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Figure S1: Global distribution of OTUs detected in BALs from children independently of asthmatic status. Car: Carnobacteriaceae; Dolo: Dolosigranulum; Sta: Staphylococcales; Ge: Gemellaceae (Gemella); Clo: Clostridia; Lac: Lachnospirales (Lachnospiraceae); Bur: Burkholderiales; Nei: Neisseriaceae (Neisseria); Pse: Pseudomonadales; Mor: Moraxellaceae (Moraxella); Prevo: Prevotella histicola; Allop: Alloprevotella; Por: Porphyromonadaceae (Porphyromonas); Cor: Corynebacteriales (Corynebacteriaceae); Coryn: Corynebacterium; C: Campylobacteria; Ca: Campylobacterales (Campylobacteraceae); Cam: Campylobacter; Fu: Fusobacteriota; Fus: Fusobacteriia (Fusobacteriles; Fusobacteriaceae, Fusobacterium).
Figure S2: Pie chart representing the class of the metabolites identified in BALs from children independently of asthmatic status. NA: not applicable.
[bookmark: _GoBack]Figure S3: Differential univariate analysis on all annotated metabolites, presented by Volcano Plot for the comparison between SA and NA. Plot represents statistical significance (P-value) × magnitude of change (fold change). P-values were not corrected for multiple testing and were considered significant for p < 0.05. Blue points correspond to metabolites significantly more abundant in BALs from SA than in NA and green point metabolites significantly more abundant in BALs from NA than in SA.
Figure S4: Methionine metabolism. Comparison of metabolites intensity, involved in methionine pathways, in non-asthmatic (green dots) and severe asthmatic (blue dots) patients. P-values were calculated with Mann-Whitney tests. Metabolites in bold correspond to metabolite annotated in our analysis.
Figure S5: A. Explanation of the global variance of the Muti-Omic Factor Analysis (MOFA) model by the different datasets (microbiota, immunology, metabolomic). B. Explanation of the variance of each factor by the different datasets (microbiota, immunology and metabolomic). C. Correlogram representing correlation between the eight factors of MOFA analysis (positive correlation in red, negative in blue).
Figure S6: Scatter plots of expression levels of cytokines and immunoglobulins with the largest weight in Factor 1 from Muti-Omic Factor Analysis (MOFA), plotted against the corresponding factor values. Factor1 values (x-axis) versus expression level of cytokines (y-axis). Pro-Leu: L-prolyl-L-leucine; Val-Pro: valyl-proline. Samples are coloured by asthmatic status: severe asthmatic patients in blue and non-asthmatic patients in green. Pearson correlation coefficient (R) with significance (p value) is presented in the box.
Figure S7: Scatter plots of intensity of metabolites with the largest weight in Factor 1 from Muti-Omic Factor Analysis (MOFA), plotted against the corresponding factor values. Pro-Leu: L-prolyl-L-leucine; Val-Pro: valyl-proline. Factor 1values (x-axis) versus metabolites intensities (y-axis). Samples are coloured by asthmatic status: severe asthmatic patients in blue and non-asthmatic patients in green. Pearson correlation coefficient (R) with significance (p value) is presented in the box.

