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(57) Abstract: The present invention provides a fusion protein, comprising an antigen-binding domain, a transmembrane domain, and
a costimulatory signaling region. The antigen-binding domain can specifically bind to a tumor-specific antigen, that is an NKG2D
ligand, and activate T cells by means of the transmembrane domain and the costimulatory signaling region. The fusion protein and
an NKG2D CAR-T cell capable of expressing the fusion protein provided by the present invention can specifically kill tumor cells
using the NKG2D CAR-T cell with the NKG2D ligand as a target antigen. The fusion protein and the NKG2D CAR-T cell can be used
as a drug for treating tumor diseases and can be used to treat tumors in which a ligand of an NKG2D molecule is highly expressed,
providing a new method for preventing or treating tumors.
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NKG2D CAR-T @98 B A% HFf g A

AT

KEWPSEAHEHAB, BRSPS A NKG2D CAR-T @i B 3 % & f=
A

FEEK
#H AR AR (chimeric antigen receptor, 43 CAR) V‘* 89 % 9% 4@ e
1% B 18 TALF BG40 0% tm e 4s 1 & K M R iﬁ’iﬂﬂ’ H. CAR %

FH £ & 6,45 e Sh IR A B Ae m e N 43 5 3 <3 22 M) 3 ﬁm%)ﬂﬂ“u | i 8 &
FRrMSTREERATREA AN BEBS TEH LA ML LE, RIEMIE
FAE A
T mia R mney—4, AmiahFHrRRTREZMERN. L 5L

fek e g (4 B@lek §ARFAF@IO(NK @i0)d XA A Tapka b
G T @ SW(TCR). THiBImAE, T ARN CD4'TRCDAT @i, Rk
@ LR CDAEE A M T @ ERETH MAC (R &4 248K 4 &)
AnFEHRZIKRBFFL, —2Fk, b Lmio 235 50T AT L

BZREEG MR T, mpERET @R, 7744 CD8' T @itk CDST 4 &,
k@ Lk CDSHBEHEEH. COST@iAERETH MHCI £49F £ #
KR EL, wIL T @t — T @ELs, KAFLELHY T4 X
B, Bb@ kg R AR AT e R G R BT TG fm R A LT

QXFEI&L , T -TAaL i kdm 45 B A, CAR AAHF T
W M L RF R EOMRBR)IES. 2 AR ITAE% %W CART @
FPAKAZAKAEARNK T RETHY A CART @iz

1% (natural killer, %5 NK) %282 dE 4 F 4 2.9% %%%?%—éﬂ
5"@5’\% % %}i}.’zé’aa@% AR aie ., NK e & —F ) 7,98
e ﬂ%}‘ Besk KL A X 7 om0 (QoJ&JE & R 4 o9 tmfe ) éﬁﬁf%c%%ﬂb,
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B RE BRATHAR HLA B, BT R TR AMEMF T mIne i,
R Emie (8.4 NK mie) RiETFREALFRIAY, XPHTER
BAHMAFEGF R, ST AT LA BARE T e 842,

NKG2D A& NK @2 69 F A LK, TTiRA MHC-1 £4F, & RXARK
b RIEE T RZER. NKG2D A 5% & & A0 6918 A & NK 3t ¥ 78 43 e
A 4. NKG2D & T CRBREFH TR KK, O TEANLBARLE THRE
A F NKG2(natural killer group 2) & &4 % . NKG2 i B £ &4z T A8 12
FHEhk L, NKG2D & I BHEEZ G, NKG2D & 2@ d B R X B4y F &
5% K 4k & — sk 32 & 4 (adaptor proteins) T ik AE 5 3 F . A NKG2D #F f 4& &
10kDa # DNAX #1L%& & (DAP10). DAPI0 EMERAAH YXXM £ 54
(Tyr-X-X-Meth) & 4% 38 35 5% 5 B ILES = 2 & 885 (PBK) Ao £ K A T LR &8 &
Fa-2. A NK @, K% % NKT @, E%m@i# &k NKG2D. #
5k, NKG2D & 4 & F CD8+T w@fe k&, AEF HHT, Af R CD4+T
m e &R NKG2D. 1242, & &HFKA, &k NKG2D # CD4+T 4\ 2 kb 45
AR EH. NKG2D T 54 % AR B IRE S, XRREKRE T L 2H84
M EAKRT EMHC-DH X & G . At NKG2D Btk ey 5 — K% & MIC-A
F2 MIC-Bo MIC-A #= MIC-B #F &% £ &4, BAT, MIC-A & 61 ANFizk
B, MIC-B % 30 M54z B . NKG2D 4 F @Bk & £ % 0 8 P T & A 3R
HFERIFEFT), BRI MBI RERF A LR T, TRFEAKGELS
ke g Bt

Celyad > &) #] /i NKG2D *f MICA. MICB #1234 A, % NKG2D

k5 CD3 ¢ a4 ,## 7 NKG2D CAR (NKR-2), % NKR-2 %?réé@ NK 48 &
R#E CDS+T e, Ak B IF7B mAn Eoy NKG2D BLik, sta#sE, #tm
AZRA B, 2017 % 10 A Celyad & # £ 4% NKR-2 7 ﬁé@ R EM
AML &F 9+, HFH —/A CR(Z 2% %) . NKR-2 CART #9 B R H# 6. 45:1)
NKG2D % & F AM, 5 & 69 NKG2D CAR-T #.9% & # 3E % 1%, £ K 7 NKR-2
8 25 3 B 2) NKG2D AR T VLR A& K % o ik 78 A= E 4R g 4BJHL7§@7§
k&g 8 A AR ey ELAR (MICA, MICB #= ULBPI1-6) , 1& NKR-2 /& At J8 6 /3
b oy i 3) Celyad 9915 & 1 #73X 36 4 % % 91 NKR-2 £ AML A= MM ,é’é
HHY BT AT AN ARt R R, I E NKG2D #BLiR AT £ 7
Z, 12 BRI

