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Abstract
nity. They express both TCRs (T cell receptors) and receptors associated with NKs (natural killer cells). Based on

NKTs (natural killer T cells) are a unique T cell subset that bridges innate and adaptive immu-

their TCR forms, they are classified into three types. Among them, iNKTs (invariant natural killer T cells) express a
semi-invariant TCR and can recognize and kill tumor cells through the CD1d-dependent pathway. Simultaneously,
iNKT cells can boost an anti-tumor response by rapidly secreting large quantities of cytokines to stimulate various
immune cells after activation. Thus, iNKT cells are crucial players in anti-tumor immunity. Given the limited ef-
ficacy of CAR-T cell therapy in solid tumors and the growing demand for universal off-the-shelf immunotherapies,
iNKT cells—which pose a low risk of GVHD (graft versus-host disease)—represent a promising cell source for en-
gineered CAR-based cellular therapies. This review will summarize the characteristics and functions of NKT cells,

the anti-tumor features of iNKT cells, and the current clinical translation and future developments of iNKT-based

and CAR-INKT cell therapies for cancer.
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CD8"5 DNV A LA 33 Th1 B4R R T8 3, R I
B AN AR EEE RN ; 17 CD4TCDS WY U 3= B = A
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RSP, o e B 1) e 5 AT TR 4R
HE I a2 FLRE £ BE 112 (0-galactosylceramide,
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NK AL NKAH 2 AR R AL Y iNKT TR
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(B 1A, 2% TMEJG , iNKTHEIES2 ] 5 3%
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HRIEGIREAE -
2.2 ETFCAR-INKTHIRBETT R RN

INKCT A At 482 7% A% A FH P 280 98 i g 4 2 1k
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JRIIRA . BARCD1d&RIE H51R 2 s il f5 A 5510,
{RFFAZE TR M ERRIACD1dr T A T R FH
INKT[H A RS, OFFE AT HO6# 1 CARFZER
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ment, scFv), — AN A b X350 8% B XA 5 g
X, AL — DA S 54k (1 CD28. 4-1BB.
CD3C%) ™ (E1B). %K ITHEA CARE M) fe e 4
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H AT E I ARG T UG 1 5L R >3, CAR-T
2 B 1) 1) 5 N FH TG 5 i i 8 e 5 R 9T A I K —
AR, SR, R FLAE R R YT v B I R
A NBEE, H IR S R ™ BRI E A& — A
FREEAAAE R IR . TEVR A IR MR8 2 S
CAR-TYT VLI T B T8 M 35 A 51 1) 48 e A
FREEEAALE (cytokine release syndrome, CRS)5 4
928 0N A B A O #ih 22 B 25 A 1E (immune effector
cell-associated neurotoxicity syndrome, ICANS)%
A A, HALH 535 A ) CAR-THH M fid < 15 3256
R AL (5% /BRI ) R & A TL-655 R M
Rl 72 PIAR S B33, RS v, X — U A &
H—FUE 1) TMEAMY PG CAR-TAI I, 5id
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A The anti-tumor mechanism of iNKT
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A: ELER IR L], S8 ITCR-CD1dEA S NKG2D R I e, BEAUBRIAEB . 5 AL, AT A FE A AN RN A1 U i L, il idiTCR-CD1d
FICDAOL-CDA0(E S A IEDC, J& 2 1t — 0 M8 SR BT T4 U RINK 4D e 4h, INK TIZ3@ i iTCR-CD1d ELE R AIM2 B TAM, Jf: il ¢ i
IFN-y# M2 TAM#F AL M1 B TAM . B: CAR-INK TR K SEINK T & A Hu g AL Ab, 3k — 208 1k CAR 73T~ 15U M8 AH ST (tumor-associated
antigen, TAA) BRI 45 573 44T IR (tumor-specific antigen, TSA) L #2517 8T -

A: direct antitumor mechanism, iNKT cells recognize tumor cells via the iTCR-CD1d interaction and NKG2D, releasing granzyme B and perforin to
directly kill tumor cells. Indirect antitumor mechanism, iNKT activate DCs (dendritic cells) through the iTCR-CD1d and CD40-CD40L signaling and
activated DCs subsequently stimulate T cells and NK cells within the tumor microenvironment. Additionally, iNKT directly kill M2-type TAM via
iTCR-CD1d and release IFN-y to convert M2-type TAMs to M1-type TAMs. B: in addition to leveraging the inherent antitumor mechanisms of iNKT,
CAR-INKT further directly kill tumor cells by recognizing TAAs (tumor-associated antigens) or TSAs (tumor-specific antigens) through their CAR
molecules.

