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Specific cytotioxicity of EGFRVIII oriented chimeric antigen receptor-engineered
T cells on EGFRVIII" glioma U87 cells and the transplanted tumor in nude mice

ZHENG Yan, XIE Jiabei”, CAO Mingbo, ZHANG Bingyong, LI Xiuling, HAN Shuangyin (Stem Cell Research Center, People’s Hos-
pital Affiliated to Zhengzhou University, Zhengzhou 450003, Henan, China)

[Abstract] Objective: To prepare the third generation CAR-T cells targeting EGFRvIII (EGFRVIIICAR-T) and to detect its specific
killing effect against EGFRVIII" U87 cells in vitro and in vivo. Methods: Human CD3" T cells were transfected with lentiviral EGFRv
MI/3CAR, which was generated by calcium phosphate co-precipitation of three plasmids. The expression of EGFRVIII/3CAR in T cells
was detected by Western blotting and flow cytometry. In vitro killing effect of EGFRVIII/3CAR-T cells on EGFRVIIT" U87 cells was de-
tected by *'Cr release assay. The secretion of cytokine IFN-y of EGFRVIII/3CAR-T cells was detected by ELISA. Nude mouse xenograft
model was constructed to detect the in vivo cytotoxicity of EGFRVIII/3CAR-T cells on xenograft tumor. Results: The EGFRVIII/3CAR
lentivirus was successfully packaged with an average titer of 5x10° TU/ml. Western blotting showed that a protein band of approximate
58 000 molecular weight was observed in EGFRVIII/3CAR-T cells but absent in untransfected T cells. Flow cytometry indicated the av-
erage transduction efficiency of EGFRVIII/3CAR was 52.3%. *'Cr release assay showed that the specific killing effect of EGFRvII/
3CAR-T cells was positively correlated with E/T ratio (E:T=4:1, 8.1, 16:1, 32:1). ELISA showed that cytokine IFN-y secretion was
(1 836+148.2) pg/ml, which was significantly different from that of NT T and GFP' T cells (P<0.01). The specific killing activity of EG-
FRvIII/3CAR-T cells and IFN-y secretion were both dependent on the expression level of EGFRVIII in U87 cells. The tumor growth
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monitoring results showed that the tumor volume of EGFRVIII/3CAR-T cell group was significantly different from that of GFP" T cell

group and PBS group around 3 weeks after injection (P<0.01). Conclusion: EGFRVIII/3CAR-T cells demonstrated specific antitumor

effectagainst EGFRVIIT" U87 cells both in vitro and in vivo, providing basis for immunotherapy of glioma in future clinical use.
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A:Schematic representation of EGFRVIII/3CAR construction; B:The GFP expression in HEK293T cells. a, White light; b, Fluorescent

light; C, D:Transduction efficiency of T cells was measured by flow cytometry; E: EGFRVIII/3CAR expression in T cells was detected
by Western blotting. 1, Nontransducted T cells(NT T); 2, Transducted T cells
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Fig.1 CD3" T cells expressing EGFRVIII/3CAR were successfully constructed
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Fig.2 Target killing activity analysis of EGFRvIII/3CAR-T
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Fig.3 EGFRVIII/3CAR-T significantly inhibited the

growth of nude mice transplantation tumors in vivo
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