R E NKR-2 R R4F, B LA £ — 2 RE: 1) NKG2D £ %4 NK %
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Jo b kik, BAEMBRAGREP NK @48V, ¥EEAE, £ 7545 %
NKG2D CAR-NK & k; 2) NKG2D # CD8+T L&k RF1K, mFE4H$
TR R A CDS+T Loy ki, 128 & NKG2D 89 & ik, &£ & HEAK
LB T @it E, AR MmN DAPI0 89iRE, — 2 L4¥h
NKR-2 CAR-T #9253k; 3) CD4+T ¢9tmfa4 B £ & T M 8 4049 50%, {2
B F NKG2D #= DAP10 #& CD4+T L# R %kiA, NKR-2 K& T CD4+T 4

JIE o

XHARE

A afiX @] A, KA WA NKR-2 #47 7 #HhAibFm#t, &#tA NKG2D
CAR-T (NKG92) 12 & T NKG2D & 4k 89 e sk 92-216 K3k (Beih 4K )
FBITHE CQl6 RHLEBBEEMBFEMHNUEITAFREENABREGED.,
TP e Zkifﬁiﬁiif]vr CD8a #) hinge-transmembrane (TM) X% . 4-1BB
A KB, CD3 zeta 0913 5 K EZEH RS & G . %% 27 NKGI2 4
A9 A CDA+T mfs (NKG2D M) 4= CD4+T @mf (NKG2D 1k % %)
AR B2 o JARE & & NKG2D 92-216 &9k i5; NKG92 3369 T g,
RBILFNRIRLSHIT B, QI 0RBFAERB, HETH, KAHR
BT — MBS EOREB LR ELIZEEE O NKG2D CAR-T it & X 4| &
Fe g B, ZmRRGFEFERANRZIGNE, BEF 2SN AGEE,

AR —TT @Rt —iad&a, TARKRSE G 45 NKG2D (92-216)
&}tﬁﬂ?ﬁ'ffﬂ ﬁ’uz\}’& Pk Rk & G R AR TR (CAR), H a5 H/R
HHEMB,. BEEMBRIEARZTHETFER (RERZXHNBEEFTHAFR) ,
BT i 69 )R ééé\%#ﬁi&ﬁ%vﬁ%t%%%%/\ﬂﬂl’ 4R NKG2D Bk, #:8

HIEEMBRATLRNE T AT (RAREMNLAREFTHEFE) HEFT @,
H P AR 6 R 2 S S A R A NKG2D (92-216) 3 HE Rk A7) (&K
HHELEY 80%. £V 81%. £V 82%. £ 83%. £ 84%. £ 85%.
2 8%, £ 87%. £ 88%. £ 89%. £V 90%. £ 91%. £
92%. £V 93%. £V 94%. £V 95%. £V 96%. £ 97%. £ 98%.
21 99%. £V 995%. £ 99.6%. £ 99.7%. £ 998%. X E ) 99.9%
Bl — i LA A 44 NKG2D BARE R BB AF 7)) o
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TR, PTIE NKG2D Bkt ) £ 248 maEM a2 &K1 £ (MHC-I)
5F . MIC-A #= MIC-B ¥+ 8§ —# X % #,

M, KRB PT K 89 NKG2D % 469 #L sk 92-216 K 3% % SEQ ID NO:
3 (b, H®AFEZ)H SEQ ID NO: 4) , HAERMPTAIE I 92-216 K
BRI ZRAELSEORRERT

TR, PTHRBIREMELED: § T @i hea. B R,
CD3e. CD4. CD5. CD8. CD8a . CD9. CDIl6, CD22. CD28. CD33,
CD37. CD45, CD80. CD86. CD134, CDI137. CD152. CD154 #= ICOS %1
ARAGA TP & — AP RS ARG B Rk, TR B EMBA CDS
BB F/ R,

ey le Mz 5538 (M2 XREESHFX) &£8: CD2. CD3
¢, CD3y. CD3&. CD3¢. CD4. CD5. CD7. CD22, CD27. CD28,
CD30. CD40. CD66d. CD79a. CD79b. CD83. CD134. CDI137. ICOS.
CD154. 4-1BB #= OX40. LFA-1. LIGHT. NKG2C #= B7-H3 # & —##, X
AR E AP agia b i, PR ERHME T F X4 4-1BB = CD3(
B P 45 ) 3% o

TH M, A RASEGMEMA NKG2D (92-216) -CDS a
hinge-CD8TM-4-1BB-CD3(, % &4 & @ fit 9% 44 5+ 4 1% 5 NKG2D Bk,

ki, PTEMAIN R & B A T A B B Z & &, BEskxbar
R AR KR T CD8a,

BEREP—RgaGT X P, KEHAHERESE G (K& CAR) ¥ NKG2D
(92-216) # 216 12X AMEH C 3 5REBAIFB LB N 3554, xt
T NKG2D (92-216) %3 Bl iR J5 5| M 1848 69 J5 7| 5 55k 33, 3R 55 IR 48 4435, 49
N 5% 3% 4 4L 2 £ DL8d