Bl iNKTKCAR-INKTHIH AR R HLE
Fig.1 Mechanisms of the anti-tumor effects of iNKT and CAR-INKT

S 8 T 2 X £ XU )

L5 TH i CRSFITCANS JAUS: ¥ CAR-T4H ffLAH L.,
BT S R A0 I CARIT IR B4R 22 S MR AT
{EA TR 40 e S B (a) A7 E 22 5% (R 1). CAR-NKAEIl
PRARES: b e 0 H AR PRI T A S B, — TG B A
FIRE H A 5 K =25 CRSELICANSE, {H HHifif
T AR B IR AT e 08 RN S, CAR-yST4H MY
AR B 7 AT 4% R 22 A, E HL 40 it SR % e ek g
2R SR ] A AR AR e ), CAR-INKTHE B8 CRS
5 ICANS 7 TH & BLH AR AR 35, FoAZ O ML T,
INKTYESEIE J5 , HAH R 77 Wi 58 I apT4H
MAFTEAR AR 22 57 - EATRE NS Gl 7= A IFN-y AT IL-4,
{EANK & 77 A IR CRS A% O 4l R 7 TL-619-61, 3K
MIE Sk R T 51 R4 PR AR 1 XU o

Btz 4h, CAR-INKTAE SEAR IR 16 97 J7 T

AR # . CAR-INKT/E I H AL T CAR-T4H i1
(1) SE PR IR IR e 0, Be AT %08 Ik i S50 bk U088 5 [
I, HE AR 23 W 22 PR 43 F (W TFN-y. 28 4L
. OWURIEEB) R . e, AT T
B8 K IR PR S B 16 AR B R —{E S
T B CAR-TANMIAS [F], 75 50 45 Jifr 988 288 B4 I PR
55 F, CAR-INKTH A X EI [ FE Sy —J71HIE
I CARR MR AR SC B, o — T T o py
TCRIRICD1d 2 3% ¥ lg B Ht B2 X Fh X 44
WO AL BT = Al ) A5, AR AR i R e s 6 i (1)
ml}ﬁ[l],&,ﬂ]o
2.3 iNKT{E “off-the-shelf” ZRAfT7 X HU L 5
TR L 77 (0 3k 4k 4 40 a7 5 25 R SR AR
B R G AR T, SRR S BAR B
BRI A (RS A R P 2 SR AR I R
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Table 1 Overview of the differences among various CAR-engineered immune cell therapies

SFAIE
et L CAR-T CAR-NK CAR-y3T CAR-INKT
Characteristics
Cell type afT cell NK voT cell iNKT

Antigen recognition MHC-restricted

Non-MHC restricted

Non-MHC restricted ~ Non-MHC restricted

Anti-tumor mechanism CAR CAR+NK receptors CAR+ySTCR [} CAR-+TCR+NK receptors [#646¢:67)
Cell source PBMC, UCB, iPSC PBMC, UCB, cell PBMC, UCB, HSC PBMC, UCB, iPSC, HSC

lines, iPSC, HSC
Persistence in vivo Long Short Moderate Long
Toxicity CRS, ICANS B+ Low CRS, ICANS Low CRS, ICANS Low CRS, ICANS

and GVHD ©"! and GVHD ¥ and GVHD 262
Anti-tumor potential Weak Moderate Moderate 1] Strong

(in solid tumor) % (in solid tumor) 5

Off-the-shelf Low High High High 1

PBMC: 4 I A% 41, UCB: i i3 1fiL; iPSC: 755 22 fg T4 e, HSC: & 141t
PBMC: peripheral blood mononuclear cell; UCB: umbilical cord blood; iPSC: induced pluripotent stem cell; HSC: hematopoietic stem cell.

HAFAE ) 8 R WO E IR AN AE — 52 F2 5 b PR
THIMRIT VAR R, WA/ T Re e AR o 1 A A
Ao “Off-the-shelf ¥4 J7 5% W ) /& SR F i R A1k 25 B
T4 B R R S BE AT B, 48 KRR bR A 2 72 1) 45
JEAENTE S 26T, B A PRVTA S5 T B B 42
ZARIT o “Off-the-shelf 4l f8 I V2 17 5 B MR Ve R (8
F& GVHD XU 178 . oo T4 0 2 [5] A S A4 20 i £ AR
5K GVHDI E R 2 70, HEA w2 R
TCR H. [A] i 55 MHC 73+ A MHC 238 () 505, 1M
MHCHEAN#EH HA mEZ AN, apTH A TCRZ
F MHCAVEREC (1 32850 <5 b, dhimon g 32
ZIMAL ., [EHITREN R . BETET W
L CAR-TH & “off-the-shelfJ7 1L K HEHG , 4 K 2%
H T B A AEAR Y U TCRUY, 17 S286 22 B X 2 #) K
Hb 445 45 1R 4T C AR-T2H HRLLE A4 P DA77 B[] 1720
ANFEF of T4RME, iNKT TCRANR 5 MHC/Z fik
BEW, XE—IRB CDId/ R E &Y. CD1d%
TE BT MHC-1287r T, HABUKMEdUR S
HREE, EaaEREEPURT. [F, INKTH# TCR
X CD1d/ g i & AP A F T ap TR TCR
WHIMHC/Z I E AW, FT NI RIEH iINKT
TCR-$LJ5-CDIdE AV I 45 /0 78 27, iNKT TCR
PL—HP LR T 1P A7 00 07 X5 CD1d/IR PR B &4
ghty, BRI T I8 PR A 2 450 1) 2 BRI, 3R
BINKT TCRYJREFA T — P R il 32 4, 2R
MCD1d%r TA G, CDIdRHNZAMAER AR A
TENBER S R TS [RI, o) B8 3 e K & [ o

