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Sample size
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All sequencing reads generated in this study have been deposited in the National Center for Biotechnology Information (NCBI) BioProject database under accession
number PRJNA785599 (https://www.ncbi.nlm.nih.gov/bioproject/?term=PRJNA785599). All metabolomics data generated in this study have been deposited in the
MetaboLights repository under accession number MTBLS5138 (https://www.ebi.ac.uk/metabolights/MTBLS5138) and are also available at GitHub (https://
github.com/nvpinkham/Dysautonomia). The data and code used for analyses generated in this study are available as a single compressed Source Data file on GitHub
(https://github.com/nvpinkham/Dysautonomia) and deposited at the Zenodo repository (http://dx.doi.org/10.5281/zenodo.7384390). The Silva 16S rRNA database
used for alignment is available at https://www.arb-silva.de/documentation/release-128 and the RDP training set used is available at https://sourceforge.net/
projects/rdp-classifier/files/RDP_Classifier_TrainingData. Microbiome (16S rRNA sequencing) datasets used for comparisons are available at the NCBI BioProject
database accession numbers PRJNA505353 (Martinson et al.) and PRJNA290926 (Baxter et al.).

Both sexes were included but not collected or considered in a priori comparisons. We felt this design was reasonably justified
given the small number of individuals with FD (n~350) worldwide). No information regarding gender was collected or
considered.

Several covariates were considered in the study and are reported in Supplementary Data Table 1 (weight, BMI, age, ability to
eat food orally, antibiotic usage in the previous 3 months, and a clinical chemistry panel).

Patients were approached at annual clinic visits to NYU Langone Medical Center. If interested, cohabitating relatives were
also approached about the study. All subjects (patients and relatives) were recruited with informed consent following IRB-
approved protocols. The potential for self-selection bias was deemed minimal due to the genetic predisposition and highly
penetrant nature of the disease. The Dysautonomia Center at NYU Langone serves the majority of FD patients around the
world and given the prevalence of the disease in the Ashkenazi Jewish community, we assumed minimal potential of bias due
to sample size.

Samples were obtained from enrolled participants under Institutional Review Board approved protocols at both Montana
State University and the New York University School of Medicine (NYU Langone Health).

No sample size calculations were performed a priori. As many samples from human subjects were included as possible using analyses that
accounted for multiple samples from some (but not all) subjects. Mouse experiments were typically based on a minimum of three
experimental animals per cage, and included biological replicates (multiple cages) to add further support for experimental treatment effects.

Samples were excluded from paired, patient-relative comparisons if collected more than 90 days apart. Some 16S sequencing reads were
filtered from the dataset due primarily to poor quality, incorrect length, and when evidence of a chimeric sequence was found.

As described in the manuscript, replication was used in mouse experiments to confirm treatment effects. Figures include more than one
group of experimental animals that served as independent, biological replicates.

For experiments with human subjects, individuals were allocated to the patient cohort based on genotype (homozygous for the FD-causing
mutation in ELP1) and presentation to the FD Dysautonomia Center for annual clinic visits. Paired, cohabitating relatives were also identified
at clinic visits. Covariates were not controlled during allocation. Rather, potential covariates were included in analyses as mixed effects.
Experimental animals were randomized to cages based on sex (males and females housed separately) and genotype (FD and control mice, as




