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Fig. S1 Streptococcus thermophilus consumption contributes to strain-specific co-occurrence network among intestinal genera. a, Quantification of S. thermophilus in fecal samples at day 0, day 7, and day 28 during consumption of S. thermophilus strains, and day 50 (22 days after the end of consumption of S. thermophilus strains). Significant differences (One-way ANOVA with Tukey’s multiple comparison, P < 0.05) between different time points are indicated with different letters (a, b and c) above the bars. b, The co-occurrence networks indicating the relationships among differential intestinal genera identified in Fig. 1d (including S. thermophilus) at each time point under each of treatments. 
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[bookmark: _GoBack]Fig. S2 Strain-specific effect in serum and fecal metabolome related to Fig. 2. a, PLS-DA score plots based on the serum metabolomic proﬁles in positive ionization modes. b, PLS-DA score plots based on fecal metabolomic proﬁles in negative ionization modes. c-d, Venn diagram of all identiﬁed metabolites of S. thermophilus/Control difference among the four strains treated groups in serum (c) and feces (d).












[image: ]Fig. S3 Short Chain Fatty Acids (SCFA). a, Cecal levels of acetate, propionate, butyrate, valerate, isovalerate, and isobutyrate. b, Levels of lactate in cecum and feces. Significant differences (One-way ANOVA with Tukey’s multiple comparison, P < 0.05) between groups are indicated with different letters (a, b and c) above the bars.
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Fig. S4 Heatmap showing the association between the taxa and the metabolites in the turquoise module described in Fig. 3a. The taxa were denoted as the genera showing the absolute value of correlation coefficients greater than 0.6 with the turquoise module.


[bookmark: OLE_LINK96][image: ]Fig. S5 Correlations between Short Chain Fatty Acids (SCFAs) and fecal metabolites. a, Correlation matrix between metabolites consensus modules and SCFAs. Modules were determined based on patterns of co-abundance of metabolites using weighted correlation network analysis (WGCNA). Each of the modules was labelled with a unique color as an identifier. Within each cell, upper values are correlation coefficients between module and SCFAs, lower values are the corresponding FDR adjusted-P values. b. Pathways enriched in the turquoise module at a significance threshold of FDR-adjusted P of less than 0.05. c, Heatmap showing an association between the SCFA and the top metabolites in the turquoise module (|MM| >0.85, |MS| >0.2). MM, module membership in each module; MS, metabolite significance which reports the association of each metabolite with each genus. 





















[image: ]
Fig. S6 Heatmap showing the copy numbers of Glycosyl hydrolase (GH) family in 4 S. thermophilus strains.












[image: ]Fig. S7 The bubble map showing the differential pathways among 4 S. thermophilus strains. Welch’s t test (P < 0.01) was used to compare data between each S. thermophilus strain and control group. The pathways were predicted from 16S rDNA surveys by PICRUSt2. 
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