FARINKT, 51 & GVHDR RSB S IbFE, 78
[i) o S A4 3 1M1 T 441 i #% 4 (hematopoietic stem cell
transplantation, HSCT)JaJ7 L% 2] INKTH 2 5
GVHDZL 2 f7AH 9, R BHINKT n] @ i i GVHD
RN R A G % AR 3 FH 0 B ROUE I B 98 U K
ICD4" INKTREH 18 1375 F Treg A i 9 4 S5 18 1271
BRI TE M BAr GVHD X M. H R 5 #1820 bt i e 4
PO,k Ab, H R 7L, INKT TCRIFJCDR2BA
CDR30¥F7E INKT TCR-CD1d#H H.AE ] v B A 56 g
YRR U778 ok HNJE AN B R iINKT TCRFF CDR3a
HMICDR2PZ AR 2 A & JE 1) e 51— Bk, AR
iNKT TCR-CD1d#H HAF FEdE 4k b1 s FE R~y 7,
W F TR T RIFEBEM GRS RS NIEN &
IS, AR T 8 RS HUHTF 5T INK T £ () GVHD
AU -

“Off-the-shel 4l J 7 V2 HI I 1) 3 — P sk ) 2
He R AR, BETE K &5\ “off-the-shel 41 i/ 5 J5
BE AR R R IX Ay <5 2, ik
FEAETE B PR Y M. (host versus graft reaction,
HVGR). HRZ% INKTAE GVHD ) 55 i 75
PELRF 1 A0/ 8 I PRAR 20 90 ), iNKTAHEL T
o T2 M 1) S 2 HE S5 8RB ARG, HINKTAL R &
iX MHC-IZK4r 1, W0 J5 1l 5 33818 MHC-1128 4y
T, ARG HV GRS, 3 152 m F A py RF
SRR RS0, H AT, AT R R G A e Rk B2M
CIHTAZEFE R LAFEAR MHC-IIIZE 23 T- R 1A K, [FI
1t KX HLA-EBL CD47 1) 5%, ALEE K 5 o T Al
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TR G 2 240 B (N KR I 4 ) ) 0

3  ETFINKTHII BT Im AR R A IR
R

B 22 W R HTAIE 7 $0 8 CUE S INK T AT 58 1)
UM 77, AL S T I R MR e i IT
PRALTH 150 . BT INKTH R HUE 6 7 1 IR
PREEBEELHE : (1) 45T 0-GalCerBi ¥ a-GalCerib ¥ it
(I APCHI (T ZNDC)SE, LABE B I EINKT,
(2) i gk kR ASNE L §H8 S 1 INKT; (3) 4k
PEEIF RSN E A 3738 [ B 28 5o 36 DK 4 4 1) CAR-
iINKT. [E AN ATT R A 1 PR IR 6 B 40
T, K 22 HO9F 9E i AL T DRI R iR AR B B (B 2 A0 B
2B). Hl A58t 503077 T IF K “off-the-shelf”
CAR-iINKT 407 3%, LA 2 I PR 38 FH Y 40 9%
4 M7 V2 a7 SR (E20).
3.1 EGERIRMINK TR S %877

a-GalCer[X 2 5 CD1d45 & J5 BE W P i %
INKTH 51 KPR S e m 5, A BGE INK TR 3
BN . — TiLE SR MR AR 2 O R ) TR PR
RIS N, 8 FR K 45 T 58 50~4 800 mg/m?
1) a-GalCer, AWM %2 257 5 R il 14 B¢ 1% (dose-limit-
ing toxicity, DLT), H.#B4 &% L& HIFN-y. IL-12
A GM-CSF/KF- T B, 078 B IR A T 805
WYE M INK TR IT IR il 471, {2 a-GalCer #.24

(

Z

B)

25+
20

154

JTRCABR . B 5 W i R IAE /N R AR N o-GalCer
BOE INKT G 275 5 INKTK I TCHE (anergy), XA
S BONKTHE— 25 808 1 28R BRI, & 0] 80
Jall b 98 Ak e 20 T # a-GalCer N %k 2 DC 5
FESEIRN, BB ESTER. FRAHEAN
P INK TS v B3, R e B 22 WF 9 3 K FH A 28
a-GalCer ) DC, #UiF A& INKT LA 51 K s 4
PN N . NIEDASE BE R IE K o-GalCerfif 3%
DRI 55 78 M SR I 141 PR ATE 7, WL %% 380 1k 2
JPVERENS IS SR INKTY 4, £ 15 IFN-y. 1L-12
ACETEE, JHEHEANE M NK . T4RiE4L, R 7E
0 4y £ v OS2 B bR I T AR S KT BRI . Bl
JE AL TR s 2 TR T 2 Wia-GalCerfur X
DC I ARG 5 721X Ll PRAJE 70 3 AR M S 2YE
JT FAS ™ H AN K 314 (serious adverse event, SAE), {H ¥
3 TMEH INK THCE G INATIFN-yZKF B, 550 &
FHIRIFIR B . RICHTERZS B 5 PR b T 2
T RARIIE RIS, RIN 6] g XA T A R AP
M 52 P, FLAE 4905 ] I & 58 3 FR U8 21045 3491 i
Je AF G B T [ S R BR AR KPR A, A, Hopth—
SR AL INK TS Sh I, W ABX196F1 7DWS-5H7E
I R R0 22 4k, H A IE7E DI PRI UE A 251
r 091 33— Z 51T INK T A HU R L B3R R
PEIGPRBT ST, 3F B T INKTHU MR T 0 22 4 PE R
W, it 4k PEINK T/CAR-INKTY 7125 58 1 el