AR — % AEREET X P, PFi& NKG2D (92-216) -CD8 a
hinge-CD8™-4-1BB-CD3( & & & & & & B 7| 4= SEQID NO: 1 i = X # R
AP F

TR, TR BB AP 5 R AP 6B R MEL 60%k A B 25 70% 3K VA
Lo 7T1%RA L T2%R VA B 73%H VAL, T4%FH AL, T5%H A E, 76%
AL, T7%R AL, 78% K VA E, 79%3 A L. 80%3K VA E. 81%3 V¥4 L,
82% K VA L. 83%K A L. 84%H VA L. 85%HK A L. 86%HK A L., 87%K VA
L. 88%FK A E. 89%F VAL, 90% K A L, 91%FH A L. 92%K A L, 93%
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KA L, 94%R AL, 95%R AL, 96%K AL, 97%R AL, 98%3k A k|
99% K AL, 99.1 KA L, 992 KA E, 99.3%K A L, 99.4%K A L., 99.5%
HVAE, 99.6%K VAL, 99.7%H A L, 99.8%K VA E. K 99.9%K VA Lk,

ARNA— T ARE—F LR LABEROQNETRAF T,

TR, P M IFBRF P4 SEQIDNO: 2 FrmRE HF 57 %,

TR, TR R AP 5 R F BB L 60%R AL, 2 70%3K A
Lo 7T1%RA L T2%R VA B 73%H VAL, T4%FH AL, T5%H A E, 76%
AL, T7%R AL, 78% K VA E, 79%3 A L. 80%3K VA E., 81%3 A L,
82% K VA L. 83%K VA L. 84%H VA L. 85%HK A L. 86%HK A L., 87%3K VA
L. 88%& L E. 89%FK A L, 90%HR A L, 91%K A E, 92%K A L. 93%
KA L, 94% KA L, 95%R AL, 96%K AL, 97%R A L, 98%3k A k|
99% K AL, 99.1 KA L, 992 KA E, 99.3%K A L, 99.4%K A L., 99.5%
VAL, 99.6%K VAL, 99.7%H A L, 99.8%K VA E., K 99.9%K VA L,

KA B — 7 @Rt —F NKG2D CAR-T @2, #rif NKG2D CAR-T
min it as Rk ik LA GBREE G,

BERKEPG —ABIREHR T NP, s EaFf/R P& NKG2D
CAR-T @ fe 95 B e X A5 fo/ R A IFJE m e, SLIRBE ML, &M Js afa
FLBR A 4m e Fe B i 2w e 5

ik, KK CART @ity CDA+T f@fesk L4 CD4+T e fe
CDS8+T g it a9 | e i &4 o

KEAH— 7 @L$E T L NKG2D CAR-T @ty #l & 7 ik, L 016
do F F B

(1) 4 m A3 3 NKG2D-CD8 a hinge-CD8™-4-1BB-CD3( k& & & &
, 1% P & NKG2D-CDS8 a hinge-CD8™-4-1BB-CD3( &k & & & A B %14 218
R AR RBAR L

(2) %*J)ﬂrxﬁaﬁru Rk AT IR (1) 13210918 & & X B B A& 3
293T tafe, L ERH &R mE; F

(3) %J)ﬂ*a%é (2) 1328918 7 F B4 NK-92 mfn, i35 CAR-T @i,

R E LA LR g A& G A2/& NKG2D CAR-T %8 8 12 %] & 06 57 =/ 3,
MR BT R R

T M, BRAF G4/ NKG2D CAR-T @il & b5 S ki
NKG2D Btk ey i Ja B8 & & Im a9 4P 69 2 A o

5
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TR, PTARJRE A R, AR, SUME. B WX EF

AAPLRET — A 864, a4 L NKG2D CAR-T @iz, VA
BAER e, 2h5 L4 ey At

KA — ISR OFMRB ERAIZBREER G4 NKG2D CAR-T
ML, ZARE R ORGRFFELELSINBRFFEABR NKG2D Bk, i85
JREMBA LN EETHFREFIZT 818,12 NKG2D CAR-T 88 28 if
T NKG2D 4 Al T CAR-T wa i, b &R a8 L Zgsd®d
éfa NKG2D CAR-T #m e vA NKG2D BLik B e 408, A6 9% 48 5o M 3 75 A5 I 98 4w

, HTEAIFIE LM 69T B, AT NKG2D BLik & & & 69 I 98 69 4
ﬁ,ﬁw I 69 Iy Fe b T BRAE T ARG T ik

M+ B 359

1 BT 7 A AR R B SR 3645 3248 09 NKG92-CART £ 4 CAR #9 &)+
ER, £F AN LA CD8a &E-BIE (TM) #Hif= 4-1BB & k| i £ #) 3%
5 CD3 ¢ 12 54 F X a4 69 NKG2D 92-216 #9 NKG92-CAR MK 44 &
K BA NKG2D 92-216 Bl & — B ikag 44, C HiBit CD8a 4k &k 2 M),
PR FF AR AR T T @ik & LA & e) NKG92 Bl A =& K,

2 (A 2A =B 2B) BT A KK %545 324 49 NKG2D CAR-NK
KAEM CAR miefa £ R K, L, B2A hxtia,; B 2B AREA,

