Supplementary Methods

Study design, clinical examination, inclusion and exclusion criteria
All children were of Czech nationality and Caucasian ethnicity. None had oncologic disease, immunodeficiency, immunosuppressive therapy, or recent antibiotic exposure (within three weeks before inclusion in the study). Children with selective immunoglobulin A (IgA) deficiency were excluded. Cases were children with biopsy-proven CD diagnosed by an experienced pediatric gastroenterologist according to current ESPGHAN recommendations [1]. To ensure diagnostic certainty, only children with histologically confirmed disease were included. The control group consisted of children undergoing initial diagnostic esophagogastroduodenoscopy for symptoms consistent with gastroesophageal reflux disease (GERD). In all controls, CD diagnosis was excluded both histologically and by negative serology, and no control developed CD during the study period. Because endoscopy without medical indication would not be ethically acceptable in healthy children, a clinically characterized GERD group was used as the controls. Controls had not received proton pump inhibitors or other relevant pharmacologic treatment for at least two weeks before examination. None of the controls were on GFD.

Sampling
Blood was collected into serum separator tubes, centrifuged within two hours, and serum was stored at −80 °C. Stool samples were collected into sterile containers, immediately frozen at home by parents, transported to the hospital under frozen conditions, and stored at −80 °C until analysis. In the CD group, sampling of blood and stool was performed at three time points: before GFD initiation (TP1), and subsequently at follow-up visits as recommended by the ESPGHAN, i.e., after 4–6 months on the GFD (TP2) and after 12–18 months on the GFD (TP3). At each time point, clinical symptoms were recorded, IgA and IgG antibodies against type‑2 (tissue) transglutaminase (TGA), and anti-endomysial antibodies (EMA) in blood samples were analyzed. Additional clinical variables included family history of CD, HLA typing, and total IgA and IgG in blood. Gluten immunogenic peptides (GIP) in stool samples were also assessed, serving as an additional indicator of adherence to GFD. In the control group, TGA IgA, EMA IgA, total IgA in blood were analyzed and one fecal sample was collected only once. Serum concentrations of PFAS were measured only in baseline samples from both groups, while fecal bacteriome analyses were performed in all collected fecal samples.

Determination of adherence to GFD
Qualitative analysis of GIP in stool samples collected in all three TPs from the CD group was performed using a sandwich enzyme-linked immunosorbent assay (ELISA) with the iVYLISA GIP Stool kit (Biomedal S.L.) according to the manufacturer's instructions. GIP concentrations were calculated from absorbance values.
According to the published validation data, the assay has a limit of detection (LOD) of 0.06 µg GIP/g stool and a limit of quantification (LOQ) of 0.16 µg GIP/g stool. GIP concentrations were classified as negative (<0.16 µg/g stool), positive (0.16–0.3 µg/g stool), or strongly positive (>0.3 µg/g stool), according to previously published thresholds [2].

PFAS analysis
Serum samples (200 µL) collected from cases and controls in TP1 were spiked with isotopically labelled internal standards and subjected to protein precipitation with acetonitrile. PFAS were extracted using 96‑well Phree phospholipid removal plates after addition of acetonitrile containing formic acid and isotopically labelled standards; filtrates were evaporated and reconstituted in methanol and ammonium acetate solution and a set of PFAS compounds (N = 19; see their list with detection and quantification limits in Supplementary Table S1) was analyzed by liquid chromatography-mass spectrometry (LC‑MS)/MS instrumental technique as described previously [3].

Bacteriome analysis
DNA was isolated from 92 fecal samples, 10 negative controls (kit chemicals; NCs, 200 µL), commercial mock community (ZymoBIOMICS Gut Microbiome Standard; Zymo Research), and from a bacterial internal standard (ZymoBIOMICS Spike-in Control I by High Microbial Load, Zymo Research, USA) using the AllPrep DNA/RNA Kit (QIAGEN, Germany) according to the manufacturer’s instructions. 
Absolute quantification of the total content of bacterial DNA in each sample was performed in duplicates using quantitative polymerase chain reaction (qPCR), as described previously [4].
All fecal samples and NCs were spiked with the DNA isolated from bacterial internal standard to control for amplification efficiency and prevent false-negative sequencing results; amplicon library preparation, indexing, quality control, and Illumina MiSeq sequencing were performed using a standardized workflow for amplification of the V3/V4 region in 16S rRNA sequence as described previously [5].
Data were processed using nf-core/ampliseq version 2.11.0 [6] from the nf-core collection of workflows [7], utilizing reproducible software environments provided by the Bioconda [8] and Biocontainers [9] projects. Finally, Predicted Relative Metabolic Turnover (PRMT) was computed from the sequencing data (see Zwinsova et al. for details [10]).

Data preprocessing and statistical analysis
The quality control criteria for the determination of the total content of bacterial DNA were at least 50 copies/µL (detection limit) and low variability between technical duplicates (<0.5 cycle threshold) for qPCR. Only samples and NCs with a sequencing depth of at least 5000 reads (including the bacterial internal standard) were retained for downstream analysis. NCs were retained throughout the analysis to monitor potential contamination and are displayed in relevant figures for comparison. Taxonomic profiles were analyzed at the genus level. As bacteriome data are compositional, zero values were imputed by adding a pseudocount of one read, followed by centered log-ratio (CLR) transformation.
The ratio of Bacillota to Bacteroidota relative abundances (formerly Firmicutes/Bacteroidetes ratio) was calculated as a gut dysbiosis indicator, which is also used in patients with CD [11]. Differences in clinical parameters, total content of bacterial DNA, bacteriome diversity, bacteriome composition, and metabolic pathways score were assessed using non-parametric tests. The Kruskal–Wallis test was applied, followed by pairwise Wilcoxon rank-sum tests for comparison between time points or the Mann-Whitney U test for comparison between diagnostic groups with Benjamini–Hochberg correction for multiple testing. Effect sizes were estimated using the rank biserial correlation coefficient. P-values < 0.05 were considered statistically significant, and adjusted p-values < 0.1 were considered statistically significant after multiple testing corrections.
Principal component analysis (PCA) was performed on CLR-transformed abundance data using the PCAtools (v.2.20.0) package to visualize differences in bacterial community composition. To statistically confirm the observed differences between sample groups, a PERMANOVA analysis was conducted using Euclidean distances, as appropriate for CLR-transformed data.
In the correlation analysis, Spearman’s correlation coefficient was used to assess associations between the 25 most abundant bacterial genera, PFAS exposure, and clinical variables. Correlations with an absolute magnitude ≥ 0.5 were considered moderate to strong, and the resulting correlation network of such correlations was visualized using the igraph package (v.2.2.2), employing the Fruchterman and Reingold algorithm [12].
DIABLO (Data Integration Analysis for Biomarker Discovery using Latent variable approaches for Omics studies) from the mixOmics package (v.6.24.0) using Multiblock (s)PLS-DA (Partial Least Squares Discriminant Analysis) was applied in R to integrate datasets of fecal bacterial composition and PFAS concentration in blood serum to explain their relationship within the groups and to define variables contributing the most to discriminate the groups.
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