(e

~

N
]

Trials by phase Cell source

~
1

[N}
1

Numbers of clinical trials

Numbers of clinical trials
S u o
1 1
&
>
|
Numbers of clinical trials
I

A: AFERATT SIS FIINK TR R I 48T B INK TR AR 387 W1 4E it C: A FIAIRIRCAR-INK TR R IR G S i

A: classification of clinical trials based on iNKT by intervention measures; B: distribution of clinical trials based on iNKT by phase; C: classification of

clinical trials of CAR-INKT by cell source.

B2 ETINKTHRAIERRICE
Fig.2 Summary of clinical trials based on iNKT
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3.2 FHMINKTHREETT

a-GalCer R VE B 71 N T I R VG ST 4,
FEARAN R B 1G INK TR R P e
WAL INK T H BB /D B D RE 2 4 1) 15 O, JF HIX
— IR BT B i PR UG AR S (529394 TR I o4 4
REY 1Y J5 B9 INKT[B] 6 585 K N 1R I 2k 1 40 g o
1%, RS TINKTHUMRE I 75— 677 5 . EH20065F
RIE BN H A INKT I 213697 JE /40 i il (non-
small cell lung cancer, NSCLC)Ilf PRHF 7T 22 4 P,
WAMALETT & 1 =+ 2 Wi T INK TR 4k 177 1
I PRAREE: , ¥ & NSCLC. k3 itk 41 f 8 (head
and neck squamous cell carcinoma, HNSCC). A4l
Jo 4 A9 (hepatocellular carcinoma, HCC). il IS «
RO S SR R T A Il R e A R
o, R B INKTR S gk M7 ik B R N A
A RIAFHII 2T BIRAERE 2 INKTHK & a-GalCer
17 3 DCHIE FRAR GG o, 44%(8/18) 1) HNSCC 23

TEIR T Ja 3RS 5897 92 fi# (partial response, PR)P*7,
5 2 H0H T INKTIE I7 8 I AR T 8+ o F
MR R, — T0Zbn A i) & AN A7 TR o 5
4 INKT(agenT-797)i6 97 5 & /HEIG 1 2 K 1% F
JR (NCT04754100)F1 SE A iR (NCT05108623) 11l
RIS RN, #2097 B (B 20 R &
RS bR ) 2 R K 42 GVHD. CRSHIICANS,
HARHBLDLTT %I 7B A T iNKTAE N —Ff
“off-the-shelf” 52 4 i ™ it IR I PR 22 4= 1, FLAEAA
P RTRE SR 1A At — 25 (e PR SGIE
3.3 S CAR-INKTHBNE AT

CAR-INKTYT Va2 o35 3 4k M iNK TIT VA
5, A “off-the-shelf” CAR-INKTY7 i AH % T
F & CAR-INKTYT A AT 45 507697 I . FRARIE T R
AL P m IR AR (E13).

AT P A0 I AR R 6 3 A D B 9T T
CAR-iINKTYE T IR (A FAE T R, b ST

A Autologous CAR-iINKT i

£
g
T
&
% CAR-INKT cells §
g &
22 2/
2
’% iNKT cells » / .
]
#

: g an
ating,
Ag‘;\e editin®

B Allogeneic CAR-INKT

20 20 R0
y ]
\‘ u' (,. ““ 4 ) ““ Treatment
y | (83 ]
“‘\ 1L L
g |
Lo
I e
===
“Off-the-shelf” CAR-iINKT products
Cord blood 2
HSC =
Isolating S
- i3
5%
S o
o 22
Gene editip, * -
g $ 4 =
iPSC =
i /&;r—} b,
o ® l’%’e "
( \\‘ Gene-edited 5‘42,;1‘/‘;0 . " "
< Yo,
\ 4 precursor cells \\%)Q_q%'/' .
D,
Sy
2y -
g, CAR-NKT cells
Health Isolating ‘M
donor N = £ 3 AW
L '(\%”\é%e
g iNKT cells oo

A: HRCAR-INKTHI YT 2005 40 25 J g 40 NKT, B 5 2 R iR R oM a1 % L CAR-INK TG [Fl 4 g 77697 . B: FIFI S ARCAR-
INKTY7 25 ) i i e it 2 40 il iPSCATHSCEZ J3 155 Bl 72 17] 79 A0 NINKT, F140 1 3 PRl g AR Ah B B 345 VR FECAR-INK T/ iy, R E 4