K3 (B 3A =& 3B) # &M NKG2D-CAR ®#A B mERKE S T
mipG 5 Xegmink @ NKG2D £3589 FACS 247, £ A A4LKE, B A
2 A,

B 4 R A K A 5 15 #2485 49 NKG2D CAR-T 9 8 5 45 7R ) AF 98 4m e 44 52
BHERER, 2P (KREEL) DA A STHME G 250 K562, 2 JB raji.
FLAR J% i MDA-MB-231. A& At AS549. UM JE BT474 tmfai='s H %
Hela #9 52 I 4E %,

EARE AT X

WAES A RS, AR TR TR EAFAFRIERLHF 5 AR AT A
#i#aé}ﬁi&é’aﬂ— BARAR B F EHE S Lo
£k E, KAV AL %A NKG2D-CDS a hinge-CD8™-4-1BB-CD3( #
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B& O AT IR 89 7 5 RALAT A8 9% Sh AL 1% sk A& 8 69 4E4T DNA 57, Ritx,
%A A SEQ ID NO: 2 X EANF P F— @, AKPPTE G
NKG2D-CD8 a hinge-CD8™-4-1BB-CD3( &k&-% & 094% 38R 09 /5 5| ¥ A 2 = %
%4 T5d SEQ ID NO: 2 ¥BEFR A IN#HITRR., ERLZBEEaNEH
TR R AN T

AL R EM, TUARKSEEZM4. PEREH. 2R 54+
B fE—H, KA G TR LM, THIEH, KT R LT A 30°C, 5xSSC.
5xDenhardt & 0.5%SDS. 52% F Bt 69 &4 <P = % K475 A4 40°C ., 5%<SSC,
5xDenhardt & 0.5%SDS. 52% F Bt 69 &4 <& ™ % 5475 A4 50°C. 5<SSC,
5xDenhardt i&. 0.5%SDS. 52% ¥ BLi 69 & . KABMBARAAR K LA REZ
AGAARFEHERENEHF R, B, AMUBERARTAREZ AR
TR ERIRE. RAKRE., BAKE., BF%E. R, Z2REESARE
5 MR A9 437 A 45 R R SR ILAR 2 0 2 R R

M s Z 9 VT 22 R 89 % A% BR AL TM7’7 i@ it FASTA. BLAST % Bl R4
RHA R R AR RGNS HATHHEN, BREBFINT 6 WEHFTRELA L

60%F VA E, £ 70%% VAL, T1%R AL, 72%HR VAL, 73%3R A L, T4%3% VA

b 75%R A E, 76%R AL, TT%H AL, 78%H VA L, 7T9%R A L. 80%3K
Ak, 81%FK AL, 82%% A L. 83%K AL, 84%FK A E, 85%K A L, 86%
KAE, 87%HK AL, 88% K AL, 89%FK AL, 90%HK AL, 91%FK AL, 92%
HAE, 93% KA L, 94%R A E, 95%FK AL, 96%FK AL, 97%R AL, 98%
AL, 99%H AL, 991 KA L, 992 A L, 99.3%3 A L, 99.4%3x VA L,
99.5%K VA E. 99.6%H VAL, 99.7%H A L, 99.8%K AL, K 99.9%K VA _LF
— 0 S AT .

BHBRAE IR — M, TEH Karlin & Altschul &5 & #0L0 BLAST
(Proc.Natl.Acad.Sci.USA 87 : 2264-2268,1990;Proc.Natl.Acad.Sci.USA
90:5873,1993)k # 7 . # T BLAST H:A#HN 69425 BLASTN, BLASTX €4
F & (Altschul SFet al:J Mol Biol 215:403,1990). 4 i BLASTN 547 # 2 A 7 i,
Je4F BB A score=100. wordlength=12; st9ME A BLASTX 541 & A B8R 5 7 i,
JedE S 4 A score=50. wordlength=3; 4& Fl BLAST #= Gapped BLAST #2 /- ¥,
KR EAL 09 R TR R BRIAA A

MeEE R B AR, “ORAD M ST R 6L 45 0 sk 18 IR R K I R AL AR ) 6 2L AR BR
5 7 é@ﬁﬁﬁﬁz%ﬁxﬁ»@]o A B G BB AP LE R AT

7
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KRB REROREHRTRENNE, LRSH R FERAHRFH
o Edmic, CMNTHELFETORAEEHENE Z @I DNA, KA
e AKBERBRGRA KT EZ—,

RIBBAFTHMEN AT ZEFTRSINGFFREZE R, @i
89 & AL TR A R A F 6 R L 9 DNA /5 71,

RIEHFHFHEELSRBAANFFRRBEERERRAHNREESHFERT Y
H AT

RIEB“BHR AP b, ROEIBHOBR, FALETHTEELSB
BB EMIN R REZBERERANBFT R LI, OEERRTEARSH
HER, 5B FXABR>TFREMMENSEFTR., Tbfmndg, Rib, K&
“EBAROED Z ARG RERBE. ZRBLERBEDN QIR TRHEER
B NmAnegdE A fedEmE A, Hhe Pl e R ARS8 RAKRFF,
MEBRARGH T OEERRT, BREHRA REMBERK, S22 ZRE
BREE,

RKBBEHEXAANS T mptyhkR ek BERABFIEG R IH. BE
e B E X RB I AR R A ELEE FRGEEI S, SHFED
Bl F IR TILREEMAME,. HE. TESSE.

