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Extended Data Fig. 9 | Shared microbiome features of obesity measures 
and their metabolic associations. a. Barplots show number of differentially 
abundant taxa across metBMI residuals, BMI, VAT attenuation, and area, 
categorized as confounded (orange) or unconfounded (green) by medication. 
Circles above bars indicate proportions of low-abundant features (see methods, 
shaded by confounding status). Low-abundant species constituted 33%, 31%, 
and 8% of taxa along BMI, VAT attenuation, and VAT area, respectively, with ~ 50% 

confounded by medication (except VAT area). b. Venn Diagram illustrates taxa-
overlaps between traits (ANCOM-BC, Cohen’s D > 0.05, Q value < 0.1). c. Heatmap 
displays two-sided Spearman’s correlations between shared species and clinical 
markers (Q value < 0.1) in the IGT-microbiota cohort (n = 1,408). Marker color 
indicates effect direction. Bar plots show the percentage of features in the 
heatmap significantly correlated with the covariate. d. Similar to c, showing taxa 
uniquely associated with metBMI residuals. ** P value < 0.01, *** P value < 0.001.
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Extended Data Fig. 10 | Top metabolites predictive of metBMI show wide 
associations with microbiome species. a. Contribution of top predictor 
metabolites (selected by recursive feature elimination or retained across all 10 
LASSO models) to the model. Signed effect sizes are depicted by color (purple for 
higher predicted metBMI with positive coefficients, green for lower predicted 
metBMI with negative coefficients). Metabolites are labeled and colored by 
subpathway, with each subpathway represented by a unique tile color.  

b. two-sided Spearman’s correlations between 708 gut microbial species and 55 
metabolites from the top 66 metabolites selected in recursive feature elimination 
and all 10 LASSO models (shown in a) in the IGT-microbiota cohort (n = 1,408). 
Displayed are Spearman’s Rho values for significant associations after adjusting 
for multiple testing ad modum Benjamini–Hochberg (Q value < 0.05). Metabolite 
labels are colored based on their effect direction in metBMI prediction (purple 
for higher metBMI, green for lower metBMI).
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