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Construction of Chimeric Antigen Receptor T Cells Targeting
Human BCMA and its Antitumor Activity in Vitro*
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ABSTRACT Objective: To construct and screen the new type of chimeric antigen receptor CAR-T cell targeting human-derived B
cell maturation antigen(BCMA), By modifying the ScFv single-chain variable region of the CAR structure, a novel chimeric antigen
receptor (CAR)-T cell targeting human B-cell maturation antigen (BCMA) with a stronger ability to kill tumor cells was constructed and
screened. Methods: We constructed a CAR molecule targeting BCMA human ScFv, and after successful packaging with retroviral vector,
transducing T cells from healthy volunteers to prepare Anti-BCMA-CAR-T cells. Anti-BCMA-CAR-T cells were used as the observation
group and normal T cells were used as the control group, they were co-cultured with RPMI-8226 cells, and the proliferation ability of the
two groups in vitro was observed by the T cell proliferation experiment stained with CFSE. The killing efficiency of two groups of cells
on RPMI-8226 cells at different effect-to-target ratios (1:8, 1:4, 1:2, 1:1, 2:1, 4:1) was detected by luciferase chemiluminescence assay.
Flow cytometry was used to detect the killing efficiency of the two groups of cells on RPMI-8226 cells at different effect-to-target ratios
(1:4, 1:2, 1:1, 2:1, 4:1). Results: CFSE detection results showed that compared with the control group, the FITC signal in the observation
group shifted significantly to the left, indicating that the T cell proliferation ability was stronger. The results of flow cytometry showed
that at the same effect target ratio, the killing efficiency of the observation group on RPMI-8226 cells was higher than that of the control
group (both P<0.05); the results of luciferase chemiluminescence experiment showed that the same effect target ratio, the killing efficiency
of RPMI-8226 cells in the observation group was higher than that in the control group (P<0.05). When the effect-to-target ratio was 4:1,
the killing efficiencies of CAR170-T (unmodified conventional ScFv) cells and CAR174-T (modified ScFv) cells reached 88.5 0.3 %
and 98.5% 0.7%, respectively. Conclusion: We successfully constructed a novel type of BCMA-targeting CAR-T cells by modifying the
ScFv single-chain variable region of the CAR structure, which can maintain strong proliferative activity and have a stronger ability to kill
tumor cells.
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Fig. 1 Molecular structure of CAR
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Fig. 2 Transduction efficiency of CAR-T cells targeting BCMA

Note: Blue represents the flow cytometry results of untransduced T cells stained with PE anti-Myc antibody, which is used as a negative control, and red

represents CAR-T cells transduced with different retroviral vectors, stained with PE Flow cytometry results after anti-Myc antibody staining.
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Fig.3 Detection of BCMA antigen on the surface of tumor cells

Note: Blue represents the results of flow cytometry of tumor cells not stained with APC anti-human BCMA antibody, which is used as a negative control,

and red represents the results of flow cytometry of tumor cells stained with APC anti-human BCMA antibody.
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Table 1 Luciferase reporter gene detection method to detect the killing effect of cells on target cells( %, x% s)

1:8 1:4 1:2 1:1 2:1 4:1
PAN-T 4.1+ 2.8 132+ 14 20.5% 0.7 30+ 2.8 49.5+ 4.9 70.5% 0.7
CAR170-T 9.5+ 0.7 14.1+ 0.1 212+ 2.8 36.5+ 5.0 66.3% 1.4 88.5% 0.3***
CAR174-T 34.0% 0.5%* 38.5+ 7.8*% 53+ 5.7* 77.1% 1.4%* 90.2+ 1.4%* 98.5+ .7%**

Note: CAR-T cells and PAN-T cells were statistically analyzed separately, and the values were kept to the last decimal point, *P<0.05, **P<0.01, ***p<0.

