Supplement Figure 1: Prognostic Analysis of SPEN expression. (A-D) Forest map shows the univariate cox regression results of SPEN for OS, DSS, PFS and DFS in TCGA pan-cancer. (E-G) Kaplan-Meier overall survival of SPEN is shown in ACC, KIRC and LIHC from TCGA database.
Supplement Figure 2: Associations of SPEN expression with immune infiltration. (A) The heatmap displaying the correlations of SPEN expression with ImmuneScore, StromalScore, and ESTIMATEScore in pan-cancer. (B-E) The correlation between SPEN and infiltration level of nature killer T cells (NKT), CD4+ T cells, cancer-associated fibroblast (CAF) and regulatory T cells (Tregs) using TIMER2 database.
Supplement Figure 3: Correlations between SPEN expression and TMB, MSI and immune checkpoints in pan-cancer. (A) Radar map of correlation between SPEN expression and TMB. The red reveals the correlation coefficient. (B) Radar map of correlation between SPEN expression and MSI. The blue reveals the correlation coefficient. (C) Correlation between SPEN expression and immune checkpoints. (*p < 0.05; **p < 0.01; ***p < 0.001 and ****p < 0.0001.)
Supplement Figure 4: The regulator prioritization clustering heatmap showed the association between SPEN expression and immunotherapy responses.
Supplement Figure 5: Correlations between SPEN copy number alteration (CNA) and TMB, MSIsensor and MSI MANTIS scores in pan-cancer. (A) TMB in SPEN CNA samples and non-CNA samples. (B) MSI MANTIS scores in SPEN CNA samples and non-CNA samples. (C) MSIsensor scores in SPEN CNA samples and non-CNA samples.
[bookmark: _GoBack]SPEN Expression and clinical Extraction
The SPEN expression of The Cancer Genome Atlas (TCGA) and corresponding normal samples data of the Genotype-tissue expression (GTEx) database were extracted from from the UCSC Xena database (https://xenabrowser.net/datapages/) by using R4.2.0 software. Supplementary file showed that detailed the information of code files and corresponding SPEN expression data were described in Supplementary file (“Exoression. R” and “SPEN Exp.xlsx”)
Survival analysis of SPEN expression
The survival data of pan-cancer was downloaded from UCSC Xena database (https://xenabrowser.net/datapages/) and the overall survival of SPEN was extracted by using R4.2.0 software. Supplementary file showed that detailed the information of code files, including Kaplan-Meier survival and cox regression (OS, DSS, PFS and DFS), and corresponding overall survival data were described in Supplementary file (“Kaplan-Meier survival”, “Survival time.R”, “OS.R”, “DSS.R”, “PFS.R”, “DFS.R” ,“SPEN expression overall survival data.xlsx”)
Survival analysis of SPEN mutation
9 studies involved 2,938 patients that receive ICIs treatment were included [1-9] (Supplement Table2). Supplementary file showed that detailed the information of code files and corresponding survival data (overall, female and male) were described in Supplementary file (“SPEN mutation survival.R” and “SPEN mutation survival data.xlsx”)
Correlation between SPEN expression and TMB, MSI.
The data of TMB and MSI were downloaded from TCGA database. The correlation between SPEN expression and TMB and MSI was analyzed by using R4.2.0 software. Supplementary file showed that detailed the information of code files, including TMB, MSI, and corresponding TMB and MSI data were described in Supplementary file (“TMB”, “TMB rader.R”, “MSI”, “MSI rader.R”, “TMB data.xlsx” and “MSI data.xlsx”)
Correlation between SPEN expression and MMR and immune checkpoints 
The data of Correlation between SPEN expression and MMR and immune checkpoints was obtained from the TIMER2 database (http:// timer.cistrome.org/). The heatmap was obtained by using using R4.2.0 software and corresponding information of code files in the supplementary file (“heatmap.R”).
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Supplement Figure 1
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Supplement Figure 2
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