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Genomic and epigenomic analyses of neuronal cells of psychiatric disorders
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In this project, we performed genomic and epigenomic analyses of neuronal
cells derived from patients with psychiatric disorders. We revealed cytosine modification status
from a small amount of brain neuronal DNA, and identified genomic region showing altered cytosine
modification status in patients. We also found the increased LINE-1 copy number in neurons of
patients with schizophrenia. We performed ultra-deep sequencing in brain genomic DNA and developed
efficient method for detecting somatic mutations. Finally, by applying the developed method, we
successfully identified the somatic mutations in monozygotic twins discordant for
schizophrenia-related disorder.



NeuN

DNA

(WGBS)
Reduced Representation
(RRBS)

(hmC-Seq)

DNA

WGBS

DNA

LINE-1

CpG

hmC-Seq

hmC

LINE-1

LIPA  L1HS

DNA

RRBS

RT-PCR

Poly(l

LINE-1

:0)

22q11

LINE-1

DNA

LINE-1

EGF

LINE-1

WGBS

LINE-1



DNA

QC
X100
MiSeq
4
1
LINE-1

Mutect

31

3%

Strelka

-

42

Bundo M, Kato T, Iwamoto K. (book
chapter) Cell type-specific DNA
methylation analysis in neurons and

glia. Epigenetic Methods in
Neuroscience  Research  Springer,
Berlin 2015, 115-123.( )

DO1:10.1007/978-1-4939-2754-8 7

Kato T, Iwamoto K. Comprehensive DNA
methylation and hydroxymethylation
analysis in the human brain and its
implication in mental disorders.
Neuropharmacology
2014,80C:133-139.( )

DOl :

10.1016/j .neuropharm.2013.12.019

Hayashi-Takagi A, Vawter MP, Iwamoto
K. Peripheral biomarkers revisited:
integrative profiling of peripheral
samples for psychiatric research.
Biological Psychiatry
2014,75:920-928. ( )

DOI: 10.1016/j-biopsych.2013.09.035

Sugawara H, Bundo M, Asai T, Sunaga F,
Ueda J, Ishigooka J, Kasai K, Kato T,
Iwamoto K. Effects of quetiapine on
DNA methylation 1in neuroblastoma
cells. Progress in
Neuro-Psychopharmacology and
Biological Psychiatry
2014,56C:117-121. ( )

DOI: 10.1016/]j -pnpbp.2014.08.010

Koike S, Bundo M, Iwamoto K, Suga M,
Kuwabara H, Ohashi Y, Shinoda K,
Takano Y, Iwashiro N, Satomura Y,
Nagai T, Natsubori T, Tada M, Yamasue
H, Kasai K. A snapshot of plasma
metabolites in first-episode
schizophrenia: A capillary
electrophoresis time-of-flight mass
spectrometry study. Translational
Psychiatry 2014,4:e379. ( )
DOI: 10.1038/tp.2014.19

Murata Y, Nishioka M, Bundo M, Sunaga
F, Kasai K, lwamoto K. Comprehensive
DNA methylation analysis of human
neuroblastoma cells treated with



blonanserin. Neuroscience Letters
2014, 563:123-128. ( )
DOI: 10.1016/j.neulet.2014.01.038

Kubota-Sakashita M, Iwamoto K, Bundo
M, Kato T. A role of ADAR2 and RNA
editing of glutamate receptors in mood
disorders and schizophrenia.
Molecular Brain 2014,7:5. ( )
DOI: 10.1186/1756-6606-7-5

Bundo M, Toyoshima M, Okada Y,
Akamatsu W, Ueda J, Nemoto-Miyauchi T,
Sunaga F, Toritsuka M, Ikawa D, Kakita
A, Kato M, Kasai K, Kishimoto T, Nawa
H, Okano H, Yoshikawa T, Kato T,
Iwamoto K. Increased L1
retrotransposition in the neuronal
genome in schizophrenia. Neuron
2014,81:306-313. ( )

DOI: 10.1016/j-neuron.2013.10.053

Mehta D, Iwamoto K, Ueda J, Bundo M,
Adati N, Kojima T, Kato T.
Comprehensive  survey of  CNVs
influencing gene expression in the
human brain and its implications for
pathophysiology. Neuroscience
Research 2014,79:22-33. ( )
DOI: 10.1016/j-neures.2013.10.009

Kubota-Sakashita M, lwamoto K, Bundo
M, Kato T. A role of ADAR2 and RNA
editing of glutamate receptors in mood
disorders and schizophrenia.
Molecular Brain 2014,7:5. ( )
DOI: 10.1186/1756-6606-7-5

Iwata A, Nagata K, Hatsuta H, Takuma
H, Bundo M, lIwamoto K, Tamaoka K,
Murayama S, Saido T, Tsuji S. Altered
CpG methylation in sporadic
Alzheimer®s disease 1is associated
with APP and MAPT dysregulation. Human
Molecular Genetics 2014,23:648-656.

