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Abstract Mesothelin is a potential CAR-T target for treating triple-negative breast cancer (TNBC). The
majority of Mesothelin CAR-T cells currently developed in clinical trials used scFv derived from murine
monoclonal antibody SS1 as antigen binding domain. The murine scFv is prone to induce the production of
anti-CAR antibody in the body, which leads to unsatisfactory effect. Therefore, it is urgent to develop new
antigen binding domains for constructing CAR-T. A Mesothelin-targeting nanobody VHH with a similar
affinity to SS1 scFv was selected. Two CAR-T cells with different antigen recognition domains (scFv and
VHH) targeting Mesothelin were constructed, and their killing ability against MDA-MB-231 cells over-
expressing Mesothelin was compared. The results showed that VHH CAR-T demonstrated better killing ability
against triple negative breast cancer cells than scFv CAR-T cells, which was widely used in clinical trials.
In addition, VHH CAR-T expressed more CD107a and CD69 than scFv CAR-T. This is the first Mesothelin
CAR-T derived from VHH sequence worldwide. The study provides basis for the further development of
Mesothelin CAR-T.
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Fig. 1 The expression of Mesothelin on MDA-MB-231 and

MDA-MB-231-Mesothelin cells
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(P<0.01) #HLL, Pift CAR-T 403 CD3 CD8”

scFv CAR Promoter Leader

VHH CAR

Leader

Promoter

Y B B L9 e, T CD3TCDAT 2 i ) BL A
fiko BEAb, HI4MIPiR CAR-T 40ffih CD3 CD4 "
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. XU scFv CAR-T fil VHH CAR-T A fg

CD3zeta

CD3zeta

(a) scFv CAR 5 VHH CAR %5#7R 7%

UTD scFv CAR-T UTD VHH CAR-T
0.18 57.1 /j\
0 J 59.2
E= —_—
=
=11
S
10* 10° 10° 0 104 10° 10° 0 10* 10° 10° 0 10* 10° 10°

(b) scFv CAR-T 5 VHH CAR-T 4l fH 1 %

2 scFv CAR-T 5 VHH CAR-T 4HiaRI#93E

Fig.2 Construction of scFv CAR-T and VHH CAR-T cells
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Fig.3 The proportion of CD4" and CD8” in CAR-T cells
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(b) CAR-T 415 MDA-MB-231-Mesothelin i (14511

501 —uTtD

4.0/ — scFvCAR-T
= —— VHH CAR-T
¥E30-
E : —— Control
F201

1.01

0
0 5.0 10.0 15.0 20.0 25.0 30.0
5 8] (h)

(c) CAR-T 715 MDA-MB-231 40 (1) 28 & (RHELL 2 0 1)

E: *P<<0.05, **P<<0.01

30
= UTD

e -#- scFv CAR-T
=20 - VHH CAR-T
8

X

=10

g

0 . : .
411 211 1:1

e
(d) CAR-T #/4 MDA-MB-231 4 Jifd (11 %5 it %]

4 CAR-T 4B PRI FNFA 14 40AE R AV RSN 15

Fig. 4 Cytotoxicity of CAR-T against target-negative and target-positive cells
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1R

¥ CAR-T 4HHANEE S FH PR L 2 1 1 12K
AELLLFEE 24 h f5, WOEE T 4, R
SHMAATIN 20 T 40 MRS AR1E4) CD69. it
WORIARICY) CD107a LA K A 40 42 F PD-1 1)
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A2 BRI S S A KPS, [ A R
7 VHH CAR-T KRR T scFv CAR-T.
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4 LS
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RAEE, BEWERZE, BUIFREIT RN
k%
-
50001 s = UTD
Za scFv CAR-T
BN VHH CAR-T
4000
k3
"2 3000 |
@ ns
N
% 2 000
*
1000
- ns
0l = I miZl W
INF-y IL-2 TNF-o,

i *P<<0.05, **P<<0.01
5 CAR-T RG¥BL0R0 S 2B E £ 57 1F R
Fig. 5 Cytokine secretion of CAR-T cell after killing

target cells
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BRI, X 2 ANAS R AU CAR-T S 4 ey
et =R FIR97 TNBC, RS T — 2
B, Mesothelin #2545 F L 7E TNBC o
m#RIE, AEAE TNBC ik, HizmERiE
A TNBC (f#EfE £ 1EAH5E", B, Mesothelin
B AE N —ANEYT TNBC [ CAR-T #1557 ) #
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Fig. 6 CD69, CD107a and PD-1 expression on CAR-T cell

after killing target cells
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