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In this study, we focused on elucidating the molecular mechanisms by which
cancer stem-like sphere cells (CSLCs) derived from hepatocellular carcinoma evade natural immunity
mediated by NK cells. CSLCs exhibited high expression of immunosuppressive membrane-bound molecules
such as PD-L1, PD-L2, and CEACAM1, while showing reduced expression of NK cell-activating ligands
MICA and MICB. Furthermore, CSLCs demonstrated resistance to NK cell-mediated cytotoxicity and
exhibited enhanced tumorigenic potential in a mouse model. Soluble MICA and secreted exosomes were
found to be involved in these immune evasion mechanisms. Analysis of exosomes derived from CSLCs
also revealed differential expression of miRNA/mRNA clusters associated with cell motility.
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4 in vivo
NK CSLC
NK ( D
1.
Ligand Receptor TPM* q valuc**
Parental cells Sphere cells (ratio)
Inhibitory for T-cells
PDCDILG2 (PD-L.2) PD-1 3.56+0.16 6.36+0.72 (1.79) <0.01
CEACAMI TIM-3 0.27+0.07 046+0.14 (1.75) 0.445
CD274 (PD-L1) PD-1 0.99+0.17 1.47+0.24 (1.49) 0.887
HLA-DRA LAG3 0.08+0.03 0.19+0.07 (2.50) n.d.
HLA-DMB LAG3 0.0240.02 0.03+0.05 (1.25) n.d.
HLA-DRBS LAG3 0.14+0.07 0.06+0.07 (0.42) n.d.
HILLA-DRBI LAG3 0.441+0.08 0.57+0.06 (1.31) 0.687
Inhibitory for NK cells
HLA-E CDY94/NKG2A 55.50+0.68 88.84+1.46 (1.60) < 0.01
HILA-B CDI158A 156.28+1.58 254.42+3.78 (1.63) < 0.01
HLA-C CDISSA 115414458 181.504+9.52 (1.57) 0.036
HLA-A CDI158B1 140.68+2.07 235.39+6.91 (1.67) < 0.01
Activating for NK cells
TNFSF9 (4-1BB-L.) 4-1BB 2.62+0.26 3.36+0.53 (1.28) 0.121
ULBP2 (NKG2DL2) NKG2D 0.54+0.19 0.90+0.27 (1.66) 0.647
MICA NKG2D 7.22+0.54 12.72+0.90 (1.76) < 0.01
NCR3LG1 (B7-H6) NKp30 0.36+0.05 0.63+0.05 (1.78) 0.101
MICB NKG2D 4.3440.31 7.374£0.67 (1.70) 0.010
PCNA NKp44 15.37+0.64 23.12+098 (1.50) 0.849
CADMI (TSLCD) CRTAM 0.77+0.08 0.92+0.24 (1.20) 0.056
ULBPI (NKG2DL1) NKG2D 0.57+0.06 1.21£0.13 (2.13) < 0.01

"RNA expression represented as transcripts per million (TPM, mean + standard deviation).

““False discovery rate adjusted p values (g values) calculated with count data normalized with the trimmed
mean of M-values method. n.d., not determined, the ¢ values were not determined due to low counts,
(Kimura Y, et al, Ann Surg Oncol, 2022. TABLE 2
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