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In this project, we analyzed chromatin dynamics upon cellular
differentiation. Especially, we have focused on the functions of tissue-specific histone H3 variant
genes which we identified in 2015 in this project. A representative study published this year
reports that H3mm7, a skeletal muscle satellite dominant histone H3 variant, was required for normal

skeletal muscle regeneration upon injury. H3mm7 was shown to be involved in the loosening of
chromatin structure by forming “ mobile” nucleosomes in which the absence of the interaction
between H3.3S57 and H4R40 was observed. This project has led to more than 57 published papers based
on the genome-wide study of chromatin dynamics.



2-3

DNA

(Schwartzentruber et al 2012
Nature, Gang et al 2012 Nature Genetics)

h3f3a
H3.3 H3 5%
H3.3
H3.1
5
ChlP-seq
H3.3
Harada et al 2012 EMBO J
H3
5 6
in silico
14 3
H3
13 H3 mRNA-seq

13 H3mm6 H3mm18

2015

H3mm13
H3mm?7
H3mm15
H3mm8 -
H3.3 (H33b) -
H3mm14
H3mm11 -
H3.3 (H3f3a) -
H3mm18
H3mmeé
H3mm12

H3t

' n 1 '
Testis Liver SKmuscle Brain

n

=) -y
(ndy)oboy

=
3
=}
%
]
(=%

mRNA-seq

H3

H3

mRNA-seq

H3mm7

H3mm7
S57A

H3

H3mm7

H3mm7
ATACseq

H3t




(NGS)
(OLDN)
NGS
H3K27ac
ChlPseq
Total
RNAseq non-coding RNA
Crml
Nup98 Hox
in press
71
91
2018
1. Histone H3.3 sub-variant H3mm7 is

required for normal skeletal muscle
regeneration *Harada A(1 ),
"Maehara K(1
Nat Commun. , 9:1400. 2018
Sensitive detection of fluorescence in
western blotting by merging images.
Kondo Y, Maehara K(6 ), *Harada A(7
), ( 6 ), *Ohkawa Y. PLoS One.
, 13:e0191532. 2018

), ( 14 ), *Ohkawa Y.

10.

The Autism-Related Protein CHD8
Cooperates with C/EBP to Regulate
Adipogenesis. Kita Y, ( 5 ), Ohkawa
Y@ ), ( 4 ), Nakayama KI. Cell
Rep. , 23:1988-2000. 2018

3 (Open Biol., Front Cell Dev
Biol., Genes Cells.)

2017

Testis-Specific Histone Variant H3t
Gene Is Essential for Entry into
Spermatogenesis. *Ueda J, *Harada A(1
), Maehara K(5 ), Ohkawa Y (22
__ ), (C 17 ), *Yamagata K. Cell Rep.
, 18:593-600, 2017.
Chd2 regulates chromatin for proper
gene expression toward
differentiation in mouse embryonic
stem cells. Semba Y, Harada A (2 ),
Maehara K (3 ), ( 9 ), *Ohkawa Y.
Nucleic Acid Res. ,
45(15):8758-8772. 2017.
The requirement of Mettl3-promoted
MyoD mRNA maintenance in proliferative
myoblasts for skeletal muscle
differentiation. Kudou K, Harada A(4
), Maehara K (5 ), (. 7 ),
*Ohkawa Y. Open Biol. , 709),
2017.
Crystal Structure and
Characterization of Novel Human
Histone H3 Variants, H3.6, H3.7, and
H3.8. Taguchi H, Maehara K (4 ),
Harada A (6 ), *Ohkawa Y (22 ),
*Kurumizaka H. Biochemistry. ,
56(16):2184-2196. 2017
Interaction of reactive astrocytes
with type I collagen induces
astrocytic scar formation through the
integrin-N-cadherin pathway after
spinal cord injury. Hara M, Ohkawa Y (3
), ( 8 ), *Okada S. Mat Med.
, 23(7):818-828. 2017.
Crystal structure of the overlapping
dinucleosome composed of hexasome and
octasome. Kato D, Maehara K(11 ),
Ohkawa Y (12 ), ( 14 ),
*Kurumizaka H. Science. s
356(6334):205-208, 2017.
Ser7 of RNAPII-CTD facilitates
heterochromatin formation by linking
NcRNA to RNAI. *Kajitani T, Ohkawa Y (6
), ( 7 ), Murakami Y. Proc Natl
Acad Sci U S A. ,
114(52):E11208-E11217. 2017
14 (Am J Pathol., Sci Rep., PLoS
One., Cancer Sci., Hum Mol Genet., )

2016
11.

Chd5 Regulates MuERV-L/MERVL
Expression in Mouse Embryonic Stem



12.

13.

14.

15.

16.

17.

19.

20.

21.

