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Optimizing CAR structure to improve safety and efficiency of CAR-T cell therapy
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[Abstract] CAR-T cell therapy has developed rapidly in recent years, and has achieved amazing results in the treatment of some malig-
nant tumors of the blood system, but little progress has been made in the treatment of solid tumors. At present, the main problems to be
solved in CAR-T cell therapy are: (1) enhancing the killing activity of CAR-T cells; (2) relieving the immunosuppressive state of tu-
mors; (3) bringing CAR-T cells into solid tumors; (4) enhancing the safety of CAR-T cell therapy. By optimizing the structure of CAR,
a series of defects in the CAR-T cell therapy can be overcome, and the curative effect of CAR-T can be enhanced and the complications
can be alleviated. In this paper, some optimization and improvement measures and methods on the structure design of CAR in recent
years are elaborated, and the effectiveness and safety of the CAR-T cell therapy are explored.

[Key words] tumor; chimeric antigen receptor TCCAR-T)cell; cell therapy; immunotherapy; molecular structure

[Chin J Cancer Biother, 2018, 25(12): 1209-1217. DOI:10.3872/j.issn.1007-385X.2018.12.001]

EAEMEXHEAL B EFIE T, #E H = 5 T 3R 4 5] B Kymriah (tisagenlecleucel,
HMERERELEFFQERME CTL-019) #7 Kite /2 #] #9 Yescarta (axicabtagene
BELEROENETTOEE X ciloleucel ,KTE-C10), X — M AL H ERBAWE
ERAERTREFHERAZR g S Bu MBS RRNGTERT AL, A,
BEMBACLEREEN PHN 51 CART AT AR A, 3R L R SR
e WEE TR WA MBI 7 1 —
G ETE A s Ep gy RFI PR, 0 b R CART 4
Ml o000 b EEEE A PRI A 0 0 A IR B A0 A TR L A B A
S (E-EEASEE S HE,203-2008 £ EEE  TREFFEIRNY. ACKEENRERACARE
F #F 52 B2 (Genome Institute of Singapore) M = T 40 A1 47
BHARIE. KENERBEEYZE THUREFRNFARLLT
(B, BEIMBBERELRERAWMETFO. AEBRBEAH
FHRLEIM FHAERF AN ARARELLRAL . ULE—1E
FREFEEFERAESCIR X6, LE—FERASHIK
BEFHRF IS ZF L 3T,

[(EeWBE] EXRASRFFIESTINH (No.31171427) ; i # IR
0 N T 98 2 45 (No.Z121107001012136) » Project supported by
the National Natural Science Foundation of China (No.31171427), and
the Science and Technology Program Foundation of Beijing City (No.
7121107001012136)
[(fE&RIT]  EAN983-), 4, A, BhERHT AL A, = F R
YEIT IO ERE R PR BT 72 T4 , E-mail : 869982010@qq.com
20178 AAn10 A, < EIFDA LB #IET 2 & [{B{E1€#&] T 1L B ( WANG Zhengxu , corresponding author) ,
#JR Z R T(chimeric antigen receptor T,CAR-T)ZH E-mail: zhxuwang@qq.com



< 1210 -

HR L MR AR IR IT 44 K, 2018, 25(12)

BRI 77 T, 4R B CAR-T 48 ML fF 8 V677 B9 8 3L
A 22 e A AL HEAT 1118

1 425 CAR-T 4R T AU B
Bar, AL NENMAE, WCARMA 4 T %

A4 BA AR X L AR R R AT 4 M R B CAR-T 48 A 18]
Fie S8 #15 r %% 35 A0 %, LLRCHE U RE 8 S % 30 AR AR
B, X CAR S A AT T Btk DUHA BT 4T % 2t
CAR-T 48 )7 ey R E(E 1D,

CAR+costimulation

CAR+CKs o

TGF-B CAR \ /\

\ Cytokmes
CAR-CAT

CAR+RIAD

4/7ICR

“AR+4/7TICR f %

PD1:CD28 CAR

PD L1 Ab

CAR+PD-L1 Ab

’ /\ N

CAR+CD40L

ZipFv

(,LL 19

+44 \ / %CAR+HPSE

ml\/\

ATL-7

7x19 CAR

APD 1 CAR

CAR: #% & H1JR % fK ;TanCAR: # BX CAR 454 ; 5E5 :MUCI 2 48 1K 4% - M #0148 ;SUPRA CAR: Split, universal, and programmable
CAR, —#¥ 3 JFl A CAR £ #4 ;HPSE: 5 B2 Z.EBr fT £ 2 & £ 45 ;7X 19 CAR: 7] B B 43 TL—7 #7 CCL19 #y CAR-T 48 i ; PD—1: A2 J% 1 40 L
T & E1; APD-1:PD-1 548 LW ;PD-L1 Ab:PD-L147&;PD-L1: PD-1HECfk 1;4/7ICR:1L-4 5 IL-7 Z (&g & 45 4 ;RIAD: &

L E TR TGE-B -

ALK E F-B ;CKs: 0 f [ F

1 @i CAR LIRS CAR-T 4BBa7TT A9 SR

1.1 ‘AL AETHT

1.1.1 CARMAXHER B FNRMA BT F—
X CAR-T 48 fg 2 41, At JL A B9 CAR-T 40 B 42 4 11 B
HEE G R E R B FRR G F AL, R AR
F B ,4-1BB fu CD28 4 Al 1l ] T4T £ £ £ B9 #1012
2 L o 2R AT 17 48 B, DA CD28 1B D T [/ | k4 F R
CAR-T 41 M1 %X 4-1BB CAR-TH L E 5 5 X £ #38 , &
It H  4-1BB ¥ 88 %% CD28 E & A T CAR-T 4 A 75 14
WA G . MILONE S % &£ I, 7 B-ALL B9 /8 |,
S EER LI, 4 F 4-1BB 8y — K CAR-T 48
B — 1R CAR-T 4 ff #v LL CD28 A Hr Bl 3 4 T o — &
CAR-TH A BRI A MBS, EERAFEE

