RKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADA
PAYKQGQNQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEG
LYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDAL
HMQALPPR

228. ggtatactctagacatatggetageactagtcaaaaacctgtggtte

229. ttgtaccgttaacgatccgacgecge

_— tgactagtcaaaaacctgtggttctattatattattctcttgaaataatataatagaaccacaggeggtgtttegtecttt
ccacaagatatataaagccaa

231. gtaccgttaacaaggtcgggeaggaagagggectattteccatgattect

232, aggactagtcaaaaaggaattcgctcagaagaaatetct

233. ctagetagegatecgacgecgeeatet

234. atgttaaccaaaaacctgtggttctattatattattctcttg

235. tcactagtaaggtcgggcaggaagagggectatt

236. taggccctcactagtgatcegacgecgee

237. ctagctagccaaaaaggaattcgctcagaagaaatete

238. gettetggcecatttgtaatge

239

gggagtacttctgceatctate
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240. getgeatgactacttcaatgt
241. taacgtggatcttgatcataa
242. ggagacatacacaggccttca
243. geatttgggecttgatctace
244. ccagctttccagetttectet
245. gatctcagccttetgegaaga
246. gettcaacgtetecateatgt
247. ggtetttectcactgecaagt
248. ctggagacaatggcgacttta
249. gccactgtcacattggceaatc
250. tccagtatctggacaagaacg
251. gcagcagtgtacttcacagag
252. getgtttctcatecttggtgt
253. gectttggetttcacctttgg
254. tcagcagceccagtecaaataa
255. ggtggagctcatgtacceace
256. cccaaattacgtgtactacaa
257. geatcacttgggattaatatg
258. gcgagggagaagactatattg
259. gecagtgatgctaaaggttgt
260. ggtggtatctgagttgacttg
261. gatgaaagggatgtgaattat
262. gggagcctecctgatataaat
263. ggaattcgetcagaagaaa
204. ggaccaaactgaagctatatt
265 cctgtggttctattatattat
266. gcctagagaagtttcagggaa
267. cattgtctttectageggaat
268. gattaagtccctgecctttg
269. gttcacctacggaaaccttg
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[0449]

[0450]

[0451]

[0452]

[0453]
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270. cctecacctttacacatgee
271. cttactgectcagetteect
272. ccaagaaggccacagaactga
273. gttgtttcagatccctttagttccag
274. actttgaacagcctcacagag
275. ccgagttgaccgtaacagacat
276. caaccgatccaccteacctt
277, ggcactttgecteccagat
278. cacaagctetgecactcggaa
279. tgcagtgacctggaaggcte
280. ctacctgggceataggcaacg
281. cceccgaactaactgetgeaa
282. gaaacagcacattcccagagttc
283. atggcccageggatgag
284. cccagcatctgeaaagcete
285. gtecttgeggaagtcaatgt
286. acatgattcagccacagatacc
287. geatagatgtcagcacgtttg
288. acgtgttgagagatcgagg
289. cccagceactcagtcaacgte

A

ool & whgel et MAGZ AGTE, R A, WA Aol AgE F Ak, AAdE oA

4ol Aoz omsv B wgel WS ARAAY A Bt

MNxF 2 wjg. Nalm-6, Nalm-6GL (GFP % WFRlE A3 kAl Wd3sh), K562, K562-CD19, IM-9, Raji, Daudi
MEFE 37 CoA 5% C022 7t5E F=Ag 7oA 10% S-52&43td Hol 4~ g3 2 2 mie] L-=Fe 2
1% AYA#! ~EfEnlolalo] BFF RPMI-1640014 w3, Lenti-X™ 293T MXF% Takaraol A F-¢1s}
Fov, 10% d-5dAsta ol & g (FBS), 2 mM9) L-ZFE1, 0.1 mMe] H]Zg obv]wl, 1 mMe] &F
s Fuo]E @ 1% HUAA ! ~EREntolAlo] HEF DEMAN FAEATH. (DIOPI-LI AEFE AAE] 9
3], K562-CD19 W+ NALM-6-GL A|3ZE <17+ PD-L1 (NM_014143.3)& ZWale dgulolgiAz FAEYsItt.
Nalm-6-PDL1-CD80 AIEFE <17F (D80 (NM_005191.3)& =Yshe dEmfolg]~E o] &3k Nalm—6-PDL1 AEe
FAEY 93] AT

Zgtxne &, 3-CD 19 scFv (FMC63), (D8a 31#] 2 @ oo o 4-IBB (CDI137) -Cusggl AzA
=l -3t pLV-CDI9-BBz WE]S] 35L& ol Ao 7]&= At (PNAS, 2016, Ma JSY). pLV-CD19-28zZ A
A3zl 98, 4-1BB2] AEd =relS 17k (D28 FE A=A Z=relel iz giAsdtt. Fdxd® CAR-T

Xr=

[e}
ME2 AZE 2L AAE 98, ALNGFR (AXd = Avoks (D271) A ¥ES pMACS-ALNGFR (Milteny Biotec) 9
B2 RE Z=Z 7)1, P2A A49E Zd CAR-Ed: A (transgene) Skl Abd&be] pLV-ALNGFR-CD19-287 HE+=

pLV-ALNGFR-CD19-BBz & A3 AFa}<ith.

CAR 2 shRNA @8 JMAHIE & tE =
ANE (H3 A9E; TTCAAGAGA, =2 A
38 EZE (PPT)Y CAR-ZH LV HE Aol AEZF2Y3t. Aold T2 HE (mU6 2 hU6)ol| 9
3L
H

ah= T LV WEE A4S 98], shRNAS $Hrali shRNA 23
; TTTTT) % Pollll T2XE (mU6, hU6 T+ hH1)E dAsta =
i

13 [U& OE

o

Ul e RO R

ol

702l shRNAS W3l o] Tl WE o AAS 98, BstZ171-Xbal-Ndel-Bmt1-Spel MCS A &S hU6
E19] pLV-hU6-shPD-1_ALNGFR-CD19-BBz #E] 3}-ol Ad3F3itt. #12 mU6-shRNA FHAIE ©@3H-S MCSel A
g3ttt

=
=
=
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[0456]
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gy ME Y FHS e, pGL2_NFAT-Lucreporter (addgene #10959)ZH-E -fl¥l NFATRE x3 A <& PCRO
o3 FFHFAFHY. NF-kB-RE 5x (5'-GGGAATTTCC-3') % miniP A4S #A3sFATh (IDT Technologies). pLV-
NFAT-RE3x-eGFP %= pLV-NF-kB-RE 5x-eGFP 2] ¥E] #WHE AYiketr] 91 pLV-eGFP W H 9] EF-la T2RHE
ol5 ZxH "oz giAsglt.

SiRNA T3 shRNA Mg A9, A4 W AAFE (CTLA-4, LAG-3, TIGIT = TIM-3)°] 5o]Z el 2l-mer
siRNAY] FH A <dS 4 Ho| BLOCK-iT™ RNAi Designer ™3 Sfold T2I2WS A&3le] AA8IGTE. RNA
Saam . CTLA-42 HA 0= 3t siRNAS M YT 255-2600 7 o] Fojx o =RE Hesqith. LAG-3S &
Ao 72 3= siRNAS M EWS 244-2547 o] Folxl o RRE MEsQITh, TIGITS EACZ 3l siRNAS A
AT 238-2430.7 o] FojW FoRRE AeETE. TIN-3S EZHOE 3l siRNAS M AN T 261-264% o] F
AR FozRE MHesit.) (IDT Technologies). WY AAXJNE g FHsS BAstr7] a8, Az A
zZ3t 1IL-29] &4 3follA PBMCE Dynabeads 1%t T-ZA3}Al CD3/CD28 (Thermofisher) B+ 4 pg/mle] &-CD3
22 pg/mle] F-CD28 FAR A=3kgict. WY AIXJES By FFS 124 3 ¢,6d % 124)
BAEATE. A 2 A 3 HA 9 siRNA Adel AElS 98], Neon® FEAFY A2HE (Thermoflsher)e
sto] PBMCE siRNA &2]aim & H7]dFAF T, siRNAS] ke G888 FAx AW 98 L7y &

gatdek. ol59 a&ol 7wkste] Zhzke] W] AT ERIEC sl 2-3 /He] siRNA A DS MdEstar,
2 AEutelel 24 HEE e Yl shRNA T o2 A3AZTh. shRNA-w7) S50+ 555 A5
1, @ERfo] 2] ~- &‘élE%‘E TAEE 3 9 &< 111 2 y-FAbE K562-CD19 A= Ap=38tar, FA
o o&) o]g9 WY ANAXLJES B 3o di&)] A8

FAE SAHY. (D19 CAR’] Uty S AF647-HeE d-nh$-2~ F(ab')2 A (115-606-072, Jackson
ImmunoResearch) ¥ AF647-43E ~E=NEHY (405237, Biolegend) ™ AZ=H=E W)L E-H3%E rhCD19-Fc
(CD9-H5259, ACRO Blosystems)oﬂ o3 EA3ATh. ALNGFR 23S APC- =& FITC-HEw d-CD271 oA
(ME20.4-1.H4; Mitenyi Biotec)el <&l EA1&Gth. CAR-T A|EA] W AAFAEL B3 g A= A}
23 B FAE AR o8 A8t PD-1 (PE, % J105; Thermofisher), TIM-3 (PE, &%
344823; R & D A]2=®l), LAG-3 (PE , &% 7H2(65; Biolgend), TIGIT (PE, 2% MBSA43; Thermofisher).

off o

>~
irﬁzmQOFOr&én:
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ol
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!

[«0
nE ol r2 J
o

b

CAR-T M ¥olAe] CTLA-4 23S 3 4 B¢ 1:19 E:T v 2 ZAFE NALM-6 =+ K562-CD19 A|E o} shA] g%
g T AE W FAE S g8 B35tk AlEE Cytofix/Cytoperm™ 891 (BD Bioscience) &2 17
/F3H3IA 7 -, 3= 7F (D152 (CTLA-4) A (PE, &% BNI3; Biolegend)® G A3}3Itt.

TE AEA A=A e A WY AIAXJE o] BPS vheo] FAE AFESt 248kl (D80
(PE, &% 2D10; Biolgend), (D86 (BV421, && 2331 (FUN-1); BD Bioscience), PD-L1 (APC, =& 29E.2A3;
Biolgend), HLA-DR (PE, &% L243; Biolgend), (D112 (PE, &% TX31; Biolgend), CD155 (PE, &% SKII.4;
Biolgend).

43871 Hell CAR-T Al

PD-19] @& tigh TGF-B o a¥e #4945 3, FAX Sl s PD-1 ddE 5
B ot ZAME NALM-6 Al®:=

a
XE 10 ng/mle] A=E3 QA TGF-BI (R & D Al=®)e] & 3Jlo 3 <«
=
AE W FAX SAHA o3 SMAD2/39] QA4kal AFE] 4. SMAD2/39] <l4tst AElE @ﬂ st7] 18, CAR-T Al
XI5 4 hr =5 24 hr 5o 1:19 E:T A¥ v]E NALM-6 AlX 9} A3k, AEE Lyse/Fix 945 (BD
Bioscience)® A3 & Perm &5 III (BD Bioscience)® —rlz}ﬁ}/\]ﬁli} LNGFR CAR-T Aol <Azl A=
}-217F Smad2 (pS465/pS467)/Smad3 (pS423/pS425) A (PE, % 072-670; BD Bioscience)® =43}t

458 ZAA T AT AZ. CAR-T A¥E=2e AAE 284 T A% (D4 CD25FOXP3) e =2 3 o Zot
NALM-6 A|3Ee}e] F5-vldF & AlE ] Ao os) B39 t. Foxp3/AA 21k A4 %N (Thermofisher)
o2 3A4d¥n FisE AxE US FAZ AU D4 (BV605, ZFE OKT4; Biolgend), 3¥-CD25
(FITC, &% VI-072; Biolgend), ¥-FOXP3 (APC, &% 236A/E7; Thermofisher).

