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Blood (15mL) samples was collected at baseline based on exclusion/inclusion criteria. Blood samples then subjected to centrifuge for 20 minutes at 2,000 rpm at 4 °C for plasma isolation1.
Proteomic and metaproteomic:  To digest 50 μg equivalent proteins was isolated and reconstituted in 200 μl ABC (ammonium bicarbonate) buffer, 20 μl of 10 mM Dithiothreitol (DTT) was added followed by incubation at 60°C for 1 h in a water bath to reduce proteins. Post-reduction, 15 μl of 10 mM IAA (Iodoacetamide) was added and incubated for 30 min in the dark for alkylation of proteins, then 10 μl of modified sequencing grade trypsin (0.1 μg/ μl), was added followed by incubation at 37°C for 20–24 h in a water bath.  To inhibit the trypsin activity in reaction mixture, add 5μl of conc. formic acid2. 
(a) C18 column mediated desaltation of peptides: Sample cleanup was performed using the C18 spin column using the following steps: (1) column washing. (2) Equilibration of the column. (3) Binding of peptides to the column. (4) Elution. Eluted samples were subjected to lyophilization at 4°C. The lyophilized samples were reconstituted in 40 μl of 0.1% (v/v) formic acid which was followed by centrifugation at 15,000 g and analysis using a high- resolution mass spectrometer2.
(b) Mass spectrometry analysis proteomics: The peptides were ionized by nano-electrospray and subsequent tandem mass spectrometry (MS/MS) on a Q-ExactiveTM Plus (Thermo Fisher Scientific, San Jose, CA, United States). The fractions were enriched on a trap column (75 μm x 2 cm, 3 μm, 100Å, nano Viper 2Pk C18 Acclaim PepMapTM 100), at a flow rate of 8μl/min and then resolved on an analytical column (75 μm × 25 cm, 2 μm, 100Å, nano Viper C18, Acclaim PepMapTM RSLC). The peptides were eluted by a 3–95% gradient of buffer B (aqueous 80% acetonitrile in 0.1% formic acid) with a continuous flow rate of 800 nL/min for about 70 min on a 25-cm analytical C18 column (C18, 3 mm, 100 A). The peptides were analyzed using a mass spectrometer with the collision-induced dissociation mode with the electrospray voltage of 2.3 kV. Analysis on the orbitrap was performed with full scan MS spectra with a resolution of 70,000 from m/z 350 to 1800. Mascot algorithm (Mascot 2.4, Matrix Science). Significant proteins were identified at (p < 0.05) and q values (p < 0.05). The threshold of false discovery rate was kept at 0.012.
(c) Mass spectrometry analysis meta-proteomics: The isolated proteins were reduced, alkylated, and digested using trypsin followed by mass spectrometry analysis similar to that stated in proteome analysis section. The MS/MS data was acquired and analyzed by Proteome Discoverer (version 2.3, Thermo Fisher Scientific, Waltham, MA, United States) using the bacterial/fungal sequence (UniprotSwP_20170609, with sequences 467231 and MG_BG_UPSP with sequences 2019194). This was cross validated using Mascot algorithm (Mascot 2.4, Matrix Science) specifically for all possible microbial species. In brief, significant peptide groups were identified at (p<0.05) and q values (p<0.05) and the false discovery rate at 0.01. Only rank-1 peptides with Peptides Sequence Match (PSMs)>3 was subjected to biodiversity and functional analysis using Unipept. Peptides mapping to eukaryotic, fungal, and viral database were rejected and only bacterial species associated peptides were segregated and were subjected to statistical, functional and biodiversity analysis2. 