I PR P i B AT 252 CAR-INK TR YT o

A: autologous CAR-INKT therapy: iNKTs are isolated from the patient’s own peripheral blood. Following genetic editing to express the CAR and in

vitro expansion, the CAR-iNKTs are infused back into the same patient for treatment. B: allogeneic CAR-INKT therapy: iNKTs can be derived from
healthy donors via isolation from peripheral blood, or through directed differentiation of iPSCs (induced pluripotent stem cells) or HSCs (hematopoietic

stem cells). These cells then undergo genetic editing and large-scale in vitro expansion to generate cryopreserved, off-the-shelf CAR-iINKT products.

Eligible patients can receive this therapy after clinical evaluation.

[El3 B{kCAR-INKTHARST A FEFF A CAR-INKTIT AR TE
Fig.3 Processes of autologous and allogeneic CAR-INKT therapies
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CSRIE A

H & CAR-INKTHUR , 47514 T [F] #7744 CAR-INKT
FiR (F2). XL AR R M TE AT B, B35
#U [ GD2 M) [ & CAR-INK TR YT 5 K /M VA P 4
REZHHa , ¥ CD701) H & CAR-INKTIRIT E K
SRS B A . SR MR, DL R [l CD19 Y[R
Pl 5 4R CAR-INK TR YT BN ML % 1 i . 20204F,
HECZEYHIBA A4 7 H 1A GD2 CAR-INKTIRYT
R HE VR T L 2 BE AN R ) I IR X e
(NCT03294954)25 % |, N4EHF CAR-INKTLEAR N )
FRetih | W90 H £ Rk CARY 1 1) [ I 3 22 ik 4 i
[KFIL-15(GD2-CAR.15 NKT). fthfi17E 3445234
7R s TR R ZE R DLT, [l 4 )5 45 A 40 & L
ARG E] GD2-CAR.15 NKTZH L4 18 , 7] i i 2
F|GD2-CAR.15 NKT4H e IRIE B I 2R, H

15 23 B B A R I T 3R o 0T 7E B S T
[l PR &5 S 3t — P HIESE T GD2-CAR.15 NKT4H i
(22 A, 12001852 307 I B3 v 1B B & ) 221
CRS, &M % (objective response rate, ORR) N
25%(3/12), Horb 24 38 3R A3 PR, 10 A 3R19 50 4
i (complete response, CR); [FJH &2 F0 1] i 441 g
CD62L" NKTH. 4 5 GD2-CAR.15 NK T4 g 14 4
I 48 AT R E IE AR S0 IR IR 7T 4 AR SE T
CAR-INK TG0 M6 7 S A4 g i PR AT 2801
CD19 CAR-THH M7 ¥ 1E BAH A 2% i g7 o B
BTEXRBRD, B BB RS ET AT
M. H ATt AT 450 [F Bl 544 CAR-INK TR T B4
I3 f R DI PR R 6 LE AR T R, SR 1) B4 R
4R CD19. Hrh 2T PR 5T (NCT03774654

#2 ETFCAR-NKTHIGKIXIGTTIE
Table 2 Clinical trials utilizing CAR-INKT

[SEENERERES I PRIE N BH HEAT PRI BBt H AR
Autologous or Trial ID Title Target Disease indication Phase Current
allogeneic stage
Autologous NCT03294954 GD2 specific CAR and interleukin-15 GD2 Relapsed/refractory 1 Recruiting
expressing autologous NKTs to treat high-risk neuroblas-
children with neuroblastoma toma
NCT06182735 CD70-targeted CAR-NKT (CGC729) CD70 Relapsed/metastatic 1 Recruiting
therapy in the renal cell carcinoma advanced renal cell
carcinoma
NCT06394622 A clinical research about CD70-targeted ~CD70 Advanced malignant 1 Recruiting
CAR-NKTs therapy advanced malig- solid tumor
nant solid tumors
NCT06728189 A clinical research about CD70-targeted CD70 Advanced malignant 1 Recruiting
CAR-NKTs therapy in subjects with solid tumors
advanced malignant solid tumors
NCT06870279 A clinical research of CD70-targeted CD70 Advanced clear cell 1 Not yet
CAR-NKTs (CGC738) therapy in RCC renal cell carcinoma recruiting
Allogeneic NCT05487651 Allogeneic NK T-cells expressing CD19  CD19 Refractory/relapsed 1 Recruiting
specific CAR in B-cell malignancies B cell lymphoma or
leukemia
NCT03774654 CD19.CAR allogeneic NKT for pa- CD19 Refractory/relapsed 1 Not yet
tients with relapsed or refractory B-cell B cell lymphoma or recruiting
malignancies (ANCHOR) leukemia
NCT04814004 Clinical study of CAR-iNKTs in the CD19 Refractory, relapsed, or 1 Unknown
treatment of relapsed/refractory/high- high-risk B cell tumors
risk B-cell tumors
ChiC- Efficacy and safety of a universal CD19 Relapsed/refractory 0 Recruiting
TR2500109007  CARI19 iNKTs injection in adult pa- CD19-positive B-cell