CAR-T =41 AA. AINGFR ZTH¥ vlAE 2H&EetE CAR-T AXE A4 H= (Miltenyi Biotec)® EH3alglth. AF
o) EFFSl Bl Sho) 6 Anpr} y-FAME K562-CD19-PDL1 AIE (1 x 10° /1) % LNGFR'CAR-T AZ (1 x 10°; > 95%
)8 AT, OR-T AL - Eeld BE WAS Agst] 6, 12 % 18 Aol A Ao o
A,

2
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CAR-T M X9 AA] 9 MEEA, CAR-T MEY HNEZEAS Incucyte S3 AE AE BA A AvS X835l AF
39Tt GFPE A A o= WEst= NALM-6 i NALM-6-PDL1 %4 AJ¥= 3 9 wiEaie] 9 & 1 % 10 79

&
2
ot
ol
-/
3-10
c—
=z
[*p)
es]
7:’
<)
=
7:’
H
Q

Aol dEZ 96-9 ZHolEo & £ 1:1, 0.3:1, 0.1:1°] E:T H|= Z}7}e] 4
A BT 22kl WSl P AES) AAG WS 2 AT A A S BE (g, B GP 2 x
un’/WEA A=Ak, JUH 54 B FG o] MR Aol o8] AT (Zh2re] AH

oMol F BT GFP ZX=/AZF Al FolAe & % GFP Z4%) * 100.

o
)
oo

NFAT 2 NF-xB X8 ZA. CAR-T AXZoA NFAT dA} 1zbe] EBold &8 AAs ] f&, 2 o < Azt
AN zg IL-2 (300 FU/mL)&] &4 &}ol| 4 pg/mle]l 3-CD3 % 2 pg/ml<] z‘z}—CD28 A= 2=-¥ PBMCE NFAT-RE
x3-eGFP 2]32EH FAAE ZH3= dEntolg 22 WA FAEYAIZY. FAEY 8 I

SF 917k A xF IL-2 (300 1U/mL)¢] &A] afell 3-CD3 2 3-(D28 A& zH A=Ak, FAstE AEE 2 )
o Rl A= B35t o|d CAR-=Y #HEHfo]g] X (CD19-28z T+ (D19-BB2)E FHAZ=JAIATE. 6 OEJ <,
Zrzke] Ao F AEE 1:1 H|E NALM-6 AE¢ F5-3rex g etgitt. CAR-T AlZ o] NFATS ElxE &4 24-
o 48-A17F Aol A INGFR CAR-T Hgh (& (D3+ M XEolA 20-25%) o] eGFP A59] gMFI kol ©3) 243549
. CAR-T A|XEolA NF-xB AAF Q1z}e] o]z &S FAMSH Axfel] whe} 18]u; NF-KB-RE x5-eGFP 2| X H F
AAE I st dEbto] Y28 ARE3te] SAAT.

22 AAZ PCR. 3 x 10° LNGFR' G282z ™= GBBz CAR-T A¥2 1:1 W)= (D19 NALM-6 A AME9} EE-n

==

okttt FZ-vlFe] 4 W 48 A T INGFR CAR-T AEZ MoFlo Astrios ¥#7] (Beckman Coulter)E Ab

g5to] BR5190H. LNGFR' CAR-T Al 2R E] 9] nRNAS RNeasy ™Y 7]E (Qiagen)°l 28] F=3}3 QuantiTect
A HAF 71E (Qiagen) S AFg3te] cDNAZ AAAMAIZATE. CFX96 A AI7F PCR A& A]2~® (Biorad) % SYBR =
A A A ZF PCR mF2<E] ®2 (TOYOBO)E AME3te] SYBR ZREZ R Ak AAI7F P(RS Fa8tith. 18s rRNA9)
g Zefol] MEe MAHE 268 2 2692 E3H3TE. PDCDIS HES 93 Zlolm HIde I
15 23}, 1129 HES 98 Zetoln AEe AdHs 272 B 2735 2Fsth. 1149 HES 9
3 Zgloln MEe MEWHT 274 % 2752 EITTH. ILITAY HES 93 Zgoln Hge AgWs 276 &
2775 EEshTh. (D259 HES Y3k Zatolm AEde Adws 278 @ 2795 ¥ 3reth. (LAY HES 93
Zgloln] HEe HEHE 280 ¢ 2812 X3l FOXP3Y AES 93 Zaloln] e HIHT 282 E 283
£ g3l TGF-HlEte] HES A8 Zajolw IS MIis 284 2 2855 X e}, TGFBR1C] HES ¢
3 Zgloln] MIL AT 286 2 2875 ¥edtl. TGFBR29 HES 13 Zelolm MIe HIHE 288 &
28 3

34 nRNAS] FS UIIA 71 18s rRNA: ACt (&) = Ct (4 F82h) - Ct (18s rRNA)el F3tstiet. H|
wE T Ct PHS @%8} 1:}% Al Znkete] ASE A ebe 233 wlaske] 2 mRNAS] i<l

Hlg= Wsks EAslth @ 2 = 27-(ACt [AF=¥] - ACt [A5HA &2]).

>
>
ofo

B2 A%, 2o JAE BE Ab= KAISTA 719 52 pe) 2 9¢gle] $eg wolth, (D19 Hol
oF el gdaly] 98, NSG v (4 WA 6 F3)oll EGFP-§¢¢ Wl s FA) 3 ebA vyt ofg} 1%k PDL1
(NALM6-GL-PDL1 M| 3%)< 28st=® 22 1 x 100 /1o (D19 NALM-6 #1&wW Ax=2 A o FAerc).
CAR-T A& 7] 71" Azl weh 173 Foqzte] A8 WL HE Az, FAEY F 4 01011,
CAR-T AIX& EFstal vhg-2o FAMe7] Hell 6 A &< F7k= @A Zth. NALM6-GL-PDL1 A1 FAF % 5
o], 2.5 B 1 x 10° /9] CAR-T MEE np9-2o] A v FAa%h. v}9-2 1] NALM6-GL-PDL1S] A&
o]u] A2 Xenogen IVIS 2#EfHog WUEHSIAL ASE Living oA A2ZEHo] (Perkin Elmer)E A3}
of ¥4l FHolA HA(radiance) 3R/ 2)omA AFstelgivt. 119 FF 9O A9, NSG vh¢2=e 5 x

10 709 IN-9 ME (CD19 PD-L1°CD155" )E I3} FARF . LNGFR CAR-T MNEE TF HE FAF F 14 Lol v
g2o] Ao = FASITh (2 150 ~ 300 m' FF F3). A FHel s WF FFe wEHYstn
3% (ol F uu’)/ez F4sn,

AA e 1: PD-1& EFH o= 3= CARTIO E ShRNAZS Ld3ls T4 e A & 37 d5y
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[0469]

[0470]

[0471]

[0472]

[0473]
[0474]

[0475]

[0476]

[0477]

SS90l 10-2805915

o] AAlel= PD-1 WAS 9JASHE CART19 2 shRNAE Wddhe 7ol wWEle] A4k 9 7 s 7|4t

CAR ¥ shRNA & JMAE & tE m3dshs FA49 dEnfolgxy wEE XS] 98, shRNA (32 A4
TTCAAGAGA, 72 A 4Y; TITIT) @ Pollll Z&2%E (mU6, hU6 %=+ hH1)Z 3Hfal= shRNA 2@ FHAES A
slal T ZYFd EHE (cPPT)Q CAR-FY LV WE o] B EF2ec}. F-la Z2X | o|&) 4-1BB-7]%t
CARTI9E Aprd oz w&E3tal nle T2 HE 93] PD-1 X235} shRNAS APz oz Wy st dlE]nfo] e A4
HEE 75T (= 1la B 1b).

PD-1-¥2 3} shRNAZ A Esl7] &, 3 719 shkVd FRE A8k, shPD-1 #1& CAR 28 (X 1),
F (= 1d), 23 dE 2 D4/CD8 T4(%E 1f)ol JFS wXA gowA PD-19 ddo] =HALE &
Nzﬂ* 292 YeERY (2 le). shRVA 28 458 Pol 111 ZTEREHY #F3d wa} Hojd 5 Je= A

3@ (Mol Ther., 2006, Irvin S.Y. Chen). w2}, PD-1 e digh mU6, 1iU6 HEi= hHl ZZRE 9]
B2 HI7E . mU6 E hu6S FASE KD 258 zEX9k, hH1S St} (& 2).

Beloa gakE 919 e ntelg A #WEE PD-1¢] 2 t& E=EAE &322 JAS Yeeg, o
Aol A PD-1 KD HEE CAR-T AlFE] Aol Abg= 4= r}.

oo

[o & ox

q
ol HI O oX,

vy

K

do Frﬂi J;

A Ao 2: PD-1 KD CAR-T AE9] A & A ¢ 5y} vy
o] AAldl= PD-1 KD &% CAR-T M| Aak 9 A o Hrp WS 74 s},

¥ E ¥Z-31 Plus (GE Healthcare) WX 8] AR el o] A3 Fojzte] A8
Attt o]= MEZE 300 1U/mle] QzF A =3 IL-2 (BMIKOREA)S] &4 st 4 pg/mle] = o]
3.

MZE5E st

E-AgtE 3-CD3 A (FE OKT3; Bio X AE) 2 2 pg/mle] 784 &-(D28 A (& (D28.2; Bio X
AE)Z AFsgnh. Az delvtolelx AAkg 8l 2.5 Lo A WA (10% FBS, 2 mMe] L-2FEH, 0.1
aMe) M| ofuliat @ | o] AF I FWlo]Esl HEE DEM) & 6 x 10 719] 2937 MEE FAFY 24 A
7+ Aol 6-4 ZeolEd AYstdtt. AEZS 714 #E (pMDL, pRev, pMDG.1) 2 10 pl2 E]ﬁL_éﬂE} 12000
(Thermofisher)& ©]-&3F do] WH o] E3E= FAFUAAT. AT F 2 Lo, AEnpole|2E ke
ik NS g3k 1800 rpmoll A 5% Bt ARSI E43tE T AEE ZEER AFoE (1

pg/ml)e] EA] sfol] wpolej 2] Aol
FeAdstdnr. ved, v AAdAS FAs 10% FBS, 2 mMe] L-ZFE, 0.1 mMe] H|D opm] Ak 1
mMe] A JFHlolE B 55 pMe] B-wRtECghEo] HEFE 414g PRMI- 1640°i oiAskE Y. FAEYE T
AEES 10% d-E2438 FBS 2 2 mMe] L-ZFEo® H3E% RPMI-1640 2 <1zF A =3 1L-2 (300 1U/mL)
2 el 1% AUAY/AEREllA T AE AN 14 107 e AME/mL mwke] W wjeksigon
o) 2-3 vtk BA A ST

shPD-1 CAR-T A3 A 9 &34 2 F24 A4S ZARIAT. Nalm-6-PDL1 %+ K562-CD19-PDL1-&
CDIOPDLL 34 AERA AR8-8F%tH. WA, IncuCyte AAIZF olu]g A|~ElS xkg-8 F7|7F L34 B4 =
AFaRSith. CAR-T AI3E7F NALM-6 Aok E3H2 wf, W (shGFP) CART 2 PD-1 KD (shPD-1) CAR-T A|¥& ARG
&3 24 7hvh. ek, CAR-T AIE7F NALM-6-PDL1 Aok 31 vk of shPD-1 CAR-T AMXE= shGFP
CARS] AR =3AE By a4 &84 &48 vetllth (& 3a). =8, o33 %34l BBz w/o shRNA 7}
AE CAR-T MI3E B shGFP CAR-T ME7} frARgE AE5AS frAete slo] BHEom, o= shhVA 'Ed A
7} CAR-T M3Ee] el Ao J&S v XA Feths 218 AlALeT.