W KT R G, “O.27 5047, “SR R NIEAET R L, FLELKE
BN 8 RIFARNEE, B RHER 5 A9 K TR 69 LA Rk . RiE“04
ERLPOETER, HHNLZEMERLPG TR, RERZ R, LHEMEA
Q36K K B d BT iR 20 5 3 AF R T 3R 48 Ak Ae v BT R 484 R T A 2 B 48R 8 A
e E S, kA Rk, KL TFPIMMAEGRAAPAELRTALERNGFEALKE
PN TF BT —Hb R S AF T, — 0 R S A2 PR 69 1 OUF 347 5

ALK RGRERE L RAEREED REZRBERE, FLAEMMFRE
Fr kAR 09 4E B P S TR HEMR BT o= e BT R 45 AR R L BR 094 SN, 42 AR
PSSR EFRARPORALAGTEENRZTIRG. Ak, RYEBRAERLK
B €58 AR i R A 77 B A AR R A AR LR TR, A2 RS R AR T 2R A R SC
ISTFOG R 095 iR AR T Ak, JF Lk R 5 4hFe T AL A A B I Ao A 2 K 2
X9 AR PETEE A,

R K KB CAR 49525645 42 Bl T NKG2D (92-216) H H R IR+ 7
T A R eE S sE A, 18R RAUREARAR T AEME, oot — ¥ &
42 NKG2D (92-216) AL F R A7, # M Hl & i 2 5 8% KAV 78 49 CAR-T
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AR, Pl4e, ST VA NKG2D (92-216) &9 R A B )T 7 F 4k 1-20 A~ A A B
R, SE IR A AR IR A B AT RS R,
AL B ELLRARX S KD EF; NKG2D CAR-T. nkg2D-car T K%k
@4 AR, & %K NKG2D %F & CAR-T @t ; CD8™ & FH I 42 #)3%0
AR FR AT RRY, WLEES AT FHF AT HE @, 123X 2 R 5615
AL A ST R KOG TR FEE, TR 3T K w15 69 fR 41 o

FHP 1 RAFERARGHE

& B 4 rk NKG2D-CD8™-4-1BB-CD3 ¢ ax& i B F 7| (& A L& )5 7
4o SEQ ID NO: 1 FF-7, £ 5 %4 SEQ ID NO: 2 Fr &, LM TFER
LB 1a. B 1b 4B 1¢) , @it &+r, J% NKG2D-CD8™-4-1BB-CD3 ¢ &
L3 B 7 P s 4L & 42 B PWPXLD-kana #4k¥, KRB E# A EF-1a B3
Fo BT BARENLE R HAFR A4 Stb13, FIARE X R, KFMEHKE
e, BB A4k, BInE 2 alk, RABARE L EMK, P4 CAR
A B K B4 PWPXLD B &k, H I mFEQ LMY R A psPax2 F»
PMD2. 0G % %444L DH5 a, A FTHEF vk, HRBI A,

R 2 RAEFOFHE

AP 3x10°AN/ml 49 293T 4@/ 10m| T #7489 10cm 3 FHm P 24h &
B ) He T SR

CaCl,: 2.5M;

2XBBS: 50mM BES, 280mM NaCl, 1.5mM Na,HPO4;

JRAARF . A CAR A B B £ 49 PWPXLD A4 HAK: 9 ug; psPax2: 9
Lg: #2 PMD2.0G: 4.5 g.

KRR R PO Rk NP 0.45mL 9 L H ddH.O0 P, A 50ulL
CaCl, ik ; ZiHMmAN 500 L 2XBBS HHEBFEigAmERES;, TEXE
15-30 9 4F o

TrRABREAMNEZRRET, BERIBEREA, BHEKREH
4%, 18h & £ 3% 2%FBS DMEM 3% 3K, 48 B B IE 4K L7,
L F 1000xg & 10min B Empassy, B0.45umiERdk, L&
BWMRmFRPPABRFRZSZ KM TAKR 2 5 F K % X A
concentrator, MR G 4° CHEIR . TR EaHFR 4° C1500g
45min ., F L&, PBSEE S E, -80°CHK Ao
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9274 3 NKG2D CAR-T #mjbéy 4l %
1. Mk kL& 5 E %R Ficol |I-Paque Plus BEF & CF N, £8% %,
2. [Day 0) s sk &
3. BPBT R G 09 9) B L B S e N 558, 20°C, 840g & w20
SErs PRI E R — A
4. BB LK RS> ETHHLERET, 56 CRE 30 94+
5.PBMC M A 3 & RkAH ok, 20°C, 500g &S 7 94t
6. K&K HS, 4000rpm, 20°C, 6min, ##4%, 4°CHK 4G
7.4m| A 72 3 K F & PBMC #1144, 4°C, 400g H S 7 494,
8. AL H it % ik : 40mM EDTA (1ml), PBS(38ml), 20% BSA(Iml); & T
4 Cfﬁ/? s
9. F L&, A0pL/10" AmpamsE F ik, 10 pL/10" A~ ffim Antibody
Cocktail, &% 4C , "% 5min;
10.30 u L/10" AN fie &g o i A2 20 p L/107 4~ 4m /2 Mi crobead Cocktai |,
w4 4°C%E 10min;
11 T mfn s A Ak ELH 35 A ( MACS ); @mfeE-F (1L-2(200U/ml) );
(5% &)
12 42 | S A TFa ) ik 5%, Autg ik 3ml:
13.PBMC it LS 4, 3mL £ %k, KEREZELL TR,
14.300g, 7Tmin, &3 ;
15. F LiF, #BAAEE, &, FHEIE,
16.1X10°A/ml e N 12 FLp P,
17. e N T mig )i B 1 (%% 4% 69 dynabeads #%k), Mt : #3k=1:
2;
18.37°C, 5% C0, &1 Fiedk; i fomitisigmi g,
19. #4812 3L, Ao NAIEE K fibronectin 8k, Z4&KEHS
ug/em’, 4°Citi;
20. [Day 1] BmAERKE T HE min,
21, B S H] ik O%BSA+ii§‘E§£ JK=2%BSA;
22. 5 3L fibronectin &k, B3R 3TH 30 04
23. AL RKFERT 1k
24. B R ik s 750 p 1 /4. 5em’, AEHR
25.37°C, # & 4-6 ) Bt
26. BT #mff, 1x10%/mL A2 N FL# P ; 37°C, 5% C0,3&5%;
27. [Day 3) X T @i kA, AP T @ REZE 5X10°/ml, A3 2 B4

