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In this study, we managed the already collected biosamples properly. In addition, clinical information
including therapeutic response, clinical information such as cognitive function, neuroimage,
neurophysiological index etc. were further improved, 17 samples of new samples and longitudinal data
were added, genomic DNA, plasma, blood RNA, immortalized lymphoblasts were collected.

In the clozapine re-administration study in patients with granulocytopenia, we discussed with
PMDA and then organized a symposium at the 46th Annual Meeting of the Japan Society of
Neuropsychopharmacology. At this symposium, PMDA, Chairperson of the Closer Pin Appropriate Use
Committee, Chairman of the Japan Clinical Neuropsychiatry Association Clozapine Committee,
invited, canceled, re-administered standards, how to re-administer patients, re-administration based
on the circumstances of each country. We discussed preparation of protocols and shared an
understanding of future directions and issues. As a next step, we had a joint discussion between the
Japan Society of Neuropsychopharmacology, Japan Society of Clinical Neuropsychiatry, Japanese
Society of Schizophrenia, and the respective academic societies, and submitted a request for relaxation
of treatment standards to the Ministry of Health, Labor and Welfare. While preparing protocols based
on this request, we have been informed that this research will be finished. As we can not predict the
research expenses, we decided to temporarily pause the re-administration test.

We have also published the case report of the clozapine rechallenge following granulocytopenia that
is approved by the Clozaril Patient Monitoring Service (Yamaki, et. al, Psychiatry Cli Neurosci, 2017) .
We examined HLA typing of the patient and HLA-B*52:01/52:01 was found, which supported the fact
that the patient was not at high risk of CIAG.

We previously recruited a pair of monozygotic twin cases with treatment-resistant schizophrenia, in
which one responded well to clozapine treatment and the other twin did not. In 2015, using iPS cell-
based technology, we generated neurons from 1PS cells derived from these patients. We then examined
the transcriptome profiles of these neurons and found that several genes encoding homophilic cell
adhesion molecules, such as protocadherin genes, showed differential expression patterns between
these two patients (Nakazawa et al., Schizophr. Res., 2017). In this research, we firstly examined the
functional significance of the differential expressions of genes encoding homophilic cell adhesion
molecules and preliminarily found the differential dendrite development between neurons from the
patients. Then we examined whether the differential expressions of genes encoding homophilic cell
adhesion molecules were detected in the patients’ lymphoblastoid B-cell lines as well as in the patients’
neurons. We found that most of these genes did not show a differential expression pattern in the same
direction between the 1PS cell-derived neurons and lymphoblastoid B-cell lines. These results suggest
that the differential gene expression patterns in the iPS cell-derived neurons between the patients are
not reproduced in their lymphoblastoid B-cell lines, which indicates the importance of the iPS cell
technologies for generating patients’ neurons in the schizophrenia research field. Finally, we generated
neurons from iPS cells derived from another 4 patients with treatment-resistant schizophrenia, in
which two responded well to clozapine treatment and the others did not. We then examined the
expression patterns of the differentially expressed genes encoding homophilic cell adhesion molecules
in the pair of monozygotic twin cases with treatment-resistant schizophrenia. We found that a part of
the genes encoding homophilic cell adhesion molecules showed differential expression patterns in the
same direction as seen in the neurons from the pair of monozygotic twin cases with treatment-resistant
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schizophrenia.

We conducted a genome-wide DNA methylation profiling of iPS cell-derived differentiated neurons
using Infinium HumanMethylation450 BeadChips (485,764 CpG dinucleotides), and we examined
whether differential methylation patterns were involved in the discordant responses to clozapine.
Significant methylation changes were observed at 1,412 sites in neurons derived from a patient who
responded well to clozapine and at 630 sites in neurons derived from a patient who did not, respectively.
Among these significant sites, common methylation changes were observed at only 5 sites. Gene-
ontology analysis revealed that genes with methylation changes following clozapine treatment in
neurons derived from a patient who responded well to clozapine were enriched for transcription-related
GO terms. Our results suggest that transcriptional regulations may play an important role in the
molecular mechanisms of good clozapine responses in treatment-resistant schizophrenia.

We performed gene expression analysis and DNA methylation analysis in monozygotic twin cases
with treatment-resistant schizophrenia and discordant responses to clozapine to uncover the
molecular mechanism of clozapine in schizophrenia patients. We used neurons from lymphoblastoid
B-cell line-derived iPS cells from the monozygotic twin cases. We found the cell-adhesion genes as
genes that were differentially expressed between iPS neuron in the twins. The expression levels of
these genes did not change in lymphoblastoid B-cell. Furthermore, methylation levels of some of the
cell-adhesion genes were significantly different between the twins.
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