Fecal microbiota transplantation for Parkinson's patients with constipation: A pilot clinical trial
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Material and methods
Macrogenomic analysis of fecal bacteria before and after FMT
We employed the QIAamp Fast DNA Stool Mini Kit (Qiagen, Germany) to extract fecal bacterial DNA from each sample through a more advanced protocol. Subsequently, we constructed DNA libraries with approximately 500 bp insert sizes for each sample, following the Illumina TruSeq DNA Sample Prep v2 Guide (Illumina, Inc., San Diego, CA, USA).Subjecting all samples to 150 bp paired-end sequencing on an Illumina X-ten platform (San Diego, CA, USA) enabled the alignment of clean reads to the NCBI database (National Center for Biological Information, http://www.).nih.gov) for the detection of known bacteria, fungi, viruses and archaea by SOAPaligner 2.21.Classifying the aligned reads as Kindom, Phylum, Class, Order, Family, Genus, Species, BLAST (Version 2.2.28+) was used to generate taxonomic relative abundance profiles at various levels.Subsequently, the KEGG (Kyoto Encyclopedia of Genes and Genomes)/ EggNOG (evolutionary genealogy of genes) database was used to annotate non-redundant genes.When the protein sequence assembled was comparable (score >60 and E value <1e-5) to the protein sequence in the database, it was deemed to have the same function. We accumulate the relative abundance of all orthologous genes to determine the relative abundance of each KO/NOG.

Analysis of fecal and serum metabolites before and after FMT
SCIEX Triple TOF 5600+, nexera UHPLC lc-30a was employed to analyze metabolites in feces and serum samples, with LC MS (AB) employed. The chromatographic column was acquired via UPLC HSS T3 (2.1*100mm 1.8μ m).The positive ion detection mode is denoted by POS, which entails the quality analyzer only scanning the positive charged ions and filtering out the negative charged ions in order to acquire the data of the positive charged ions; conversely, the negative ion detection mode is denoted by neg, which involves the quality analyzer only scanning the negative charged ions and filtering out the positive charged ions in order to acquire the information of the negative charged ions.After sample pretreatment Analysis, abfconverter.4.0 is employed to perform LC/MS.0 software to convert into ABF format file, and then carry out peak extraction, peak comparison and peak filtering in ms-dial, supplement missing peaks, and carry out substance identification. The data is standardized into excel two-dimensional data matrix, including retention time, mass charge ratio and observation volume (sample), identified substances, peak strength and other information.Simca-p 14.0 software (umetrics AB, Umea, Sweden) is employed to analyze the modified data matrix for multivariate statistical analysis.
Statistical analysis
The VIP value of the opls-da model (threshold >1) is combined with the t-test p value (P <0.05) for metabolomic analysis. To qualitative analyze differential metabolites, the local mass spectrometry database and the online database (metlin) are searched, contrasting the mass charge ratio m / Z of mass spectrometry or the precise molecular mass mass mass.Employing Prism v8.2.1 (GraphPad Software, Inc.), a Student's t test of paired two-tailed design was utilized to differentiate between the groups, with P values of less than 0.05 being deemed statistically significant. The correlation between various species and metabolites was ascertained by utilizing species level distinct species and metabolites supplied, and the correlation was established by R (v3.5).test). When p <0.05,"+" is used to mark the significance, and when p <0.01,"*" is used to mark the significance.The correlation between blue and red is negative, while the deeper the hue, the more powerful the relationship.













Figure S1 FMT significantly improved constipation and neurological symptoms in Parkinson's patients
[image: Figure S1]
(a) Changes in bacterial genus abundance at different time points before and after fecal bacteria transplantation;
(b) The changes in genera and strains at the 2nd and 6th weeks after and before FMT.


Figure S2 Functional genomics found that fecal bacteria transplantation mainly affected the metabolic pathway of flora.
[image: Figure S2]
[bookmark: _GoBack](a-b) Functional genomics analysis of gene structure changes in flora after FMT. Using BLAST (Version 2.2.28+), the nonredundant genes were annotated against the KEGG (Kyoto Encyclopedia of Genes and Genomes)/EggNOG (evolutionary genealogy of genes) database. When the assembled protein sequence was similar (score≥60 and E value < 1e–5) to a protein sequence in the database, the assembled protein was considered to play the same role as the protein in the database.
[bookmark: _Hlk87783890]Figure S3 Metabonomic analysis showed that the changes in differential metabolites decreased with the extension of time in feces. 
[image: Figure S3]
Metabolite analysis was performed in Prism v8.2.1 (GraphPad Software, Inc.) Paired two-tailed Student's t test was used to determine differences between groups. P values of <0.05 were considered statistically significant.
Figure S4 Metabonomic analysis showed that the changes in differential metabolites decreased with the extension of time in serum.
[image: Figure S4]
[bookmark: _Hlk87782762]Metabolite analysis was performed in Prism v8.2.1 (GraphPad Software, Inc.) Paired two-tailed Student's t test was used to determine differences between groups. P values of <0.05 were considered statistically significant.
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