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Preclinical study of suicide gene as a safety switch to control CAR-T cell
cytotoxicity

ZHANG Huihui', KONG Qunfang', LYU Xiaofei?, LI Xiang?, SUN Yutao', TAN Yi'?(1. Qilu Cell Therapy Technology Co., Ltd., Jinan
250000, Shandong, China; 2. Shandong Yinfeng Life Science Research Institute, Jinan 250000, Shandong, China)

[Abstract] Objective: To investigate whether AP1903, a small-molecule chemical inducer, can terminate the cytotoxicity of
CD19CAR-T cells over-expressing iCasp9 suicide gene in vivo and in vitro. Methods: CD19CAR-T cells over-expressing iCasp9
(iCasp9-CD19CAR-T) were constructed and co-incubated with AP1903. Then, the cell phenotype and apoptosis were detected by Flow
cytometry, and the iCasp9/CID suicide gene system was verified on K562 and T cells, respectively. The cytotoxicity of iCasp9-
CD19CAR-T cells was detected in vivo (survival rate of NCG mice bearing Raji cell transplanted xenograft) and in vitro (cell killing
function was detected by Flow cytometry) under the administration of AP1903. Results: Compared with CD19CAR-T cells, iCasp9-
CD19CAR-T cells showed in significant difference in proliferation, phenotype and cytotoxicity both in vitro and in vivo (all P>0.05). At
2 h after AP1903 administration, the apoptosis rates of K562 and T cells co-expressing iCasp9 and CD19CAR were (33.8+0.9)% and
(27.95+0.35)%, respectively; and at 24 h after AP1903 administration, the apoptosis rates reached 100% in both cell lines. The in vitro
cytotoxicity of iCasp9-CD19CAR-T cells induced by AP1903 was significantly lower than that without AP1903 treatment (P<0.01); the
60-day survival rate of mice bearing Raji cell transplanted tumor treated with AP1903-induced iCasp9-CD19CAR-T cells was also
significantly lower than those treated with iCasp9-CD19CAR-T cells alone (P<0.01). Conclusion: AP1903 can effectively terminate
the cytotoxicity of CD19CAR-T cells over-expressing iCasp9 suicide gene in vitro and in vivo.
[Key words] chimeric antigen receptor modified T cell (CAR-T cell); CD19; safety switch; induced suicide gene caspase9 (iCasp9);
cytokine release syndrome (CRS); off-target effect; K562 cell
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A: Construction of pHR-iCasp9-CD19CAR; B: Statistical analysis of multiplication of iCasp9-CD19CAR-T cells; C: The infection
efficiency of lentivirus to traansfect iCasp9-CD19CAR-T cells; D: Statistical analysis of the infection efficiency
&1 pHR-iCasp9-CD19CAR RIH A HIZEH K iCasp9-CD19CAR-T £RAEANIETHE AE 11 FIRLAR R
Fig.1 Structure of pHR-iCasp9-CD19CAR plasmid and the multiplication and infection efficiency of iCasp9-CD19CAR-T cells
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A: The infection efficiency of lentiviral vector to transfect K562 cells; B-E: The proportion of CD19CAR positive cells and the
proportion of apoptotic cells in CD19CAR positive cells in cultured CD19CAR-K562 cells, AP1903 induced CD19CAR-K562 cells,
iCasp9-CD19CAR-K562 cells and AP1903 induced iCasp9-CD19CAR-KS562 cells (2 h); F: The proportion of CD19CAR positive cells
in cultured CD19CAR-K562 cells, AP1903 induced CD19CAR-K562 cells, iCasp9-CD19CAR-K562 cells and
AP1903 induced iCasp9-CD19CAR-K562 cells (24 h)

2 iCasp9/CID B FEE RS K562 4 A h I8 iF AR 2 AR AR 45
Fig.2 Validation of iCasp9/CID suicide gene system in K562 cells by Flow cytometry
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A-D: The proportion of CD19CAR positive cells and the proportion of apoptotic cells in CD19CAR positive cells in cultured
CD19CAR-T cells, AP1903 induced CD19CAR-T cells, iCasp9-CD19CAR-T cells and AP1903 induced iCasp9-CD19CAR-T cells
(2 h); E: The proportion of CD19CAR positive cells in cultured CD19CAR-T cells, AP1903 induced CD19CAR-T cells,
iCasp9-CD19CAR-T cells and AP1903 induced iCasp9-CD19CAR-T cells (24 h)

3 iCasp9/CID B EE R %7 CAR-T A IEIEASR R AR M
Fig.3 Validation of iCasp9/CID suicide gene system in CAR-T cells by Flow cytometry
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