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(HE] SE588: %E T (gallic acid, GA) BAHIESMEAEHET:
FAmdi M A i VE R . GABR T B BCH Mg ania ok, 55— A HER B E
FHZ TG R G RS0, HW, GAREWSHCETANMAT, ZMTAMFES,
HBIFTAMIE BGC R A, SaTE A £ 30n PR Z /KT ( chimeric antigen
receptor T, CAR-T) 4= M3kt LT, {HCAR-THMIMIKAF R Z B,
W, . SRS . Ji5h, AN —FE, b BRI T4 & D 6e
—KWE., A5 B EEITGAXT CAR-TA MR ARSI E R, GAXY
CAR-TH I 2 KA FICIZ R BIBY5E M, LS GAFICAR-T4H % g i R 58
( tumor microenvironment, TME ) NN . ik FEitm
JIN BB i TOE JULMSE 26 1 B3 (glypican 3, GPC3) M) A8 pe 2k KA 732 142
(human epidermal growth receptor 2, HER2 ) H) —"fRCAR, #JHCAR-THIfI. ffiH
5 ng/mL GA5CAR-TAIMIILRE 3R, SR CAH A AN C AR-TZH AL ) 3 IR AR
JOIZFEM, WEIEFRUREPS3 . p21 . y-H2AXFIE ZARKCRFUMET B ( senescence-
associated B-galactosidase, SA-B-gal) %, iCIZFEMFEHRNCCRT, HIMEFTEAH
ACHD EL Y CAR-T 20 M xd b 40 M ) R A5 B8 ) o W J PSRRI T, #R9¥GA
X CAR-THMIHT R /I LA SO TME S 2 4RI 1 52 . 8558 i 1
AJRHER2 CAR-TAIEFELIEGPC3 CAR-TAIME, FAMEZRTE30%~50% 2 1], 15
UEEERR b, SEERAS RN, EARHE LS T, GARTHESR /N GPC3
JHER2 CAR-THIAIASN S iGE S (P<0.001) , FLZE/NFGPC3 CAR-T
MY (p53, p2l, y-H2AX, P<<0.05; SA-P-gal, P<<0.001; CCR7,
P<0.001) , JFHGAREMMLIECAR-TANM AiCZ £ 1k (P<0.001) . [A]
Af, GPC3 CAR-TANEBEM DI M A A& (P<0.05) , HERK/NEAAF
W (P<<0.001) , BATRCAR-THHME ( P<<0.001 ) TP I fo2s 40 M i I I g g
[ CD4' T4ijts, P<<0.05; CD8 T4ififi, P<<0.01; H#AZHAi (natural killer,
NK) #ifs, P<<0.01] . £5it: GANHEIRCAR-TAIMAIRINRGiRETT, HELE
CAR-TAUMIEZ R, {2 CAR-THIML IR ICIZ T4k, 33 CAR-TAH BT b
JAVEH, B MCETME, $E e i be /.
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[ Abstract ] Background and purpose: Gallic acid (GA) induces tumor cells apoptosis and inhibits angiogenesis. Beyond directly
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attacking tumor cells, another crucial aspect of GA is its ability to modulate and enhance immune system function. For example, it can

improve T cell metabolism, alleviate T cell exhaustion, and promote the formation of memory T cell phenotypes. Although several
chimeric antigen receptor T (CAR-T) cells products have gained market approval, the technology still faces significant challenges.
These limitations include off-target effects, a predisposition to T cell exhaustion and so on. Moreover, similar to exhaustion, cellular
senescence is a major hindrance that impairs T cell function. This study aimed to investigate the effects of GA on the anti-tumor
function of CAR-T cells both in vitro and in vivo. We further evaluated the impact of GA on CAR-T cells senescence and memory
phenotypes, as well as the impact of GA and CAR-T cells on immune cell infiltration within the tumor microenvironment (TME).
Methods: Second-generation CAR targeting mouse glypican 3 (GPC3) and human epidermal growth factor receptor 2 (HER2) were
constructed to generate CAR-T cells. CAR-T cells were co-cultured with GA at a concentration of 5 pg/mL, and flow cytometry was
used to assess the senescence status and memory phenotype of CAR-T cells and their killing ability against tumor cells at different
effector-to-target ratios. Senescence markers included p53, p21, y-H2AX and senescence-associated f-galactosidase (SA-B-gal),
while CCR7 served as the memory phenotype marker. A subcutaneous tumor model was established to explore the effects of GA on
the anti-tumor function of CAR-T cells and immune cell infiltration within the TME. Results: We successfully generated human
HER2 and murine GPC3 CAR-T cells, achieving a purity of 30%-50%. GA enhanced the in vitro killing ability of CAR-T cells
targeting mouse GPC3 and human HER2 (P<<0.001) at different E:T ratios, delayed the senescence of mouse GPC3 CAR-T cells
(p53, p21, y-H2AX, P<<0.05; SA-B-gal, P<<0.001; CCR7, P<<0.001). And GA promoted the differentiation of CAR-T cells toward
a memory phenotype (P<<0.001). Additionally, GPC3 CAR-T cells inhibited tumor cell growth (P<<0.05), prolonged mouse survival
(P<<0.001), and enhanced the infiltration capacity of CAR-cells (P<<0.001) and endogenous immune cells [CD4" T cells, P<<0.05;
CDS8" T cells, P<<0.01; natural killer (NK) cells, P<<0.01] . Conclusion: GA can enhance the cytotoxic activity of CAR-T cells in

