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2-2 Bio-genome markers of treatment responsiveness

of severe-stress related mental disorders

Kim Yoshiharu
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Post-traumatic stress disorder (PTSD) and eating disorders are both severe stress disorders
that affect not only psychological symptoms but also brain function, gene expression and immune
function. Cognitive-behavioral therapy (CBT) has been recommended and is now covered by
insurance in Japan, but studies of its effectiveness have not included the physical markers
mentioned above. In this study, we first screened for disease-related genes using samples from
the Trauma Registry Study in our department, and then compared the results with those of
standard CBT (PE) and structured CBT for eating disorders (CBT-E), both of which are covered
by insurance. These markers will be measured before and after treatment to (1) rigorously
validate treatment effects, (2) predict treatment response, and (3) predict post-treatment relapse
and social adjustment. We will also conduct a longitudinal observational study before and after
CBT for eating disorders and PTSD to measure the longitudinal changes in brain neural circuit
function caused by CBT, and clarify the relationship between clinical data, gene polymorphisms
and gene expression, and changes in neural circuit function before and after CBT using
multivariate machine learning algorithms and other analyses. By examining cross-disease factors
that contribute to the severity of PTSD and ED, we hope to advance our understanding of the
complex pathophysiology of trauma and eating disorders and our knowledge of how to treat them.

Integrated analysis of the transcriptomes in PTSD patient blood and model mouse
hippocampus identified the PDE4B gene, encoding phosphodiesterase 4B, a degrading enzyme
of cyclic AMP, as the top gene commonly showing expression variation. Five of the 125
methylation sites were significantly correlated with both re-experiencing symptoms and PDE4B
expression. Mediation analysis of the DNA methylation sites that were presumed to be enhancers
revealed an association between DNA methylation at this site and PDE4B gene expression,
resulting in the exacerbation of re-experiencing symptoms. As for the brain imaging study, we
collected baseline data on 13 ED patients and longitudinal data on 6 patients who had been
introduced to CBT by FY2021. 10 baseline data and 7 longitudinal data were collected for PTSD

patients. Preliminary analysis showed significant improvement in PTSD symptoms. Preliminary



morphological brain imaging analysis also showed a subthreshold decrease in right hippocampal
volume before and after treatment with memantine. Regarding treatment research, PE for PTSD
is a treatment that involves talking about traumatic experiences for at least 30 minutes and is
representative of trauma-focused treatment. Although it is always recommended as the first
choice in international guidelines, there have been difficulties in its dissemination. Through this
study, a manual for the safe implementation of PE is being developed, which will facilitate the
teaching and dissemination of PE. In FY2021, we had to curtail recruitment due to the Covid-19
infection outbreak, but we conducted PE in 2 cases at NCNP, created a manual for instructors,
and provided supervision to 4 persons. In the future, we need to consider conducting PE remotely.
Regarding cognitive-behavioral therapy for eating disorders, 8 patients with bulimia nervosa
(BN) were newly enrolled during the 2-year period from 2020 to 2013, 6 patients received CBT-
E intervention, and 4 patients completed the 20-week program. In total, 19 patients were enrolled,
14 patients received CBT-E, 12 patients completed the program, 8 patients completed the
program 20 weeks after completion, and 5 patients completed the program 60 weeks after
completion. In FY2022, we would like to increase the number of cases and submit the results of

the treatment study.
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