Cells Via H3K27me3 Modification and
Histone H3.1/H3.2. Hayashi M, Harada A
2 ), Maehara K (3 ), C 9 ),
*Ohkawa Y. J Cell Biochem. .
117(3):780-92, 2016.
Exploration of nucleosome positioning
patterns in transcription factor
function. Maehara K, *Ohkawa Y. Sci Rep.
, 6:19620, 2016
Histone H4 lysine 20 acetylation is
associated with gene repression in
human cells. *Kaimori JY, “Maehara K (1
), Harada A (3 ), Ohkawa Y (16
), Isaka Y. Sci Rep. ,
6:24318. 2016
CHD8 haploinsufficiency results
inautistic-like phenotypes in mice.
Katayama Y, *Nishiyama M, Ohkawa Y (6
), ( 5 ), *Nakayama KI. Nature.
, 2016.
MRG15 is required for pre-mRNA
splicing and spermatogenesis.
*lwamori N, ( 4 ), Ohkawa Y (6 ),
Coarfa C, Ono E, Matzuk MM. Proc Natl
Acad Sci U S A. ,
113(37):E5408-15, 2016.

2015
18.

Structure and function of human
histone H3.Y nucleosome. Kujirai T,
( 5 ), *Kimura H, Ohkawa Y (8 ),
Kurumizaka H. Nucleic Acids Res.
, 44(13):6127-41, 2016.

Histone chaperone CAF-1 mediates
repressive histone modifications to
protect preimplantation mouse embryos
from endogenous retrotransposons.
Hatanaka Y, ( 5 ), Ohkawa Y (7 ),
Tsukada Y, *Ogura A. Proc Natl Acad Sci
USA. , 112(47):14641-6, 2015.

12 (Epigenetics Chromatin.,
Nucleic Acids Res., Elife., Sci Rep.,
Elife., )
Incorporation of histone H3.1
suppresses the lineage potential of
skeletal muscle. Harada A(1 ),
Maehara K(2 ), ( 4 ), *Ohkawa Y.
Nucleic Acids Res. ,
43(2):775-86, 2015.
Spatial re-organization of myogenic
regulatory sequences temporally
controls gene expression. Harada A,
( 5 ), *Ohkawa Y, *Imbalzano AN.
Nucleic Acids Res. ,
43(4):2008-21, 2015.
Tissue-specific expression of histone
H3 variants diversified after species
separation. Maehara K, ( 5 ), *
Ohkawa Y. Epigenetics Chromatin.

, 8:35, 2015.

agplus: a rapid and flexible tool for

22.

23.

24.

25.

26.

27.

29.

30.

aggregation plots. Maehara K, *Ohkawa
Y. Bioinformatics. s
31(18):3046-7, 2015.
fox13 is a germ cell-intrinsic factor
involved in sperm-egg fate decision in
medaka. Nishimura T, Ohkawa Y (5 ),
( 5 ), *Tanaka M. Science. ,
349(6245):328-31, 2015.
Opposing calcium-dependent signalling
pathways control skeletal muscle
differentiation by regulating a
chromatin remodelling enzyme.
Nasipakb B, Ohkawa Y (9 ), ( 7 ),
*Imbalzano AN. Nat Commun. ,
6:7441, 2015.
A cluster of noncoding RNAs activates
the ESR1 locus during breast cancer
adaptation. Tomita S, Maehara K (6

). OhkawaY (6 ), ( 4 ),*Saitoh
N, *Nakao M. Nat Commun, .
6:6966, 2015.
SWI/SNF chromatin-remodeling
complexes function in noncoding
RNA-dependent assembly of nuclear
bodies. Kawaguchi T, Ohkawa Y (4 ),
( 3 ), *Hirose T. Proc Natl Acad Sci
US A. , 112(14):4304-9, 2015.
Cdtl-binding protein GRWD1 is a novel
histone-binding protein that
facilitates MCM loading through its
influence on chromatin architecture.
Sugimoto N, Ohkawa Y (11 ), ( 9

), *Fujita M. Mucleic Acids Res.

, 43(12):5898-911, 2015.

MED26 regulates the transcription of
SnRNA genes through the recruitment of
little elongation complex. Takahashi H,
( 11 ), Ohkawa Y (13 ), ( 2 ),
*Hatakeyama S. Nat Commun. ,
6:5941, 2015.

10 (Nucleic AcidsRes., J Immunol.,
Sci Rep., Stem Cell Reports., )

2014
28.

Interleukin-10-producing
plasmablasts exert regulatory
function in autoimmune inflammation.
Matsumoto M, Ohkawa Y (5 ), ( 8
), *Kurosaki T, *Baba Y. [Immunity.
, 41(6):1040-51, 2014.
Acute hyperglycemia impairs
functional improvement after spinal
cord injury in mice and humans.
Kobayakawa K, Ohkawa Y (5 ), ( 10
), *Okada S. Sci Transl Med. ,
6(256):256ral37, 2014.
Regulation of RNA polymerase 11
activation by histone acetylation in
single living cells. *Stasevich TJ,
Maehara K(4 ), Ohkawa Y (5 ),




31.

