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Investigation of the physiological effects
of human-residential bifidobacteria

Hirosuke Sugahara

Next Generation Science Institute, Morinaga Milk Industry Co., Ltd.

Human intestine is inherently inhabited by gut microbiota. Recent studies indicate that the com-
position of human gut microbiota is associated with various kinds of diseases. Bifidobacteria are
one of the predominant beneficial bacteria in the human gut microbiota that have been demon-
strated for various beneficial physiological effects to the host. To date, a total of 48 species and 10
subspecies have been reported as the genus Bifidobacterium, which can be classified into Human-
Residential Bifidobacteria (HRB) and non-Human-Residential Bifidobacteria (non-HRB) based on their
residential habitats. The present study focused on the characteristic feature and physiological effect
of HRB.

1) Differential folate production capability among bifidobacterial species

Comparative genomic analysis was performed to evaluate the fundamental differences between
HRB and non-HRB. The genotypic evaluation revealed some fundamental differences of gene
possession related to metabolism of carbohydrates and production of folate between HRB and
non-HRB. We investigated in vitro folate production using 44 bifidobacterial strains, and found
that the ability of HRB species to produce folate was superior to that in the non-HRB species.
Furthermore, we found that the intestinal folate and blood hemoglobin concentrations in HRB asso-
ciated mouse were higher than that in non-HRB associated mouse.
2) Analysis of mechanism of the physiological effects in bifidobacteria

Many bioregulatory functions of certain bifidobacterial strains including modulation of intestinal
environment have been reported as the effect of probiotics. However, the molecular mechanisms
underlying this effect remain unclear likely due to the complex interactions within the gut micro-
bial community. In this study, we evaluated the molecular mechanisms of the interaction between
gut microbiota and a HRB strain, B. longum BBb536, in gnotobiotic mice harboring human gut-
derived microbiota using multi-omics analysis. The analysis of metabolite including metabolome
analysis showed an increase in the fecal levels of butyrate and biotin in mice treated with B.
longum BBb536. Metatranscriptomic and metagenomic analysis of fecal microbiota indicated that B.
longum BBb536 alters gut luminal metabolism through interaction with the gut microbial commu-
nity.

Our results suggested that HRB modulate intestinal health via not only direct production of
metabolites but also crosstalk with the gut microbiota that confer effect on composition and activ-
ity of the gut microbiota. These studies gave an insight into the mechanism underlying the benefi-
cial effects of probiotic HRB to the host.



