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Development of a platform for histone-code research by setting nucleosomes with
various modifications

Hayashi, Gosuke
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We developed a chemical platform for approaching “ histone code hypothesis” ,
that is one of the most important issues in epigenetics research. Total chemical synthesis of core
histone H2A, H2B, and linker histone H1, all of which play essential roles in gene regulation and
chromatin integrity, have been achieved by solid-phase peptide synthesis (SPPS) and native chemical
ligation (NCL). The chemically-synthesized histones showed comparable ability to form nucleosome and
chromatosome in vitro. Furthermore, we introduced dye-labelled H2A into HeLa cells and observed that the
synthetic histone protein successfully localized into nucleus.

Native Chemical Ligation



DNA
DNA
ON/OFF DNA
DNA
DNA
(Dhall and

Chatterjee ACS Chem.Biol.2011)

Fierz and Muir et al.
Nat.Chem.Biol. 2012

2

1 1
H2A N-§GHGKQGGK‘/-{}RAK..“STESHHKAKGK...-C

H2B N-PEPAKS..KGSKK..KA..K
1 20 116

1
H3 N-ART

|
H4 N- § GRGKGGKG !T;G
. Methylation O Acetylation Phosphorylation
O AP i ® wi @ sumoylation

H1 4FEEOERMICHE TSR BHOEREME

DNA

DNA

Jason Chin

Neumann et al. Nat.Chem.Biol.2008

Tom Muir
N

C Native
Chemical Ligation

N
Chatterjee and

Muir J.Biol.Chem.2010

H2A
H2B H3 H4
RRERBRSME | ~TFFEEARE |
B A{EERRRTFE

Traceless Native Chemical Ligation

VQ-ED:ZH/(HZA,HZB,HS,HA-) |
DNALE BRI
RILAY—L

H2 FREEMRICETDERILEY—LEBEOITE




Traceless
Native Chemical Ligation

DNA

H2A

DNA

DNA

H2A

H2A

H2A

H2B

1994 Kent
Native Chemical
Ligation
H2A/H2B
in vitro 1in vivo
FRET
H2A/H2B
FRET H2B
H2B
H2B
H1
DNA
H1(  H1 )
H1
H1
MS
Hi1
H1
H1 100
H1
H1.4

H1



Native Chemical Ligation

601 DNA
H1i.4

2

Yamamoto, K.; Chikaoka, Y.; Hayashi,
G.; Sakamoto, R.; Yamamoto, R.; Sugiyama,
A.; Kodama, T.; Okamoto, A.; Kawamura, T.
Middle-down and chemical proteomic
approaches to reveal histone H4
modification dynamics in cell cycle, Mass
Spectrometry in press 2015

Hayashi, G.; Sakamoto, R.; Okamoto, A.

2-oxazoline  formation for  selective
chemical labeling of 5-hydroxylysine,
Chemistry — An Asian dJournal 10,

1138-1141. 2015

14
H1
9
2015 5 25 26
H2A
9
2015 5 25 26
H2B
9
2015 5 25 26
H1
95 2015
2015 3 26 H (K) —29

2015 3
H2B
2015 3
2015 3
8
2014 9
H2A H2B
8
2014 5
8
2014 5
2015 3

H2A

95
26 B (K)

95
26 B (K)

94
27 H (R)

H2A

11 H (K)

25 8 (H)

258 (H)

94
27 H (R)

H2A

2015
~29

2015
~29

2014

~13

~27

2014
~30



94 2014
2015 3 27 H (K) ~30

H2B

94 2014
2015 3 27 H (K) ~30

94 2014
2015 3 27 H (K) ~30

http://park.itc.u-tokyo.ac.jp/okamoto/index.

html

(1
HAYASHI, Gosuke

40648268

(2

(3



