Supplementary Table. 1. Summary of data sources, cohorts, sample sizes, eligibility criteria, and analytical outputs
	Analysis module
	Database / platform
	Cohort / cancer scope
	Sample size
	Eligibility / preprocessing
	Main analysis / output

	Normal-tissue NAT10 expression
	HPA
	Normal human tissues
	Platform-dependent
	Available HPA normal-tissue expression data and representative images
	Normal-tissue expression profile; qualitative IHC/IF visualization

	Tumor-versus-normal NAT10 expression
	TCGA, GTEx, TIMER2.0
	Pan-cancer
	Not uniformly reported
	Available TCGA/GTEx expression data; TCGA-GTEx comparisons treated as non-matched cross-dataset comparisons
	Tumor-versus-normal NAT10 expression comparisons

	Pathological-stage analysis (GEPIA2)
	GEPIA2
	KIRP, LIHC, LUAD, PAAD
	Platform-derived
	Stage-annotated TCGA samples available in GEPIA2
	NAT10 expression comparison across pathological stages

	Pan-cancer pathological-stage analysis
	UCSC Xena; TCGA TARGET GTEx
	30 cancer cohorts after filtering
	Initial dataset N = 19,131
	Expression values were obtained as log2(TPM + 0.001) without additional transformation; cancer cohorts with fewer than three available samples were excluded.
	Pairwise t test and multi-group ANOVA across stage groups

	Survival analysis (GEPIA2)
	GEPIA2
	TCGA cancer types
	Platform-derived
	High/low NAT10 groups defined by 50%/50% median-based cutoff
	OS and DFS Kaplan-Meier analyses with log-rank testing

	Pan-cancer survival screening
	UCSC Xena; TCGA TARGET GTEx
	44 cancer cohorts after filtering
	44 cancer cohorts retained
	Expression values were obtained as log2(TPM + 0.001) without additional transformation; samples with missing survival data, follow-up shorter than 30 days, and cancer cohorts with fewer than 10 samples were excluded.
	Univariable Cox regression; HRs with 95% CIs; log-rank testing

	Immune-regulatory genes, immune checkpoints, and stemness
	UCSC Xena
	Pan-cancer
	Not uniformly reported
	Available NAT10, immune-gene, checkpoint-gene, and DNAss variables
	Pearson correlations with 150 immune-regulatory genes, 60 checkpoint genes, and DNAss

	Tumor microenvironment scores
	UCSC Xena; ESTIMATE
	Pan-cancer
	Not uniformly reported
	Gene-expression profiles mapped to GeneSymbol; ImmuneScore, StromalScore, and ESTIMATEScore calculated per sample
	Pearson correlations between NAT10 expression and ESTIMATE-derived scores

	Immune-cell infiltration
	TIMER2.0
	TCGA cancer types
	Platform-dependent
	Platform-specific algorithms: xCell, TIMER, CIBERSORT, CIBERSORT-ABS, QUANTISEQ, MCP-counter, EPIC, and TIDE
	Associations between NAT10 expression and estimated immune/stromal-cell infiltration

	NAT10-interacting proteins and associated genes
	STRING, GEPIA2, TIMER2.0, SangerBox
	Pan-cancer / gene-level analyses
	50 proteins; top 100 genes; top 10 displayed
	Experimentally supported human NAT10-binding proteins; GEPIA2 Similar Gene Detection
	PPI network; Spearman correlation heatmap; KEGG/GO enrichment

	Pan-cancer NAT10 genomic alterations
	cBioPortal
	Pan-cancer
	30 cancer types with NAT10 alterations
	Available cBioPortal cancer cohorts
	Alteration frequency and mutation-spectrum analyses

	Tumor mutational burden
	TCGA MuTect2 SNV; maftools; UCSC Xena
	37 tumor types
	37 tumor types
	TMB calculated from TCGA somatic mutation data; TMB and NAT10 expression data integrated
	Pearson correlation between NAT10 expression and TMB

	RNA-modification-related gene analysis
	UCSC Xena
	Pan-cancer
	44 RNA-modification-related genes
	10 m1A-, 13 m5C-, and 21 m6A-related genes; expression values provided as log2(TPM + 0.001), without additional logarithmic transformation
	Pearson correlation heatmap with NAT10 expression

	BRCA cancer-specific analysis
	cBioPortal, HPA, LinkedOmics
	Breast invasive carcinoma (BRCA)
	Platform-dependent
	Available BRCA data in the respective public platforms
	Mutation profile; qualitative HPA IHC; correlated genes; KEGG/GO GSEA

	ESCA cancer-specific analysis
	cBioPortal, HPA, LinkedOmics, CancerSEA
	Esophageal carcinoma (ESCA)
	Platform-dependent
	Available ESCA data in the respective public platforms
	Mutation profile; HPA IF; KEGG/GO GSEA; single-cell functional-state correlations

	Exploratory immune-checkpoint-blockade survival analysis
	Kaplan-Meier Plotter
	No immunotherapy; anti-PD-1; anti-PD-L1; anti-CTLA-4
	No immunotherapy N = 933; anti-PD-1 N = 411; anti-PD-L1 N = 459; anti-CTLA-4 N = 112
	Platform-defined treatment categories; high/low NAT10 groups by auto-select best cutoff
	Kaplan-Meier OS analysis; HRs with 95% CIs; exploratory treatment-group-specific associations


ANOVA, analysis of variance; BRCA, breast invasive carcinoma; CI, confidence interval; CTLA-4, cytotoxic T-lymphocyte-associated protein 4; DFS, disease-free survival; DNAss, DNA methylation-based stemness score; ESCA, esophageal carcinoma; GEPIA2, Gene Expression Profiling Interactive Analysis 2; GO, Gene Ontology; GSEA, gene set enrichment analysis; GTEx, Genotype-Tissue Expression; HPA, Human Protein Atlas; HR, hazard ratio; IF, immunofluorescence; IHC, immunohistochemistry; KEGG, Kyoto Encyclopedia of Genes and Genomes; KIRP, kidney renal papillary cell carcinoma; LIHC, liver hepatocellular carcinoma; LUAD, lung adenocarcinoma; m1A, N1-methyladenosine; m5C, 5-methylcytosine; m6A, N6-methyladenosine; MCP-counter, Microenvironment Cell Populations-counter; NAT10, N-acetyltransferase 10; OS, overall survival; PAAD, pancreatic adenocarcinoma; PD-1, programmed cell death protein 1; PD-L1, programmed death-ligand 1; PPI, protein–protein interaction; QUANTISEQ, quanTIseq immune-cell deconvolution algorithm; SNV, single nucleotide variant; STRING, Search Tool for the Retrieval of Interacting Genes/Proteins; TARGET, Therapeutically Applicable Research to Generate Effective Treatments; TCGA, The Cancer Genome Atlas; TIDE, Tumor Immune Dysfunction and Exclusion; TIMER, Tumor Immune Estimation Resource; TIMER2.0, Tumor Immune Estimation Resource 2.0; TMB, tumor mutational burden; TPM, transcripts per million; UCSC, University of California, Santa Cruz.