vitro, and delay the senescence of CAR-T cells. Furthermore, by modulating TME, GA improved immune cell infiltration, thereby

augmenting the overall anti-tumor efficacy of CAR-T cells.

[ Key words ] Gallic acid; Chimeric antigen receptor T cells; Anti-solid tumor; Senescence; Tumor microenvironment

A YURAZIKT (chimeric antigen receptor
T, CAR-T) ISR 7L AE IR RIGYT M R 5t
PR IS T RAESOR L, Rl
G R 2y ) (BRSSO AR
MAE ) 1R CAR-THH MG T 52 A8 2R
AMEMEE AR Z, Hrh 2Rl TSR A7
52 PR A EE (tumor microenvironment,
TME) "', ZH. KRR, BiEPER (reactive
oxygen species, ROS ) ZETME 859072 41 ity wfk
PR L P g aRsy R W], Y BRTMEH
FUROS H] Y SR EL [0 25 1Y AL, 34k, CAR-THANE
TEADIME R AR IS, A U 22 i
CAR-TH i 3 ¥ J2: 184 3 C AR-T A M Bt s A FH 4
Kk 2z —. THMEEMTHRESR AN, TE
Vi oy 4 L A v b R B, RS B ORTT
W AR T R, E s R CAR-TH
M, WA RO CAR-TAI MR AL, 7y
CAR-THNALE ], HHECAR-TANHH IRV o

EE T (gallic acid, GA) &—MHA X
RPLRIUAMDI AL EY), GAVES T
RUUALTRRERAG . BA, GAW T
FRROSHITHHEAMEH K ( glutathione, GSH) 2k
HETME, Wi R FEFUHRE R . B4,
GAT L@ 65T (regulatory T, Treg)
i B Ko 38 ol T 20 MO T Be , A i ik 2 B b s B
g 2 SR, ARG 6 5

ACAR-TAIE, HAEGARKIE T, BHF5ECAR-T
S BT ST R
1 AEHDTE
1.1 AR FEERLH

N Bl 9 40 B 2R H 1299 A1 /)N BT 98 40 i &
Hepal-614 H LR HAEWHE ARFIRA A
DMEME; 3230 H 3 [# Invitrogen/A /], X-VIVO
1555775 ( BE02-053Q ) 4 A Fi+-Lonza/s A,
RPMI-16403% 77 30 F 5 pE $E S A= P H R A PR
YN

BRI HUAFITC-CD45 (103107 ) . APC-
CD3 (100205) . Pe-Cy7-CD4 (100421 ) .
PC5.5-CD8 (100733 ) . PE-NKI1.1 (108707 ) FiI
APC-CCR7 (120107 ) #i [ 3£ [E Biolegend A
Al; WBHUA, LI Ky-H2AX. p21. p53. actin
Yo AL B ¥ B 2€ E ProteinTech/A &) ;. #L
T2 i = (lactate dehydrogenase, LDH ) #ill
R & A E Merck/AH], AFELCD3/CD28
WO RERR . /N T 40 A 53 25350 & 1 1 F &k
STEMCELL Technologies/A Al ; = EAHKBEF
Wi ( senescence-associated B-galactosidase,
SA-B-gal ) i & (SG03) Iy A & [E Technical
Manual 2y ]
1.2 £z

B I 5~6 iy BALB/cHEME /N, T A
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g RS AE YRR R AR AR, R T
2R 5 — R KA B T 48 ST % Bt TG R i i AR
( specific pathogen free, SPF) RkaW)5, i
o KNS A BRI LA S — R R 2= I R A or
B FRELR T .
1.3 CARHIHIE