=
i
ot
]
ol
ol
=

1000 £ gol A 90 & EO& LA sk, 37 TollA WA

0

o g, (D19 &Y @ PD-Llo] whEHo® wZ% CAR-T A% ZF2 @45 Hrbstivh. shPD-1 CAR-T A%
QoA 1L-29] ¥A) 3loll shGEP CAR-T A|ER T} K562-CD19-PDL1 EZ o] thel] 4- WA 5-vi o & T AE
2l &S g4t (= 3b). FEATA =t HAY T AlE 348 golatAsta T4 AXdA =&
DHE R g Aoz DAY, BF Az FEATA Et=e] wdoe] whE A AE S
F& vA=A ARE FAE] 8], dEAQA FEAE 2=l (D800 EA AMEA A=A ofF
zAbskdth. K562-CD19E (D80S W& shA| vk Nalm-62 wradshA] &ttt (& 3¢). CD80-##& NALM-6-PDL1
(NALM-6-PDL1-CD80)-> CAR-T A7} Whg 2p= Slell Al F2)& 7FsshAl dthe 31s 2dskqlth. (D80 whEH
A €] A= sl Al CART 52418 golatAT 4 Atk (& 3b). TFHe=Z, Ax-uAA PD-1 97} vHEAQ
CAR & PDL1 A= Al (D19 Eol#] CAR-T Al2zo] AA 9] 7|5 /Mol s3AE afHo = Vofgtte Aol Y&

O

it o XL o\ fIr

o 2
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[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

S=50dl 10-2805915

s At

(]

1 AAdoll A, AAld 16 7]A"E FAY WEHE ALg3ste] AAE PD-1 KD B8 " CAR-T MEE WI CAR-T M2
o} vk w A 9 &3 L A FAoAN wEE T S UERAonR, o5 X84 JleA

2 7] AAeelA (DIOPDLL deol Fhe zh= np$ malo|x AA) ) mlo|A 712 et
AAl¢] 3: PD-1 KD CAR-T MIXE o]&3 A W] CD19+ E <to] X8 W

o] AAleli= PD-1 KD CAR-T AIEE ol&3te] A4 Wl (DI9° Fo obe Xzah WS 74,

19" P oF mas saty] 9, NSG vk (4 U1K 6 F)ol EGFP- §3E WSl FA bR ol
2 QIzF PDLIZ WEAFES 229 1 x 100 /9] CDI9NALN-6 W& AE (NALNG-GL-PDL1 A%)Z Al 1
AT, CRT AEE A7) A8 Aol whe AZw FolAe WY AEEYE Azsdt. YAEY F
doll, CAR-T MEE EF8taL whg-2ol FAFSE] Hol 6 A st F7F2 gabglth. NALM6-GL-PDL1 A% F=A}

e N

6

%5 9o, 1x 10° A9 CAR-T AIES vhg2ol] Au ) Fakgich, vhe2 ) NALNG-GL-PDL1S] A= ol
&S Xenogen IVIS 2~FEH o TUEZE L AFE Living PR A2ZEHS] (Perkin Elmer)E A}E-3}o]
B4 gol A AR (A 2) o2 AEEIATE. shPD-1 CAR-T A EE A 2lg vk shGFP CAR-T Al E<}
Hlusle] s9AE 7dds TF i 445 vEET (B 4). T, F 7HA 539 shRNA 28 Z2HE7}F
APSE F-FF ATE JHAY shRVA B8 AAVE SHAE FFY adel] TS HAH &' o= YWl

A W Aol EFFQL A4kel thdk CAR-T A2 AlE-WiAl4d PD-1 3¢ a3E AFsH7] 918, CAR-T FAF &
24 Q72 AZbe| AE wpg-o] Hx HAS FEEITE. A2 300 x gollA 5 EQt dAlEEEte Hx
Ao 2 RE] FS FEETE. AA U AlEFR] FES AARS] AAA whEl IZE Thl/Th2 Ale]EFHI
7]E (BD Bioscience)Z #23t}. CAR-T AEZQ ME-YAA PD-1 3= ogx EsHA AA ] AP BT
S FAaAZAY (& 5a).

CAR-T Maze] Al f Z7gol gk CAR-T A2 ME-A PD-1 9 a3E ZAFeH7] 98, CAR-T FAF
F 03 mEE 20 ol AW mpgo] wAE £589ch. CAR-T AE (Live/Dead (D3) i NALM-6-PDL1

(Live/Dead GFP) ¢ ME-&2 FAE Z4Hor Brhstgich. AE-UAA PD-1 w3 CAR-T AEe A )
g AR A AAAZE (= 5b).

B2l 7AE T Aol o3 FSw CAR-T AE-UlAl4 PD-1 T} %= (DI9+PDL1+ £Fol| ok (D19
Eo]7 CAR-T A9 *M] i Z‘z}—%%k g oA EIH w2 F£F9 TUME BoFY. wEkA, PD-1 KD
CAR-T MIEZ th&rel dAlele] el F712 ARkl

AAd 4: PD-1 A2 A TEAZH Bxie] §4 Hi}

o] AAelli= PD-1 Alz1d® A (D28 E 4-1BBE 2 33ele A=A 2o 4] H7LE 7Alg.

AZ-A4 PD-1 337} CD28/CU 37 k= 4—1BB/CU 3% CAR-T AME9 7)ol o¥A TS HA=AE =
Absttt (= 6a). G28z GBBz, P28z 2 PBBz CAR-T AEZE WA ATl o]E CAR-T NEZS FAEH &4
=YAFAE (= 6b). PD-1 L& 5L BBz CAR-T AEWTF G282z CAR-T A Eo|AM o] Egtom | p28z¢] PD-1
T2 PBBzO] AET HT (= 7a). W3, o] Aolg PD-1 @A &2 HAL FFolA 71Q1E
Aot (= 7). 247 FeA=74 =HdS PD-1 Akl olshs Qdzke] @Adste] dis) el s verd
= 7S A, PD-1 AAlel dolahs HALF QAF Foll A, NFAT 2 NF-KB:= PD-1 AAbel frolshA #ofslsd
3, SMAD2/32 FYF vWAEA Fa WSt AR 1A TGF-B9 EA shellA PD-1 HAbel| #HAA3HIth
(Cancer Discov., 2016, Benjamine V. Park). CAR A= &<t NFAT T+ NF-kB A4S FASFSTE. NFAT wh&-
22 (NFAT-RE x3)-eGFP Hi= W52l NF-KB W& 24 (NF-KB RE x5)-eGFP 2]3E] @lEjufo]g] 4] WEE
Z3}Ith. NFAT =& NF-kB RE-"j7] eGFP fr%9l Aoz yetytt (£ 8a % 8b). HFEH-FALYH T AXE
G282z = GBBzZ Al-A=53ta F7H4 o2 FAEJAIZTE. 282z FAESE NFAT 2>2E CAR-T AIE (G282
NFAT)7} GBBz-NFATS} wlnldlo] <fzb & 4259 NFAT &AS 7140 (X 9a), NFAT %% f+4dA+e] mRNA $5
o] I G28zolM v TS Aoz wEHt (= 9b). Y, 628z FHEEYW NF-KB @ EE CAR-T AlE
(G28Z-NF-KB)+= GBB-NF-KB®} H]als}o] NFAT &/do] fAlsltt (&= 10). Z+7+e] CAR-T A9l SMAD2/39] EAd&

_69_



[0488]

[0489]
[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

S5S0ol 10-2805915

ZAFEL7] &, CAR A= F9F TGF-B S G282z W+ GBBz CAR-T A|¥o| 223k tk. 28z CARTS] SMAD2/3 <14F

£ BBz CARTZF oFzF ¢ =¢ker (&= 1la), TGF-B Aol <3t PD-1 W3l F7F F=E GBBzXHTF (2829
sl o =tk (62829 w4 W3} 2.39 £ 0.031 , GBBz 1.61+0.034)% Z& @83t (= 11b). ©] o)z}
TGF-B A1E® ane] e e Aol QI3 ZRIA o5 FAREAY. T6F-B 5 T6F-B 784 1
(TGFBR1)2 7 CART zZto|l fr-oJskAl “doldhAl F%ATr, TGF-B 484 2 (TGFBR2)+= (D28zo| A © & &=
2 FdE v e EAaselt (B 11c).

N

o

H

o] *‘A] dof A, PD-1 A1
A2 PD-1 AARS} AE A1
- H:} (D28 EE5A=9] S5+ 4-1BB FE5A=Ht}; ZEEr),

H7bskiet. (D28

KR >
= o
9ol dAsel g

(1 o

AA e 5: PD-1 KD CAR-T M =z & 37} vy

o] AA]elli= PD-1 KD CAR-T AlxZo] =2 2 7} WHS 7|A g,

o 214 d9 2 Wy I EE g = dIEE (encounter) @b A CAR-T M Eo A W A& wHke}
7 918, CAR-T MEZ 9|94 AtolEzklgle]l (D19 PDLI ¥4 AZoh FE-wFsArt. 1 2 CAR-T
AEANAM, PD-1 KD CAR-T i+ WI CAR-T wHT} =HAE % &84 4 JeEPAN, (D28-7]d 2 4-
d= gal4 A Aol7t AT (= 122). 2 CAR-T AE AR F, (282 CAR-T Al

N

1BB-714} CAR-T & Alo

|
TE A2 AF Foll st THS Adsgornz, wEa 3 e CAR—T AEZel g3l S B35Sl
PBBz & P28z CAR-T Al¥+= GBBz CAR-T A|¥HUT} whEw &9 2 PD-L1 &N EHALE ¢ 2 %éﬁ*é s
7FR k. PBBz CAR-T Al¥EE P28z CAR-T AlEHT &34 7152 FA&E dl dix 34 ¢ & &3S Y
EPAT (B 12a). ol8d A& T3 AX 52 A4 #2EFAJY (2 12b). ??MO&, PD-1 KD CART®ll
4-1BB F5AFA =W H&e (D28 F5ATA Z=ud mlaste] AA oA fAE AEEA FH S
g2 7]oJ3lt}h, PBBz CAR-T A|¥+& WHEE (D19 ¥ PD-L1 &4 Ad¥ n24S v,

BBz CAR-T Aol tigh Wt m7lFe] 7Hed adks 2AFeH3Ith. (D28 CAR-T A= BBz CARTELTE TGF-
Bol o mzE (= 11b), webA GBBz CAR-T AEE o599 &89 HolA FS2o] TGF-Beol 93] drht o
=R W3] G282z CAR-T ME<} vlwstgltl. TGF-B7F §1& CAR == &< 2 7le] CAR-T xﬂ; Zrell el
2 abel7b AFEE A kAN, 628z CAR-T AMIES] F242 GBBz CAR-T ARl onolAl #ZAHAT (E
13a).

