Supplementary material

Supplementary Figure 1 : Systemic and tissue-specific modulation of tryptophan levels
(A) Plasma Trp levels over time in control and Trp-low groups (n = 9 per group). Red arrows indicate Trp supplementation in mice receiving the Trp-low mice. Mixed-effects two-way ANOVA; *p < 0.05, ***p < 0.001. (B) Trp abundance in gut content, skin and hippocampus after 3 weeks of diet. Females only; n = 18 (GC and skin) and 13 (hippocampus) per group; pooled from 4 and 2 independent experiments respectively. Unpaired t-test. (C) Trp abundance in gut content (left) n= 23-25 and brainstem (right) n = 18 after 4 weeks of diet. Females only; pooled from 4 and 2 independent experiments respectively Unpaired t-test. (D) Trp levels in plasma, skin and gut content of males after 3 and 4 weeks of diet. n = 3–7.  Kruskal–Wallis test. (E) Heatmap of selected skin metabolites after 3 weeks of control or Trp-low diet. Z-scores calculated by centering and scaling intensities across all samples. Color scale indicates relative abundance (red: higher than mean; blue: lower than mean). (F) PCA of Trp metabolites in gut content (left) and plasma (right). Pooled data from 4 independent experiments at weeks 3 and 4 (females only; N = 75). Centered log-transformed data. (G) Absolute quantification of selected host- (QA, kynurenine, PA, 5-HIAA) and microbial-derived (IAM, ILA) Trp metabolites in gut content after 4 weeks of diet. Females only; n = 19 per group form 3 independent experiments. Unpaired t-test.


Supplementary Figure 2: Skin morphology and immune profiling
(A) Epidermal thickness measured on histological sections after 3 to 4 weeks of diet. Each dot represents one mouse (mean of 8 measurement points), with mean +/-SEM. n = 10 per group. Unpaired t-test. (B) Representative H&E-stained skin sections after 4 weeks of diet. Scale bar: to show. (C) Expression of cytokines and chemokines in total skin after 4 weeks of diet measured by Biomark assay. Data expressed as fold change relative to controls. n = 19 per group; 3 independent experiments; females only. Unpaired t-test and two-way ANOVA. (D) Gating strategy for flow cytometric analysis of CD45⁺ skin immune cells.

Supplementary Figure 3 : Gut and additional microbiota analyses
(A) Alpha diversity of the skin (left) n=14 to 16 and gut content (right) n=10 to 11 microbiota at week 4. Pooled data from 2 independent experiments. Individual values with mean ± SEM. Unpaired t-test. (B) Bar plot showing the relative abundance of major bacterial class and genera detected in the gut at week 4 in control (n =?) and Trp-low (n = ?) mice. (C) relative abundance of major bacterial phyla in the gut at week 3 from two independent experiments (n = 4-5 per group). Each bar represents one mouse. (C) Differential abundance analysis of gut microbiota at week 4 using DESeq2. Bar plot showing log₂ fold change (log₂FC) of significantly modulated taxa in Trp-low versus control groups. We used the Generalized Linear Model implemented in DESeq2 to identify the differential abundant genera. DESeq2, is a method for differential analysis of count data, using shrinkage estimation for dispersions and fold changes to improve stability and interpretability of estimates 41. (D) TrpNet produces the tryptophan metabolism network for intuitive visualization and understanding. TrpNet consolidates known bio-transformations of tryptophan metabolism into 130 reactions and 108 metabolites annotated with microbial or/and host origins.
 
 