AT R Y S T ARCAR, 38 i il ) i E
FARM N Je 2B K H 732442 (human epidermal
growth factor receptor 2, HER2 ) K Wifgm LA &
18843 (glypican 3, GPC3) F{FAKE R 28 X Bt
('single-chain variable fragment, scFv ) J7 51435
H A WA A pCDH-EF1-MCS-T2A-copGFP
o HH, HER2 CAR/FFIAIT : HER2 scFv- A
CDSE IR [X - A41BB-ACD3z; fGPC3 CARJF
IR . GPC3 scFv-FCDS8ES R X - fl41BB- i
CD3z,
1.4 THREFREX

N T4 M A9 4R B 3% 52 50l o 1 AR 5E
—ERRFEREMERSFH (RHEAS .
NSFC:N0.2023-268 ) . il Hfdt 5 i J& 40 J& i
5~10 mL, FHAEWCOHEFIFEZMERES, K
[ AR R A W R 2%t 75 W ( phosphate-buffered
saline, PBS) NMA$TEEZNE MRS . 1EH
B I ATFicoll, SRJEKAMNE IM/PBSTR A
i BELE AN A B Ficoll FJ7, k% S5FicollR 4,
PA800 X g#5.0>20 min, JFH#HE NS r/min, P
FFO r/min. WEHCH T IR, BIAS 20 S0 il E
M4 ( peripheral blood mononuclear cell,
PBMC ) . H¢Ji, JIIAT cell TransActi G ik,
KigR48 hin, ARASRV4nAEED AT, ATHIHeEs
FETE AT 10%6 4 L35 A150 U/mL IL-2#9X-VIVO
L= L

/NEUTHI A A 3R . HL6~8 i BALB/c/)h
B, SEMELARAE, FREBUENE, JCR BT TP,
fit /N BRT AN o3 20 S o3k, F IRUA I 2P
BRI HAE B SRR T A0 Bl & e 24 LA 1S
F%, BHALINAL0 pLFE R, #0548 h, 15311
B3GR TARAEL, /N TR FR1E 5 A 10% )R
A3 . 50 U/mL IL-7F1100 U/mL IL-15/RPMI-
16405557 5L
1.5 CAR-THHRaRIHIE

N5 BCARM R EUAR S 45 IS IUEDY)
HARARAR], HIZAFERE ISR, R
o U X10°~5 X 10T, 4% BREGL R ECh 50
TGS, 48 hEiE R i A AR R e O A
PRPEZE, (Rl fofT FH 2 A e 0 o) RS 25 X0 T2

HOEA TG A R 2 BTN, A ST B
1.6 RXEAEAR

CAR-TH L BH A AT WACEE AR A BET 20
A ZHCAR-THIME, LA AR FRT A M Ay B X i
H, BTN ZELS mLEOE (1X10/4F)
H, BAIIAS00 uL PBS, PA800 X g5.033 min.
L3R PEBALNET , R CytoFlexift x4 M4 E
1R GEP 3 CAR-TEH M 1) B %5 .

CAR-TH il R ARG - W 4R R Ab BET 40 iy
A ZHCAR-THIMI, LA AR FRT A Ay B X A
Ho BTN ZELS mLEOE (1X100/4)
H, EIIAL pLi BTk, 37 CTROGIRE
15 minfii, HEEMIAS00 uL PBS, LA800X gL
3 min, Z3WPEHRMLIEST, RHCytoFlexiiz
ML ST CAR-TAH ML A FE 71
1.7 ZEARENEE ( Western blot ) #IICAR-T
MipFERXEARIE

WA A, HPBSEME, HEHA
RN ENREA, R TR
( bicinchoninic acid, BCA ) 50 & 85 R .
AR A RGP, KR e &R 100 C
FWB10~20 min, 2853+ e LA ER AN R I M It
HEEHLYK (sodium dodecylsulphate polyacrylamide
gel electrophoresis, SDS-PAGE ) MI#; )5, 7
S%MNS A TP B A 1~2 he 425, IMARRE
1:1 000fH2AX . p21. pS3AIFHEEEL : 5000
f)B-actinfiA, 4 °C FALFE10~12 he ZJ5, FEH
FEZE1 0 5 000 HRPARICHIRIT A IEERE G
(immunoglobulin G, IgG ) FALFE2 h, V& 1E3H
J&, RS AOCUR R G R, i Image J4K
o BT LB SR (R K PR
1.8 CAR-TZHAEX$0L0 AR R {4

