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Quantum chemical challenge to elucidate the functional mechanism of base

sequence specificity deciding removal of the DNA damage
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A mutagenic lesion, 7, 8-dihydro-8-oxoguanine §80xoG) is generated by
oxidative stress. The DNA (deoxyribonucleic acid) glycosylases as typified by the human repair
enzyme 8-oxoguanine glycosylase (hOGG1l) are known to act particularly on the single 8oxoG legions
and remove them. The hOGGl plays a catalytic role in the enzymic reaction process by rotating and
cleaving N-glycosidic bond of the 8oxoG nucleoside. Each electronic configuration around the single
8oxoG lesion as well as one-nucleotide apart tandem 8oxoG legions in the DNA with surrounding water
network is compared with that of undamaged DNA at body temperature by an accelerated
guantum-chemical method. Tandem 8oxoG lesions which sandwich one adenine have cross-binding hydrogen
bonds along the helical axis between the hydrogen and the adducted oxygen and fix individual
lesions, keeping them secured in the helix. Eversion of 8oxoG for enzymic catalyzation is difficult
to take in the case of the clustered 8oxoG lesions.

8- DNA



-oxoguanine glycosylase
( ) , -dihydro- -
oxoguanine( - )

1. -
3 3
1. ,
sequences
Undamaged 1><8ox0G 2><8oxoG
5’-dEG7A8G9)-3’ 5’-d(0G7AsGo)-3’ 5’-d§ 0G7Az0G)-3’
3-d(CTC)-5 3-d(CTC)-5° 3-d(CTC)-5°

G: Guanine 8: 8oxoG (8 145)

8oxoG (8- )
8ox0G



G:C(Guanine:Cytosin) 1 80ox0G:C(8
Cytosin) 2 8oxoG :C(8- Cytosin)

DNA

. IR R L el WA
ay W T SN 7 Vi
Water molecules = far?oial S
- . Ve \\--.‘::(%’7: '\,9;-;-,)("‘:: \,:;7‘; N
outside of the primary 3 2% 2% % &,
. J\ ,‘\d ” & "\.4 A\ ;:(;,‘"“ ol .i*
oot 3 IE sl I & i
hydration layer P Ay Nk, ~
. A A 3
Gl ant AFRE Qe T T ign Ok
s T S N
sef K P e
R e
P2 RN
~ - ¥z %
& N P -l g TN
- ) E R VAN i 10 s
4 PNZAR 3RS 2
T ) L :;:::t’a r’?’, o ; :*\\1‘)5 L
o OF N P 7 RNV,
\ﬁ‘: ?’“‘ - {‘ ‘Y"lo\j“\ - P A DA R )
PRI LIS U R T el o I TS
3 Water molecules B o5 A PO g A
- [ l‘/-9 ~, *.:c"k W A{_“ﬁ 0:.7‘)1. - 7 _"(‘t”v‘;.),-w- Ui
el -;-“"..,"\ L L AAZ e ) 5P
of the primary A3 BP LA L A R S

hydration layer

8ox0G

B-DNA dodecamer 4

hOGG1
8ox0G

G:C(Guanine:Cytosin) G.C 1
8ox0G:C 2 8oxoG:C

3



12

DNA DNA
(
b) « 3 ( 30

8
:g dG, d8ox0G;
5 == (@)HHw My l » (C8)-0..H
2 v I, ----(C8)-0..Hw K
E —(C8)-H...OWJI o wronon e N
2 ; .
g ;
E "’
£ .
& . . . : : ,

0 2 4 6 8 10 12 0 2 4 6 8 10 12 2 4 6 8 10

Distance, A Distance, A Distance, A
3.(@ DNAGHS (b DNA 80x0G7H8 (C) DNA 80x0G/H8
Hw Ow
DNA DNA
hOGG1
8oxoG
80x0Gy DNA hOGG1

