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Analysis for structural change of nucleosome by acetylation

Suematsu, Kazumi

3,400,000

2 DNA

DNA

In order to understand the regulation mechanism caused by the structural
change of nucleosome by acetylation, two nucleosomes were reconstituted in vitro, acetylated with
histone acetyltransferase, and characterized using native mass spectrometry. To identify the
acetylated sites of acetylated nucleosome, we performed various proteomics analysis for acetylated

nucleosomes. Furthermore, we investigated gas-phase structure of nucleosome using ion mobility mass
spectrometry and molecular dynamics simulation.



DNA

al., Nature, 2011]

113 E2)

DNA

[Tachiwana H. et

4 H2A, H2B, H3, H4 2
8 DNA Tall
N- Tall
Tall DNA DNA
NCP
[LeeJY.etal., J. Biol. Chem., 2011] DNA
Tall
Tall
DNA
H/D
€]
2 DNA
DNA 2
DNA DNA
Widom 601 DNA a-satellite DNA
p300
50mM 500mM 1M 2M 2uM
nanoES| Synapt G2 HDM S
H/D
100s 1000s TFA
H/D
MALDI Axima CFR
(2
Tall 1
1 Tall
4 Tall
H2B H2B
nanoLC LTQ Orbitrap XL
MALDI-ISD H2B 15
1,5-DAN Autoflex
4 DNA
TFA HPLC
1
(©)]
DNA IM-MS
147bp DNA 250bp
294bp 342bp IM-MS



50 mM 500 mM

2uM nanoES| Travelling wave
Synapt G2 HDMS
147bp  DNA
MD PDB
1.D.3MVD
MD 50mM 100mM 150mM 500mM  NaCl
10 ns 55 ns 10ns 0.5 ns
2 Sns
MD
Mobcal
1
DNA 2
DNA 601DNA o-satellite DNA
NCP
NCP DNA
NCP
601DNA 601DNA
o-satellite DNA
1M NCP
DNA o-satellite DNA
601DNA DNA o-satellite DNA
H/D MALDI H/D
ESI
H/D
(2)
1 3
Tall
2
H2B Tal
GsMPEPAKISA HAPKKGSIKKA VTKAJKKDGK KRERS
40000 [ : tail regions ‘
MALDI-ISD oo 7:
z . observed fragment
N- 8 §
33 £ 2000015 por prp
10000
Figure 1 4000
Tail MALDI-ISD mass spectrum of histone H2B (Matrix : 1,5-DAN)
Figure 1. H2BD b v 7 X7 > k12 & B 84T
Tall 4
HPLC

MALDI



3

DNA
IM-MS IM-MS
MD
3 IM-MS 3
conformer 8630 9510 10950 A2
Figure 2 DNA 1 conformer
DNA
DNA  Tail 1 conformer
3 conformer Tail
IM-MS

J aATIEERE )
B 1Sy F 2 S OBER G

MD !

7000 7500 8000 8500 9000 9500 10000 10500 11000 11500 12000

ERETE/ A2

sns  MD Figure 2. BER ¢ BASEIC LD X7 LAY — L OERITAE DT & S
2 Figure 2
MD 1-2

8840 A? 10420 A2
IM-MS
Tail DNA

K. Saikusa, A. Osakabe, D. Kato, S. Fuchigami, A. Nagadoi, Y. Nishimura, H. Kurumizaka, S.
Akashi. “Structural diversity of nucleosomes characterized by native mass spectrometry” Analytical
Chemistry, vol.90, no.13, pp.8217-8226 June 2018. DOI: 10.1021/acs.analchem.8b01649,

D. Kato, A. Osakabe, Y. Arimura, Y. Mizukami, N. Horikoshi, K. Saikusa, S. Akashi, Y. Nishimura,
S.Y. Park, J. Nogami, K. Maehara, Y. Ohkawa, A. Matsumoto, H. Kono, R. Inoue, M. Sugiyama, H.
Kurumizaka. “Crystal structure of the overlapping dinucleosome composed of hexasome and
octasome” Science, vol.356, pp.205-208 April 2017. DOI: 10.1126/science.aak9867,

FACT 41
2018 11

56 2018 9

Motility of Histone Tails in Nucleosomes Characterized by NanoESI-MS and Structural
Calculation 22 nd International Mass Spectrometry Conference Florence (2018 8 )

68 2018 5
-DNA NCP
7 (2018 4 )
Tail 17
(2017 6 )

67 (2017 5



(2017 3 )

(2016 6 )

https://researchmap.jp/kazumi_saikusa

)

@)

AKASHI Satoko

KURUMIZAKA Hitoshi

FUCHIGAMI Sotaro

NAGADOI Aritaka

16

97