K HCBA ( CytoTox 96° Non-Radioactive
Cytotoxicity Assay ) #XfCAR-THIMIAY K1 RE
BEATPEAS o ¥FH1299F1Hepal-641 43 45 Fh T
244U (1 X107 /4L) o, MRE I E ARG L
(1112 : 1), MAFLPINASS A AR BR S
CAR-THIH . ZSETAMLL S 55 ng/mL GAIRE
FCAR-THIME, FelemcdT . 1RA. [, BEAL
R 20 M AN RN A ) B L, ALY A
FUAT mL, FEE:FR12 W EANi, 800 X gl
3min, PR LV FRANIEA I, A
A, IMAZYFRALTEAS minlA 52 4B LDH;
SRIF800X gB5.0>3 min, B HFWBUH TR, M
RRHFEAES0 pL VWA RI96f LR+, Fn
AS50 pLAGIG, #EOCAE30 minf5, BALIIA
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50 nLZEW . 7E1 W, T HEEPRACRII490 nm
WA SR (D) . R4 A R iR
i A= (LI DE-R00 40 [ SR A6 T
DIH-EAHL HARSET-DIE ) / (FEAHMI5E 4 5E1-D
{H-HUA0HE H SRIET-DIE ) X 100%.

TN, AHFHAEARBE T R A ] B e S I
WAL (CM100-07] ) A5 CAR-T 4 AE X b2 41 g
ARG F/ANEHIALX 1044 /fL,
5 hAA 4, R4 EES , In A1 X 10°4~/4L#Y
CAR-THHf . =S #TAMELL 55 ng/mL GAIRE
FJCAR-THIME, SEEFRCI, 2910 hfg 2 kA,
S
1.9 /INERBEEEENEL

AT B B ) S B AT 1L AR B — B R K2
W& 2 5T R BE RS A0 BEZS B S itk vfE (e BRIE
5. SWYX:No0.2025-018 ) . Ht5~6/5#*BALB/c
WEHE/NEL, 7ES Gy Rl T IRSSS min, 2 dIFETF
R, AR FUNRB R 52 X 10 Hepal -641 g,
BEML A L4, FReH7 /N, /BRI 7ESPFEL AR
FREE PSR, 5 dEPIHICAR-TAIML, Hr, 26
120 7145200 puL PBS; #524H [nl%i1 X 10° /Nl as
TN, 1K 5200 uL PBS; #5340 %1 X 10°
A/INLGPC3 CAR-TAHML, A% 4200 uL PBS;
SEAZH M1 1 X 10%/NELGPC3 CAR-TZH I F150 pg
GA, K% 4200 uL PBS. %52 dill & 17/ U
KN, BRRFL A AFR=0.52 X K X 552,

Ji4b, AR/, [FIHICAR-TAIML)S
SR /INR L& SR AE, Mg s, (5T
JITRE, VAU EEEE AL T he 800X gB.0>3 min
Jor, WSCEE IV, AT A0 M R 2 R AT
Je, TR, A I A AR A g
G PEAN M CAR-THAIN M . PNURPETAN N K S8
i (natural killer, NK ) 4 B,

1.10 SitEAbiE

Do b FELm s mERE3IR . kA
GraphPad Prism 5.0 13456 SE 30504 4 7507 o
i F Shapiro-Wilk i #E 47 IEASPER L, £F&1EA
AT BB X £ s KR, P ] R
Student’s K%, /) FUAEAF 2k F Kaplan-Meier
ik a3, AR 53 B Hlog-rank ( Mantel-
COX) K, P<0.05NERAFIFE L.

2 4 R

2.1 RINHECAR-TZHME
P 16/N BLGPC3 FIHER2 i C AR 41) 44 7t
F| 185 # 2 /ApCDH-EF1-MCS-T2A-copGFP#;

b (EI1A~1B) , WS WES, BITH
i, 439k e /N GPC3 CAR-THIHER2 CAR-T
AL, o, S 208 K B R L A T 40 MU A
HR BTN 5O ES, ZIGPC3
CAR-THIHER2 CAR-T4H it H A %5 i %) &3 (0, 2%
t (E1C) |, sy an e R, 4588
/v, HER2 CAR-THIMEBHPE R AE35%~40% 2 [H],
GPC3 CAR-THH i FH R 7E20%~25% 2 [H] ( [
ID~1E) .
2.2 GAXJCAR-TZHR{ASM R A% BE 7182 Im AU A&

