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FIGURE S1. Flow chart of this study. TCGA, the cancer genome atlas; TIICs, tumor-infiltrating
immune cells; TMB, tumor mutation burden; MSI, microsatellite instability; PPI, protein-protein
interaction, GSEA, gene set enrichment analysis; IHC, Immunohistochemistry; LIHC, liver

hepatocellular carcinoma; SYSUCC, Sun Yat-sen Cancer Center of Sun Yat-sen University.
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FIGURE S3. Kaplan-Meier plots comparing high and low expression of CSNK2AT1 in different
cancers using Kaplan-Meier Plotter online tool. (A) Analysis of RFS, OS and DMFS in breast
cancer, and analysis of PFS, OS in ovarian cancer. (B) Analysis of OS, FP and PPS in gastric cancer,
and analysis of OS, RFS, PFS and DSS in liver cancer. CSNK2A 1, casein kinase 2 alpha protein 1;
RFS, relapse-free survival; OS, overall survival, DMFS, distant metastasis-free survival; PFS,
progression-free survival; FP, first progression; PPS, post-progression survival, DSS, disease-

specific survival.
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FIGURE S4. Correlation analysis between CSNK2A1 expression and immune infiltration of
cancer-associated fibroblasts. Different algorithms were used to analyze the potential correlations
between the expression level of CSNK2A1 and the infiltration levels of cancer-associated fibroblasts
across all types of tumors in TCGA, and parts of correlations with significant results in purity
(P<0.05) and infiltration level (P<0.05) were displayed in the right of figure. CSNK2A1, casein

kinase 2 alpha protein 1; TCGA, the cancer genome atlas.
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High CSNK2A1 expression was more  High CSNK2AI expression was tightly

likely to be a unfavorable prognostic marker correlated with the cell subtype and activity
in most types of cancers. status of immune infiltration in tumors;

@ Some types of tumor like LIHC with high

expression of CSNK2A1 potentially showed

a favorable response to

& CSNK2A1 was significantly highly

expressed in tumor tissues compared with

normal adjacent tissues in most types of
cancers

& High CSNK2AT expression was mostly
associated with cell signaling pathways and
immunity-related activities in cancers.

Retrospective survival analysis

IHC staining analysis

THC staining analysis

¥ CSNK2A1 could be considered as a vital prognostic biomarker in pan-cancer and a latent target for tumor therapy since it shows up-regulation in diverse
cancers and associates with poor prognosis in certain TCGA tumors, especially in LIHC:
¥ CSNK2AI could serve as a novel immunotherapy-related biomarker in cancers, especially in LIHC based on the data-mining analysis and IHC validation

experiments of LIHC

W Further mechanistic experiments at the cellular and molecular levels are needed in future for elucidating the exact role of CSNK2AT in cancer immunity;
Additional prospective clinical studies are also needed in future for evaluating its use as a novel tumor immunotherapy-related biomarker

FIGURE SS5. Schematic diagram of main findings and future perspectives of the study. TCGA,

the cancer genome atlas; CSNK2A1, casein kinase 2 alpha protein 1; IHC, Immunohistochemistry;

LIHC, liver hepatocellular carcinoma.



