Figure S1. The flow chart.
WGCNA: weighted gene co-expression network analysis; cforest :Conditional Inference Random Forest;LASSO: least absolute shrinkage and selection operator; NB: naive Bayes; GBM: gradient boosting machine; avNNet: model averaged neural network; pda: penalized discriminant analysis; PPI: protein-protein interaction.
Figure S2. ESTIMATE analysis in the sepsis dataset
(A)Distribution heat map of matrix score, immune score, ESTIMATE score and tumor purity in the sepsis dataset, purple represents high score and blue represents low score;(B)Distribution of stromal scores between sepsis and non-sepsis patients; (C) distribution of tumor purity between sepsis and non-sepsis patients; (D) distribution of estimated scores between patients with sepsis and those without sepsis; (E) Distribution of immune scores between patients with sepsis and those without sepsis.
Figure S3. WGCNA analysis in sepsis dataset
(A)Soft threshold display in scale-free network; (B) the average connectivity of different soft thresholds in scale-free networks; (C) gene-gene clustering tree; WGCNA, weighted gene correlation network analysis.
Figure S4. Functional enrichment analysis of GO and KEGG
(A)KEGG functional enrichment analysis based on the sepsis dataset; And (B) GO functional enrichment analysis based on the sepsis dataset. KEGG: Kyoto Encyclopedia of Genes and Genomes; GO: Gene Ontology.
[bookmark: OLE_LINK15]Figure S5a. Contribution of different features to predicted values in different models based on the sepsis training dataset
(A) Contribution of 11 IIRGs to the predicted value in the NB model; (B) the contribution of 11 IIRGs to the predicted value in the LogiBoost model; (C) the contribution of 11 IIRGs to the predicted value in GBM model; (D) the contribution of 11 IIRGs to predicted value in cforest model; (E) the contribution of 11 IIRGs to predicted value in avNNet model; And (F) the contribution of 11 IIRGs to the predicted value in the pda model. IIRGs:important immune-related genes;NB: naive Bayes; GBM: gradient boosting machine; avNNet: model averaged neural network; pda: penalized discriminant analysis.
Figure S5b. Contribution of different features to the predicted value in different models based on the sepsis training dataset
(A) Contribution of 11 IIRGs to the predicted value in the NB model; (B) the contribution of 11 IIRGs to the predicted value in the LogiBoost model; (C) the contribution of 11 IIRGs to the predicted value in GBM model; (D) the contribution of 11 IIRGs to predicted value in cforest model; (E) the contribution of 11 IIRGs to predicted value in avNNet model; And (F) the contribution of 11 IIRGs to the predicted value in the pda model. IIRGs:important immune-related genes;NB: naive Bayes; GBM: gradient boosting machine; avNNet: model averaged neural network; pda: penalized discriminant analysis.
Figure S6. Correlation analysis of expression of 11 IIRGs in the sepsis dataset and immune infiltration in patients
(A) Correlation analysis between the expression of 11 IIRGs and immune cell infiltration in 22 of CIBERSORT algorithm; (B) Correlation analysis between the expression of 11 IIRGs and immune cell infiltration in 24 in ssGSEA algorithm. ssGSEA: single sample Gene Set Enrichment Analysis; Blue for negative correlation, purple for positive correlation. IIRGs: important immune-related genes.
Figure S7. PPI analysis of 11 IIRGs
PPI analysis of 11 IIRGs in STRING database. PPI, protein-protein interaction. IIRGs: important immune-related genes