HEFER . EHMETF 4,5 CD28 CAR-T 41 fg
A8t ,4-1BB CAR-T 48 A2 4wt Th1 2! 40 fg (A F Wy 32 &
¥ 1% ,Th2 & 40 f B F 4k & E K™ . Bk 4 CD28 Fu 4-
IBB(# = 1X CAR-T 47§ , ¥] {£ CAR-T 47 g 72 4% &l /|5
RANFEEA,KET RO BRLY, o,
A 8 B F R 4T, 20 1C0S, B E TH S TH M
e Th17 77 | 4t , 7= £ € £ 89 IL-17A. IL-17F fu
1L-22. 5 CD28 7 4-1BB 48 k., ICOS CAR-T 41 A 7] #E
SFFEROINE N AT, KK =, £ CAR £ 44
F 1% 1 A B B U B R 4 F (BT 1A = B % CAR-T 48
R BN o B8 P A B By v, L B A TR AR
ML FHRAERAETENARL L, BRI HEH

are



b

#A, 5. U CAR G544 1 55 CAR-T 40 LR 7 1 22 A AN A Rk

+ 1211 -

W, B Rk —FHRER,

112 BINZME T THRMEEZE3 /M5 :TCR,
ERH S FAAERE F. IER_EAE A CAR-T 41 i 7 3%
B, R 2R A MM E T2 &% 2 LIE TR CAR-T WY
K. R, HHEEFHLELE TR TEaER—F
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BT 2%, T BT DA 2L BT R B4 B T R B K .
TC Mk % 1% , HEGDE 4 U8 41 Xt & % B B R £ 40 B
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B4, AANE TCRIE, 17 #| T 40 i 7 B8 . NE-
WICK % "1k 1+ T — F ¥ % 34 42 K RIAD (¥ 417 ] PKA
5 ezrin & @ 4 4 )8 CAR-T 48 i, BY CAR-RIAD T 4
B (B 1L) . 38318 ¥ CAR-T B M A BE B R LA R E
W M09\ B8 447, RTAD B9 5 A\ {# CAR-T 48 AL 7E & X
ShEIAT F E I AR PR T . (2) 42 & CAR-T 40 fE 1Y
AN EEA L LM AT £EIH M IEN
B —ANEEFHZ, LIGTENBERG 4 4 1t A v & Bty
# % CAR % 1 % (CAR-CAT, B 1), DA @ i R 9 4 &
AR ERCAR-TH N REMNGEH. 5F
i CAR-T 40 i A8t , CAR—CAT 48 F T~ A% o] 41 41 7% 14 &
MRE,ERE SWTIERS, FE, D HRE
M "NK 40 B, 7 it 8 B 2R 4% 86 77 o (3D 16 %5 TGF- B #Y
4 16 7 : CHANG 45 % % CAR-T 20 il AT B3, £ 2 7]

L&A LM HESERHETF, wT6F-B (F 1IN, TGF-B
BB AEMEAMAETEZN T ERAS, KE
J& B9 CAR-T %8 ffL 72 5 TGF- B 4 &2 5 o ¥ & %z 4
IR R, A H AT TEME R R, T
X CAR FE AR 4 A X 5 H i N 2 5 X AL &
HAT WA, E 7 P45 CAR & T 7 A M BE A i R 45

2 1838 CAR-THMEITHIR S M

18 R 4R & CAR-T 40 B 7 24X W B A, R 8
S HFT BE R B9 T RR R 2 CAR-T 40 A A fr Al i A2
PEEFRNE —MXRERA, FEARETEX
FEMET 2 HrENE (A,

2.1 & AR 4F 7 CAR

2 %8 7 [7] 470 8 5k PR 4 CAR &4 %2 1 14, RF Bl B
1K X 2 A B B F B 48 B T 4 W CAR-T 48 B I,
MAERZEF—FAENEFHATHR %, T3
X —HW, BElH 277 % — ZKLOSS F 1 4R H i
KT BN 2 F X AR, H A LR XK (CAR) A7 # 4
1 17 ) % &% 4K (CCR) (B 2A) . CAR 7] 5 % — # 470 &
(WPSCAOFFFHE A, HTHRBHREEMEF;
CCR¥[ 5% — ##T B (4n PSMA) 45 &, 4 T 48 f 42 G o
Bl R 5. %4 CCR CAR-T 4 ff1. 4% 5| PSCA'PMSA™#Y it
Jé 40 BB, T T A g, I R IR ALY B AR ; T 4 3
PSCA'PMSA™#4 48 g B , U 1~ & 58 4 #kiE , T £ /5 &
T RSB R F . 1% 77 R R B R DURE A2
QR FRFE M FAERNETHE T 2EL, B, ERE
A MR ERERERETHARN T 2WHRE.
T R ROYBAL " ME 4 T & — f /7 &%, Fl Al syn-
Notch & K = %] CAR 89 & i£ . BN synNotch % & fg 4
WA EM BT 5 — R EAWGIP R4 4,
SRR, BTSN, FEENAR
%, B B4 P CAR, ¥ % R R A 77 4 — F H0R B,
W D19 CARHY&Z L (E2B), R H L4 B AFB [ A
GFEE, ZRERETAR S 2 BREFRGREFEN
Fie? 2 26 P
2.2 A CARZIHIFF %
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