DNA

8o0x0Gy

-0 W +1.0

D/v

DNA 8x0Gy

DNA

80x0Gg

DNA



DNA DNA

8ox0G

8ox0G DNA
8o0x0G
( ) 8oxoG

8o0x0G

DNA 8ox0Gy DNA 8ox0Gy 80x0Gg DNA

G7 \T /\ 80XOG7 YE\T’ 8oxoG? : AL
5N\ 5/ el
DNA 8ox0Gy DNA 80x0Gy 80x0Gg DNA

DNA DNA



7 7 3 2

G. Diguet, J. Y. Cavaille, G. Sebald, T. Takagi, H. Yabu, Ai Suzuki, R. Miura

190

Physical behavior of electrostrictive polymers. Part 1: Polarization forces

2021

Computational Materials Science

1-10/110294

DOl
10.1016/j -commatsci .2021.110294

Ai Suzuki, Masayuki Miyano, Ryuji Miura, Gildas Diguet, Jean-Yves Cavaille, Gael Sebald

Estimation of Multiple Coefficients to Express Longitudinal and Transverse Electrostriction in 2020

the PTMO Crystal

Proceedings of Seventeenth International Conference on Flow Dynamics 100-101
DOl

Ai Suzuki, Masayuki Miyano, Ryuji Miura, Kuniaki Ara 1

Analysis of the Hydrogen Permeation in the Liquid Sodium with Titanium Layer by Accelerated 2020

Quantum Chemical Molecular Dynamics Study

Proceedings of Seventeenth International Conference on Flow Dynamics 172-173
DOl

Ai Suzuki, Masayuki Miyano, Ryuji Miura, Manabu Yasui 1

Potential Analysis of the Hydration Layer around the Injured DNA 2020

Proceedings of Seventeenth International Conference on Flow Dynamics 328-329

DOl




, , , 341
- 2020
Japanese Journal of Multiphase Flow 134-139
DOI
10.3811/jjmf.2020.013
Ai Suzuki, Masayuki Miyano, Ryuji Miura, Jean-Yves Cavaille, Gildas Diguet, Gael Sebald -
Polarization and Elasticity Characterization in Crystal and Amorphous States of 2019
Polytetramethylene Oxide Elastomer
proceeding of the 16th International Conference on Flow Dynamics 382-383
DOI
Ai Suzuki, Masayuki Miyano, Ryuji Miura, Kuniaki Ara -
Morphology Analysis of Hydrogen Produced from Sodium-Water Reaction over the Transition Metal 2019
proceeding of the 16th International Conference on Flow Dynamics 192-193
DOI

12 3 7

Ai Suzuki, Masayuki Miyano, Ryuji Miura, Gildas Diguet, Jean-Yves Cavaille, Gael Sebald

Estimation of Multiple Coefficients to Express Longitudinal and Transverse Electrostriction in the PTMO Crystal

Seventeenth International Conference on Flow Dynamics

2020




Ai Suzuki, Masayuki Miyano, Ryuji Miura, Kuniaki Ara

Analysis of the Hydrogen Permeation in the Liquid Sodium with Titanium Layer by Accelerated Quantum Chemical Molecular
Dynamics Study

Seventeenth International Conference on Flow Dynamics

2020

Potential Analysis of the Hydration Layer around the Injured DNA

Ai Suzuki, Masayuki Miyano, Ryuji Miura, Manabu Yasui

Seventeenth International Conference on Flow Dynamics

2020

Al Suzuki

Polytetramethylene oxide (PTMO)

2020

2020




Al Suzuki

Quantum Chemical Insight into Catalyst Durability

Catalysis Virtual 2020

2020

Al Suzuki, Akira Sassa, Manabu Yasui, Masamitsu Honma

Analysis by an Accelerated Quantum Chemical Molecular Dynamics Method for the 8-oxoG added DNA structure

The Chem-Bio Informatics Society

2019
8- DNA DNA
6 48
2019

Ai Suzuki, Masayuki Miyano, Ryuji Miura, Jean Yves Cavaille, Gildas Diguet, Gael Sebald

Characterization in Crystal and Amorphous States of Polytetramethylene Oxide Elastomer

The 16th International Conference on Flow Dynamics (1CFD2019)

2019




Ai Suzuki, Masayuki Miyano, Ryuji Miura, Kuniaki Ara

Morphology Analysis of Hydrogen Produced from Sodium-Water Reaction over the Transition Metal

The 16th International Conference on Flow Dynamics (1CFD2019)

2019

Evaluation of DNA backbone winding by molecular dynamics study

67

2019

Electrostrictive Behavior of Amorphous Polytetramethylene Oxide Elastomer

67

2019




(YASUI MANABU)

(50435707)

(82601)




