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Figure S1. A. Flux span of the unconstrained (left) and physiologically (right) constrained
Harvey model. Flux variability analysis was performed on all model reactions to calculate the
flux span of each reaction (fluxSpani = vmaxi — vmini). The addition of the physiological
constraints on 12.5% of the model reactions, resulted in a reduction of median flux span from
1,000,000 mmol/day/person (left) to 9.11 mmaol/day/person (right). B. Degree of functional
redundancy in the WBM models. We removed random subsets of reactions from the male
WBM model and checked the feasibility of a unit flux through the whole-body maintenance
reaction (1000 experiments per random reaction subset). We found that there was an
exponential drop in the number of feasible models as the fraction of reactions removed was
increased.
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Figure S2. Microbiome project data of 149 shotgun metagenomic samples of healthy
individuals (Peterson et al, 2009) mapped onto the 773 gut microbial reconstructions
(AGORA) (Magnusdottir et al, 2017). On average, AGORA captures 131 +/- 19 microbes
per HMP individual, accounting for 91 +/- 7% of the relative abundance.

L-glutamate
Histamine
L-histidine
L-tryptophan
L-tyrosine

Figure S3. Strain-level contributions to overall amino acid and neurotransmitter
production in 149 personalized microbiomes without the host. Strain-level contributions
in 149 personalized microbiome models (without the WBM models) to the overall production
of GABA, histamine, L-glutamate, L-histidine, L-tryptophan, and L-tyrosine. The
contributions were determined by computing the maximal secretion flux in mmol/day/person
through the internal exchange reaction of each strain for the respective metabolite. The
columns show strain to metabolite contributions annotation by class and phylum, and the
rows show the 149 microbiomes.
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Figure S4. Dependence of liver sulfotransferase flux on the abundance of the
Clostridioides genus in 149 personalized WBM models. The flux for p-cresol sulfate
formation by the liver sulfotransferase (mmol/person/day) is plotted against the relative
abundance of the Clostridioides genus in 149 personalized WBM models. The Clostridioides
genus includes Clostridioides difficile, which produces p-cresol. Regression line and R-squared
value from linear regression with fractional polynomials, p-value from corresponding
likelihood ration test.
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