tients with relapsed/refractory CD19-
positive B-cell hematological malignan-

cies

hematological malig-

nancies
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NCT05487651){E3%1A CD19 CAR% T [A] i it &
IEIL-15, Ff#id shRNATF- P B2MAI CD74 1)K 1A
PLFEAIC HLA-UFI HLA-IIZK ¥, AT 1S 5% CAR-INKT
TEAR N B RF 220 7 BRARHE R U o 028 i IR 45
o, H:52 CAR-INKTIHE i J5 6 SAE R A, AN 1451 i
T ORA 190 CRS, TR 267 AR E & &k L F
(non-Hodgkin lymphoma, NHL) &% 7 3413k 43 PR,
248145 52 36 7 1F) BAH A 2P bR B 40 e 1 10 (B-cell
acute lymphoblastic leukemia, B-ALL)& & H 143K
73 CRUYT, X 115 PR 5T (1) 3 & 4 N “off-the-shelf”
CAR-INKTYT AR HEI SR o

4 CAR-iNKTIIG R34 m I8 Bk bk & M
Xt SR

JRE CAR-INKT & — M il 5t 1) %% 40 i 7
T, AH IR L FE A S I PR AT THI I i 2 Pk
CAR-INK T ARl & A2 5 CAR-TA IS L, ALFE
TPEMMUREE . ARINENY 3G CARERFL T 4
W AE P 52 75 (E3ARE3B) . {H HITINK TS5 T4 i
B R B TE A AE 5 AN R, PR AR SME AL T 1 1) DG
I ERRKBARZESR . 5 CAR-THIAHEL, Hl4%
5 W PR B Y 11 CAR-INKCT T I B Sy P 03 1 Bk 5%
HARAJE RIFE T INKTLE AN A L 1% 5t 5 “off-the-
shelf™J7 V2% 4H i (1) K & 75 SR 2 AR E B IR AT &
XA K HBR 1] 1 INK TG AR A5 AL A 72 o IR 4h,
CAR-INKTHU MR E I 2 M 7 T WL 4 CAR-TH
A& (JUFLET R SAA b8 ), #4250 Wi PR A BF 7045
BN TCAR-INKTYT VAR G H L, 1 Wi $2 = CAR-
INKTIR N FREEPE . R R 68 055, R I IR
P R R R
4.1 CAR-iNKTH& RHE K it 75 [9)

INKTAE A AR JE ML JEE 2D AN s T4H Y
0.01%~1.00%>, 3X —AE #URE A 25 FLAR AP AR 14
R T IR HAR, M DL B R AR I RV T T I
YRR . T2 SR A TR RN, TERE &
SRR INK THCE Jk D K Dfe 24 B, JE— 5 1
T BARCAR-INKTHI G4 HMERE . 728 > B RINKT
i 4k 1 1 B VA Y NSCLC I PRBIF 55 o, T 58 3% %
a-GalCerlk & 4 K F IL-29 #9 iINKT, 5 7% 3 Jd K45
(EJINK TZE E A AE 0.3%%121.5%%) . H Bl K REER 4>
%677 MM L 43 B INKT, B 5 FH a-GalCerfif
fJPBMC. APCHIIfif 53 CD3/CD28H Ak & TL-2