( )
DOI: 10.1093/hmg/ddt451

Ikegame T, Bundo M, Sunaga F, Asai T,
Nishimura F, Yoshikawa A, Kawamura Y,
Hibino H, Tochigi M, Kakiuchi C,
Sasaki T, Kato T, Kasai K, Iwamoto K.
DNA methylation analysis of BDNF gene
promoters in peripheral blood cells of
schizophrenia patients. Neuroscience
Research 2013,77:208-214. ( )

DOI: 10.1016/j-neures.2013.08.004

Ikegame T, Bundo M, Murata Y, Kasai K,
Kato T, Iwamoto K. DNA methylation of

the BDNF gene and its relevance to
psychiatric disorders. Journal of
Human Genetics 2013,58:434-438. (

)
doi: 10.1038/jhg.2013.65

Sugawara H, Bundo M, Ishigooka J,
Iwamoto K, Kato T. Epigenetic
regulation of serotonin transporter
in psychiatric disorders. Journal of
Genetics and Genomics 2013,40:325-329.

( )
doi: 10.1016/j.jgg.2012.10.002.

Asai T, Bundo M, Sugawara H, Sunaga F,
Ueda J, Tanaka G, Ishigooka J, Kasai
K, Kato T, Iwamoto K. Effect of mood
stabilizers on DNA methylation in

human neuroblastoma cells.
International Journal of
Neuropsychopharmacology
2013,16:2285-2294. ( )

doi: 10.1017/S1461145713000710

Nishioka M, Shimada T, Bundo M, Ukai
W, Hashimoto E, Saito T, Kano Y, Sasaki
T, Kasai K, Kato T, Iwamoto K. Neuronal
cell-type specific DNA methylation
patterns of the Cacnalc gene.

International Journal of
Developmental Neuroscience
2013,31:89-95. ( )

DOI: 10.1016/j.1jdevneu.2012.11.007

Nishioka M, Bundo M, Koike S, Takizawa
R, Kakiuchi C, Araki T, Kasai K,
Iwamoto K. Comprehensive  DNA
methylation analysis of peripheral
blood cells derived from patients with
first-episode schizophrenia. Journal
of Human Genetics 2013,58:91-97. (

)
DOI: 10.1038/jhg.2012.140

Bundo M, Sunaga F, Ueda J, Kasai K,
Kato T, Iwamoto K. A systematic
evaluation of whole genome
amplification of bisulfite-modified
DNA. Clinical Epigenetics 2012,4:22.

( )
DOI: 10.1186/1868-7083-4-22

Nishioka M, Bundo M, Kasai K, Iwamoto
K. DNA methylation in schizophrenia:
progress and challenges of epigenetic
studies. Genome Medicine 2012,4:96.

( )
DOI: 10.1186/gm397

Yu CC, Furukawa M, Kobayashi K,



Shikishima C, Cha PC, Sese J, Sugawara

H, lwamoto K, Kato T, Ando J, Toda T. 4
Genome-wide DNA methylation and gene MURATA, Yui
expression analyses of monozygotic NISHIOKA, Masaki
twins discordant for intelligence IKEGAVE, Tempei
levels. PLoS One 2012,7:e47081. ( KIYOTA, Emi

) UEDA, Junko

DOI: 10.1371/journal.pone.0047081 .
SAIDA, Harumi

MIYAUCHI, Taeko

55
WATANABE, Risa

Iwamoto K. Increased L1 copy number in
neuronal genome of schizophrenia and
implications for its pathophysiology.

93 2016 3 22-23

https://ww.molbrain.com/
http://ww.molpsy.com/

o
IWAMOTO, Kazuya
40342753

@

®

BUNDO, Miki

00597221



