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1. Cross-sectional analyses of intestinal microbiota by shotgun metagenome studies and 16S rDNA
studies in PD and DLB

Our research project has been approved by the institutional review boards of the four attending
institutes. We established a method to deliver chilled fecal samples from patients' homes to Nagoya
University. We also established a method to isolated DNA from freeze-dried fecal samples, and
confirmed that alpha diversity values were sufficiently high. We obtained fecal samples from 67 PD
patients and 30 healthy cohabitants. We started shotgun metagenome analysis with HiSeq 2500
running in Nagoya University. For shotgun metagenome analysis, according to the Mocat2 pipeline,
we trimmed fastq files with samtools, eliminated human genome sequences with SAOPaligner,
mapped reads to mOTU.vl database and RefMG database with BWA, and performed annotation
analysis. We have also set up de novo assembly of fastq reads according to the Mocat2 pipeline.

2. Longitudinal analyses of clinical features, laboratory data, and intestinal microbiota in PD and
DLB

We have determined MDS-UPDRS score to estimated PD severity, clinical findings, and
serum/urine biomarkers to be tranced throughout our research period. We analyzed progression of
clinical features of 52 PD patients in 2 years, for which we analyzed intestinal microbiota two years
ag by the YIF-SCAN method, and identified a group of bacteria that are associated with rapid
worsening of PD symptoms in 2 years (submitted).

3. Association of metabolome of intestinal microbiota and PD biomarkers

We analyzed fecal organic acids (short chain fatty acids, SCFAs) by outsourcing, but SCFAs were
not detected in a large number of samples. We thus established an assay system for SCFAs using
LC-MS running in Nagoya University.

4. Effect of PD-specific intestinal bacterium on mouse models for PD
We have set up experimental systems for PD mouse models that either lacks the engrailed gene or
overexpresses alpha-synuclein.

5. Quantification of hydrogen production by intestinal bacteria that are unique to PD

We previously predicted that the number of hydrogen-producing bacteria in the intestine is low in
PD (PL0S One 10: e0142164, 2015). However, the amount of hydrogen produced by each bacterium
that is changed in PD, remains undetermined. We thus quantified the amount of hydrogen produced
by each intestinal bacterium that was changed in PD. Seven bacteria were anaerobically cultured in
liquid medium under 100% nitrogen gas, and the number of bacteria was counted and the produced
hydrogen was quantified by gas chromatrogphy, EAGanalyzer GS-23. We found that Clostridium
coccoides and Clostridium leptum, which were reduced in PD intestines, efficiently yielded hydrogen. Simulation of
intestinal hydrogen production according to the number of intestinal bacteria in PD and the amount of hydrogen
production by each bacterium revealed that the hydrogen production in PD is 1.5-times lower compared to healthy
cohabitants (submitted).
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