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Analysis of the gut microbiota of Japanese Alzheimer’s disease patients and characterization of
) their butyrate-producing bacteria
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Alzheimer’s disease (AD) is an age-associated disease which accounts for 60-80% of all dementia. Recently, there has been increasing evidence
indicates the etiology of diseases associated with the central nervous system (CNS) has a relationship with gut microbiota, creating a complex gut-
brain-axis. The bidirectional communication between the gut microbiota and the CNS plays a key role in physiological as well as mental health. This
study aimed to investigate the alteration in the gut microbiota of AD patients by next-generation sequencing approach, as well as the cultivable
butyrate-producing bacteria in AD patient’s gut microbiota by the cultural approach. The gut microbiota of 17 Japanese who were diagnosed with AD
(AD group) was compared with that of 17 Japanese healthy parsons (HC group) in term of their bacterial taxonomies, diversities and metabolic
pathways which predicted from their gut microbiome. Furthermore, the gut microbiota of the Japanese AD group was also analyzed to compare with
those of American AD group to have the insight of the gut microbiota of AD group in different countries. Next, butyrate-producing bacteria which
were isolated from AD patient’s feces were characterized their butyrate production ability, the determination of genes encoding for butyrate synthesis.

The first study is the comparison of the gut microbiota of 17 Japanese AD group with that of 17 Japanese HC. Total sequences of 181,580 reads were
assigned to 2,583 OTUs (operational taxonomic units), consisted of 12 phyla, 22 classes, 33 orders, 70 families and 147 genera. The phyla of
Actinobacteria, Verrucomicrobia, Cyanobacteria, and TM7 contributed to the differences in phylum level between the two groups with p < 0.05%.
The weighted and unweighted UniFrac distances between AD and HC groups were significant differences at p < 0.001. The gut microbiota of 17
Japanese AD and 25 American AD group was evaluated. The total reads were 4,000,035 reads which were grouped into 14,593 OTUs, comprised 12
phyla, 26 classes, 30 orders, 79 families, and 180 genera. The phyla of Proteobacteria made the differences in the gut microbiota of the two groups.

The second study aimed to isolate butyrate-producing bacteria from Japanese AD group. 226 isolates were randomly picked from four AD patient’s
fecal samples, and assigned into 60 OTUs. Sixteen OTUs of 60 OTUs were selected on scan-searching against the public databases. Fifteen out of the
16 isolates were indeed able to produce butyrate in culture. Eight isolates possessed butyrate kinase (buk), while five isolates possessed butyryl-CoA:
acetate CoA-transferase (but). The CoA-transfer-related gene was identified as butyryl-CoA:4-hydroxybutyrate CoA transferase (4-hbt) in four strains.
Whole genome sequences of the butyrate-producing bacteria were sequenced and annotated for their features, included genes encoding for butyrate
production. The presence of cultivable butyrate-producing bacteria in AD group suggested the further study of this community in AD group due to

their positive effect.
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