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Outline of the CREST research result in FY2016 (for the whole group)
- Please write in English AND in Japanese.

- Within 1 page (per both languages), font size 10-12 point, WITHOUT figures/pictures.
- Please note that this report will be made public through AMED website. Please do NOT

contain any confidential / personal information.

The aim for FY 2016 was to find out whether the serum metabolic changes observed in PD-1-/- mice
are caused by T cell activation. More precisely the group of Fagarasan, Honjo and Sugiura addressed
the question whether T cell activation by any type of antigens would lead to metabolic changes
observed in PD-17 mice.

We thus evaluated the immune system, metabolites and behavior of PD-1 deficient mice lacking T
cells (PD-1-/- CD3-/- DKO mice). We found no serum metabolic changes in PD-1-/- CD3-/- compared
with Cd3-/-mice, clearly indicating that T cells are mostly responsible for the metabophenotype in PD-
1-/- mice. Next we considered that the reduction of Trp for example, could be due to IFN-y production,
because this inflammatory cytokine is a well-known inducer of indoleamine 2,3-dioxygenase (IDO),
the rate-limiting enzyme for Trp degradation into the kynurenine pathway. Analyses of PD-171FN-
vy’ mice revealed similar Trp levels, indicating that reduction of serum Trp cannot be attributed to
the excessive IFN-y production.

Having established the critical role of T cells in controlling systemic metabolome, we next asked
whether food antigen or self antigens would activate T cells and lead to serum consumption of AA.
Also activation of the immune system by self-antigens in the absence of microbiota (germ-free
conditions) led to reduction of amino acids such as Trp in PD-1-/- mice. We next search whether an
acute systemic T cell activation even in the presence of normal PD-1 activity was sufficient to alter
the serum metabolome. Intravenous administration of ovalbumin (OVA) to OT-I (CD8*Tg T cells) or
OT-II (CD4* Tg T cells) transgenic mice reduced the serum Trp levels within few days after
stimulation. We also performed behavioral tests in and found that acute activation and expansion of
OT-I T cells associated with increased anxiety but did not yet impact fear responses.

We next searched more thoroughly for the causes of the marked serum aminome changes we observed
in the absence of PD-1. We hypothesized that the depletion of AA may be caused by either: heightened
incorporation by activated T cells required to sustain proliferation and protein synthesis; reduction
of their biosynthesis by yet unknown hepatic alterations; or by defects in AA absorption from the
intestine. Together with Sugiura group, we set to measure the local metabolites levels in the lymph
nodes (LN), spleen, liver, and small and large intestinal segments by non-targeted or targeted-
metabolome analyses approaches. Such analyses are ongoing.

We also attempted rescue experiment by diet supplementation of AA. The experiments are ongoing

with preliminary expected results.



Since the objective of this research is to demonstrate if a very specific immune deficiency limited
to T cells affects not only the blood but also the biochemistry of other organs such brain.

Thus we further extended out analyses on the brain tissue by looking at enzymes involved in the
relevant pathways at metabolome and transcriptome levels. We found some changes related with
monoamines and their turnover.

The group of Honjo also organized the collection and analyses of plasma metabolome from patients
with anxiety and depression or metabolic syndrome and controls.

Furukawa group continues to focus on the brain analyses, particularly the microglial changes in PD-
1 deficient mice. Analyses of mithochondria characteristics in the brain are also ongoing.

Recent studies show that PD-1 immune checkpoint is focused on as a target molecule of Alzheimer
disease (Saresella M. et al. 2012, Baruch K. et al. 2016). Furukawa, Honjo and Fagarasan groups are
currently crossing PD-1 knock-out (KO) mice with APP NL'GF KI and APP NLF KI to validate

therapeutic effect on Alzheimer disease mouse model.
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4. Regulation of immune bacterial communities by the adaptive immune system., 185 oral,
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