IL-7. IL-15. IL-21% 40 M H 7 R 3, mr3k1s
KE 4l F INKT. CAR-iINKT 1] £ W3 7 2 xf
INKTHEAT 2 R G 8, 308 R PR 23 86 g 7 sl
FET B MR U 1) F AR CAR-INKTH 1. %
FAME D TFE20K, BT H A CAR-THE—D 4
KT B SRR, BN T B R AR . H TR
SR /DB ST NKTYH MR B FediiE , (T HE
PR AN T 90 A 2 0011020 R] g - AL
18 I 4 Y (hematopoietic stem cell, HSC)LL 255
£ 58141 i (induced pluripotent stem cell, iPSC)H
“off-the-shelf” CAR-iINKTR{ A AL S5 I (K] 3B)!,
K FH A JE it 35 A1 J I A4 2 [5) P R K CAR-INK T 5
H & CAR-INKTHIl % A FE KL, (HAFLE INKTAE
R M, S B R AR AL ) £ A 1] 42 R 32 8
%o NRRRANE ML INKTS b e DL g b itk
1k “off-the-shelf” CAR-INKTF- 4 ] i) #5 , 56 Z W 5¢
FH A K HSC LA & iPSCHT & [F Fif 544 CAR-INKT
Fridio JLAER, LIS BA BRI FH i i+ /4H 41 i
(hematopoietic stem/progenitor cell, HSPC)J& [X] 2 #
BRI T R TR A MR I AR AN S TR AR, ER ST T e
SRR 75 EE R Al B . K& [R5k CAR-INKTHi
IR RN HR A R IBF H I y 3E 3R 45 CD34°
HPSCHIJiI, B J5 K& NiNKT-TCR. CARV) Jz H
A e A J DRI (51 G IL- 1 558 ) P 12 00 B2 Jk 4448 h, 5 (K] 9w
WMy A M) WES
JENF 38 2J7) 4B B35 7%, ol N—AE il
I (£7 1x10°~1x107 CD34" HSPAH i )$R 15 =ik 10211
=405 CAR-INKT, i 2 It K 1 000~10 000K K1ETT
P (20 1x108~1x10°/3) &)1, H J1F, 3 F1% 772
(1) [l Fob S5 CAR-INKT, 45 BCMA CAR-iNKT!,
CD19 CAR-INKT!'™, GPC3 CAR-iNKT!'™, GD2
CAR-INKT!" | MSLN CAR-iNKT67 CD33
CAR-iINKT!® EGFRVIII CAR-iNKT!PL K& CD70
CAR-INKT! 470 g o7 i 2 e e CAE 12 1)
S A 98 I Y 98 W PR T 9 R AR BB E . R
I LTS PO R FU 08, X Bl CAR-INKTH; 77 J5 i1
3 T A A IR IE ) CD34" HPSCi . Bh4h,
URAKAMIZE D8I 5L F iPSCIHTF & T #5 HER2
CAR-INKT, HAtAITEE /N5 448 R g 45 A v B ik 1
HA BB PUMIERE ). FFHHPSCHIiPSCI T INKT
IR R T 30E 3734 PR INKT(CDR3B)T 4]
AT RETITETE P 2 AR ), BRHR I T B R i 7
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SR

AT B TCRJP A1) S I v Bt 93, AR T
INKTTE [Fl PP AR B i 22 4tk . (Rt X sk
HPSCHIiPSCH & i CAR-INKTH KIE T A, ¥H
J1#E3) CAR-INKTAE N —Ff “off-the-shel {552 2 g
BIT A R R AL
4.2 CAR-INKTIGRBIMARIZERBIARAFELELRE
& NJR CAR-INKT R G AL R AT AR 4. 1A
PR AR B HR S R T T R ) e R A AR, R B
] GD2 [ Ji% Jii 98 CAR-INK Tl R 1 56 (GINAKIT2.
NCT03294954) 1, ik 2 745 &3 I b %
35 B ARG V6 97 AN ) S PR AR 5 e — A 32 B A
76 H Al K 2 BN IR CAR-INK TR PR B BF 78 A8
T HE T, 2 R B E /N R (B ITNGS %) N
PR, T LR B T = G RGURI TME S
PLEE G VA CAR-INKTAA P Th BE Ko 785 78 B
I, FF R R JE CAR-INK TV 5 8 37 Jk T G 2 ik 4=
/N AR N PEAN R R, 6 RAK CAR-INK T Ih BE Al
I PAS FT 7 RP A JE N S0 B . R /N AR Y iNKT
B B AR (It A0 B R B 27 <1%) 10, ] Ay 2
FRUR CAR-INKTF & — B 21X — 4k i 17 28 i 1)
Fi. HAEr, ATHGET — RIERER, FFRHBT
C57/M CAR-INKTV &, F1EZ > S fi 42/ i
PR (R A 2 e BB . 9P B
0 280 I 7 % e g0 )RR 2R AR IE B T AR EC T CAR-TH
Jfl, CAR-INK T 52 Jin &5 6 (1) H0 gd R . FRATTA
ML - BIAf CAR-INKTAMY 7] LA A73 i 8 4 i, I
FLAT DABE )35 B TAM, 38 A DL {2 33F DC 24
A, 5 R AR A T4 B R A S B R ) R A5 1 F
ERFRATH R ILAE S e g A . CAR-INKTYE
25 R Ae A IFE s R 1Y, Al K b 1 H R4
FAAGRE ST o NI ATUE BB A anti-PD 155 iR 1%
T &5 0] DLE — 2 $ i CAR-INK T A% 407 [ g 200 5 199
AL, INKTIE# E B 7 LA TCR-INKT, 7£ /) B
PR F R A 2R v 3 o R PR 1 92 i R 4H 2R 9 R
FMDSC, M il 52 30 5E A 04 i g 2 A R M BRUR
CAR-iNKT-F & tH 2 56 1IE [F] Fh 7 & CAR-INKTY7 7%
ZAEWMA RN EEZEARFBER. EFHFVB/
BRI 1 CAR-INK TR YT 8 i 4=/ B BALB/cf] B
A bk SR AR A | B 5T K W CAR-INK T H] BAAT &%
AR, TCGVHD R ; [Fi, CAR-INKTiE ] DLl
IRk F AR CD8 S 1k, i 2] 18] 2 7473 e 1 &R U
IR A&, %F iNKT TCR-CD1dAH B AF £ N2

E/NRZ I wm AR SF, BIECAR-INKT 4 &7,
AME N CAR-INKTYT £ I IR F AL 3R A 1 B8 3
B, 3B it — A A CAR-INKT LA 90 32 40141
WEL GoRMOR R IE AR S BUM R RE ST 1R THA
IR S AT A
4.3 CAR-INKTIT AL T3 B R R ARG