TGF-BE 541& gAg®a olygl =44 T AE fXo] w3 o] #ojdctn BuHATh (JEM, 2003,
WanJun Chen; Science, 2003, Shohei Hori; Blood, 2007, Dat Q. Tran). £]¢14 TGF-B, G28z % BBz CAR-T
AEe] A 3ol Treg F%=7F G282z 2 BBz CAR-T A|E ko)l Ao]atx] oRS FAEl7] Ys] AEZ 3 o He
NALM-6 %4 Aot 37 wFabith. G282 CAR-T A= GBBz CAR-T A} wliate] A €] (D4'CD25 FOXPS
Treg %9 2 WA 3 ¥lZ 7tk (&= 13b). ©] A= Treg-#& FAA, oA, (D25 2 FOXP3e] w&+d Z7)e}
g gt (= 9b). tho 2, TGF-B M2 F Treg %] W& FF3IL M3 } t}. TGF-B = 28z CAR-T A&
ol A Treg %2 F28kA WAAZIA 9 BBz CAR-T AlFEAM+E Treg %olE FFS nxA &= Aoz Yyt
(= 13b). (D28 TEAZL 4-1BB TEAZ R} TregE S538 7540 o Eow | TGF-Br7 EA5ts 4% 1
A Fo] Fr2 FHo R Frtgvta ARXUTE. AlE WAl PD-1 Z3 7 Treg®] fEol TS vA=A
o= zAbslgith. P28z 2 PBBz CAR-T AlX:= Z+z G282z 2 GBBzSF ®lmste]l 2 WA 3 v © Y& Tregd %
= M-k, 53], PBBzE Treg %7F 7F @ktd (& 13¢). »FA%e 2 PD-1/PD-L1 Alzxd & o] &A43te Aeldl
A Treg® WESS AT, NALM-6 = NALM-6-PDL1 &%-uj%F & Treg % W3}E xAlskgith. PD-1/PDL1
Alzrd " o] CAR-T-F el Tregel friel frolatA &S VXA &+ o= Hesion (= 13c), o= AlE U
PD-1 & F0] Tregel AT #A#Ao] I5S AAMETE. PBBz CAR-T AMXEE =8/AI%E WS w7t Fel &
7 4 drkar A2 AU},

o] AAjeo)| A, PBBz CAR-T xﬂ;z F AR, v (D19 2 PD-L1 =FA] Xd¥ 1zo] Yelsth. PBBz
CAR-T Al T3k o7]A] Al W w7ld &S s, waba, o8 AXE A U &F5F ado] o
3 F7t= F7reksitt.

2 Ale] 6: PBBz CAR-T A|EE o]83 AJA] W D19+ & <o) X5 U

o] AAlell= PBBz CAR-T AIEE o] &3 A Wl D19+ & ¢ke] A8 WS 7.
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[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

S=50dl 10-2805915

D19 F FoF weEe Axd 30 7] wie} ol YAk, A U] D19 B-ALL MEo| thah G282,

GBBz, P28z % PBBz CAR-T A% &2 7= wumatdch, %4 A 39 F 4 Aol 2.5 L 10" e v
SFo = CAR-T AE2E Folat3ith. NALM6-GL-PDL1 2.+ u}%*sﬂ AA W o]u] A S Xenogen IVIS AFEFHOZ
g5ata IA GGl WALF(CEA Z) 02 A Xé%ki}fs}"ﬂt} E 149 =A1¥ ue} o], PD-1 KD CART A&
(PBBz ™3 P28z)% WT CAR-T Al (GBBz & G28z)o tia] <3 3% 3= vehicl. £3], PBBz CAR-
T AZE & 3 /M9 CAR-T AEZEY o 2 7|zF &k MEy AdS AA ST, WD CAR-T Mxe 7t

folr it

gt
TF WSS HGAN, dFY wkSo] X & kgktl. dH | PD-1 KD CAR-TE= Z7] 7)ol okgh uke& wnd
o}, A&HQ FFY WSS B o, o] CAR-T /‘1]4_01]*14 PD-1 337} CRS of st AFS HAAHe=z 7
2AZA 7 ASES AAFSEE. PBBz CAR-T AT P28z9] FKHTE o4 RalA 53 A W &FT a3&
Skoe=

AN T e EE oo $FoE 49 2 A9 FF9 siNA FHES 2E od FAL Wre] Az By

o] AAdE 2 /e §3l9 ShRNA FHAEZF F > ®18E (shTIM-3-mU6<—hU6-shPD-1) T& . == H}&k
(mU6-shTIM-3—><shPD-1-hU6) &2 & =31, shPD-1, shTIM-3 = (D19-CARS EAJo] Wds= o]
ol A WS A s,

(e
m
r o
(e
=

PD-19 thH& shRNA (©]8} shPD-1), TIM-3¢ thdk shRNA (°]8} shTIM-3) % CD19-CARS] '#& o] z}z} 1zt Up
Z5E (°]3} hU6), vk U6 ZZEE (o]3} mU6) ¥ EFl-a ZZEE] o3 Aojx= dEmo|HAE T35
a7] e, F frFe shRNAZE Aol wdEE Zekan=E Alxsto] zhzke] shRNA FHAIEZF T o= whEk
(mU6-shTIM-3—<shPD-1-hU6) % «— W& (shTIM-3-mU6——hU6-shPD-1) .2 x| H == v} (2 = 159
g a) 2 b)). olF 9, (1) ths F29 F9 W 44, (2) shPD-19] m}$-2~ U6 Z2RE 9 17t U6
TRREZe A3, (3) shTIN-39] 449 2 (4) F24, oA, shTIM-3 2 shPD-19] =913 A& FH3A
o},

mU6-shPD-19l MCSZ AFiat7] $18] pLV-ALNGFR_P2A_CD19-CAR_mU6-shPD-1 (Ze}2ml= ID #2)¢] 3' RE 2 A
IdHT 228 % 2295 ¥38sl= Zololw S AREEY] mU6-shPD-1 3'9] Hpal AI¥F &4 A4 F-Q7} BsgZl71-
Xbal-Nde-1-Bmt1-Spel th& 29 2= Wiy PR AHE (416 bp)S WHEATH. 7 5, PCR AFES BstZl7y
2 Hpal A3 T42E AHEslar Z2v= D #2F Hpal A3 &4 % CIPE AHgd &, #g U 425 A&
akod shPD-1-mU6-MCS 7] A< (shRNA FHAE MEW 35 223)2 38l pLV-ALNGFR-P2A-CD 19-CAR-mU6-shPD-
1 MCS (Zm= 1D #4)E A=),

»

-1 ] SRS Elg Za e Al ]oﬂ._ETG*

il
et

Elo] ¢&] shPD-10] W2 Zalrnc2 L&),
‘jflE]CRISPR V2 ZgausE Adi s 230 2 2318 285t ZlolHel 3 AFRSle] 017 U ZEHES E
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1000
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shGFP
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<120> ENHANCED IMMUNE CELLS USING DUAL SHRNA AND COMPOSITION INCLUDING

THE SAME
<130> 14570-001-228
<140> To Be Assigned
<141> Herewith
<150> KR 10-2018-0004238
<151> 2018-01-12
<160> 289
<170> PatentIn version 3.5
<210> 1
<211> 21
<212> DNA

<213> Artificial Sequence
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<220><223> partial shRNA sequence,

interference

<400> 1

tctcggecatg gacgagetgt a

<210> 2

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 2

tggaacccat tcctgaaatt a

<210> 3

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400>

3

ggaacccatt cctgaaatta t

<210> 4

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 4

gaacccattc ctgaaattat t

<210> 5

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,

included in shRNA to target GFP for RNA

21

included in shRNA to target PD-1 for RNA

21

included in shRNA to target PD-1 for RNA

21

included in shRNA to target PD-1 for RNA

21

included in shRNA to target PD-1 for RNA
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interference

<400> 5

acccattcct gaaattattt a 21

<210> 6

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-1 for RNA
interference

<400> 6

cccattcctg aaattattta a 21

<210> 7

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-1 for RNA
interference

<400> 7

cctteecctgt ggttctatta t 21

<210> 8

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-1 for RNA
interference

<400> 8

cttcectgtg gttctattat a 21

<210> 9

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-1 for RNA

interference
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<400> 9

ttccetgtgg ttctattata t 21

<210>

10

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-1 for RNA
interference

<400> 10

tccctgtggt tctattatat t 21

<210> 11

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-1 for RNA
interference

<400> 11

ccctgtggtt ctattatatt a 21

<210> 12

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-1 for RNA
interference

<400> 12

cctgtggttc tattatatta t 21

<210> 13

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TIM-3 for RNA
interference

<400> 13
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gatgaaaggg atgtgaatta t 21

<210> 14

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TIM-3 for RNA
interference

<400> 14

gggagcctcec ctgatataaa t 21

<210> 15

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TIM-3 for RNA
interference

<400> 15

ggaattcgct cagaagaaa 19

<210> 16

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TIM-3 for RNA
interference

<400> 16

ggaccaaact gaagctatat t 21

<210> 17

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TIM-3 for RNA
interference

<400> 17

agaactttgg tttcctttaa t 21
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<210> 18

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TIM-3 for RNA
interference

<400> 18

atgaaaggga tgtgaattat t 21

<210> 19

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TIM-3 for RNA
interference

<400> 19

tcttatcttc ggegetttaa t 21

<210> 20

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TIM-3 for RNA
interference

<400> 20

cttatcttcg gecgetttaat t 21

<210> 21

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TIM-3 for RNA
interference

<400> 21

ttatcttcgg cgctttaatt t 21
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<210> 22

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 22

gaggagccca atgagtatta t

<210> 23

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 23

aggagcccaa tgagtattat t

<210> 24

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 24

atagatccaa ccaccttatt t

<210> 25

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 25

atgtcattgc ctctgtattt a

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

21
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<210> 26

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 26

tgtcattgec tctgtattta a

<210> 27

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 27

accaccatgc ccagctaatt t

<210> 28

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 28

tgttgagatt taggcttatt t

<210> 29

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 29

gaccaaactg aagctatatt t

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

21
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<210> 30

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 30

aggccttcag caatctatat t

<210> 31

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 31

ggccttcage aatctatatt a

<210> 32

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 32

gagtggtccc taaacttaaa t

<210> 33

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 33

agtggtccct aaacttaaat t

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

21
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<210> 34

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 34

gtggtccecta aacttaaatt t

<210> 35

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 35

ctaacacaaa tatccacat

<210> 36

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 36

tcagcagccc agtccaaata a

<210> 37

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 37

cagcagccca gtccaaataa a

included in shRNA to target TIM-3 for RNA

21

included in shRNA to target TIM-3 for RNA

19

included in shRNA to target LAG-3 for RNA

21

included in shRNA to target LAG-3 for RNA

21
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<210> 38

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 38

tcaacgtctc catcatgtat a

<210> 39

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 39

caacgtctcc atcatgtata a

<210> 40

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 40

ctggagacaa tggcgacttt a

<210> 41

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 41

ctcagcagcc cagtccaaat a

included in shRNA to target LAG-3 for RNA

21

included in shRNA to target LAG-3 for RNA

21

included in shRNA to target LAG-3 for RNA

21

included in shRNA to target LAG-3 for RNA

21
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<210> 42

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 42

agcagcccag tccaaataaa ¢

<210> 43

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 43

gggatcaaag ctatctatat a

<210> 44

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 44

ggatcaaagc tatctatata a

<210> 45

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 45

ggcaacggaa cccagattta t

included in shRNA to target LAG-3 for RNA

21

included in shRNA to target CTLA-4 for

21

included in shRNA to target CTLA-4 for

21

included in shRNA to target CTLA-4 for

21
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<210> 46

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 46

tgaagaagag agtccatatt t

<210> 47

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 47

ttggatgcgg aacccaaatt a

<210> 48

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 48

agcatcactt gggattaata t

<210> 49

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 49

tgatgtgggt caaggaatta a

oin
1]
Jm
el

included in shRNA to target CTLA-4 for

21

included in shRNA to target CTLA-4 for

21

included in shRNA to target CTLA-4 for

21

included in shRNA to target CTLA-4 for

21
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<210> 50

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 50

agcgagggag aagactatat t

<210> 51

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 51

tttacgtatg agacgtttat a

<210> 52

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 52

gctcectgtat agtttactte ¢

<210> 53

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 53

ggaaattaac ctggttgatg ¢

<210> 54

oin
1]
Jm
el

included in shRNA to target CTLA-4 for

21

included in shRNA to target CTLA-4 for

21

included in shRNA to target BTLA for RNA

21

included in shRNA to target BTLA for RNA

21

- 123 -

10-2805915



<
211> 21
<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 54

gcaccaacag aatatgcatc ¢

<210> 55

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 55

gctcaacagg atgtcaaata a

<210> 56

<211

> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 56

gcatcttget gttcttctta ¢

<210> 57

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 57

gcatttgtgg acaacttatg t

<210> 58

<211>

included in shRNA to target BTLA for RNA

21

included in shRNA to target BTLA for RNA

21

included in shRNA to target BTLA for RNA

21

included in shRNA to target BTLA for RNA

21
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S550dl 10-2805915

21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD160 for RNA
interference

<400> 58

ggaacgcgac taaacttaat ¢ 21

<210> 59

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD160 for RNA
interference

<400> 59

gatgttcacc ataagccaag t 21

<210> 60

<211

> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD160 for RNA
interference

<400> 60

gcaagatgag tctgactatg g 21

<210> 61

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD160 for RNA
interference

<400> 61

ggcacagaga agaatgcaac a 21

<210> 62
<211

> 21
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<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 62