32.

33

34.

( 8 ), *Kimura H. Nature. ,
516(7530):272-5, 2014.
Glycolytic genes are targets of the
nuclear receptor Ad4BP/SF-1. Baba
T,( 14 ), Ohkawa Y (16 ), (2

) *Morohashi K. Nat Commun. s
5:3634, 2014.
Heterochromatin dynamics during the
differentiation process revealed by
the DNA methylation reporter mouse,
MethyIRO. Ueda J, Maehara K(2 ),
OhkawaY (9 ), ( 7 ), *Yamagata K.
Stem Cell Reports. ,
2(6):910-24, 2014.

15 (JBiol Chem., PLoS One., Genes
Cells., )
2013
. A co-localization model of paired
ChlP-seq data using a large ENCODE data
set enables comparison of multiple
samples. Maehara K(1 ), Harada A(2

). ( 7 ), *Ohkawa Y. AMucleic

Acids Res. , 41(1):54-62, 2013.
Human TREX component Thoc5 affects
alternative polyadenylation site
choice by recruiting mammalian
cleavage factor 1. *Katahira J, ( 4

), Ohkawa Y. Mucleic Acids Res.

, 41(14):7060-7072, 2013.

3 (@ Neurochem., Stem Cells., J

Biol Chem.)

12
Yasuyuki Ohkawa, ChILT-an
Immunoprecipitation-free Epigenome
Profiling Technology, Single Cell
Omics (E3), , 20170526-0531,
201705228, Clarion Hotel Sign,
Stockholm, Sweden,
Yasuyuki Ohkawa, Myogenic Chromatin
Structure Is Formed with the Histone
H3 Variant H3mm7, Gordon Research
Conference, ,
20170611-0616, 20170615,
"Renaissance Tuscany Il Ciocco Lucca
(Barga), Italy Lucca (Barga), ltaly
Dates",
Yasuyuki Ohkawa, ChILT - an
Immunoprecipitation-free Epigenome
Profiling Technology., 1st
Minchen-Japan Mini Symposium
“ Chromatin Structure and Function” ,

, 20170904-0905,

20170904, Helmholtz Zentrum miinchen,
Auditorium
Yasuyuki Ohkawa, Myogenic chromatin
structure is formed with the novel
histone H3 variant., EMBO Workshop
Histone Vriants, )

10.

11.

12.

20170906-0908, 20170907, BioMedical
Center (BMC), Germany
Yasuyuki Ohkawa, Tissue-specific
Chromatin Structures According to
Histone H3 Variants , ,
, 20171017-1020,
20171018, Department of Microbiology
Wonkwang University School of
Medicine,
Yasuyuki Ohkawa, Histone variants and
cell differentiation., Colorado
Chromatin Meeting 2016, )
2016.08.08-11, 2016.08.08, Colorado
State University(COLORADO,USA), USA

Yasuyuki Ohkawa, The baselines of
transcription levels are determined
by selective incorporation of histone
H3 variants, Transcriptional and
Epigenetic Control in Stem Cells
1), , 20170108-0113,
20170108-0113, Resort at Squaw Creek,
California, USA
Yasuyuki Ohkawa, The Diversity of
Mouse Histone H3 Variants, "
International Symposium on Chromatin
Structure,
Dynamics, and Function ™,
, 2015.8.23-26, 2015.8.23,
Awaji Yumebutai International
Conference Center,
Yasuyuki Ohkawa, Diversity of histone
H3 variants on mouse genome, ENBO
Workshop Histone varisnts,
2014.6.2-4, 2014.6.2-4, IGBMC in
Strasbourg, France
Yasuyuki Ohkawa, Incorporation of
Histone H3 Variants Dictates the
Lineage Potential of Skeletal Muscle.,
Transcriptional and Epigenetic
Influences on Stem Cell States (C9),
, 2015.3.23-28, , Sheraton
Steamboat Resort, USA
Yasuyuki Ohkawa, The diversity of
mouse histone H3 variants.,
Epigenomics (Z2), ,
2015.3.29-4.3., , Keystone Resort,
USA

, H2A.
Surgery Frontier, 2015 6 ,
Vol.22No.2 56-58,

DNA
DNA



, 2015 2
No.3  481-489,
3.
2014 8
4' 3 ’
2013 8
2083-2088,
5' 3 ’
ChlP-seq
2013 3
No.4: 577-582,
o 3
1 DNA
DNA
2016-167967
2016-08-30
2.
PCT/JP2017/008320
2017-03-02
3. DNA
DNA
PCT/JP2017/019309
2017-05-24

, Vol.33

, Vol .32 No.13 2064-2069,

, Vol.31 No.13:

, Vol.31

o

http://tx.bioreg.kyushu-u.ac. jp/

Ohkawa Yasuyuki
80448430