001, n=3.
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Fig. 4 Luciferase reporter gene detection of the killing ability of
CAR170-T cells and CAR174-T cells on RPMI-GFP-LUC cells (*P<0.05,
**p<0.01, ***P<0.001, n=3)

A
1504
é PAN-T
5 * % s CAR174.T
o3 1004 * z
[¢]) ** e
=
I3 -
< .
g e
s 4
\< "
°\° 0 T 1 R T T i
N 18 14 122 1121 4

effective target ratio

2.5 MR AKT CAR-T 403t FhE AN X145

A SZE il T RPMI-GFP-LUC 40 /B o f 4m i, i
PAN-T #i/itd . CAR170-T 41 jits .CAR174-T 40 i 1 hy %5007 40 i
HRFE 12 h 5 PRI, SERG A5 RN 2 FE 6 frs, 5t R
2 PAN-T # Lt , CAR174-T 41 jf 1 2% 473 5% SR 4 , CAR170-T
20t ELA A5 R A RE T FERCHIE ol 4:1 B, CAR170-T FiI
CAR174-T BIZNRCEA AR T 19.9% 0.7 % .32.8+ 0.9 %,
2.6 AR AR N E AT CFSE 471289 CAR-T ffaRY
A

AL ¥ f# T RPMI-GFP-LUC 41 i /& S ¥ 40 i,
PAN-T 4l ifd . CAR170-T #Hi il \CAR174-T £ Jifd A% g 355 40 i
DIBEHE A 101 SE0 5 24 h R dbAr i =, seat gt S n gl
7,0 LAREE ) 5 PAN-T 4 fAH Lk, CAR-T 41 fid (1% 3% (F fig
LGl

B
50

~ ] PAN-T
= Oef-ccecccncencncatcncancncecnnncencoccanghes ** » CAR174.T
(/)] * % —
o +50 . * % /,/"
= ~—
e 100+ .
§.
a ~1504
«
- -200 T T T T LR T
ca\° 118 14 12 111 21 a4
~

effective target ratio
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A TR EEE R NE N4 ( PAN-T #1 CAR174-T 48/ ) 5 RPMI-GFP-LUC 4R FE 12 h BIRGHE, B KARBHREER
HE A 3R 4B AR (PAN-T #1 CAR174-T 481 ) 5 HL-60-LUC HAMEIEE 12 h BIRGLE, (*P<0.05,*#P<0.01,***pP<0.001,n=3, )
Fig. 5 Luciferase reporter gene detection method to detect the killing ability of effector cells to target cells expressing BCMA antigen A: Luciferase
reporter gene detection method to detect effector cells (PAN-T and CAR174-T cells) Killing efficiency of LUC cells co-incubated for 12 h. B: The killing
efficiency of effector cells (PAN-T and CAR174-T cells) co-incubated with HL-60-LUC cells for 12 h was detected by luciferase reporter gene assay.
(*P<0.05, **P<0.01, ***P<0.001, n=3)
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Table 2 The killing effect of effector cells on target cells detected by flow cytometry( %, x+ s )

1:4 1:2 1:1 2:1 4:1
PAN-T -0.17+ 0.8 2.6+ 04 6.2+ 1.0 11.8+ 1.1 16.6x 0.6
CARI170-T 0.2+ 0.5 4.8+ 0.3%* 8.9+ 0.1** 14.0% 0.8 19.9+ 0.7%*
CAR174-T 1.2+ 0.7 7.8+ 1.1¥** 1274 1.5%** 202+ 2.3%* 32.8+ 0.9%**

Note: CAR-T cells and PAN-T cells were statistically analyzed separately, and the values were kept to the last decimal point(*P<0.05, **P<0.01, ***P<0.

001, n=3).
3 3ig
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Fig. 7 CFSE flow cytometry detection of the in vitro proliferation ability of CAR-T cells and RPMI-8226 cells when co-cultured. From bottom to top, the
order is PAN-T cells, CAR170-T cells, and CAR174-T cells. Left panel: flow cytometry results of CAR-T cells co-cultured with RPMI-8226 tumor cells

for 24 h; right panel: flow cytometry results of only CAR-T cells cultured for 24 h. The more obvious the CFSE-FITC signal shifted to the left, the stronger
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