Metabolomics: An organic phase extraction protocol was used to isolate metabolites from 100 µl plasma sample in training cohort and 100 µl plasma in test cohort 1 and 2. About 400 µl methanol was added to 100 µl of the plasma sample and kept overnight at −20°C for protein precipitation. These samples were centrifuged at 13,000 rpm for 10 min. The protein pellet was discarded, and the supernatant was isolated, dried under vacuum conditions and reconstituted with (90:5:5) 90% water:5% internal standards:5% acetonitrile and then loaded for reverse-phase chromatography in a C18 column (Thermo Scientific™25003102130: 3 μm, 2.1 mm, and 100 mm) using an ultra-high-performance liquid chromatographic system followed by high-resolution orbitrap mass spectrometry (HRMS). All the samples were also pooled together and spiked with internal standards (Dinose b: 1mg/mL; MCPA: 1mg/mL; Dimetrazole: 1mg/mL) and external standards (Cholesterol: 0.1mg/mL; Colchicine: 4mg/mL; Imparinine: 2mg/mL; Roxithromycin: 2mg/mL; Amiloride: 1mg/mL; Atropine:2mg/mL) and was analysed in serial dilutions of 1:1,1:2,1:4 and 1:8 for determining analytical reproducibility. Further, Compound Discoverer 3.0 was used to identify metabolite features (ThermoFisher Scientific, Waltham, United States). The features were annotated using mass list, Chemspider, mz Vault, Metabolika and mzCloud™. Identified and annotated features were subjected to log normalization and Paretoscaling using a MetaboAnalyst 5.0 (http://metaboanalyst.ca.) server and used to perform principal component analysis and partial least square discriminant analysis, heat maps, random forest analysis, and others. Pathway enrichment patterns were analyzed using Metaboanalyst 5.0. IBM SPSS Statistics version 2.0 was used for multivariate, correlation, and univariate regression analysis3. 
Correlation Network Analysis: 
WMPCNA: The WMPCNA was performed using Perseus software using the WGCNA R software package was downloaded and linked to Perseus. The data was log normalized, and then the z score was applied. Finally, the WCGNA module was applied (Network type - signed; Correlation function – bicor and Power- 9), and WPCNA was created2,4.
WMCNA:
The WMCNA was performed using Perseus software using the WGCNA R software package was downloaded and linked to Perseus. The data was log normalized, and then the z score was applied. Finally, the WCGNA module was applied (Network type - signed; Correlation function – bicor and Power- 9), and WPCNA was created (9)2.
MMCN: Multi-modular correlation network was developed by correlating the modules identified at the WPCNA and WMCNA analysis.
Probability of death (POD) calculation: In the current study Probability of death (POD) for was assessed to determine the early biomarker of, cirrhosis, sepsis and non-survival POD was calculated using the Top 6 proteins, meta-proteins and metabolites identified based on p value, AUC, and mean decrease in accuracy using IBM SPSS 203. 
Statistical Analysis: Results are shown as mean and standard deviation unless indicated otherwise. Statistically analysis was performed using Graph Pad Prism v6, SPSS V20 and P-values of < 0.05 using Benjamini & Hochberg correction was considered statistically significant. Unpaired (two-tail) Student’s t test, Mann- Whitney U test was performed for comparison of two groups.  For comparison among more than two groups, one-way analysis of variance, Kruskal-Wallis test was performed. All correlations were performed using Spearman correlation analysis and R2>0.5, p<0.05 was considered as statistically significant. Annotated features were subjected to different statistical software platforms. First, missing value imputation was applied on data in which half the minimum positive value was estimated for Lipidomics and meta-proteome that were undetected in the samples. Subsequently, data was filtered based on non-parametric relative standard deviation (MAD/median) and were subjected to log normalization and Pareto-scaling using Metaboanalyst 5.0 (http://metaboanalyst.ca.) server. PCA and PLS-DA, Heat map, DSPC network, Random-forest analysis, and other statistical analysis were performed. 
To determine best POD (Probability of death) among the different features, a multivariate AUROC analysis was performed by IBM SPSS. Further, to assess the best severity index of acute liver failure in non- survival patients, CTP and PELD were compared to POD of metabolome in multivariate analysis. Additionally, survival analysis was performed by Kaplan-Meier curve in IBM SPSS4.
Machine learning; approach was employed using five different ML (LDA, RF, SVM, KNN, CART) algorithms to validate the plausible biomarker metabolomic species. In total, we implemented 5 ML algorithms along with 6 metabolomic species individually as well as combinedly. Fourfold (outer) nested repeated (five times) tenfold (inner) cross-validation (with randomized stratified splitting) was done on training and test cohort in R with the Caret package. In this way, repeated tenfold cross-validation was performed 20 times and the models obtained with the best results. Besides, the overall cross-validation prediction performance was summarized by the accuracy, sensitivity, specificity and -log10p performance measures. The equations used to quantify these performance measures are presented below (in which TP represents true positives, TN represents true negatives, FP represents false positives and FN represents false negatives):
Accuracy=TP+TN/ TP+TN+FP+FN
Sensitivity=TP/TP+FN
Specificity=TN/TN+FP4
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