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Depressive symptoms are shown in patients with a number of psychiatric disorders. However, there are no diagnostic
biomarkers for these psychiatric disorders. The purpose of this project is to develop the diagnostic biomarkers using
MRI data, biological samples, and clinical data in the patients with depressive symptoms. Furthermore, although the
rapid-acting and sustained antidepressant actions of the NMDAR antagonist ketamine are detected in the depressed
patients and rodents with depression-like phenotype, precise molecular mechanisms underlying its action are known.
Professor Kenji Hashimoto (Chiba University) pointed that other mechanism except the NMDAR inhibition may
play a role in the antidepressant action of ketamine. In the Nature May 2016, it was reported that (2R,6R)-
hydroxynorketamine (HNK), a metabolite of (R)-ketamine, was essential for the antidepressant actions of ketamine.
However, we reported that (R)-ketamine has greater and longer-lasting antidepressant effects than (2R,6R)-HNK. In
addition, we reported that mTOR does not play a role in the antidepressant actions of (R)-ketamine. Finally, we have
been negotiating with some companies for license-out of (R)-ketamine project.

Associate Professor Shinsuke Koike (University of Tokyo) developed the measurement protocol of the measurement
using MRI, blood sampling, cognitive tests, and near-infrared spectroscopy with clinical follow-ups of depressed
patients at 1.5 and 3 years in the University of Tokyo. In the 2016 fiscal year, we measured for 76 patients. We also
conducted a preliminary analysis using the existing MRI data for 29 patients with major depressive disorder, 17

patients with schizophrenia, and 61 healthy control participants. Professor Haruo Kasai’s team has developed a fiber
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photometry system to measure dopaminergic activity in the nucleus accumbens of a head-fixed mouse performing
Pavlovian conditioning. The system is also applicable to pharmacological experiments.

As the first step to establish clinically available biomarker for depressive symptoms, Professor Masato Fukuda
(Gunma University) developed the measurement protocol, artifact rejection algorithm, and global connectivity
analysis algorithm of magnetoencephalography for the purpose of diagnoses, Furthermore, they examined the
similarities and differences of gene expressions in blood cells and medial prefrontal cortex in ovary-excised mouse
model for the purpose of treatment monitoring.

Professor Hitoshi Hashimoto (Osaka University) found that either chronic administration of corticosterone or social
isolation-rearing increased the immobility time of Arc-dVenus reporter mice in the forced swim test, providing
reliable mouse models of depression. In these models, (R)-ketamine showed a greater potency and longer-lasting
antidepressant effect than (S)-ketamine, supporting our previous results. Whole-brain imaging analysis revealed
that forced swim stress induced neuronal activation in several brain regions, including various cortical areas and the
basolateral amygdala, in mice. Thus, the system is applicable to further investigate the mechanisms underlying the
effects of ketamine.

Professor Kazuya lwamoto (Kumamoto University) extracted genomic DNA from the frontal cortex, nucleus
accumbens, and hippocampus derived from depressive mice that received either (S)- or (R)-ketamine. Experimental
conditions for DNA methylation analysis of BDNF gene in a small amount of genomic DNA and for global DNA
methylation assays using mice genomic DNA were established. Reanalysis of methylome data of neurons of frontal
cortex of patients with bipolar disorder revealed that altered DNA methylations in motor- and glutamate receptor-

related genes and global hypomethylation in neurons of patients.
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