Ectopic expression of chemokines and chemokine receptors in relation to immune cell infiltration, prostate cancer recurrence, and drug selection
Material and Methods

Patient and Samples
mRNA expression data (raw counts) of 495 and 388 PRAD patients with matched clinical annotations including tumor stage, gender and recurrence free time were downloaded from the Cancer Genomes Atlas (TCGA) and Gene expression Omnibus (GEO) database respectively. Gene somatic mutation data (MAF files) of PRAD was obtained from TCGA.

Identification of PRAD subtypes
Chemokines and chemokine receptors were summarized from previous study and a total of 67 genes was obtained[6]. Unsupervised clustering algorithm was employed for cluster analysis of these genes. R package Consensus-Clusterplus package was used for the analysis and the repetition was set to 100 to ensure the credibility of the classification. 

Calculation of immune cell and stromal cell infiltration
ESTIMATE algorithm, which could portrait the general infiltration level of stromal and immune cell, was used to calculate immune score and stromal score. Single sample GSEA was used to assess the infiltration of 28 immune cells. Moreover, microenvironment cell population counter (MCP-counter) was also used to evaluate the absolute abundance of immune and stromal cells in the tumor microenvironment. 

Pathways and enrichment analysis
To explore potential pathways and biological processes correlated with chemokine signature, Kyoto Encyclopedia of Genes and Genomes (KEGG) and gene ontology (GO) enrichment analyses was conducted using R package “clusterProfiler”. 

Tumor mutational burden (TMB) analysis
Tumor mutational burden was defined as mutations per million bases. Tumor mutation data was obtained from TCGA database and subsequent analysis was conducted by R package “maftools”.

Drug and immunotherapy sensitivity prediction
Drug sensitivity prediction was conducted as previously described[16]. Gene expression profile and somatic data of human cancer cell lines (CCLs) were downloaded from the Broad Institute Cancer Cell Line Encyclopedia (CCLE) project  (https://portals.broadinstitute.org/ccle/)[17]. Drug sensitivity data of CLLs were obtained from the Cancer Therapeutics Response Portal (CTRP v.2.0, released October 2015, https://portals.broadinstitute.org/ctrp) and PRISM Repurposing dataset (19Q4, released December 2019, https://depmap.org/portal/prism/). The CTRP contains the drug sensitivity data of 481 compounds in 835 CCLs and the PRISM contains the sensitivity data of 1448 compounds in 482 CLLs. Both datasets use the area under the dose-response curve (AUC) values as a calibration of drug sensitivity and lower AUC values suggest increased sensitivity to treatment. K-nearest neighbor (k-NN) imputation was used to impute the missing AUC values. The sensitivity to anti-PD-1 and anti-CTLA-4 therapy was predicted by comparing the gene expression of tumor subtypes with 47 melanoma patients treated with immunotherapy using subclass mapping (https://www.genepattern.org/). 

Construction of chemokine related risk score
Univariate cox analysis was used to identify genes correlated with recurrence (P < 0.05). Thereafter, recurrence related genes was analyzed with the LASSO multivariate Cox regression algorithm using R package “glmnet”. Then, the key genes and coefficients in the risk score signature were identified according to the most suitable penalty parameter λ. The risk score formula was Risk score =  , where Coefi is the coefficient and Expi is the normalized expression of each gene. The risk score was constructed based on the training set and validated in the external cohort. 
Statistical analysis
All statistical analysis was conducted with R software (https://www.r-project.org/). Unpaired student t test was used to compare two groups with normally distributed variables. One way analysis and Kruskal-Wallis test of variance were used as parametric and non-parametric methods for three groups comparing. The surv-cutpoint function of survminer package was used to determine the optimal cutoff point in each dataset. Detailly, all potential cutoff points were tested to identify the maximum rank statistic and subsequently patients were divided into risk score high and risk score low group according to optimal cutoff point. Survival curves were plot with Kaplan-Meier method and p value was calculated with log rank test. P value less than 0.05 was considered as statistically significant.


SUPPLEMENTARY FIGURES
[bookmark: _Hlk156081316]Supplementary Figure 1 The correlations between the genes.
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Supplementary Figure 2 Immune cell infiltration using CIBERSORT (A-C) three common immunoinhibitors, and (D) TIDE score.
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Supplementary Figure 3 interleukin related risk score
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