FK G AR CAR-THIMIRE Sy 0y 5%, %
BTN . CAR-TZHMIZ UL K 5 vk B h
5 ng/mL GAFLEFRAYCAR-TAIM, TERLED L H
1 U2 - 1AIESL R, 23R GPC3 CAR-THH
Jifo %t Hepal-6 L4 &XHER2 CAR-THH MIXTH 12991 5%
e, AaEFEI12 he

R, AR, GARRHEHY
5 C AR -THH i X #0240 e 9 R i fie 1 (SR EE
1:1, P<0.001; RHLLHR2 21, P<0.001; [
2A~2B) o iAbh, SERTRRMR S ae, HEL
JEAM AR, WERZE /5N AGA+CAR-T
Y FICAR-THHML)S , N AGAZLCAR-T4 i RE
A RIS IR A (El2C~2D) o LA ESE
55150 BH G A BE A% 14 53 A U5 AN BRI C AR-T 41 it 119 1
HRRMIRETT
2.3 GAZfECAR-THERE

LT RS C AR-T A0 L4 98 T g i P &R
Z—, NIEFLGAX CAR-THH Ml 3% 1Y 51
FATEI T 5GAHL IR B /N GPC3 CAR-THA
Mo R, 458 88, 5GPC3 CAR-TH
Fo, A GAZICAR-TH I8 BARAK T 1) 3 %
S Fp53 (P<0.001) . p21 (P<0.001)
fly-H2AX (P<0.001, KI3A~3B) , H5GA
LU E M CAR-T A M R B AIK P SA-B-gal
(P<<0.001, E3C~3D) FksmsK-F o4k A
K F-CCR7 (P<<0.001, KI3E~3F) ., LA 4%
Ui, GAW BRI MMCAR- T E L. 7
bh, IR GAZHCAR-THIM = 21 R, T8
A £0.1% H,0, 3572 34 5 CAR- T4 il ,
RIG A AIMAL pg/mLAIS pg/mLAYGA#EFT &b
#, i HDCFH-DAY (A5, R4l AR K
MROSIK-. 5B W, GARFERIL T CAR-T
YA RO S B A, BB GA T BEIE i B %
CAR-THIMIROSIKF-, MM ZZ i CAR-THI il 3 &
(K3G) .
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GPC3 4-1BB

CD3¢

i o [ -

pCDH-EF1-MCS-T2A-copGFP
7266 bp

“([EF-10a core promoter

- N
pCDH-F

Primer 1

Primer 2

GAP binding site ]

HER2 CAR-T cells GPC3 CAR-T cells
200 um 200 pm
D Untreated T cells Empty vector-transduced T cells HER2 CAR-T cells
0 0 0 0 0 0
\J y
2 . 0
7]
98. @ 1.33 56. 43.9 62. O @ 37.1
GFP .
E Untreated T cells Empty vector-transduced T cells GPC3 CAR-T cells
0 0
]
177)
7]
23.0

GFP
E1 CAR-TZHME
Fig.1 The construction of CAR-T cell

A: The structure of GPC3 CAR and HER2 CAR; B: The lentiviral vector; C: The immunofluorescence image of CAR-T cells; D, E: The detection of
positive rate by flow cytometry.
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A Hepal-6 B HI1299  #xx

1001 P - 100 gy

—— @ Empty vector-transduced T cells ok ® Empty vector-transduced T cells
& 8ot i B GPC3 CAR-T cells S 8of . ® HER2 CAR-T cells
= ey A GPC3 CAR-T cells+GA 8 ses A HER2 CAR-T cells+GA
= 60F xx = 60}
oy — on
£ 2
Z 40r T 40F
8 20F 8 20
Ll ml ArRIEN.1)

I\

1:1 2:1 1:1 2:1
C Hepal-6 D H1299
0.500 0.500 —_— —
0.400 [ — GPC3 CAR-T cells 0.400f — HER2 CAR-T cells
0350 | —GPC3 CAR-T cells+GAf 0.350} —HER2 CAR-T cells+ G\

Index
Index

t/h

t/h

El2 LDHEM (A, B) MR (C. D) ®MiNGAICAR-THRAM MR 1588 ST IR T
Fig. 2 LDH release (A, B) and real-time detection (C, D) to assess the effect of GA on the in vitro killing capacity of CAR-T cells

*#%, P<0.001, compared with GPC3 CAR-T cell or HER2 CAR-T cell.