10
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3R

28. [Day 5) it T @i kA, BH T @k EE 5X10°/ml, Ji FACS 4
M) CAR-T #m i CAR & X520 (LK 3A 42K 3B);

29. LDH 4R 5 2m A 25 1% 52 B 44K

30. g g ik MM, LW, NEF, LREBNFER;

31. [Day 6) it Z T @ Rks, AN T@RKEZE 5X10/ml;

32. LDH 4R 5 4m A 2 5F 30 25 AR ) R 80 A7

33. [Day 8) it T @i kA, BAH T @Ik EZE 5X10°/ml, Ji FACS 4
A CAR-T taffk @ éy CD4+ T = CD8+ T wmffdk, WE 2, L+ HE 2A
Fo 2B AR HF A AT (day 0) A2 %5 (day 8) #9 CD4+ T A= CD8+
T & @m P,

% 7#.45] 4 NKG2D CAR-T 2938 3+ 4k 51 B 78 7 15 % R 69 % 4%
LDH 42 36 7 ik

AT #EN 8 “355 47 s 3R MACS+200U/mL e fe B -F & i~%-2,
LDH=5L8% Bt 2. 8%, & A B X571 39 5k & Promega 4 /= #9 CytoTox96 X 7| &
1: BB 4nl $emiefeAt K £ Day 5 VUS6 CAR T @i, 5 % A %] 5mL
AXEW, % 300g, 3min, 20°C;
2: FELEF, LA A EEmME, F.9300g, 3min, 20°0C; €5 —%
3: FE LA, LA A TAm, &, RAEALAY K EET 2
X 10°/mL, #8% CAR T 2 %] 4X10°/mL;
4: %5 E 200 AL L AR G, 100 #5F CAR T 49/2+100 st 3E 54 %
A8 R4 A, B¥esmie 100 MFF+100 pht3E s Ak & A 42 B, 100 #%#F CAR
T @ fe+100 M ST e mpb A 523540 ; 3% B 200 #FF 38 5 A A AR ARAR JE 40
$esmie 100 SA+100 fFH 3R AN R KRB, a3/ FHEES; &
HEF 96 3L U AP, 37°C, 5%C0,%F 24 )Ni;
5: 4 & KA @) R KB AL A R ARAR I 40 A L4 A Ao N\ 20 4% 4T LDH
R KFERIRFA], 37°C, 5%C0,, ¥ FH 45min;
6:LDH #& ] X F| B %) : 3 LDH 4 4 ik, 37°CA B ME)E I 12ml A= A\ F| LDH
MG, B, RD;
7: BE 96 3L U Rk, R4 LI, 500g, 3min H;
8: HUELISA ¥ 96 FLAk, 8 K Aw A LDH 43X 7] 50 #++/ 3L ;
9: B SEFEG 96 3L U AR P 50 Bt/ A A AR xT B2 6 ELISA 420 96 FL

11
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Wb ORBRB min) GEL);
10: J4 ELISA #&70) 96 ILB R NEEARAL P, 4% £ %4 30min;
11: 18 16 ELISA 4] 96 LA ¥ Ao A LDH KR £ 1k 3K 7] 50 % #+/ 3L ;
12: F5 ELISA A& 96 FLHB A NEEATSLF , 3 F 10s BAR MK K 492nm, HE
F/% 620nm vA L, T %
: THEFGE: FMFR=s (Fha-aRKEA-aREBrTAa4E) / (KK

%wfdﬁ AR A B K20 B+& G 48)
14: 5B, B 4T,

B 4 STABR S A d, A KA CART ¥ AN B & k. JUARSE.
M. SRR A g R LA B8 6977 LR HI4E R .