gggaagagat gctaaatata ¢

<210> 63

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 63

gcaaatcagt gtaatccttg a

<210> 64

<211

> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 64

gcaacttctc catcaccatg ¢

<210> 65

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 65

gcaaagatgc accatccaac t

<210> 66
<211

> 21

<212> DNA

included in shRNA to target CD160 for RNA

21

included in shRNA to target CD160 for RNA

21

included in shRNA to target VISTA for RNA

21

included in shRNA to target VISTA for RNA

21
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<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 66

gcggatggac agcaacattc a

<210> 67

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 67

ggacacttct gagtatgaag ¢

<210> 68

<211

> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 68

gggaaccaca atgcacgaaa g

<210> 69

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 69

ggtgctttcc aacacacttt ¢

<210> 70
<211

> 21
<212> DNA

<213> Artificial Sequence

included in shRNA to target VISTA for RNA

21

included in shRNA to target VISTA for RNA

21

included in shRNA to target VISTA for RNA

21

included in shRNA to target VISTA for RNA

21
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<220><223> partial shRNA sequence,
interference

<400> 70

gcttetggee atttgtaatg ¢

<210> 71

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 71

gggagtactt ctgcatctat ¢

<210> 72

<211

> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 72

gctgcatgac tacttcaatg t

<210> 73

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 73

taacgtggat cttgatcata a

<210> 74

<211

> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,

included in shRNA to target TIGIT for RNA

21

included in shRNA to target TIGIT for RNA

21

included in shRNA to target TIGIT for RNA

21

included in shRNA to target TIGIT for RNA

21

included in shRNA to target TIGIT for RNA
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interference

<400> 74

ggagacatac acaggccttc a

<210> 75

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 75

gcatttgggce cttgatctac ¢

<210> 76

<211

> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 76

gacaggttgc aaggcagttc t

<210> 77

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 77

gggagtgcect cttcagttac a

<210> 78

<211> 21

<212> DNA
<213> Artificial Sequence
<220><223> partial shRNA sequence,

interference

21

included in shRNA to target TIGIT for RNA

21

included in shRNA to target 2B4 for RNA

21

included in shRNA to target 2B4 for RNA

21

included in shRNA to target 2B4 for RNA
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<400> 78

ggacgaggag gttgacatta a

<210> 79

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 79

gaggagaaag aggaaggaga a

<210> 80

<211> 21
<212

> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 80

gcecttectt caatagcact a

<210> 81

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 81

ggttgactgc atttctagac t

<210> 82

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> partial shRNA sequence,
interference

<400> 82

21

included in shRNA to target 2B4 for RNA

21

included in shRNA to target 2B4 for RNA

21

included in shRNA to target 2B4 for RNA

21

included in shRNA to target PD-L1 for RNA
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gcatttgctg aacgcattta ¢ 21

<210> 83

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-L1 for RNA
interference

<400> 83

gctgcactaa ttgtctattg g 21

<210> 84

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-L1 for RNA
interference

<400> 84

ggatccagtc acctctgaac a 21

<210> 85

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-L1 for RNA
interference

<400> 85

gcacatcctc caaatgaaag g 21

<210> 86

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PD-L1 for RNA
interference

<400> 86

ggattctcaa cctgtggttt a 21
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<210> 87

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 87

ggtgcttggt ctcectctata a

<210> 88

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 88

gcacagtact cctggcttat ¢

<210> 89

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 89

gcaacaggac cacagtcaag a

<210> 90

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 90

gcaacaccac cctcagcata a

<210> 91

on
Ju
Ji
Qi

included in shRNA to target PD-L1 for RNA

21

included in shRNA to target CEACAM-1 for

21

included in shRNA to target CEACAM-1 for

21

included in shRNA to target CEACAM-1 for

21
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<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 91

gcctgttcag agcactcatt ¢

<210> 92

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 92

gcagtaatgc cttctcectat t

<210> 93

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 93

gcaccttggt gcttagctag a

<210> 94

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 94

gcttccatct atgaggaatt g

<210> 95

<211> 21

on
Ju
Jin
Qi

included in shRNA to target CEACAM-1 for

21

included in shRNA to target CEACAM-1 for

21

included in shRNA to target CEACAM-1 for

21

included in shRNA to target CEACAM-3 for

21
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<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 95

gccagagaac cagctataag t

<210> 96

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 96

gggtccctga tgaatatctg g

<210> 97

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 97

ggcttgcagg gaaagtgaat g

<210> 98

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
RNA interference

<400> 98

gcttgcaggg aaagtgaatg g

<210> 99

<211> 21

<212> DNA

on
Ju
Jin
Qi

included in shRNA to target CEACAM-3 for

21

included in shRNA to target CEACAM-3 for

21

included in shRNA to target CEACAM-3 for

21

included in shRNA to target CEACAM-3 for

21
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on
Ju
Ji
Qi

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CEACAM-3 for
RNA interference

<400> 99

agcttccatc tatgaggaat t 21

<210> 100

<211> 21

<212>

DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CEACAM-5 for
RNA interference

<400> 100

ggaatccaga acgaattaag t 21

<210> 101

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CEACAM-5 for
RNA interference

<400> 101

ggctgattga tgggaacatc ¢ 21

<210> 102

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CEACAM-5 for
RNA interference

<400> 102

ggactacagt caagacaatc a 21

<210> 103

<211> 21

<212> DNA

<213> Artificial Sequence
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<220><223> partial shRNA sequence, included in shRNA to target CEACAM-5 for
RNA interference

<400> 103

ggaccctcac tctattcaat g 21

<210> 104

<

211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CEACAM-5 for
RNA interference

<400> 104

gctactggee gcaataattc ¢ 21

<210> 105

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CEACAM-5 for
RNA interference

<400> 105

gctetttgta tgacagaata c 21

<210

> 106

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD96 for RNA
interference

<400> 106

ggtccaaggt caccaataag a 21

<210> 107

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD96 for RNA
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interference
<400> 107

gcaaccatac gatagaaata g 21
<

210> 108

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD96 for RNA
interference

<400> 108

ggttctgaaa tttcctcaac a 21

<210> 109

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD96 for RNA
interference

<400> 109

gcaagatatc cagctacatc t 21

<210> 110

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD96 for RNA
interference

<400> 110

gcaactcacc ctcttccatc t 21

<210> 111

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target CD96 for RNA

interference
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<400> 111

gctgcattce ctaagataat t 21

<210> 112

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LAIR1 for RNA
interference

<400> 112

gggacagtag atccacatac a 21

<210> 113

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LAIR1 for RNA
interference

<400> 113

ggacaacagt cacaatgagc a 21

<210> 114

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LAIR1 for RNA
interference

<400> 114

ggctgttgat gttctagaga g 21

<210> 115

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LAIR1 for RNA
interference

<400> 115
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gcagacaagg ccacagtcaa t 21

<210> 116

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LAIR1 for RNA
interference

<400> 116

ggaggtttct aaccagcatc ¢ 21

<210> 117

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LAIR1 for RNA
interference

<400> 117

gccttgagac tgtgctatac a 21

<210> 118

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target KLRG1 for RNA
interference

<400> 118

ccaagcccag aatgactatg g 21

<210> 119

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target KLRG1 for RNA
interference

<400> 119
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geettettgt tettgecttg t 21

<210> 120

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target KLRG1 for RNA
interference

<400> 120

gcttctgact geagttcette t 21

<210> 121

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target KLRG1 for RNA
interference

<400> 121

gctggatgaa atatggtaac ¢ 21

<210> 122

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target KLRG1 for RNA
interference

<400> 122

ggaaatgagc ctgctccaag t 21

<210> 123

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target KLRG1 for RNA
interference

<400> 123
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ggattggtct gaggaacaat t 21

<210> 124

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target FAS for RNA
interference

<400> 124

gccaagaagg gaaggagtac a 21

<210> 125

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target FAS for RNA
interference

<400> 125

gccaattcca ctaattgttt g 21

<210> 126

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target FAS for RNA
interference

<400> 126

ggttctcatg aatctccaac t 21

<210> 127

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target FAS for RNA
interference

<400> 127
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gctggagtca tgacactaag t 21

<210> 128

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target FAS for RNA
interference

<400> 128

geectggtttg gagatactaa ¢ 21

<210> 129

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target FAS for RNA
interference

<400> 129

ggaaccacct aaagaacttc ¢ 21

<210> 130

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-b for RNA
interference

<400> 130

ccgegttgat ttaaagaaag a 21

<210> 131

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-b for RNA
interference

<400> 131
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gcctgataca tatcagceatt t 21

<210> 132

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-b for RNA
interference

<400> 132

gcggaattgg aatttcttag ¢ 21

<210> 133

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-b for RNA
interference

<400> 133

gcacgactac agaaatatag ¢ 21

<210> 134

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-b for RNA
interference

<400> 134

tttccggtta agttgcactec g 21

<210> 135

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-b for RNA
interference

<400> 135
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gcctggatct aattcagaaa g 21

<210> 136

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LRR1 for RNA
interference

<400> 136

gaaagccact gttcggttaa a 21

<210> 137

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LRR1 for RNA
interference

<400> 137

tcctgtggat atctgtctaa g 21

<210> 138

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LRR1 for RNA
interference

<400> 138

ggctcataga ggctgtaatg t 21

<210> 139

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LRR1 for RNA
interference

<400> 139
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gggcttgtcec gagttgatat g 21

<210> 140

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LRR1 for RNA
interference

<400> 140

aagatttgga taccgcaaaa a 21

<210> 141

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target LRR1 for RNA
interference

<400> 141

gtggtactga agcacctatt a 21

<210> 142

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TGFBR1 for
RNA interference

<400> 142

gcttgttcag agaacaattg c 21

<210> 143

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TGFBR1 for
RNA interference

<400> 143
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ggagattgtt ggtacccaag g 21

<210> 144

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TGFBR1 for
RNA interference

<400> 144

gcagctaggce ttacagcatt g 21

<210> 145

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TGFBR1 for
RNA interference

<400> 145

ggtcctttet gtgcactatg a 21

<210> 146

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TGFBR1 for
RNA interference

<400> 146

ggtggtagect aaagaacatt c 21

<210> 147

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target TGFBR1 for
RNA interference

<400> 147
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ggacctgtct acaggtgatc t 21

<210> 148

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DNMT3A for
RNA interference

<400> 148

gccaaggtca ttgcaggaat g 21

<210> 149

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DNMT3A for
RNA interference

<400> 149

gcagaacaag cccatgattg a 21

<210> 150

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DNMT3A for
RNA interference

<400> 150

cccaaggtca aggagattat t 21

<210> 151

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DNMT3A for
RNA interference

<400> 151
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gcagaagtgc cggaacattg a 21