A B
53 -H2AX
15 P> 0.8 s VH2
ok kok ok
g ¥ .2 2] 2
LA \@X& = 2 06 g
SISa & S s 1.0f < s 1.0}
@6&‘&&’ N £ = g
T T 3 o 5 04 2
— — - -
O ©] O
0.0 0.0 0.0
& & :F}\% ><(>Yv & « c‘e\\% dz}\% XOYV
TH2AX | f —— S S SRR
S & & O NS SN PS
SIS Nt &S S S
Actn | S —] 12 (D s 7 ¢ &
¢ D SA-B-gal E
Untreated T cells CAR-T cells CAR-T cellstGA 80 —
X L
% 60 Untreated T cells
E h
% 9 0, o 40F
o o " £ W e
Q 'g =
2 @ & 20 5 CAR-T cells+GA
> 0 . . 0 10* 10° 10° 107
-B- ” © N
SA-B-gal &oq} (}g-()?' CCR7
& &
o &
F CCR7 G
Hkk ok
80 5 400001 s
h~1 o » CAR-T cells
&
c\\c’ 601 Pé 30 000 ® CAR-Tcells+GA (1 pg/mL)
‘g Untreated T cells 3 A CAR-Tcells+GA (5 pg/mL)
= <]
g 40 - g 20000f
g CAR-T cells g
=
£ 20} = 10000
CAR-T cells+GA (1 pg/mL) g
NS 0
&& O?%’XQV' CAR-Tcells+GA (5 pg/mL)
P 2 R, .
c}% & -10° 0 10° 10* 10°

B3 WBHRREMGA/NRGPC3 CAR-THZ E 404 Fp53. p21. y-H2AX (A, B)
ROS ( G ) FixREERI/KTFHIEIN

, SA-p-gal (C. D), CCR7 (E. F) .

Fig. 3 'WB and flow cytometry were used to examine the effects of GA on the expression of senescence-related molecules (p53, p21, y-H2AX)

(A, B), SA-B-gal (C, D), CCR7 (E, F) and ROS (G) in mouse GPC3 CAR-T cells

**: P<<0.01; ***: P<<0.001.



1038

WKE, F SETRIGRCAR- TR SRR ERVAS

2.4 GAIEIECAR-THIREMK N HTPhEThAE

J T HITGAXT CAR-THH A4 P4 47t fif e 2
RERYRZ R, FeMIME T Hepal-6/N BT 968 410 i
MRS AR AR [ 4 /N ELGPC3 CAR-TZH ok
GA+GPC3 CAR-T#ij (Fl4A) . Wi Z kit
431, HAhPBSHISS 2 T40 M i 5 41
FriE15 d, B T 7%, CAR-T[H] 4 ke I )
23 d, Kol 711, CAR-T+GA [nl%2H ¥ i) 3]
25d, KT 121k (K4B~4C) o 45 EIR, GA
T MR AR K (P<<0.01, El4B~4C)
JFHAER T/ AAE ] (P<<0.001, [#l4D) .
DL EgE SRR, GAR ARG ECAR-TAI MK
iR E
2.5 GAREMENREMBNZREEE

Rt IRFEGABE 8 1L T BRROSAF il 3
TME, #2510 C AR-T 55 528 40 g (1) 1231
FATES T/NREZ PR, BHGPC3
CAR-THfIa{ GA+GPC3 CAR-THHMI5 , 55
Jeg o U A A A T i Ed N IR I A CAR-T
Y K VR S AN ( TN FINK AR )
SRR, S5 HTHMLA S CAR-THH 2 A0
Ft, GA+CAR-TZHAE 4 /)N BRI 988 9 Bl DL 458 s
FERCAR-T4HM (P<0.001) . CD4™ T4

A Hepal-6 Infusion
Irradiated 2% 10° GPC CAR-T cells
5 Gy (s.c.) (i.v.)
babe 4 I
mice | | |
» Observation
Day -2 0 5
PBS Empty vector-transduced T cells

15001 1500
=) =
£ £

°é 1000 g 1000
] =]
S S
> >

5 S00f 5 500f
- :
= =

0

357 9 111315
Time after tumor injection/d

-e- PBS
1200

3

~#- Empty vector-transduced T cells

=&~ GPC3 CAR-T cells
3

—¥= GPC3 CAR-T cells+GA
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A: Experimental design; B, C: Tumor size was measured once every 2 d; D: Survival curve of tumor-bearing mice. **: P<<0.01, compared with GPC3

CAR-T cell; ***: P<<0.001, compared with GPC3 CAR-T cell.
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*: P<0.05; **: P<<0.01;***: P<<0.001. NS: No significance.
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