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The construction of anti-CD19 chimeric receptor modified NK-92 cells and the
killing effect of CD19 positive non-Hodgkin lymphoma cells

JIANG Xin', ZHU Shuangyue’, ZHENG Haili', LIU Bingyu’ (1. Pharmacy Department, Children’ s Hospital, Zhejian University
School of Medicine, Hangzhou 310052, Zhejiang, China; 2. Department of Integrated Chinese and Western Medicine, Hangzhou
Seventh People’ s Hospital, Hangzhou 310013, Zhejiang, China; 3. Department of Cardiology, Zhejiang Hospital, Hangzhou 310007,
Zhejiang, China)

[Abstract] Objective: A second generation CAR-NK-92 cell line expressing CD19 was constructed to investigate its specific killing
effect on CD19 positive non-Hodgkin lymphoma cells. Methods: First, build CD19-CAR gene expression vector and packaged slow
virus particles, then the infection rate was detected by flow cytometry after infected NK-92 cells and positive cells were further separat-
ed. Finally, detected the expression of CD19-CAR in NK-92 cells by Western blotting. U-266 with CD19 negative myeloma cells, ARH-
77 and HS-Sultan with CD19 positive non-Hodgkin’s lymphoma cells as target cells, and CD19CAR-NK-92 as effector cells, then the
killing rate was calculated by the absolute number of tumor cells alive in the cell killing experiment. Results: Construct lentivirus vec-
tor pPLVX-CD19-CAR and packaged virus particles successfully, the purity of CD19-CAR-NK-92 cells also was over 90% after infect-
ed with NK-92 cells; and Western blotting analysis showed that CD19-CAR had been successfully expressed in NK-92 cell. The killing
effect of CDI9CAR-NK-92 on ARH-77 ([70.10£1.86]% vs [1.95+0.63]%, P<0.01) and HS-Sultan ([74.98+1.60]% vs [0.58+1.49]%, P<
0.01) cells was significantly higher than the empty vector control group of ZsGreen-NK-92, but there was no difference in killing U266
(P>0.05). Conclusion: The NK-92 cell lines expressing CD19CAR were successfully constructed, and also has specific killing effects
on CD19 positive non-Hodgkin lymphoma cells.
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A: Map of self-inactivating third generation lentivirus vector with EF1 promoter. Chimeric antigen receptor (CAR) gene is inserted to
MCS site; B: A schematic representation of CAR is shown, single chain variable region of antibody is derived from FMC63(GenBank:
ADM64594.1), followed by myc tag, CD8 hinge and transmembrane (TM) domain. Cytoplasmic domain of 4-1BB and CD3 are used as
signal transduction moiety; C: EcoR I and BamH I double digestion demonstrate CAR gene was inserted into lentivirus vector.

1: Empty vector; 2: pLVX-CD19-CAR; M: Marker
El1 1&HEH A pLVX-CD19-CAR IE R TH
Fig. 1 Lentivirus vector pLVX-CD19-CAR was constructed successfully
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A 20 T i
A, B: NK-92 cells are transduced either with vector virus (A) or CD19CAR virus(B), ZsGreen and CAR positive cells were then
isolated by flow cytometery sorting; C: CD19CAR expression in NK-92 was further determined by Western blotting against human
CD3V ; M: Marker; 1: ZsGreen-NK-92 cells; 2: CD19CAR-NK-92 cells
2 FRIN#93E CD19CAR-NK-92 £Hfifl

Fig. 2 CD19CAR-NK-92 cells were constructed successfully
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CFSE-Far Red

A: CD19CAR-NK92 cells exhibit specific cytotoxicity toward CD19 positive lymphoma cell lines. U266, ARH-77, HS-Sultan were
labeled with CFSE-Far red before co-culture. ZsGreen-NK92 or CD19CAR-NK92 cells were incubated with CFSE labeled lymphoma

cell lines at an effector: Target ratio of 3 for 5 h. PI staining is used to discriminate dead cell from live cells; B:Absolute number of

target cells were counted by flow cytometry for cytotoxicity calculation
3 CD19CAR-NK-92 BB 5= 14 5247 CD19 PR A2 4B A
Fig. 3 The specifical cytotoxicity of CD19CAR-NK-92 cells against tumor cells expressed CD19
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