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We have explored biomarkers in blood associated with etiology of depression in human to attain our goal of the
development of the technique for stratification and diagnosis of depression by machine learning. We have identified
plasma metabolites which are considered to be related with the technique for diagnosis of depression by metabolome
analysis of blood plasma of depressive patients and healthy controls. In particular, we have screened the 17 metabolic
products that would be useful for the distinction between depressive patients and healthy controls by applying Sparse
Bayesian factor analysis model to metabolome data and questionnaire data of depressive symptoms and characteristics.

Furthermore, we have examined the target brain regions to attain our goal of the development of a neurofeedback
technique. Several brain regions such as the dorsolateral prefrontal cortex and the cingulate cortex were identified
as the available areas to the neurofeedback by confirming its operability and safety in healthy controls.

In regard to the identification of the etiological mechanisms of depression, we have investigated the hypothesis of
depression arising from hyperactivity in the habenula in animals and human beings. In mice, we have observed more
increased activity in the habenula by chronic social defeat stress and the increase of a specific gene cluster related to
cytokine production by gene expression analysis. We have also revealed the excessive activation of microglia in the
habenula in restraint stress model. Moreover, to apply to the habenula in the future, we have conducted the
manipulation of neural circuits to the amygdala in a primate model by DREADD (designer receptors exclusively
activated by designer drugs). In human, we have preliminarily confirmed the activities of the bilateral habenula by
using existing data. We have also examined the changes of antidepressant effect and inflammatory cytokines by a
new drug treatment based on "drug re-profiling strategy™ in animal models. Particularly, we have confirmed the
improvement of activities and the inhibition of expression of inflammatory cytokines in mice by LPS. Moreover, we
have produced a novel PET tracer to understand the mechanisms of drug treatment in the near future. Therefore, we
have developed the tracer “[18F] FEBMP”, and moreover, we have synthesized three types of inductors for clinical

application.
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