<210> 152

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DNMT3A for
RNA interference

<400> 152

gcgtcacaca gaagcatatc ¢ 21

<210> 153

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DNMT3A for
RNA interference

<400> 153

ccggetcette tttgagttet a 21

<210> 154

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target A2aR for RNA
interference

<400> 154

cagaacgtca ccaactactt t 21

<210> 155

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target AZaR for RNA
interference

<400> 155
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ccatgctagg ttggaacaac t 21

<210> 156

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target A2aR for RNA
interference

<400> 156

ccaagtggcec tgtctetttg a 21

<210> 157

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target A2aR for RNA
interference

<400> 157

ggtgtctatt tgcggatctt ¢ 21

<210> 158

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target A2aR for RNA
interference

<400> 158

agaccttccg caagatcatt c 21

<210> 159

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target AZaR for RNA
interference

<400> 159
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tccttagecca tgagctcaag g 21

<210> 160

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-c for RNA
interference

<400> 160

gaaagtactg tggacacatg t 21

<210> 161

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-c for RNA
interference

<400> 161

gcacgtgtcce atcttcgagt t 21

<210> 162

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-c for RNA
interference

<400> 162

ggccaacact cctcaagaac t 21

<210> 163

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-c for RNA
interference

<400> 163
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ggcttctacc tctacccaga t 21

<210> 164

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-c for RNA
interference

<400> 164

ggccatggac tccacatttg a 21

<210> 165

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target Cbl-c for RNA
interference

<400> 165

ggccgtgagt atctaccagt t 21

<210> 166

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK alpha for
RNA interference

<400> 166

gccagaagac aagttagaat t 21

<210> 167

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK alpha for
RNA interference

<400> 167
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gctctggaag ttccagtata t 21

<210> 168

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK alpha for
RNA interference

<400> 168

ggaaatgatc tggctcgatg ¢ 21

<210> 169

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK alpha for
RNA interference

<400> 169

gcaaagatcc tcaaggattt a 21

<210> 170

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK alpha for
RNA interference

<400> 170

ggatgcctct attgctcate g 21

<210> 171

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK alpha for
RNA interference

<400> 171
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gctatggtac ttcgaatttg ¢ 21

<210> 172

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK zeta for
RNA interference

<400> 172

ggaagggatt ccagcagaag t 21

<210> 173

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK zeta for
RNA interference

<400> 173

gcaaggagat tgtggccatc a 21

<210> 174

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK zeta for
RNA interference

<400> 174

gggcatcctt caagaggaag t 21

<210> 175

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK zeta for
RNA interference

<400> 175
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gcaaagatca tccagtcttt ¢ 21

<210> 176

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK zeta for
RNA interference

<400> 176

gctggagatg taccgcaaag t 21

<210> 177

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target DGK zeta for
RNA interference

<400> 177

gcacaggatg agatttatat c 21

<210> 178

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target MerTK for RNA
interference

<400> 178

ggaagaccac atacaggaaa c 21

<210> 179

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target MerTK for RNA
interference

<400> 179
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gcattggtgt ttcctgcatg a 21

<210> 180

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target MerTK for RNA
interference

<400> 180

gcacacggtt gggtagatta t 21

<210> 181

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target MerTK for RNA
interference

<400> 181

gggtctgtaa tggaaggaaa t 21

<210> 182

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target MerTK for RNA
interference

<400> 182

gcatgttgcg agatgacatg a 21

<210> 183

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target MerTK for RNA
interference

<400> 183
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gcagaccgag tctacacaag t 21

<210> 184

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP1 for RNA
interference

<400> 184

gcaccatcat ccacctcaag t 21

<210> 185

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP1 for RNA
interference

<400> 185

ggtcacccac atcaaggtca t 21

<210> 186

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP1 for RNA
interference

<400> 186

gggcaagaac cgctacaaga a 21

<210> 187

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP1 for RNA
interference

<400> 187
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ggaacaaatg cgtcccatac t 21

<210> 188

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP1 for RNA
interference

<400> 188

gcctggactg tgacattgac a 21

<210> 189

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP1 for RNA
interference

<400> 189

gaacctgcac actaagaaca a 21

<210> 190

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP2 for RNA
interference

<400> 190

gcagatccta cctctgaaag g 21

<210> 191

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHPZ for RNA
interference

<400> 191
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gcaatgacgg caagtctaaa g 21

<210> 192

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP2 for RNA
interference

<400> 192

ggaactgaaa tacgacgttg g 21

<210> 193

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP2 for RNA
interference

<400> 193

gegtgttagg aacgtcaaag a 21

<210> 194

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHP2 for RNA
interference

<400> 194

gctcatgact atacgctaag a 21

<210> 195

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target SHPZ for RNA
interference

<400> 195

- 158 -

S=50ol 10-2805915



ggagagaacg gtctggcaat a 21

<210> 196

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PP2A for RNA
interference

<400> 196

gcagctgaac gagaaccaag t 21

<210> 197

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PP2A for RNA
interference

<400> 197

ggagactgtg actcttcttg t 21

<210> 198

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PP2A for RNA
interference

<400> 198

ggaatgccaa cgtttggaaa t 21

<210> 199

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence, included in shRNA to target PP2A for RNA
interference

<400> 199
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ggatcgttta caggaagttc ¢

<210> 200

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 200

gectttgtat gtggaagtat a

<210> 201

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 201

gcctgetgta tttatagtaa ¢

<210> 202

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 202

gctgcacatc aaggagtaat t

<210> 203

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 203

21

included in shRNA to target PP2A for RNA

21

included in shRNA to target PP2A for RNA

21

included in shRNA to target CD45 for RNA

21

included in shRNA to target CD45 for RNA
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gctggaaata ctctggttag a

<210> 204

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 204

ggagcttgtt gaaagggatg a

<210> 205

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 205

gcagaatact ggccgtcaat g

<210> 206

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 206

ggttatgttg tcaagctaag g

<210> 207

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 207

21

included in shRNA to target CD45 for RNA

21

included in shRNA to target CD45 for RNA

21

included in shRNA to target CD45 for RNA

21

included in shRNA to target CD45 for RNA
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gcagaaccca aggaattaat ¢

<210> 208

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 208

ggtgtaacat cacaggctta ¢

<210> 209

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 209

gccatagagt tcaggacaaa t

<210> 210

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 210

gcaattctcg ggtagaaata a

<210> 211

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 211

21

included in shRNA to target CD148 for RNA

21

included in shRNA to target CD148 for RNA

21

included in shRNA to target CD148 for RNA

21

included in shRNA to target CD148 for RNA
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gctggcettca ccaacattac ¢

<210> 212

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 212

gggagcaaat catctgcatt ¢

<210> 213

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
interference

<400> 213

gcgactcaaa tatcaccttg a

<210> 214

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
for RNA interference

<400> 214

gctcctgagg tatggaatag a

<210> 215

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
for RNA interference

<400> 215
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21

included in shRNA to target CD148 for RNA

21

included in shRNA to target CD148 for RNA

21

included in shRNA to target IL-10R alpha

21

included in shRNA to target IL-10R alpha
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gcaaatgaca catatgaaag ¢

<210> 216

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
for RNA interference

<400> 216

ggtctaaaga ggagtgcatc t

<210> 217

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
for RNA interference

<400> 217

gggctatttg aaacaggatc ¢

<210> 218

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
for RNA interference

<400> 218

gctgtaggaa tggaagcttc a

<210> 219

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> partial shRNA sequence,
for RNA interference

<400> 219
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21

included in shRNA to target IL-10R alpha

21

included in shRNA to target IL-10R alpha

21

included in shRNA to target IL-10R alpha

21

included in shRNA to target IL-10R alpha
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gettgtgttt getgctaatg t

<210> 220
<211> 726

<212> DNA

<213> Artificial Sequence

<220><223> mU6-shTIM-3-><-shPD-1-hU6

<400> 220
gttaacaagg
cgatacaagg
gtacaaaata
tgttttaaaa
ttatatatct

aataatataa

ctcttgaatt
ctcaaaacac
taataattta
gtattaaaaa
aaatattata
gCgagegagec

gtatac

<210> 221
<211> 726

<212> DNA

tcgggeagga
ctgttagaga
cgtgacgtag
tggactatca
tgtggaaagg

tagaaccaca

tcttctgage
acaattactt
gtatttgtat
gaacagatta
tgcaaattaa

cggcgcrgesc

agagggccta
gataattaga
aaagtaataa
tatgcttacc
acgaaacacc

ggtttttgac

gaattccaaa
tacagttagg
ctcttataga
tctgtetttt
Cccggggcragg

ctagagatgg

<213> Artificial Sequence

<220><223>

<400> 221

tttcccatga
attaatttga
tttcttgggt
gtaacttgaa
geetgtggtt

tagtcaaaaa

caaggctttt
gtgagtttcc
aatccaagcc
atcgcacatt
ggagtagccg

cggcegtcegga

ShTIM-3-mU6<-—>hU6-shPD-1

ttccttcata
ctgtaaacac
agtttgcagt
agtatttcga
ctattatatt

ggaattcgct

ctccaaggga
ttttgtgctg
tatcatgtaa
aagcctctat
agcttctccc

tcgctagceca

tttgcatata
aaagatatta
tttaaaatta
tttcttggcet
atttcaagag

cagaagaaat

tatttatagt
ttttttaaaa
aatgtagcta
agttactagg
acaagtctgt

tatgtctaga

gttaaccaaa aacctgtggt tctattatat tattctcttg aaataatata atagaaccac

aggcggtgtt tcgtcectttc cacaagatat ataaagccaa gaaatcgaaa tactttcaag

ttacggtaag catatgatag tccattttaa aacataattt taaaactgca aactacccaa

gaaattatta ctttctacgt cacgtatttt gtactaatat ctttgtgttt acagtcaaat

taattctaat tatctctcta acagccttgt atcgtatatg caaatatgaa ggaatcatgg
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360

420
480
540
600
660
720

726

60
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240
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gaaataggcc

gcgecggecce
tttgcatata
ctgttetttt
aaatactaaa
aattgtgtgt
agaagaaatt

gtatac

<210> 222
<211> 385

<212> DNA

ctcttectge

cctcgcacag
atatttccta
taatactagc
ttattatttt
tttgagacta

caagagattt

ccgaccttac

acttgtggga
gtaactatag
tacattttac
aaaaaacagc
taaatatccc

cttctgagceg

<213> Artificial Sequence

<220><223>

tagtgatccg acgccgecat ctctaggecce

gaagctcggce tactccectg ccecggttaa
aggcttaatg tgcgataaaa gacagataat
atgataggct tggatttcta taagagatac
acaaaaggaa actcacccta actgtaaagt
ttggagaaaa gcecttgtttg gaattcgcetce

aattcctttt tggctagcca tatgtctaga

shRNA cassette base sequence

<220><221> misc_feature

<222> (323)..(343)

<223> nisa, c, g, ort

<220><221> misc_feature

<222> (353)..(373)

<223> nisa, c, g, or t

<400> 222
gttaacgatc
gagaagctcg
agaggcttaa

acatgatagg

gcacaaaagg
ccttggagaa
nnnnnnnnnn
<210> 223
<211> 409

<212> DNA

cgacgccgcece
gctactcccce
tgtgcgataa

cttggatttc

aaactcaccc
aagccttgtt

nnntttttgg

atctctaggc
tgcceeggtt
aagacagata

tataagagat

taactgtaaa
tgnnnnnnnn

ttaac

<213> Artificial Sequence

ccgegeegge cccctegeac agacttgtgg
aatttgcata taatatttcc tagtaactat
atctgttctt tttaatacta gctacatttt

acaaatacta aattattatt ttaaaaaaca

gtaattgtgt gttttgagac tataaatatc

nnnnnnnnnn nnnttcaaga gannnnnnnn

<220><223> mU6-shPD-1 MCS base sequence
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360

