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[Abstract] Objective To investigate the characteristics and cytotoxicity in vitro of the residual
leukemia cells in the culture system that caused the accidental transfer of CD19 chimeric antigen receptor
(CAR) into leukemia cells during the preparation of autologous CD19 CAR-T cells of relapsed/refractory
B-cell acute lymphoblastic leukemia. Methods (D Peripheral blood mononuclear cells (PBMC) of 30
patients with relapsed/refractory B-cell acute lymphoblastic anemia (R/R B-ALL) who accepted CD19
CAR-T cell therapy and six healthy volunteers were collected. 2 The residual leukemia cells were analyzed
by flow cytometry in the system after the PBMCs of R/R B-ALL patients were sorted by CD3 magnetic
beads. 3 CD3" T cells from patients and healthy volunteers were transfected with CD19 CAR and CD22
CAR lentivirus to prepare CD19 CAR-T and CD22 CAR-T cells. @The Nalm-6 cell line was resuscitated
and the Nalm-6 cells with CD19 CAR lentivirus were transfected to prepare CD19 CAR-Nalm-6 cells. The
patient's primary ALL cells were transfected with CD19 CAR lentivirus at the same time. & The
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transfection rates were analyzed by flow cytometer, the cell proliferation was analyzed by the CCK-8
method, and the cell-Killing activities were detected by the lactate dehydrogenase method. Results
(D Among the 30 R/R B-ALL patients who received CD19 CAR-T cell therapy, two patients had 2.04%
and 3.32% residual leukemia cells in CD3" T cells. After 4 days in culture, the residual leukemia cells
disappeared and could not be detected by a flow cytometer with prolonged cultivation in vitro. 2 The
proliferation of CD19 CAR-Nalm-6 cells was higher than that of the Nalm-6 cells. 3 The killing activity of
the CD19 CAR-T cells on Nalm-6 cells was higher than that of the CD19 CAR-Nalm6 cells at a target ratio
of 1:1 on 24, 48, 72 h, respectively. The cytotoxicity of CD22 CAR-T cells on CD19 CAR-Nalm-6 cells
was significantly higher than that of CD19 CAR-T cells. @ The cytotoxicity of CD22 CAR-T alone on
CD19 CAR-Nalm-6 cells was higher than that of CD19 CAR-T combined with CD22 CAR-T at the same
target ratio. Conclusion  The residual leukemia cells in the culture system in the preparation of CD19
CAR-T cells may lead to the introduction of CD19 CAR into leukemia cells and results in the failure of the
CD19 CAR-T cell therapy. Detecting the residual leukemia cells in the culture system via flow cytometry
before transfection with CD19 CAR lentivirus is needed. Thus, CD22 CAR-T cell therapy could be used as
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one of the salvage treatments.
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