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Research progress on targeted T cell immunotherapy

for hepatocellular carcinoma
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[Abstract] Hepatocellular carcinoma (HCC) is a malignant neoplasm with high morbidity and mortality. The current clinical
use of T cell immunotherapy as a monotherapy for HCC is not ideal and is associated with many adverse reactions. In order to
enhance treatment efficacy, reduce adverse reactions, and decrease mortality, this article analyzes the recent advancements in
targeted T cell immunotherapy. It reviews various therapeutic approaches, including combination therapies with different types
of immune checkpoint inhibitors, the combination of immune checkpoint inhibitors with radiotherapy, adoptive cellular
immunotherapy combined with immunization checkpoint inhibitors, strategies to alter the tumor microenvironment. These

approaches provide new insights into the multimodal and multitargeted combination therapy for immune treatment of HCC.
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% A5 1 X P M I O b R A Mt Ak, BE AR L R R
CD4'T 20 M 7555 MHC- T B i g T 5 i, AR 65 4 5
LR R AR SO X HCC $E ) T 40 i 4
PEVRTT WG BUIR AT B4, A S e o A s 4 il 51
(immune checkpoint inhibitors, ICIs)JG¥T . i 2k PE 41 il
G I J7 (adoptive cell therapy, ACT) | B A GREIRIT
A K i A8 R SR B8 S5 06 97 T 125, IS B Il PR IR 97
P P RS

1 ICIsi&¥r

ICIs o2 G 2 G4 4%, 7T LAGH o YO S e Bz,
U e A I X R AR GE B, S BT AR B RCR
FIHT, ICTs 2wt o 7 2R 6 2008 L 3R /040 i i i A
JF98 55 22 b bR IR T, {EL ICTs A REHS B 5 — o 5%

L AR BURAE A ICTs (IVERTT 43 & A i ik Chyper-

progressive disease, HPD), M Ifii 5 25 155 1w AL
ICTs f $G B2 P PEAN B SE T- 25 1 (programmed death 1,
PD-D# i 7], B2 P M40 M A6 T~ 8 A L4 1 (program-
med cell death-ligand 1, PD-L1 #ll il | Al EBREE H K
J B A M EEPE T O 40 B A OC BT B 4 Ceytotoxic T
lymphocyte associated antigen-4, CTLA- 1] il 7 45 .
g i At AN RS, HAN B 25 A R RO,
FHAERR ) ICTs BRGVAYT, DABR =B i
H AT, m R 5 WA PD-1 400 i 570 70 bk T 40 3% b
3 (lymphocyte activation gene 3, LAG-3)#Jl #ll 7 . T
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I CD8'T 4, #E17 LAG-3 JEP A, 45 5% /R
LAG-3 W] 4% HBV F#5 P CDS'T 4iifiil. Zelba %"
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7 RORATy e e — 2D K
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A (progression free survival, PFS) 1 OS U e HoAl 25
Y1 5 A YT 45 4 7 1, Scheiner 45 7E HiT A 5T HA,
fdt 1 PD-1 4100 ) 5510 299 5 B BT B 5 T VA O 5 461 06
HCC &, &5 R B R, % W 2% it % (objective response
rate, ORR) 2y 100%, H. /MR ELA% Wk 38 45 /1N, 4 /N 3R
AL ECH 38.7%. FK I B D, (H AT LUF Y ICIs
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EATHEARS S RS 5, 15 [l 25 IR J . TR
B8 AT HEAT H BHARSN G, T B S B A A
I IR I ) P, MO A R o iR YT T R, L
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ELA A, I 229 19 J5 Wl 45 28, DAEE s MLAR (9 4 ik
JIRZR. Spear %7 Hf5r M, HCV-1406 TCR &Ml T 41
JitL 8 4% 7 HCV 835 1 i 4l B bk v 55 CD8 AN it
BB SRS S M 45 A, R TP /R . Kah 2 3l
it mRNA B ZEFLEOR, 1 8 T REE B % 35 HBV ¢ &
PETCR (W T 4 . $FiZ 7 i #E0 T 4 v A T &
JE/NERU , H il v o SR i A L PR T AR AR R
i KPS B R . R4F TCR-T 4l ifyr ik e &
132 Tz BB ST RN PRGSE, (B8 48 i AT LA el As
H & % MHC, i TCR-T A GexHAR ], M55 TCR-
T 20 B C e S8, A L7 S50 il K B U K-
Al A7 %0 & 4% TCR-T FERHE IR T HIE R, E2A 2
ANJ5 % (D BEFT TCR 26 A 89tk 4k, H il TCR-T Jf:
B £ % BT A BE A 2L T TCR 5 MHC Z [8] i 45
A FR O 5, DRI A O o s R R B O L SR RN AT Y
TCR, 5 X g i OMAE T 5 (20 9 SR 5P i i
P TCR XUEE A5 T, PR RS TC 25 S 808 5 O ni Pk T 2
JHL A A 1, M5 2 11 B S8 S R ™

