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Abstract: Chimeric antigen receptor T cellCAR-T) immunotherapy has developed rapidly in recent
years, especially in the treatment of acute B lymphoblastic leukemia and non-Hodgkin lymphoma.
However, there are some limitations for CAR-T immunotherapy : it may not produce ideal curative
effect in solid tumors; and serious complications, such as cytokine release syndrome, may occur
during the treatment. New strategies to improve efficacy and safety of CAR-T immunotherapy are
summaried in this article, including enhancing directional transportation and infiltration of T
cells, relieving or eliminating exhaustion of effector T cells, and antagonizing the immuno-sup-

pressive microenvironment of tumors; and the strategies of improving the specificity of CAR-T
cells, “turning on” and “turning off 7 T cells activation are also discussed .
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ALRE, B FPBM 2 3476 sdCAR-T 4H g Fn s > 40 %3
k3% Y W) RE 43 FIF 2%
2.4 i&itETF DAPI12 CAR 4

S R R SR ONE T AN i T R 1Y) 3 2k 4k
7 B S e HE BT, S CAR-T 40 0 4 8 33 7 1 S M4
I R B RS . Wang 25 BT — R A iR
B e Z AR, PRI Y B AT AR R Bl A R
153 41 il G 9% BR 2R 1 BE 37 4K (killer immunoglobulin-like
receptor, KIR) 5 [I5 Fl ifg Jii 25 44 15k , 5 DAP12 JE il £
R EAY ., 2o TR KIR-CAR Al
DAPI12 W3 4k 5% % T 40 i o] DLA Z080E T 240 M Jf
ABIA T S FP RS HERE VAR, B 4 1) R 98 S P RS R
117 33 46 5 Fh S AR X5 A 4-1BB 1 CD28 o ifil #4 4k
) CD3¢ #9 CAR 1Y T #H B A HitE . NKG2D F %
16 NK 20 i NKT 4l . yoT 40 52 .CD8*T 41 il % i
Fik, AR — B RS2 AR S DL b S g 20 I AL
P A AGH A0 M, i NKG2D g A4 7E 4% Fh 28 50 14 i
oA 240 JEL R G 8 B0 o A M M ek, DR S A
R FEIEIR T AR AL T A T ) AR Ng S5 T &
T 55 A8 NKG2D-CAR,, 3 3 1% £k P 22 /& NKG2D
JiL 4h 35k kA E 4-1BB AL S5 — A R Z AR g A
M2 WS L7 1) DAP12 M 454938 . 5% F CD3L %
6 3 NKG2D-CAR &4 09 T 40 M M tb, # ik
NKG2D-DAP12-CAR 14 T 20 Jitd v] 5 38 ™= A 3 AR K -
IFN-y . TNF-o IL-2, {H /2 # Fl CAR 784 S5 145N i I
YN 2 7 O 22 5. L #E CAR Wit 4
A DAP12 JTE 2544 35 0] BEAE FEAIR CRS KUBS: J T 42
AV TE A I IR
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2.5 SIA#HIE CAR

CAR R FI g 4l il R HL i 45 6, — B
T ,CAR-T 4 Jifa 55 25 % i 40 B PR 7 I 2% 493 I 984 4
Jfo, M CAR (inhibitory CAR,iCAR) R DA% 5+
PRI I 5 A b R AR 2 1, S s G S e
T 41 A 25 28473 1E & 40 i, NI 42 =5 T CAR-T 4fi i
ISP . Fedorov 25 M%7 —3E: T PD-1
F1 CTLA-4 By #0 6l E tx & PR 324K GCAR) . iCAR 1Y
JL A DX 2 X IE B 20 SUHT R scFv, i N X5 4 il
PE4rF PD-1 5 CTLA-4 {553 H: . 4 iCAR R
TEH H AU SR BURU , A% 3 30 M 45 5 DA 410 ]
T 48 JL ) 375 Ak, A7 50T B A 80N 3 R i E TR
i 92 20 2 2 B 26 35 R R, T LA R 4E I AS g X
iCAR (T HE 7= A= 52 e, DI A Fif e 240 e w0 B . [N
I iCAR 24 T —Fhah s, DLA TR Aok
i J5d #0250
26 SINBFREHR

CAR-T i ffg T 76 A P9 AN (= 38 | 3 B 74k hid
TCAML, RS R A F A 51 & CRS, A fif bk
X[, BT BN T 4 CAR-T 28
L, sl B A& EE B —— 5 2l 98 92 95 7 I T UL
(HSV-TK)F1if5 5 % 42 FF ¢ caspase 9(iCasp9), VL5
BEXT CAR-T 4 M4 T2 i AT #5% . HSV-TK i R 1k 4
S A R 2 AL 4n BT 3% 45 (GCV), B L3 7 GCV-
“WRE A, 5IKY BRI 52 4, 7E DNA &
A EEAEH T4 A DNA o, 580 DNA A 503z B, 4k
M AT, iCasp9 A A% 3 K J2: h 28 1 & i
f) N\ Caspase 9 fili & A\ FK506 454 % H (FKBP)4H
B MAMEELS T R IR 2415 T 5 CID(AP1903),
5 iCasp9 JE i Z 4K, 3% T i Caspase 43+, AT
S T

3 BREE5RE

FE I8 TR T7 AU, CAR-T 41 S B8 J7 1k & — Fh
AR T, TE MR RGN h A HUS T R4
JYRL, TE SRR Hh i 0 A AR AS W o8 35 R R i L (H
CAR-T 40 HLIGy7 J— 4T 8. —Jr 1 ,CAR-T 41
L7 A b R A R T2 AR ST
1, CAR-T 4t f 75 55 1A 98 v o7 RO A DL R B v K o
CAR-T 4151 & 1Y 45 Fl AN R RN i Je B 3 A= i fik



JE o PR SR E T8O TR AL CAR-T 4l iyR YT il
SUR RS SIS o oY S v B Sl N O W1 ]
SE )32 i AV A PN 3 4 B CAR-T 41 A DA &% 3 2o
FEIK A 4 WA A0 i X T 42 7R TSCM A TCM B A1 F i
2% ol T RN T AN A0 2 38, LA R F5 7 ik R ) e g
050 R 485 DL 4R 5 CAR-T 40 47 A3 200k IRl
58 CAR-T U I 2805 ek 200 A iy o S, S N
U5 TCR 5 5 55 538 B% A5 07 468 04 Jhf 08 4 it 24k
DL WA et s s R T AN T S sh A O T
P25 CAR-T 4 Ity 7 & 4k,

H R, 76 I DR I S2 36 Al PR 52 56 vh 41 %) CAR-T
AR ENE I E S8R IE T 2 Fh e Rt 38 8 L
PJE AR M CAR B3R CAR-T 40 036 77 095 4
{322 J5 L v AR 1 o 1) T D 1 6 I5 % Syn-
Notch B8R 38 it [ & 5 1 1% 0y 2 5 B0 i o 9 1, (1
JCuk Pl CAR-T 20 7% A e 1) Fn 8 15 AR/ INGY
T-259 ] LIOKS ME 4 CAR-T 40 g i35 7, {H Bk B
AR 2%, Gl [ R SER AT PGE | A8k
W BN, H R B 23 AN AT BRIG YT M CAR-T 41
JL, PR T R e CAR-T 40, 4% i 6 )y 3
WRIHAAAEA 2 B FRATH 5 B — 18 CAR-T 4 i 2
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