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[ Abstract | Objective To investigate the specific cytotoxicity of MUCI-specific chimeric antigen receptor (CAR)-
engineered Jurkat T cells against hepatocellular carcinoma (HCC) cells. Methods The expression cassettes of both the first and
the third generation MUCI-specific CAR gene (i. e. MUCI-CAR and G3MUCI-CAR) were constructed and cloned into
lentivirus transfer plasmids, respectively. Then the obtained recombinant lentiviruses carrying the MUCI-specific CAR gene and
hrGFP reporter genes were used to infect Jurkat T cells in vitro to establish MUCI1-sepcific CAR-engineered Jurkat cells (i. e.
CAR-T cells). Subsequently, the assays of CCK-8, ELISA, and LDH were used to detect the cell proliferation, 1L.-2 secretion
and killing effect of the CAR-T cells, respectively. Results We successfully constructed the expression cassettes of MUCI-
sepcific CAR gene and the corresponding recombinant lentivirus, established the MUC]I-specific CAR-engineered Jurkat T cells.
Both types of MUCI-specific CARs-engineered Jurkat T cells could recognize MUCI1 molecule and specifically kill MUCI over-

expressed HCC cells while left normal hepatic cells almost undamaged. In addition, the cell proliferation, the secretion of IL.-2
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and killing effect of the G3MUCI1-CAR-engineered Jurkat T cells was significantly superior to the MUCI-CAR-engineered

counterpart(P<C0. 05 or 0. 01). Conclusion
over-expressed HCC cells.
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G3MUCI-CAR

IAnti-MUClICDSahingegTMl CD28 | CD137 | CD3¢ |2A| hrGFP I

NUCI-CAR
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Fig 1 Schematic structure of CAR
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Fig 2 Electrophoresis identification of digested plasmid

A: pLV180-G3MUCI-CAR-F2A-hrGFP. 1. Nhe | + Sa [l
(2 500 bp+6 300 bp), 2:Cla | + Nhe | (560 bp—+ 8 300
bp).3:EcoR T + Xba T (1 600 bp+7 200 bp). B:plLV180-
MUCI1-CAR-F2A-hrGFP. 4:Cla | + Nhe | (560 bp+8 100
bp).5: Nhe | +Xho [ (2 200 bp+6 300 bp),6:EcoR | +
Xho | (1 400 bp+7 200 bp); C.pLV180-hrGFP. 7.Cla | +
EcoR | (560 bp=+6 600 bp),8:EcoR | +BamH [ (720 bp+
6 400 bp),9:Nco | (1 800 bp+5 300 bp). M: Marker
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2.2 BmEL

3 BREESE Jurkat T QHH@.J\J'CE
Fig 3 Jurkat T cells infected by lentivirus

under fluorescence microscope
A Jurkat T cells infected by lenti-G3MUC1-CAR-F2A-hrG-
FP; B: Jurkat T cells infected by lenti-MUCI-CAR-F2A-
hrGFP; C. Jurkat T cells infected by lenti-hrGFP. Original

magnification; X400
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Fig 4 Immunoblotting analysis of Jurkat-CAR T cell lysates

GAPDH —> " .

M. Marker; 1: Control; 2. MUCI-CAR; 3: G3MUCI-CAR
08 *%
0.7} _I_
0.6} ik
2 0.5} =
S 04r
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03}
02F
0.1F
00— —= NEp— NEp—
G3MUCI1-CAR MUCI1-CAR Control
5 Jurkat-CAR #Hffikk7E 5 pg/mL iR E G #H MUCIL EAQ
HE R 48 h 54 At SR AR K B

Fig S Proliferation of Jurkat-CAR T cells 48 h after
stimulation of 5 pg/mL recombinant protein MUC1
+ . Jurkat T cells co-cultured with MUCI1-Fc¢, — . Jurkat T

cells alone; ** P<C0.01, n=3, x=*s
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(9 4 B 5 T2 18 MUCIT-CAR Jurkat T 4 Jifd ; 55
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W, A% 3 /8 MUCLI-CAR T 4 g 43 i 1L-2 [ &
X5 F45 3 /8 MUCL-CAR T 2 Jifi 8o ph 1 5 , HL A4
JCH i X ], Jurkat 43 W TL-2 (1 &E #6450 B 72 A IK
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7701 L02 7701 LO2 7701 L0O2
G3MUCI-CAR MUCI-CAR Control

B 6 IL-27#EA[E Jurkat-CAR itk PHIRIEZE
Fig 6 ELISA results for IL-2 secretion of
different Jurkat-CAR cells
+ . Jurkat T cells co-cultured with QGY-7701/1.02, —: Jur-
kat T cells alone; ** P<C0.01, * P<<0.05, n=3, T=£s
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MUCI-CAR 55 QGY-7701 4l fitd ik 3] 65% . %f i
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FEL A A 0 4 T 8. %% 22 5, & W] MUCI-CAR 18
Wi A 3 8 Jurkat 4G LO2 (9 AR i A% 105 15 1 .

3 it i

JiE % 98 2 R o L R 2 — S
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b 3697 T B wp I e, J0 L2 o i 99 I 98 1 16 IR
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LA, & MUC 25 [ OB 56 Ak 08 15 17 A5, B AR X F IE
W20 L TR A 2 1 MUCT LA A [ (1 4 35 £ 285
FE gk 3 K 0B AL 5 R #B A MUCT 500 45 Fh
FPEIRIT I FAE R . b R MUCL B0 &R
J3 5 B 16 i I A 6 A 22 1 (L-BLP25) B & AU %
BB IR, B HE AT I IR 3 365 s 1 MUCL
(404 Yttrium-90-labeled muHMFEG 8% 4 1k 7 18

9 S0 . B 2 A IR R
100

90F
—— G3MUCI-CAR

80r  —«MUCI-CAR

70+ —= Control
60
50F

Cell lysis (%)

40
30

20

E/T ratio
100 1

90

801

70

Cell lysis (%)

B

O 1 1 1 | )
0.5 1 2 4 8 16
E/T ratio
7 Jurkat-CAR 4Btk 7 R B 0 FE L B B R R T &k B
Fig 7 QGY-7701 and L02 lysis at indicated
effector/target ratios of Jurkat-CAR cells
A: QGY-7701; B: L02. n=3, x*ts
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IR T FRAEE 1 AR 3 48 MUCI #§ 5 7 CAR
1) Jurkat T 24 Bl bk 50 9F 1 % CAR-T 40 i x5 96
MM A DI AR 5 A iR . S5 R AT
xR Wil 2 MUCH i & bt i 32 IR i 1) Jurkat T
20 g 2 R 57 U0 MUCL 43, 445 MUCL 53Kk
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