24 CAR-TIT#:

CAR-T J7 ¥k 2 A JE 4 TR, S S Mk e B iR )
DRI T 40 MLA5 5 1 st Wy B 3 31 T 4B Iy o
T 200 60 B 4 5 e b 57 Pl 98 4 i T ) D, 98T
RO T A0, DA T K 3 R K R 4 i v B Y 3 L
T 240 A8 -5 i 96 240 0 %) 08 1o 5 45 ok R AN AR 9 Y
4 T 40 ffl (regulatory T cell, Treg) il MHC, i 4 [
MHC #1117 51 2 11 e 92 9k 3 B0 JHG A A o vk
AR M IR RS CAR-T A — M2, H
A CAR-T & & JE S| 145 1R, th L35 il N i CAR-
T 58 2 4 h 76 B 2[R RS R 7 19 CAR-T b i
F[R] ) 98 N T A HLAR MR )2 CD28 AN 4-1 BB, BT
7R, CD28 BB | P (1 B 88 R0RE, {45 2 s )R
5 4-1 BB X i 96 240 0 A 35 ok i ARG, (H2 B g 5|
AL FE 5 A R 0 R R T BT AN A T A A I
LE A A R M5 T S . Zou S B 5 Kk B,
CD39'f) HBVs-CAR-T #fi fifl X} 3£ [A] 3% 5% i) HCC 2 %%
HABRBRAGYEN, TEEEL HCC K4 E k4
VAT Dai %™ Xt 21 4 W 0 o e b 47 T 3N T
] CART-133 T 4 ffi 3697 K B, & W AL OS 2 124
A, "% PFS 4 6.8 1~ H , 5B CART-133 4 il y7 1 %t
W 300 o AR B R 3 . AEICBIR YT T I, CAR-T
A B RROR . Wu S IR A & B, AR R EEAL
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W2 1 B E 3 MBI MY CAR-T 40 a5 & 99 Je 1k
CIRTE 4 39 RN AN AL N N TP N A
fifga JG R AR AEH . I H Brown 45" & R T G
ek 22 PR AF AR ) I — O CAR-T 48 7 12 i if
AR R, CAR-T 4 i 28 2 WK i i3 e Al o8 2 22 i
PR 2 I IR L Sl CAR-T 40 i - JFF 988 1 I IR IR 97
BEE T A . BORYET FDA 3EALAY CAR-T 40 & 2
BH A BRI, AN EAE R R SR HE R MR A D b E
& i (graft versus hostdisease, GVHD) [ XL & , {H J&
CAR-T 4Il it 3R A5 Mk B 45K, 40 I i 2 22 A 55 7
Ry DRI 0], >R P £ R R R 57 1) 240 B A 7 CAR-
T 7% i, {H CAR-T ¥7 ¥ IO B0 0 2 AN AT 3 A 1Y
£ CD19 #15] CAR-T 40 g7 L i & h, REHH 2
&M 4 DR T XL Ccytokine storm) T4 28 250 44 g
HH G 28 B PR 45 & fiF (immune effector cell associated
neurotoxicity syndrome, ICANS) % 1f5 #it. ***", 7E CAR-
TG J7 T8 B, th F HBV & 6 LL 34 P 36 &5 48 79
DNA M54, i — i CAR-T ANAREA #E B, fr AT 5
2 HA A BRI DNA (1 CAR-T. BT AT LAXS 9 B¢
TR 0 I AT 22 6L, FF X HBV 19 &2 il i 17 4 55 v
WU, # HBV B8, & 4 H 58 9 B o s R ™, (|
ST S — R AL B B G, S T R 4 i AR
1) % 475 1 A4t DR AR 92 38 1 g 3 o

3 T 40 B 7£ BT & L ER 2 (tumor microenvironment,
TME) # §)1E B

TME 3= 25 i 40 i 41 53 AR 40 i 2 0 44 Bl . 4l i
2H 73 A I RS A0 B . R OIR 40 i Chepatic stellate cell,
HSC) . Jif 8 AH 5% B¥ 21 4 21 Jfd ( cancer associated fibrob-
lasts, CAF). TIL % . E 40 il 4 5> A 40 Jf &b 3 it
(extracellular matrix, ECM) . 2 g X 40 Jfd ¥ 1k 5
VR FK A5 o H TS 3 A Dy, TME X b 1
JEFIGYY & SCHE KR, SR L TME Fir b s 1) — 25 .
Suthen 55" & B4 23 il Treg 5 2 A B 28 IR 41
Jid (dendritic cell 2, DCOAM B AEH, F3 DC2 | A%
1 4t f2 9t ik DRChuman leukocyte antigen DR, HLA-DR)
B, 7= A AR IR S A1 Y TME. Lin 58 % 308 40
M B A 40 i A 2 Cinterleukin, IL) 1o, AT RL 1 4]
CDS8'T 21 it i A% H5 g 77, 3 mT LA 3 4 i Ak R+
CXC 3Z f& 2(CXC receptor 2, CXCR2), i i %8 I V£ 1)
il 20 Ffd (myeloid-derived suppressor cells, MDSCs) ]
TME F 3R 4R, i A 88 206 JHd 1) 0 22 16 3% . UE ] TME
X5 T 4B B & VR 22 OG22, oy 4 )5 ik kAR
TME, 3 M 400 il e 722 240 A 00 BiF o B A8t 1 37 R It

HCC #J TME H1 71 % Treg. MDSCs 45 153 111 1

20, R B A Re 20 it e R 5%, AT HCC A9 41 il
WP UA R E . TP, n] DL i TCR-
T 4 it 7= A= I8 48 %2 19 IL-12 (membrane-anchored 1L-12,
alL-12), 35 il J& 41 g INF-y 19 2235, #5177 #2 /=5 TCR-
T 5% JPIRE 4 A8 A5 R0 s BT T 4N A R TR o 4 s
P HF 1 Ccolony stimulating factor 1, CSF1)3Z {4, M1
P T A0 AR VR o (H 2 3R ) 1% 58 9 TCR-
T 2% 1E #2083, 77 A R A o W], 7
IEHHA PRSP, W SRR T 41 E i
88 T A 58 SUSONE, DT 5 BB F BB T, R
TCR-T U5 14 1 6 J2 b ™

4 BEERE

£ 0 6 R o1, T MM
AT HIE I LB AR D TR LR
B DR 22 5 A 4 £ U I
SR, BRI 25T R, A A
SIRRATT, T LI B T e L A2,
GAEIA T U S T L T L FF 4 20 SR
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