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Construction of anti-BCMA chimeric antigen receptor (CAR-BCMA) modified T
cells and its cytotoxicity against tumor cells
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[Abstract] Objective: To explore a novel chimeric antigen receptor (CAR)-T cell treatment to treat Multiple Myeloma (MM) via target
B cell maturation antigen (BCMA). Methods: A CAR-BCMA molecular was constructed based on mouse originated BCMA scFv, and
was packaged into lentiviral vector and transfected into T cells from healthy donors to construct CAR-BCMA-T cells. The BCMA posi-
tive cell lines A549-BCMA, A549-BCMAOFP and K562-BCMA were constructed as target cells. Then, the CAR-BCMA-T cells were
co-incubated with the constructed target cells and human myeloma U266 cells, and the cytotoxic effects of CAR-BCMA-T cells were
evaluated via CCK-8 and FACS. Finally, the CAR-BCMA-T cells originated from MM patients were constructed, and its cytotoxicity
against A549-BCMA were examined; in addition, the IFN-y release level in CAR-BCMA-T cells was evaluated by ELISA and FACS.
Results: After 11 days’ incubation, the CAR-BCMA-T cells originated from healthy donors amplified 300 times with a positive rate of
43%. The BCMA positive target cell lines were constructed successfully. Under an effector : target ratio of 5:1, the killing rates of CAR-
BCMA-T cells against A549-BCMA, K562-BCMA and U266 were about 80%, 60%, and 80%, respectively, which were significantly
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higher than those against BCMA negative cells; and the cytotoxicity was related to the BCMA expression level in target cells. What’s

more, at the effector : target ratio of 20:1, the CAR-BCMA-T cells originated from MM patients were demonstrated to exhibit a killing
rate of more than 95% against A549-BCMA positive cells, and produced large amount of IFN-y. Conclusion: CAR-BCMA-T cells orig-

inated from both healthy and MM donors were successfully constructed, and they can effectively and specifically kill BCMA positive

tumor cells.
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A: CAR expression efficiencies were determined by FACS 4 d after transduction; B: Expansion curve of CAR-BCMA-T cells;
C: Phenotypes of CAR-BCMA-T cells were determined using CCR7 and CD45RO antibodies by FACS
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Fig.2 Construction of CAR-BCMA-T cells and verification of its expansion
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Fig. 3 Expression of BCMA in various target cell lines by FACS
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A: The CAR-BCMA-T cells (effector) were co-incubated with A549 (BCMA negative control), AS49-BCMA (target), A549-
BCMAOFP cells (target) with indicated ratios. The cytotoxic effect was measured by CCK-8 method; B:The CAR-BCMA-T cells
(effector) were co-incubated with K562 (BCMA negative control), K562-BCMA (target), U266 cells (target) with indicated ratios. The
cytotoxic effect was measured by ANNEXIN-V/PI staining and FACS. The data were analyzed by student # test (target vs. control).
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Fig. 4 CAR-BCMA-T could effectively kill BCMA positive tumor cells
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A: The CAR+ transduction efficiencies were determined using FACS;
B: The cytotoxicity of CAR-BCMA-T cells against A549-BCMA cells; The data were analyzed by student ¢ test
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Fig. 6 Construction of CAR-BCMA-T cells with PBMC from MM patients and its cytotoxicity
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A: The CAR-BCMA-T cells constructed with PBMC from MM patients were co-incubated with A549, A549-BCMA or PMA/
Ionomycin for 4 h, among which the PMA/ Ionomycin was served as positive control. Then the cells were permeabilized and stained
with CD3 and IFN-y antibodies, and analyzed by FACS; B: The IFN-y expression levels in CAR-BCMA-T cells upon co-incubation
with A549 or A549-BCMA cells. The data were analyzed by student ¢ test
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Fig. 6 The CAR-BCMA-T cells constructed with PBMC from MM patients and the detection of its function
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