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[ Abstract ] Objective To investigate the effect of different numbers of target cells on the cytotoxicity of
NK-92MI against target cells at the same effector-to-target (E : T) ratio and its potential underlying mechanisms.
Methods Under standard 4-hour cytotoxicity conditions, NK-92MI cells were co-cultured with K562,
BNI 2-4-S, BNI 1-3-S, and BNI 19-1-S cells in quantities of 20 000, 10 000, 5 000, and 2 500 cells,
respectively, and the lysis ratio of target cells was detected to determine the cytotoxic efficacy of NK-92MI.
NK-92MI was coupled with K562 and BNI 19-1-S cells in quantities of 2 500, 5 000, 10 000, and 20 000
to investigate the binding of NK-92MI to target cells. Results In the cytotoxicity assay, when the number of
target cells was 2 500, 5 000, 10 000, and 20 000, the lysis ratios of NK-92MI co-cultured with K562 cells
were (16.62 +2.09)%, (20.84 + 1.36)%, (31.00 +2.01)%, and (47.80 + 1.30)%, respectively; the lysis ratios
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of NK-92MI co-cultured with BNI 2—4-S cells were (29.94 + 2.27)%, (39.64 + 2.47)%, (49.29 + 1.27)%,
and (64.25 + 1.92)%, respectively; the lysis ratios of NK-92MI co-cultured with BNT 1-3-S cells were
(41.81+£3.59)%, (48.59 +3.41)%, (57.10 £ 3.25)%, and (64.55 + 1.90)%, respectively; the lysis ratios of
NK-92MI co-cultured with BNI 19-1-S cells were (41.39 +2.39)%, (47.85 +3.15)%, (54.09 + 0.67)%, and
(57.82 +2.48)%, respectively. The cytotoxic efficacy of NK-92MI increased with the number of target cells,
with statistically significant differences (all P < 0.01). In the cell-coupling assay, when the target cell numbers
were 2, 500, 5, 000, 10, 000, and 20 000, the binding ratios of NK-92MI to K562 cells were (1.85 + 0.1 D%,
(5.30+0.37)%, (7.79 + 0.08)%, and (13.10 + 0.30)%, respectively. In the cell coupling assay, when the
target cell numbers were 2 500, 5 000, 10 000, and 20 000, the binding ratios of NK-92MI to K562 cells were
(1.85+0.11)%, (5.30 £ 0.37)%, (7.79 + 0.08)%, and (13.10 + 0.30)%, respectively; and the binding ratios of
NK-92MI to BNI 19-1-S cells were (2.58 + 0.21)%, (6.69 = 0.31)%, (8.46 £ 0.20)%, and (13.37 +0.78)%,
respectively. As the number of target cells increased, the binding of NK-92MI to target cells significantly
increased, with statistically significant differences (all P < 0.01). Conclusions At the same E : T ratio,
varying numbers of target cells influence the degree of contact between NK-92MI and target cells, thereby
affecting the cytotoxic efficacy of NK-92MI against them. At the same E: T ratio, the greater the number of target
cells, the more extensive the contact between NK-92MI and target cells, and the higher the cytotoxic efficacy of
NK-92MI against them.
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[ Abstract] Glioma is a malignant brain tumor originating from glial cells, characterized by high

invasiveness, difficulty in complete surgical resection, and high resistance to conventional radiotherapy and

chemotherapy. Currently, immunotherapy has become one of the hot topics in glioma research. Monoclonal

antibodies block tumor cell proliferation signaling pathways by binding to cell surface antigen-antibody, such

as immune checkpoint inhibitors. Chimeric antigen receptor T-cell (CAR-T) therapy has also demonstrated

potential in treating gliomas, but its clinical efficacy remains to be improved due to challenges such as antigen

heterogeneity and immune escape. In addition, multiple ongoing clinical trials are exploring novel therapeutic

strategies, such as combining oncolytic viruses, vaccine therapies, and gene editing technologies to enhance

the efficacy of immunotherapy. This paper summarizes the principles and clinical trials of immunotherapy

approaches for glioma and proposes potential directions for future research to inform clinical treatment strategies.

[ Key words ] Glioma;

Immunotherapy;

Review

Immune checkpoint inhibitors;

Cancer vaccines;

[16]

Martinet L, Smyth MJ. Balancing natural killer cell activation

through paired re(‘,eptors[ J 1. Nat Rev Immunol, 2015, 15(4):

243-254. DOI: 10.1038/nri3799.

Upshaw JL, Arneson LN, Schoon RA, et al. NKG2D-mediated
signaling requires a DAP10-bound Grh2-Vavl intermediate and
phosphatidylinositol-3-kinase in human natural killer cells[ J ].
Nat Immunol, 2006, 7(5): 524-532. DOI: 10.1038/ni1325.
Maskalenko NA, Zahroun S, Tsygankova O, et al. The
Fec y RIITA (CD16) L48-H/R polymorphism enhances NK cell-
mediated antibody-dependent cellular cytotoxicity by promoting
serial killing[ J |. Cancer Immunol Res, 2025, 13(3): 417-429.
DOI: 10.1158/2326-6066.cir-24-0384.

Liu M, Huang W, Guo Y, et al. CAR NK-92 cells targeting
DLL3 kill effectively small cell lung cancer cells in vitro and in
vivo[ J 1. J Leukoc Biol, 2022, 112(4): 901-911. DOI: 10.1002/
j1b.5ma0122-467r.

[20]

[21]

[22]

[23]

Zhu L, Li XJ, Kalimuthu S, et al. Natural Killer Cell (NK-
92MI)-based therapy for pulmonary metastasis of anaplastic
thyroid cancer in a nude mouse model[ J ]. Front Immunol,
2017, 8:816. DOI: 10.3389/fimmu.2017.00816.
Xu Y, Zhou S, Lam YW, et al. Dynamics of natural killer cells
cytotoxicity in microwell arrays with connecting channels[ J ].
Front Immunol, 2017, 8:998. DOI: 10.3389/fimmu.2017.00998.
Miller JS, Soignier Y, Panoskaltsis-Mortari A, et al. Successful
adoptive transfer and in vivo expansion of human haploidentical
NK cells in patients with cancer J ]. Blood, 2005, 105(8): 3051-
3057. DOI: 10.1182/blood-2004-07-2974.
Chehade H, Rowse A, Draper D, et al. Abstract 5478: From
2D to 3D: Advancing preclinical platforms in cancer models[ J |.
Cancer Res, 2025, 85(8_Supplement_1): 5478. DOI: 10.1158/
1538-7445.am2025-5478.

(Wi H 3 : 2025-05-06)

(AR HtE . T3¢