H A £2.45 CAR-TTE A (1K 2 2 CAR TR 4k o2
Y M7 VAR G AR YR 7 R T I A P R M 22 1) 1)
R TR] s ok 3 TR G R R TR A A R DA 5 CAR-
INKTAE S I RE L, A2 B AT IEAER R I 7 7
IL-157EINKTHIR B« IS FIShRe RIER A RIE T
O E 4R 14 GD2 CAR-INK T I PR Al A
FLOUESE, FE3RIK IL-15688 1 58 CAR-INK T 1A P
FREVERNPUIRIRE ), JRIHIgr ke R, Rk, H
R TEAE I PR 41 () CAR-INKTYT ¥k £ 78 %34 CAR
O3 T R I L3 IA TL-15 LI 5 CAR-INK T 44 A 5
LR /). IL-12080 R BLAT LUE B FOXO13Rik
T 385 i CD62 L BH 14 41 g b 31 Sk 4 5 CAR-INK T (1) 7%
ine ™M, NGATEE! &I, IL-2172 R CD62L"
INKTYEHE OB R . 7E T4, CD62LZ
H 7 TAN IR S R AR £ 00 T, SHEFFAM
Y1 A7 3 RN T e ARORLAE O . TR L, BIF A AN
I CAR-INKTH: 77 Howb 78 IL-2 140 Jifd [A 1~ Sk A4k
CAR-INKTi/Z& RS, i@t CARS FH5IL-21363
ik )5 k58 B7H3 CAR-INKTAE /N AR P (3
BERBTORTE A 1, AL, NGATEE MR B ff 1 5%
SN T YR JE K W1 LEF 2 4EFF CD62L" iINKTF B
(PIOCBEIE R, FEAE /N RAS A HRiiE s 7 i 3Rk LEF I
GD2 CAR-INKT 7 Hi % Jist Jofd I8 B8 56t 1) 4% il 58 71 5F
FERATIR /N A T, TIANZR 2O — 20 i@ i
CRISPR/Cas9J [K] 11 %6 S g i ik 215 M iNK THICAR-
INKTH 91017 3 B ) S 1 15 5 [ PRDM 1, FH1E
/N BB R R AR A HHAIE S, GD2 CAR-INKTHES T
RPDM 135 BEWS AR 3 CAR-INKTA] S ic 7 M4 i
I3 SRR P BT R A

Bz Ah, BT CAR-THH 7 v 5 % CAR
it O BRI 9T 45 3 HLI R B A 8
R4 H H AT CAR-INKTHT %% F1 CARSS ¥4y 5it
2 2% CAR-TH L AHOCHE 78, {HiINKTS T4H
ML NS 5 R AEE — B 25, R34k
FE A INKTH CARS 7 45 74 (JU 2 Mo 3 3 35
FYHEMFREN T M. WK AT R, 15
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CAR-INKTH K H 4-1BBIL I =5 #H# T CD28
LS 5 AT {F CAR-INKT#4 7] Th12Y , FF I H
TSR RE A 121220, T INKT A A 3405 NK
AR (S 5842, £ CAR-NKIT Vs K 1s
ST (B 2B4. DAP12. DAP10. NKG2D% )uk
YF A Y CAR-INKTYT EFRAEME 4

5 BREERE

INK TG A8 L [ A g A 6e 70« B iion
BT AE /1. (R GVHD R, L& AE CARBE G 7]
Aol v ) iR 1) 22 A R B R AR, R BT
(1 [E P S A RS AELSL RV 0, R e I Jge e 2 4 7
VR E B MR . fE CAR-TYTVEM AT, 2T
0-GalCerX a-GalCerfk & DC ) iINK THT I8 S e 7
OB ZIRIRIR R IXLUHE 7T AR R RIS &
TP R, HERAESE 7 INKTH 57 5k 1) % 4 P A
HRE. H AT T R 25 K 4 4R 10 iINK T 4k v
FEVEATIAE 22 Ff S I g b AR T TR IR IR AR 28 . 1E
CAR-TY7 T MR I BXAS R R, HL[R] B 72 S
TRIRE T 2 % “off-the-shel £ b Ak i3k F o 38 38 i #5
ST, BAURR G 7 5 R % 1 CAR-INKTYT
B, BRI H “off-the-shel SR I , 1T 4F I 1E 32 i ik
BT HIETEE . H BT CAR-INKTY T VEA AL T IR PR
AL I LI B, R SRR 6 S 44 iR ) CAR-INKT
IV K T I R P SR SR TR0 0 L PRI VR 9 S5 f o
A FEVE 25 n) 0, TR L FRATT T BATE PN 1 — LT 5
H OAERRAE AR AT G, IR H W 1T CAR-
INKTARAG G A YRR G DL R R 38 38 7 1) 5
S, DA R DL R, AN, STRRIT . Rk
2 S AMHIFI 259 i shii & a-GalCer [ BE &
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