420
480
540
600
660
720

726

60
120
180

240

300
360

385
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<400> 223
gttaacgatc
gagaagctcg

agaggcttaa

acatgatagg
gcacaaaagg
ccttggagaa
atagaaccac
<210> 224
<211> 328

<212> DNA

cgacgcecgcec atctctaggce ccgegecgge
gctactcecece tgeccecggtt aatttgcata

tgtgcgataa aagacagata atctgttctt

cttggatttc tataagagat acaaatacta
aaactcaccc taactgtaaa gtaattgtgt
aagccttgtt tgcctgtggt tctattatat

aggtttttga ctagtgctag ccatatgtct

<213> Artificial Sequence

<220><223>
<400> 224
gttaacaagg

cgatacaagg

gtacaaaata
tgttttaaaa
ttatatatct
aataatataa
<210> 225
<211> 468

<212> PRT

hU6-shPD-1 base sequence

tcgggcagga agagggcecta tttcccatga

ctgttagaga gataattaga attaatttga

cgtgacgtag aaagtaataa tttcttgggt
tggactatca tatgcttacc gtaacttgaa
tgtggaaagg acgaaacacc gcctgtggtt

tagaaccaca ggtttttg

<213> Artificial Sequence

<220><223>

<400> 225

CD22-CAR

ccectegeac
taatatttcc

tttaatacta

aattattatt
gttttgagac
tatttcaaga

agagtatac

ttccttcata

ctgtaaacac

agtttgcagt
agtatttcga

ctattatatt

agacttgtgg
tagtaactat

gctacatttt

ttaaaaaaca
tataaatatc

gaataatata

tttgcatata

aaagatatta

tttaaaatta
tttcttggcet

atttcaagag

Gln Val GIn Leu Gln Gln Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Ile Ser Gly Asp Ser Val Ser Ser Asn
20 25 30
Ser Ala Ala Trp Asn Trp Ile Arg Gln Ser Pro Ser Arg Gly Leu Glu

35 40 45
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60
120

180

240
300
360

409

60

120

180
240
300

328
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Trp Leu Gly Arg Thr Tyr Tyr Arg

50
Val Ser

65

Gln Phe

Tyr Tyr

Ile Trp

Ser Gly

130

Gln Ser

145

Thr Cys

Gln Arg

Leu Gln

Asp Phe

210
Tyr Tyr
225

Thr Lys

Ala Pro

Arg Pro

Cys Asp

Val Lys

Ser Leu

Cys Ala

Pro Ser

Arg Ala

Pro Gly

Ser Gly

195

Thr Leu

Cys Gln

Leu Glu

Thr Ile

260

Ala Ala
275

Ile Tyr

55
Ser Arg Ile Thr

70

Gln Leu Asn Ser

Arg Glu Val Thr

Gly Thr Met Val
120
Gly Ser Gly Gly

135

Ser Leu Ser Ala
150

Ser Gln Thr Ile

165

Lys Ala Pro Asn

Val Pro Ser Arg
200

Thr Ile Ser Ser
215
GIn Ser Tyr Ser
230

Ile Thr Thr Thr

Ala Ser Gln Pro

Gly Gly Ala Val
280

Ile Trp Ala Pro

Ser

Val

105

Thr

Ser

Trp

Leu

185

Phe

Leu

Pro

Leu

265

His

Lys

Asn

Thr
90

Asp

Val

Val

Ser

170

Leu

Ser

Pro

250

Ser

Thr

Trp Tyr Asn Asp
60
Pro Asp Thr Ser

75

Pro Glu Asp Thr

Leu Glu Asp Ala
110

Ser Ser Gly Gly

Ser Asp Ile Gln

140

Gly Asp Arg Val
155

Tyr Leu Asn Trp

Ile Tyr Ala Ala
190
Gly Arg Gly Ser

205

Ala Glu Asp Phe
220

Gln Thr Phe Gly

235

Pro Arg Pro Pro

Leu Arg Pro Glu

270

Arg Gly Leu Asp

285

Leu Ala Gly Thr Cys Gly

- 168 -

Tyr

Lys

Met

Thr

Tyr

175

Ser

Thr

255

Phe

Val

Asn

80

Val

Asp

Thr

Ser

Thr

Thr

240

Pro

Cys

Ala

Leu
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290 295 300
Leu Leu Ser Leu Val Ile Thr Leu Tyr Cys Lys Arg Gly Arg Lys Lys
305 310 315 320
Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr

325 330 335

Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly
340 345 350
Gly Cys Glu Leu Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala
355 360 365
Tyr Lys Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg
370 375 380
Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu

385 390 395 400

Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn
405 410 415
Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met
420 425 430
Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly
435 440 445
Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala

450 455 460

Leu Pro Pro Arg

465

<210> 226

<211> 486

<212> PRT

<213> Artificial Sequence

<220><223> (D19-CAR

<400> 226

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu
1 5 10 15

His Ala Ala Arg Pro Asp Ile Gln Met Thr GIn Thr Thr Ser Ser Leu
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Ser

Asp

Val

65

Ser

Ser

Asn

Val
145

Leu

Val

Val

Arg

Met

225

His

Thr

50

Lys

Arg

Asn

Thr

130

Lys

Ser

Ser

Leu
210

Asn

Tyr

Ser

Ser

35

Ser

Leu

Phe

Leu

Leu

115

Leu

Val

Trp

Trp

195

Thr

Ser

Tyr

Val

20

Leu Gly Asp Arg Val

Lys

Leu

Ser

100

Pro

Thr

Leu

Tyr

Thr
260

Tyr

Tyr

Ser

Cys

165

Arg

Ser

245

Val

Leu Asn

55
Tyr His
70

Ser Gly

Thr Phe

Ser Gly
150

Thr Val

Gln Pro

Glu Thr

Lys Asp

215

Thr Asp

230

Gly Ser

Ser Ser

40

Trp

Thr

Ser

Ile

Gly

120

Ser

Pro

Thr

200

Asn

Asp

Tyr

Thr

25

Thr Ile

Tyr Gln

Ser Arg

Gly Thr
90
Ala Thr

105

Gly Ser

Gly Leu

Gly Val

170

Arg Lys
185

Tyr Tyr

Ser Lys

Thr Ala

Ala Met
250
Thr Thr

265

Ser

Leu
75

Asp

Tyr

Thr

Val
155

Ser

Asn

Ser

235

Asp

Pro

Cys

Lys

60

His

Tyr

Phe

Lys

Leu

Leu

Ser

220

Tyr

Tyr

Ala

Arg

45

Pro

Ser

Ser

Cys

Leu

125

Pro

Pro

205

Val

Tyr

Trp

Pro

30

Ala Ser

Asp Gly

Gly Val

Leu Thr

95

Gln Gln

110

Glu Ile

Gly Ser

Ser Gln

Asp Tyr

175

Trp Leu
190

Leu Lys

Phe Leu

Cys Ala

Gly Gln
255
Arg Pro

270

- 170 -

Thr

Pro

80

Thr

Ser

160

Ser

Lys

Lys

240

Pro
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Thr Pro Ala Pro
275
Ala Cys Arg Pro

290

Phe Ala Cys Asp
305

Val Leu Leu Leu

Lys Lys Leu Leu
340
Thr Thr GIn Glu

355

Glu Gly Gly Cys
370

Pro Ala Tyr Lys

385

Gly Arg Arg Glu

Pro Glu Met Gly
420

Tyr Asn Glu Leu
435
Gly Met Lys Gly
450
GIn Gly Leu Ser
465

GIn Ala Leu Pro

<210> 227
<211> 782

<212> PRT

Thr

Ser
325

Tyr

Thr

Pro

485

Ala

Tyr
310

Leu

Asp

Leu

Lys

Lys

Arg

470

Arg

Ala Ser GIn Pro
280
Gly Gly Ala Val

295

Ile Trp Ala Pro

Val Ile Thr Leu

330

Phe Lys Gln Pro
345

Gly Cys Ser Cys

360

Arg Val Lys Phe
375

Gln Asn GIn Leu

Asp Val Leu Asp
410
Pro Arg Arg Lys

425

Asp Lys Met Ala
440

Arg Arg Gly Lys

455

Thr Lys Asp Thr

Leu

His

Leu

315

Tyr

Phe

Arg

Ser

Tyr

395

Lys

Asn

Glu

Ser Leu Arg Pro
285
Thr Arg Gly Leu

300

Ala Gly Thr Cys

Cys Lys Arg Gly

335

Met Arg Pro Val
350

Phe Pro Glu Glu

365

Arg Ser Ala Asp
380

Asn Glu Leu Asn

Arg Arg Gly Arg

415

Pro Gln Glu Gly
430

Ala Tyr Ser Glu

445

Asp

320

Arg

Leu
400

Asp

Leu

Gly His Asp Gly Leu Tyr

460

Tyr Asp Ala Leu His Met

475

- 171 -
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<213> Artificial Sequence

<220><223> Delta LNGFR_P2A_CD19-CAR

<400> 227

Met Gly Ala Gly Ala Thr Gly Arg Ala Met Asp Gly Pro Arg Leu Leu

1 5 10 15

Leu Leu Leu Leu Leu Gly Val Ser Leu Gly Gly Ala Lys Glu Ala Cys

20 25 30

Pro Thr Gly Leu Tyr Thr His Ser Gly Glu Cys Cys Lys Ala Cys Asn

35 40 45

Leu Gly Glu Gly Val Ala Gln Pro Cys Gly Ala Asn Gln Thr Val Cys

50 55 60
Glu Pro Cys Leu Asp Ser Val Thr Phe Ser Asp Val Val Ser Ala Thr
65 70 75 80
Glu Pro Cys Lys Pro Cys Thr Glu Cys Val Gly Leu GIn Ser Met Ser
85 90 95
Ala Pro Cys Val Glu Ala Asp Asp Ala Val Cys Arg Cys Ala Tyr Gly
100 105 110

Tyr Tyr Gln Asp Glu Thr Thr Gly Arg Cys Glu Ala Cys Arg Val Cys

115 120 125
Glu Ala Gly Ser Gly Leu Val Phe Ser Cys Gln Asp Lys Gln Asn Thr
130 135 140
Val Cys Glu Glu Cys Pro Asp Gly Thr Tyr Ser Asp Glu Ala Asn His
145 150 155 160
Val Asp Pro Cys Leu Pro Cys Thr Val Cys Glu Asp Thr Glu Arg Gln
165 170 175

Leu Arg Glu Cys Thr Arg Trp Ala Asp Ala Glu Cys Glu Glu Ile Pro

180 185 190
Gly Arg Trp Ile Thr Arg Ser Thr Pro Pro Glu Gly Ser Asp Ser Thr
195 200 205
Ala Pro Ser Thr Gln Glu Pro Glu Ala Pro Pro Glu Gln Asp Leu Ile

