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The Tohoku University group utilized genome-wide single nucleotide polymorphism information (0.9 million
loci) along with gender, age, educational background, and exposures to major environmental stressor as
covariates, and applied an original machine learning algorithm along with preexisting algorithms. While AUC
(area under the curve)s given by the preexisting algorithms were around 0.5, our original algorithm provided an
AUC as high as around 0.65. A list of candidate plasma biomarkers for depressive states based on metabolome
analyses, and a list of plasma biomarkers during pregnancy to predict postpartum depression were also
constructed. An application for self-monitoring of life-style and mood during pregnancy and after delivery was

developed. As preclinical studies to identify supplements with anti-inflammatory and depressant effects, Tohoku
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University found out a potential anti-inflammatory agent, which suppresses microglial inflammatory cytokine
production, by screening 5 candidate supplements.

A preclinical screening system utilizing a mouse model with chronic restraint stress based on evaluations of
behavior and microglial cytokine productions was developed.

The National Center of Neurology and Psychiatry (NCNP) group collected intestinal environment data from
31 psychiatric patients and 43 controls, and identified high frequency of intestinal leakage among the patient
group. Dietary habitat data and blood examination of the subjects also indicated folic acid deficiency as a risk
factor of depression. In addition, Low n-3/ high 6-n polyunsaturated fatty acid concentrations were indicated as
a risk factor of bipolar disorder. For majority of the abovementioned subjects, blood and cerebrospinal fluid
samples along with clinical information were also accumulated as bioresource. The NCNP group also examined
effects of chronic restraint stress on depression-like behavior by applying multiple behavioral tests, and observed
strain-specific behavioral abnormalities. In these animals, alterations in molecular profiling of the brain, such as
reduced expression of cerebral glucocorticoid receptor, were observed. Preliminary evidence also indicated
disruption of blood brain barrier (BBB) resulting from restraint stress. Furthermore, a preclinical research system
utilizing pharmaco-behavioral analyses on a transgenic mouse of a molecule involved in the barrier functions
was established.

The Fujita Health University group collected brain tissues, cerebrospinal fluid, and blood from mouse models
for depression-related pathogeneses, and identified altered expression pattern of inflammation-relevant genes,
reduced pH, and hyper-maturation in part of the specimens. In vivo calcium imaging system utilizing GCaMP6f
was established to evaluate neuronal activities of alive depression-model mice and effects of chronic treatments
of anti-depressants. The group also started to breed depression-model mice including serotonin transporter
knockout mice (SERT-KO) and glucocorticoid receptor-overexpressing mice, and validated behavioral patterns
of the mice. The group has also been developing mouse models of postpartum depression. An alteration in
intestinal flora profile was observed in SERT-KO mice, and cerebrospinal fluid samples were collected from
depression model mice to be applied to omics analyses. The group established a method to estimate behaviors
of mice by applying machine learning for decoding neuronal activity patterns of hippocampal dentate gyrus in

free-moving mice.
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