A EPTRA ) R R B e BAE R P M e, H R ARE KA, LEK
KOGy AY A B Z N, BT AR ET B, SFRIE®RSE, B as i KA
R TEEZ A,

12



WO 2021/068108 PCT/CN2019/109960
AL #1 & F3 >

1. B&F8, E4HLET, L6 4 NKG2D (92-216) AR RAF7, HKikH,
ik gk o & QRS IRTHR(CAR), LOASRBLELSENMB. BREMBAIEA
E5 SR (REAXMNEEFTESFE) , HEANRRELSEHNBREBEFRLE L
B B 4% Fr bk R NKG2D BLik, F38 i3 55 B 42 A An I 42 5 4% F 3 (4R 12 & 2k 4
BESAFR) %E T @i, AL PHAMRBELSZEHBEARHA NKG2D
(92-216) ZHEREKRAFI (REHELEDV 80%. £ 81%. £V 82%. £ 83%.
2V 84%. £V 85%. £ 86%. £V 87%. £ 88%. £ 89%. £ 90%,
E2V 91%. 2V 92%. £V 93%. £V 94%., £V 95%. £V 96%. £ 97%.,
ZY 98%. £ 99%. £ 99.5%. £V 99.6%. £V 99.7%. £ 99.8%. RE
b 99.9% ) — M B A A 44 NKG2D BARE R B R A7)

2. A B KM aE&E, LRFIEAET, P& NKG2D fuikit § £ &4
wAENE AR TE (MHC-I) 4 -F. MIC-A # MIC-B.

3. mBRA BRI R2 A BREREG, RAFIEAET, TEANBREMBRL O D
T ke a. B3R ¢ 4. CD3e. CD4. CD5. CD8. CD8a . CD9. CD16. CD22.
CD28. CD33, CD37. CD45. CD80. CD86. CD134. CD137. CD152. CD154 #=
ICOS A ay4a P o —Fr R S A B IE MR, KikH, PR BRLEMB A CDS
BB F/ R,

TR NE 5583 (KERERBEFTHEFK) £8: CD2. CD3¢ . CD3
y. CD38&. CD3¢. CD4, CD5. CD7. CD22., CD27. CD28. CD30. CD40.
CD66d. CD79a. CD79b. CD83. CD134. CD137, ICOS. CD154, 4-1BB #= 0X40,
LFA-1. LIGHT. NKG2C #= B7-H3 ¥ #—#, XA RS AWML, Kk, B
HEG R HAZ 5 S K A4 4-1BB A= CD3L AR 243K A/,

NKG2D (92-216) & & A8 695 7] 64 & A SEQ ID NO: 3 Fr 9 5 7| I B
BIE T A/

BT 3R RO I U R 45 A B e BT AR 35 B3R 2 ) & s hk 3B, AR b A R s R R T
CD8 a .

4 4B AKX 3 ARSI EG, ABEET, L4&HH NKG2D-CDS a
hinge-CD8™-4-1BB-CD3(, H ¥ AT# 6y NKG2D a4 HF F L LB HFF 1
NKG2D fetk, Kk, P& NKG2D Beikh £ 28 mEE g 44K 1 £ (MHC-1)
5F . MIC-A #= MIC-B ¥ 8§ —#r % % 4,

5. RERAZ K 4 i &ASE G, & NKGD-CDS™ a

13
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hinge-CD8-4-1BB-CD3( & & & & #9 £ £ 8 09 5 7] 8.4 R A SEQID NO: 1 A+ 5
PBRERBRAFT (KEAELED 80%. £ 81%. £ 82%. £ 83%. £ 84%.
2V 85%. £V 86%. £ 87%. £ 88%. £ 89%. £V 90%. £ 91%,
2V 92%., £V 93%. £V 94%. £V 95%. £V 96%. £V 97%. £ 98%,
21 99%. £ 995%. £ 99.6%. £ 99.7%. £ 99.8%. RKREV 99.9%F] —
HHEAH CAR FHORRAI) .

6. WMAPAZRK IS5 FPE—AHAREZEAONETRT .

7. e B A)EK 6 TR TR A, K ET, AT R A P4 SEQ ID
NO: 2 A &R A # HF 5 7,

8. 7%t NKG2D CAR-T @i, H4sitfe-T, A€ NKG2D CAR-T #mfe fit %
F A AE 2 A IE 45 B LR NKG2D Bk 89 NKG2D(92-216) 2 & Bl ik /5 5] (4£
i, ATk NKG2D (92-216) &9 & 28 A7) % SEQID NO: 3 Fr; £k, H
P B 7 88 R E SEQID NO: 4 Bty Frlam) , REAXBRAELK 1-5 FHE—
MATKGREAZE, REEABRAEZRK 6 R T PHABFTRA RGN ZEEES,
M, PP NKG2D CAR-T f@fd A A CD4+T 2a it 3 L2 CD4+T @ i f= CD8+T
e mie e, P min iRt CDA+T min s CDS8+T 4mfadgbip A
1:2-2:1, #EH 1:1.5-1.5: 1, £H&EH 1:1,

9. BMAZK -5 PE—AMEYZRSES, F/EABRFE 6 X T HABFRA
PV R b k& & G, Fe/R A E K 8 Frif 89 NKG2D CAR-T @mfe, H A% A &
WA Fa/ B A AR mAE . UGB mAe ., &M Emin, SLRBEmL., S HRE M,
Wk EL I am e Fa ) 2R IR 4m

10. B A& K 8 BT NKG2D CAR-T @ity #l & 7 ik, RO I T F 3%

(1) A BEHAEANELR 4 2 5 R 7 PHE—RAHELE NKG2D-CDS a
hinge-CD8™-4-1BB-CD3( & & & & 69 B8R, ST Ir & M 88 218 51 18 s & £ A &
iRk

() AR BHEFCEAERFTE (1) FHANRKEELLBRERABLEE@E,
BERFERKE; Fo

(3) AR FHE (2) FRGBHERE T2 @, 5% CAR-T @,

B s Y, KO SRERARLR IS PE—AEGRERE, o/
i&#xﬂ%ai 6-7 ¥ ATEK G BFRT T T hA ARG, /R FA K 8 FTEY
NKG2D CAR-T @ ft., Fo/HAA £ K 10 B 4 %é@ NKG2D CAR-T /8,

