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Fig. S1. a) Volcano plot of differential bacterial abundance associated with the Wisconsin Card 

Sorting Test (WCST) as calculated by DESeq2 from shotgun metagenomic sequencing in an 

independent cohort (n=24), controlling for age, sex, and education years. Fold change associated 

with a unit change in the WCST and Benjamini-Hochberg adjusted p-values (pFDR) are plotted 

for each taxon. Significantly different taxa are coloured according to phylum. b) Partial Spearman 

correlation controlling for age, sex, and education years, between the plasma levels of folic acid 
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and the KEGG metagenome function dut. c) Partial Spearman correlation controlling for age, sex, 

and education years, between the plasma levels of uric acid and the KEGG metagenome function 

thyX. d) Volcano plot of differential bacterial abundance associated with the Stroop Colour Word 

Test (SCWT) as calculated by DESeq2 from shotgun metagenomic sequencing in the IRONMET 

cohort after 1-year of follow-up (n=69), controlling for age, sex, and education years. Fold change 

associated with a unit change in the SCWT and Benjamini-Hochberg adjusted p-values (pFDR) 

are plotted for each taxon. Significantly different taxa are coloured according to phylum. Only 

bacterial species that were also significantly associated with the SCWT at baseline and in the 

same direction are highlighted. e) Manhattan-like plot of significantly expressed KEGG 

metagenome functions associated with the SCWT identified from DESeq2 analysis in the 

IRONMET cohort after 1-year follow-up (n=69) adjusted for age, sex, and educations. The -log-

10(pFDR) values are multiplied by the fold change (FC) sign to take into account the direction of 

the association. Bars are coloured according to the pFDR. Metagenomic functions that were also 

associated with the SCWT at baseline are highlighted in bold.  
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Fig. S2. Plasma and faecal metabolomics linked to metagenome functions associated 

with the SCWT in the Ironmet cohort. Barplots of the normalized variable importance 

measure (VIM) for the metabolites associated with the KEGG metagenome functions 

exodeoxyribonuclease V, dUTP pyrophosphatase (dut), and thymidylate synthase (thyX) 

in a-c) plasma and d-f) faecal samples, respectively. Significant metabolites were 

identified through a multiple random forest-based machine learning variable selection 

strategy using the Boruta algorithm with 5000 trees and 500 iterations. All metabolites 

were identified based on exact mass, retention time and MS/MS spectrum, except those 

with (*) that were only identified based on exact mass and retention time. Unidentified 
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metabolites are shown as exact mass@retention time. 4-HPLA, 4-hydroxyphenyllactic 

acid; EPA, eicosapentaenoic acid; FA, fatty acid. 
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Fig. S3. a) Correlations among selected KEGG metagenomes functions and dietary items. 

b)Manhattan-like plot of significantly expressed KEGG metagenome functions associated with 

the ACC volume after 1-year follow-up in the Ironmet cohort (n=60). The -log10(pFDR) values 

are multiplied by the fold change (FC) sign to take into account the direction of the association. 

Bars are coloured according to the pFDR. Metagenomic functions that were also associated with 

the ACC volume at baseline are highlighted in bold, and those also associated with the SCWT at 

baseline at highlighted in italics. 
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Fig S4. Over-representation analysis from significant recipient mice PFC genes associated 

with the donors metagenome functions. a) Over-represented biological processes from Gene 

Ontology based on significant genes linked to the donors dUTP pyrophosphatase (dut). Over-

represented terms are shown in color, with red indicating higher significance. b) Over-represented 

Reactome pathways from significant genes linked to the donors exodeoxyribonuclease V. Each 

node is a predefined gene set. The node size reflects the size of the gene set and the node color its 

P-value. An edge denotes shared genes between sets. The edge width reflects the size of this 

overlap and the color reflects the number of genes from the input list contained in the overlap. 
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