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Figure S1. Data processing. (A, B) PCA analysis and Box plot of expression profiles before batch effect correction. (C, D) PCA analysis and Box plot of expression profiles after batch effect correction. (E) t-SNE plot of subjects before batch correction with Combat. (F) t-SNE plot of subjects after batch correction with Combat.
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Figure S2. The functional analysis for sepsis-induced ALI. (A) Biological process. (B) Cell component. (C) Molecular function. (D) KEGG pathway enrichment analysis.
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Figure S3. Correlation plot of genes remaining after filtering out those with high correlation (Spearman’s >0.5)
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Figure S4. The DEGs selected by each machine learning methods. (A)-(D) Elastic net, svm, random forest and XGBoost were conducted to select features and sort by importance.
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Figure S5. The expression levels of genes selected by at least two methods. (A) The expression of selected genes in sepsis and sepsis-induced ALI. (B) Heatmap showed the selected genes expression in sepsis and sepsis-induced ALI.
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Figure S6. Individual diagnostic genes CIC used to assess the performance of nomogram. (A)-(D) The CIC of ARHGDIB, ALDH1A1, TACR3, TREM1 and PI3.


Table S1. Basic information of the datasets included in this study
	Accession
	Cohort description
	Timing of gene expression profiling
	Sample type
	Country
	Sepsis-related ALI / Total

	GSE66890
	Sepsis and Sepsis-related ARDS
	Within the first 24 hours of admission
	Whole blood
	United States
	29/57

	GSE10474
	Sepsis and Sepsis-related ALI
	Within 48 hours of admission
	Whole blood
	United States
	13/34

	GSE32707
	Sepsis and Sepsis-related ARDS
	On the day of admission
	Whole blood
	United States
	18/48

	E-MTAB-5273
	Sepsis and Sepsis-related CAP
	First day of ICU stay
	Circulating leukocytes
	UK
	127/221

	E-MTAB-5274
	Sepsis and Sepsis-related CAP
	First day of ICU stay
	Circulating leukocytes
	UK
	24/108





Table S2: Parameters used to optimise an XGBoost classifier for sepsis-induced using genes. a: the range of each parameter tuned, b: the optimal parameter for the initial xgboost model, c: the final parameter value used for an xgboost model trained on a reduced number of genes.
	Parameter
	Available Range
	Optimisation rangea
	Initial valueb
	Optimal valuec

	No of trees
	1 - ∞
	100 - 10 000
	4300
	200

	Learning rate
	0 - 1
	0∙01, 0∙025, 0∙05, 0∙1, 0∙2, 0∙3
	0∙025
	0∙025

	Maximum tree depth
	0 - ∞
	1, 2, 3, 4, 5, 6
	1
	3

	gamma
	0 - ∞  
	0, 0∙05, 0∙1, 0∙5, 0∙7, 0∙9, 1
	0∙05
	0.5

	Minimum child weight
	0 - ∞
	1,2,3,4
	2
	2

	Subsample rate (row sampling)
	0 - 1
	0∙5, 0∙75, 1∙0
	0∙5
	0∙5

	% feature used in each boost (column sampling)
	0 - 1
	0∙4, 0∙6, 0∙8, 1∙0
	0∙4
	1
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