12, e A &K 11 i ay Hhdnmbdh, LT P T 45 69 A,
13. RAIEZK -5 PHE—AAGYZREEG, ﬁu/ék#x% K 6-7 F PTL A% H

14
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BRIV i by RR & & 6, #/RAMF) &K 8 PTif 69 NKG2D CAR-T @z, Fo/H A
AMEEK 10 Fral & o9 NKG2D CAR-T @@ 2 # &8 97 Ao/ RFAG JZ 4 69 4 69 R
g ik ay, PTRGYJRIE A & & X NKG2D 69 Bk 69 i 78 B A8 X 5% 5% o
14, ARIEAA) ZK 13 BT A&, PR AME. JURE. o, HEE,

15



WO 2021/068108 PCT/CN2019/109960

................................................... CD8a NKG2ID { 93.216 ) CD8a 4-1BB CD3:
5|SKER " = pmxemEER %

A

NKG2D 92-216 BB Bk

AT G216 (81!
(Rt ] N72 (AEE)
N92 (B4E)

B

| NKG2D 92-216

1/3
BT (AHNEE265)



LD 8+ Teells

WO 2021/068108

A

Day @

€0 4+ T cells
A

& 2

2/3

T &+ Teells

PCT/CN2019/109960

Day 8

T

s ] §+ T ealls
B

red

i



WO 2021/068108 PCT/CN2019/109960

A

Untransfected T cells Lenti-CAR transfected T eells
: 25 5.4
- A < .
¥
e
B Unttranafected T Cells
4

Lentt-CAR transfected T

..
SR

A3

A Y NContrel CART

N NKGID CARY § Q
;é ;;‘; 0% \ \
g § 0% § § § § §
el N B BN I
NN e
4
3/3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/109960

A. CLASSIFICATION OF SUBJECT MATTER

CO7K 19/00(2006.01)i; CI12N 15/62(2006.01)i; C12N 5/0783(2010.01)i; CI12N 15/867(2006.01)i; A61K
35/17(2015.01)i; A61P 35/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CO7K; C12N; A61K; A61P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; VEN; CNKI; NCBI; CNTXT; EPTXT; USTXT; WOTXT; ISI web of knowledge: 1 &HUE %, NKG2D, CAR,
chimeric antigen receptor, natural killer group 2 et al. 7 [E Z | LY F 5K & R4, Genbank; EMBL and sequence searched:
SEQ ID NOs: 1-4

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

E CN 110724199 A (CHENGDU ABLINK BIOTECHNOLOGY CO., LTD. et al.) 24 January 1-14
2020 (2020-01-24)
see claims 1-14

X CN 110028589 A (ASCLEPIUS (SUZHOU) BIOTECHNOLOGY CO., LTD.) 19 July 2019 1-14
(2019-07-19)
see abstract, claims 1-10, embodiments 1-5

X WO 2018183385 A1 (NAT UNIV SINGAPORE et al.) 04 October 2018 (2018-10-04) 1-14
see claims 1-132, embodiments 1-3

X CN 110121505 A (GREEN GROSS LAB CELL CORP) 13 August 2019 (2019-08-13) 1-14
see embodiment 1

X CN 109306016 A (EAST CHINA NORMAL UNIVERSITY et al.) 05 February 2019 1-14
(2019-02-05)
see claims 1-10, embodiments 1-6

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

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

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

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

24 June 2020 15 July 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

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

China

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

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



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/109960

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

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

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

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

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

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

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

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



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/109960

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 110724199 A 24 January 2020 None

CN 110028589 A 19 July 2019 WO 2019154391 Al 15 August 2019

WO 2018183385 Al 04 October 2018 SG 11201908492 P A 30 October 2019
JP 2020512005 A 23 April 2020
KR 20200006046 A 17 January 2020
CA 3056439 Al 04 October 2018
EP 3600356 Al 05 February 2020
CN 110636851 A 31 December 2019
IL 269553 DO 28 November 2019
AU 2018246235 Al 17 October 2019
uUsS 2020131244 Al 30 April 2020
BR 112019019917 A2 22 April 2020

CN 110121505 A 13 August 2019 WO 2018124766 A9 17 January 2019
CA 3061898 Al 29 October 2019
EP 3567049 A2 13 November 2019
AU 2017384900 Al 20 June 2019
us 2019336533 Al 07 November 2019
WO 2018124766 A3 13 December 2018
WO 2018124766 A2 05 July 2018

CN 109306016 A 05 February 2019 None

Form PCT/ISA/210 (patent family annex) (January 2015)




Efrte R iR &

I B B IR 5
PCT/CN2019/109960

A ESIRbaES

CO7K 19/00(2006. 01) 1}
35/17(2015.01) i;

218 B A5

C12N 15/62(2006.01)1;
A61P 35/00(2006. 01) i

C12N 5/0783(2010.01) i

C12N 15/867(2006.01)i; A61K

(TPC) m [m] e 4% F ] 28 70 RN TPC P b 702K

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
COTK; C12N; AB1K; AB1P

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

CNABS; VEN; CNKI; NCBI;

FHFS): SEQ ID NOs:1-4

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

CNTXT; EPTXT; USTXT; WOTXT; ISI web of knowledgeficidinl: #SHIEZA, NKG2D,
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