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How gut microbiota shifts metabolites leading to neuro—endocrine disorders in mouse

and men
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* The goal of our study is to uncover how the adaptive immune system by regulating
the composition and function of gut microbiota influence the metabolic activities of the
body. We are particularly interested in uncovering the connection between improper
reactions caused by specific immune deficiencies and the development of metabolic,
neuro-inflammatory and psychiatric diseases. To this end we initiated interdisciplinary
and comprehensive studies that address the role of the immune-inhibitory receptor
PD-1 in health and diseases. Our aim for the first year is to analyze the WT and PD-1
deficient mice in terms of microbiota composition and functional properties related with
metabolite profiles. In order to evaluate the impact of epigenetic factors including those

from maternal microbiota, we planned to perform analyses on PD-1 deficient mice born



from heterozygous pairs and compare their microbiota, metabolome and immune
phenotypes with those present in mice born from homozygous pairs. Thus, since we
started this project we prepared the mouse colony in the facility of IMS with PD-1 mice
generated from homozygous and heterozygous pairs. We also set up the sequencing
platform in order to evaluate the bacterial composition in the gut of such mice. We wish
to evaluate the influence of microbiota on the mouse behavior. For this purpose we are
now setting up the instruments necessary for such analyses in collaboration with
animal facility at IMS and the Kyoto University.

However, the biggest challenge for this project is to establish the metabolic connection
between the gut and the brain. For this purpose we performed preliminary experiments
alming at measuring metabolites not only in the serum but also in different segments of
the brain. The groups of Furukawa, Fagarasan and Ishihama are all currently involved
in setting up the best way to sample, store and prepare the tissues for such sensitive, if
possible, non-targeted metabolomic profiling of the gut and brain. Since we are going to
an yet uncharted territory, we are planning to evaluate the changes caused by PD-1
deficiency in immune organs as well as brain nuclei also at the transcriptomic levels.
Such approaches will perhaps point toward several metabolic pathways, which will next
be targeted in depth in the metabolomics studies.

Since our initial studies done in mouse will be followed by translational research,
together with Honjo’ s group we set up the criteria to select, register and follow the

patients with immune and psychiatric comorbidities.
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