210 215 220
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225

Pro

Ser

Lys

Leu

305

Met

Thr

Tyr

Ser

Gly

Gly

Ser

Val

Arg

Asp

290

Leu

Thr

Arg

370

Thr

Thr

Ser

Leu
450

Val

Thr

Val

Leu

Trp

275

Val

Pro

Ser

355

Leu

Asp

Tyr

Thr

435

Val

Ser

Val

Thr

Leu

Thr

Cys

340

Lys

His

Tyr

Phe

Lys

420

Ala

Leu

Ala

Arg

245

Ser

Thr

325

Arg

Pro

Ser

Ser

Cys

405

Leu

Pro

Pro

Gly Val
230

Gly Thr

Val Val

Asn Pro
295

Leu Leu

310

Ser Ser

Ala Ser

Asp Gly

375
Leu Thr

390

Gly Ser

Ser Gln

455

Val

Thr

Val

Thr

280

Leu

Leu

Thr
360

Pro

Thr

440

Ser

Thr

Asp

265

Asn

Pro

His

Ser

Asp

345

Val

Ser

Ser

Asn

425

Val

Leu

Asp Tyr Gly Val

Thr

Asn

250

Leu

Phe

Lys

Arg

Asn

Thr
410

Lys

Ser

Ser

Val
235

Leu

Val

Ser

Leu

315

Ser

Ser

Leu

Phe

Leu
395

Leu

Leu

Val

Trp

Met Gly Ser

Ile Pro Val

Ala Tyr Ile
270
Leu Leu Lys
285
Pro Val Thr
300

Arg Pro Asp

Leu Gly Asp

Lys Tyr Leu

350

Leu Ile Tyr
365

Ser Gly Ser

Pro Tyr Thr

Gly Ser Gly
430

Gln Glu Ser

445
Thr Cys Thr
460

Ile Arg GIn

- 173 -

Ser

Tyr

255

Arg
335

Asn

His

Asp

Phe

415

Val

Pro

240

Cys

Phe

Leu

320

Val

Trp

Thr

Ser

Pro

Ser

Pro
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465

Arg

Tyr

Ser

Thr

545

Thr

Thr

625

Ser

Lys

Leu

705

Lys

Tyr

Lys

530

Met

Thr

Pro

Val

Pro

610

Leu

Pro

Cys

Phe

Leu

690

Asp

Gly Leu Glu

Asn

Ser

515

Asp

Pro

Leu

His

595

Leu

Tyr

Phe

Arg

Ser

675

Tyr

Lys

Ser

500

Tyr

Tyr

Ser
580

Thr

Cys

Met

Phe
660

Arg

485

Val

Tyr

Trp

Pro

565

Leu

Arg

Lys

Arg
645

Pro

Ser

470

Trp Leu Gly Val

Leu Lys Ser Arg

505
Phe Leu Lys Met
520
Cys Ala Lys His
535
Gly Gln Gly Thr
550

Arg Pro Pro Thr

Arg Pro Glu Ala
585
Gly Leu Asp Phe
600
Thr Cys Gly Val
615

Arg Gly Arg Lys

630

Pro Val Gln Thr

Glu Glu Glu Glu
665
Ala Asp Ala Pro

680

490

Leu

Asn

Tyr

Ser

Pro

570

Cys

Leu

Lys

Thr

650

Asn Glu Leu Asn Leu Gly Arg

695

Arg Arg Gly Arg Asp Pro Glu

710

475

Trp Gly Ser Glu

Thr Ile Ile Lys

510
Ser Leu Gln Thr
525
Tyr Tyr Gly Gly
540
Val Thr Val Ser
555

Ala Pro Thr Ile

Arg Pro Ala Ala
590
Cys Asp Ile Tyr
605
Leu Leu Ser Leu
620

Leu Leu Tyr Ile

635

GIn Glu Glu Asp

Gly Cys Glu Leu

670

Tyr Lys Gln Gly
685

Arg Glu Glu Tyr

700
Met Gly Gly Lys

715

~174 -

Thr
495

Asp

Asp

Ser

Ser

Val

Phe

655

Arg

Gln

Asp

Pro

480

Thr

Asn

Asp

Tyr

Thr

560

Ser

Trp

Lys

640

Cys

Val

Asn

Val

Arg

720
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oin
]
Jm
el

Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys
725 730 735
Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg Arg Arg
740 745 750

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

755 760 765
Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
770 775 780
<210> 228
<211> 47
<212> DNA
<213> Artificial Sequence
<220><223> Forward PCR cloning primer #1
<400> 228
ggtatactct agacatatgg ctagcactag tcaaaaacct gtggttc 47
<210> 229
<211> 26
<212> DNA
<213> Artificial Sequence
<220><223> Reverse PCR cloning primer #1
<400> 229

ttgtaccgtt aacgatccga cgccge 26

<210> 230

<211> 102

<212> DNA

<213> Artificial Sequence

<220><223> Forward PCR cloning primer #2

<400> 230

tgactagtca aaaacctgtg gttctattat attattctct tgaaataata taatagaacc 60
acaggcggtg tttegtectt tccacaagat atataaagcc aa 102
<210> 231

<211> 50

<212> DNA

- 175 -
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<213> Artificial Sequence
<220><223> Reverse PCR cloning primer #2

<400> 231

gtaccgttaa caaggtcggg caggaagagg gcctatttcc catgattcect

<210> 232
<211> 39

<212> DNA

<213> Artificial Sequence

<220><223> Forward PCR cloning primer #3
<400> 232

aggactagtc aaaaaggaat tcgctcagaa gaaatctct
<210> 233

<11> 27

<212> DNA

<213> Artificial Sequence

<220><223> Reverse PCR cloning primer #3
<400> 233

ctagctagecg atccgacgcec gecatct

<210> 234

<211> 42

<212> DNA

<213> Artificial Sequence

<220><223> Forward PCR cloning primer #4

<400> 234

atgttaacca aaaacctgtg gttctattat attattctct tg

<210> 235

<211> 34

<212> DNA

<213> Artificial Sequence

<220><223> Reverse PCR cloning primer #4
<400> 235

tcactagtaa ggtcgggcag gaagagggcc tatt

<210> 236

on
Ju
Jin
Qi

50

39

27

42

34
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<211> 29

<212> DNA

<213> Artificial Sequence

<220><223> Forward PCR cloning primer #5
<400> 236

taggccctca ctagtgatcc gacgcecgec

<210> 237

<211> 38

<212> DNA

<213> Artificial Sequence

<220><223> Reverse PCR cloning primer #5

<400> 237

ctagctagcc aaaaaggaat tcgctcagaa gaaatctc
<210> 238

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> TIGIT-268
<400> 238

gcttetggee atttgtaatg ¢
<210> 239

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> TIGIT-2

<400> 239

gggagtactt ctgcatctat ¢
<210> 240

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> TIGIT-739

<400> 240

- 177 -

on
Ju
Jin
Qi

29

38

21

21
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gctgcatgac tacttcaatg t
<210> 241

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> TIGIT-1

<400> 241

taacgtggat cttgatcata a
<210> 242

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> TIGIT-1386
<400> 242

ggagacatac acaggccttc a
<210> 243

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> TIGIT-1750
<400> 243

gcatttgggce cttgatctac ¢
<210> 244

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> LAG3-138

<400> 244

ccagctttcc agctttecte t
<210> 245

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> LAG3-503

oin
1]
Jm
el

21

21

21

21

21
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<400> 245
gatctcagcece ttctgcgaag a

<210> 246

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> LAG3-1092
<400> 246

gcttcaacgt ctccatcatg t
<210> 247

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> LAG3-1221
<400> 247

ggtctttect cactgccaag t
<210> 248

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> LAG3-1278
<400> 248

ctggagacaa tggcgacttt a

<210> 249

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> LAG3-1379
<400> 249

gccactgtca cattggcaat ¢
<210> 250

<211> 21

<212> DNA

oin
]
Jm
el

21

21

21

21

21
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<213> Artificial Sequence
<220><223> LAG3-1465
<400> 250

tccagtatct ggacaagaac g
<210> 251

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> LAG3-1616
<400> 251

gcagcagtgt acttcacaga g

<210> 252

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> LAG3-1702
<400> 252

getgtttete atecttggtg t
<210> 253

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> LAG3-1751
<400> 253

geetttgget ttcacctttg g
<210> 254

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> LAG3-1954
<400> 254

tcagcagccc agtccaaata a

<210> 255

- 180 -
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]
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21

21

21

21

21
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<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> CTLA4-3

<400> 255

ggtggagctc atgtacccac ¢
<210> 256

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> C(TLA4-1

<400> 256

cccaaattac gtgtactaca a
<210> 257

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> (TLA4-1058
<400> 257

gcatcacttg ggattaatat g

<210> 258

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> (TLA4-1154
<400> 258

gcgagggaga agactatatt g
<210> 259

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> (CTLA4-1309
<400> 259

gccagtgatg ctaaaggttg t

21

21

21

21

21

- 181 -
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<210> 260

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> C(CTLA4-1686
<400> 260

ggtggtatct gagttgactt g

<210> 261

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> Tim3-1

<400> 261

gatgaaaggg atgtgaatta t
<210> 262

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> Tim3-2

<400> 262

gggagcctcee ctgatataaa t
<210> 263

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> Tim3-3

<400> 263

ggaattcgct cagaagaaa

<210> 264

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Tim3-4

oin
]
Jm
el

21

21

21

19
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<400> 264

ggaccaaact gaagctatat t
<210> 265

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> PD1-1

<400> 265

cctgtggttc tattatatta t
<210> 266

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> PD1-2

<400> 266

gcctagagaa gtttcaggga a

<210> 267

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> PD1-3

<400> 267

cattgtcttt cctagcggaa t
<210> 268

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> 18s rRNA Forward
<400> 268

gattaagtcc ctgcecectttg
<210> 269

<211> 20

<212> DNA

<213> Artificial Sequence

oin
1]
Jm
el

21

21

21

21

20
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<220><223> 18s rRNA Reverse
<400> 269

gttcacctac ggaaaccttg

<210> 270

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> PDCD1 Forward
<400> 270

cctccacctt tacacatgcc
<210> 271

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> PDCD1 Reverse
<400> 271

cttactgcct cagcttcecect
<210> 272

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> 1L2 Forward
<400> 272

ccaagaaggc cacagaactg a

<210> 273

<211> 26

<212> DNA

<213> Artificial Sequence
<220><223> 1IL2 Reverse
<400> 273

gttgtttcag atccctttag ttccag
<210> 274

<211> 21
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<212> DNA

<213> Artificial Sequence
<220><223> 1L4 Forward
<400> 274

actttgaaca gcctcacaga g
<210> 275

<211> 22

<212> DNA

<213> Artificial Sequence
<220><223> 1L4 Reverse
<400> 275

ccgagttgac cgtaacagac at

<210> 276

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> 1L17A Forward
<400> 276

caaccgatcc acctcacctt
<210> 277

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> IL17A Reverse
<400> 277

ggcactttgc ctcccagat

<210> 278

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> (D25 Forward
<400> 278

cacaagctct gccactcgga a
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<210> 279

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> (D25 Reverse
<400> 279

tgcagtgacc tggaaggctc
<210> 280

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> CTLA4 Forward
<400> 280

ctacctgggce ataggcaacg
<210> 281

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> CTLA4 Reverse
<400> 281

ccccgaacta actgcetgeaa

<210> 282

<211> 23

<212> DNA

<213> Artificial Sequence
<220><223> FOXP3 Forward

<400> 282

gaaacagcac attcccagag ttc

<210> 283

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> FOXP3 Reverse

<400> 283
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atggcccage ggatgag

<210> 284

<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> TGF-betal Forward
<400> 284

cccagcatct gcaaagctc

<210> 285

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> TGF-betal Reverse
<400> 285

gtccttgegg aagtcaatgt
<210> 286

<211> 22

<212> DNA

<213> Artificial Sequence
<220><223> TGFBR1 Forward
<400> 286

acatgattca gccacagata cc
<210> 287

<211> 21

<212> DNA

<213> Artificial Sequence
<220><223> TGFBR1 Reverse
<400> 287

gcatagatgt cagcacgttt g

<210> 288
<211> 19
<212> DNA

<213> Artificial Sequence
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<220><223> TGFBR2 Forward
<400> 288

acgtgttgag agatcgagg

<210> 289

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> TGFBR2 Reverse
<400> 289

cccagcactc agtcaacgtc
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