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Supplementary Figure 1. The workflow of patient selection.
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Supplementary Figure 2. (A) The cells receiving 10x single-cell sequencing were
divided into 32 clusters through dimensionality reduction clustering. (B) The
expression of some marker genes in these cells.



HCC vs Health Control upregulated genes

R-HSA-163210: Formation of ATP by chemiosmotic coupling

WP15: Selenium micronutrient network

G0:1903052: positive regulation of proteolysis involved in protein catabolic process
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G0:0050852: T cell receptor signaling pathway

G0:2000147: positive regulation of cell motility

G0:0051881: regulation of mitochondrial membrane potential
R-HSA-202403: TCR signaling

G0:0051249: regulation of lymphocyte activation
G0:0042326: negative regulation of phosphorylation
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HCC vs Health Control downregulated genes

R-HSA-163210: Formation of ATP by chemiosmatic coupling
WP15: Selenium micronutrient network

M290: PID IL12 STAT4 PATHWAY
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G0:0097190: apoptotic signaling pathway
G0:0032675: regulation of interleukin-6 production
R-HSA-194315: Signaling by Rho GTPases

M124: PID CXCR4 PATHWAY

WP3888: VEGFA-VEGFR2 signaling
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ICC vs Health Control upregulated genes
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ICC vs Health Control downregulated genes

R-HSA-163210: Formation of ATP by chemiosmotic coupling
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G0:0039531: regulation of viral-induced cytoplasmic pattern recognition receptor signaling
R-HSA-9755511: KEAP1-NFE2L2 pathway

M236: PID DELTA NP63 PATHWAY

G0:0007519: skeletal muscle tissue development

GO:0071345: cellular response to cytokine stimulus

G0:0048514: blood vessel morphogenesis
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hsa04144: Endocytosis
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Supplementary Figure 3. Pathway signal enrichment analysis of the upregulated or
downregulated genes in NK cells was conducted using metascape. The results showed
that these differential genes were enriched in ATP formation and selenium metabolism
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The impact of primary liver cancer on PBMCs manifested by alterations in cellular
quantity, decreasing of TGF-beta signaling and dysregulated selenium metabolism.



