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Construction and Antitumor Activity of a New Humanized anti-CD19
Chimeric Antigen Receptor NK Cells in vitro*
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ABSTRACT Objective: Humanized anti-CD19 chimeric antigen receptor NK cells (hCAR19-NK) were constructed successfully
and proved to kill CD19 positive hematological tumor cells in vitro. Methods: The retroviral vector of humanized second-generation
CD19 chimeric antigen receptor was constructed. Irradiated K562-4-1BBL-mIL21 as feeder cells were used to stimulate peripheral blood
derived NK cells, and hCAR19-NK cells were obtained by retroviral transduction of NK cells; The transduction efficiency was detected
by flow cytometry and Western blot; The killing ability and IFN-y release level of hCAR19-NK cells on lymphoma cells were detected
by 4 h fluorescence killing test and ELISA; CD107a degranulation test was used to evaluate the specific activation of lymphoma cells to
hCAR19-NK cells; The cell expansion times of control group (Mock) and hCAR19-NK group were compared. Results: Flow cytometry
and Western blot showed that the constructed CAR could successfully transduce NK cells from peripheral blood; The hCAR19-NK cells
exhibited good anti-tumor activity in vitro via killing Raji-GL cells after 4 hours co-culture; After co-culture of hCAR19-NK and differ-
ent CD19 positive cell lines, the IFN-y release was significantly higher than those in the Mock group (P<0.01); CD19" cells (Raji and
K562-CD19) could specifically stimulate the expression of CD107a in hCAR19-NK cells and CD107a degranulation was significantly
higher than those in the Mock group (P<0.05); And the fold expansion of hCAR19-NK cells in vitro was similar to Mock cells. Conclu-
sion: The second-generation hCAR19-NK cells using humanized scFv have been successfully constructed for the effectively treatment of
CD19 positive cell lines.
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Fig.1 Schematic of anti-CD19 CAR. Single-chain (sc) Fv region that recognizes CD19 was derived from Humanized monoclonal antibody. CAR
contained a modified CD8a hinge, CD28 costimulatory domain and T-cell activation domain (A). CAR expression on hCAR19-NK cells surface was
detected with anti-Fab antibody by flow cytometry, control staining of Mock cells is also shown (B). Detection of NK cells retrovirally transduced with
CAR genes with an anti-CD3{ mAb by Western Immunoblot. Lane 1, Mock cells; Line 2, hCAR19-NK cells (C).
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Fig.2 CD107a degranulation by flow cytometry in the Mock cells and hCAR19-NK cells co-cultured with K562, Raji, or K562-CD19 cells for 6 h .
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Table 1 Comparison of CD107a*CD56" between the Mock cells and hCAR19-NK cells co-cultured with K562, Raji, or K562-CD19 cells for 6 h

(Yo, x% s)
Variables Mock group (n=3) hCAR19-NK group (n=3) Pvalue
K562 19.43+ 1.667 14.33+ 1.262 *
Raji 9.36% 0.9108 17.13+ 3.277 *
K562-CD19 18.77+ 1.736 27.8+ 3.844 *
Note: The values are expressed as mean + SE. P<0.05 was considered to indicate statistical significance. NS, not significant.
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Fig.3 Cytotoxicity of Mock cells and hCAR19-NK cells after co-culture
with CD19+ cell line (Raji-GL) and CD19- cell line (K562-GL) at the
indicated E:T ratio for 4 h (A). IFN-vy production of Mock cells and
hCAR19-NK cells after co-culture with CD19" cell line (Raji and
K562-CD19) and CD19- cell line (K562) at E:T ratio 5:1 for 24 h (B).
Results are shown as meant SE from three independent experiments.

Statistical significance was set at P<0.05. *P<0.05, **P<0.01, ***P<0.001.
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