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Application of human IL-15 transgenic NCG mouse in preclinical evaluation of
CAR-NK cell therapy for tumor treatment

MA Jiging?, LIU Yanfang®, LI Hengyu®, SHENG Yuan® (a. Department of Thyroid and Breast Surgery; b. Department of Pathology,
Changhai Hospital Affiliated to Navy Medical University, Shanghai 200433, China)

[Abstract] Objective: To explore the application value of human IL-15 transgenic NCG mice (NCG-hIL-15 mice) in preclinical
evaluation of chimeric antigen receptor modified NK (CAR-NK) cell therapy for tumor treatment. Methods: qPCR and WB were
performed to detect the expression of human IL-15 in the bone marrow and main organs (spleen, liver, lung, kidney and pancreas) of
transgenic mice. After being transfused with human PBMC-derived NK (PB-NK) cells, the NCG-hIL-15 mice and control NCG mice
were continuously monitored for the in vivo amplification of NK cells and the changes in body weight and survival time. Flow
cytometry was used to detect the differential expressions of activated receptors and inhibitory receptors in amplified NK cells. WB was
used to detect the expressions of perforin and granzyme-B. NCG-hIL-15 mice or NCG mice bearing MIAPaca-2 cell transplanted tumor
were treated with anti-MUCI1-CAR-NK cell reinfusion; then, the CAR-NK cell survival in different groups of mice was detected by
Flow cytometry, and the survival time of tumor bearing mice was recorded and tumor growth was detected by in vivo imaging. Results:
The results indicated that PB-NK cells could proliferate stably within 10 weeks in NCG-hIL-15 mice without obvious graft versus host
diseases (GVHD) during the observation period. The in vivo-expanded human NK cells maintained the original expression patterns of
various surface molecules, including KARs and KIRs. Compared with the NK cells in NCG mice, the NK cells in NCG-hIL-15 mice
contained significantly higher amounts of granzyme-B and perforin (all P<0.05). CAR-NK cells showed significantly increased survival
rate and stronger tumor-inhibitory effect in NCG-hIL-15 mice as compared with those in control NCG mice, resulting in significantly
prolonged survival in NCG-hIL-15 mice (all P<0.01). Conclusion: NCG-hIL-15 mouse model has potential application value in
preclinical trial and biological evaluation of NK cell-based immunotherapy.
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“P<0.01 vs NCG group; “P<0.05, ##P<0.01 vs PBMC group; *4P<0.01 vs liver group
1 hIL-15 mRNA(A, B)FZEH (C)7E NCG-hIL-15 R M EFE L R HIFTRIE
Fig.1 mRNA (A, B) and protein (C) expressions of hIL-15 in serum and tissues of NCG-hIL-15 mice
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"P<0.01 vs NCG group
A: Human PB-NK cells from healthy donors were purified with negative selection by magnetic cell-sorting. The purified NK cells were
transfused into NCG (n=10) or NCG-hIL-15 (n=10) mice, hCD45'CD3"CD56" cells from murine retro-orbital sinus blood were analysed
by Flow cytometry; B: Mice were monitored for body mass changes every week after PB-NK transfusion; C: Mice were monitored for survival
2 A\ PB-NK 4BAfiZE NCG-hIL-15 R AR KEAEE
Fig.2 Long-term engraftment of human PB-NK cells in NCG-hIL-15 mice
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"P<0.01 vs NCG group; “P<0.05, “*P<0.01 vs PB-NK group
A: Freshly isolated PB-NK cells and in vivo-expanded NK cells at 6th week were used for analyses of NK surface molecules, inducing
NKG family molecules, natural cytotoxicity receptors, and killer cell immunoglobulin-like receptor (KIR) molecules (n=5);
B: Expressions of granzyme-B and perforin in in vivo expanded NK cells were measured by WB
3 NCG-hIL-15 RAF A 18 NK AR THEEH X 5 F Rk

Fig.3 Expressions of function-related molecules in NK cells that in vivo proliferated in NCG-hIL-15 mice
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"P<0.05, "P<0.01 vs NCG group
A: The flow chart of the experiment; B: CAR-NK cell survival in peripheral blood was evaluated by Flow cytometry; C: Tumor growth
in NCG (n=6) or NCG-hIL-15 (n=8) mice was evaluated using the IVIS imaging system after CAR-NK cell treatment; D: The statistical
results of IVIS; E: Survival curves were plotted using the Kaplan-Meier method
4 anti-MUC1-CAR-NK92 ZHffI7E NCG-hIL-15 R AR R 4555 1
Fig.4 In vivo cytotoxicity of anti-MUC1-CAR-NK92 cells in NCG-hIL-15 mice
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NK 475 A, 8 0 Bl 2h 2R 5 12 A 4R )
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A] 75 FF PB-NK 5 CAR-NK ZH fifd () 11 PR Ri7 1FA 1 6
ZSIH .
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B 1 B A B FE A O, 45 3 3R B PB-NK 41 i 7E
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NCG-hIL-15 § & P4 81 NK 4 22 B, X nrgg
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BRAR N 2 B I hIL-15 Rk K.
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