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Quantitative analysis of DNA on GO nanosurface and development of DNA binding
ligand screening system

Miyoshi, Daisuke

14,500,000

GO
GO GO
GO
GO DNA DNA GO
DNA

Graphene oxide (GO) is widely used in biosensors, because GO can absorb a
fluorophore-labeled DNA and efficiently quench the fluorescence. However, the adsorption process remains
unclear yet.

In this gtudy, we have studied the following topics. (1) Properties of various DNA structures in
non-ideal conditions, as observed in the GO nanosurface: It was found that hydration state of DNA strands
was critically important for structure and thermodynamic stability of DNAs under non-ideal conditions.
(2) The adsorption mechanism of DNA onto GO nanosurface: We studied thermodynamically and Kinetically the
mechanism, and found that the binding affinity of DNA was independent of the DNA structure but kinetics
was largely depending on the structure. (3) Development of sensing ligands and screening systems for DNA
G-quadruplexes: We found ThT, a typical fluorescence probe for protein fibril, was able to bind
specifically to DNA G-quadruplex with bright fluorescence signals.

DNA




GO
GO

J5274k J 52z B (Go)

COOH COOHCOOH

GO

GO
GO

GO

GO

GO

GO

GO

GO

GO

GO

(1) 6o

DNA

DNA

@

®

DNA

DNA
GO

GO DNA

DNA

DNA

DNA

GO

DNA

DNA
DNA

Hammer

GO

DNA



Stopped flow
DNA
4
GO
(1) 6o
DNA
DNA DNA
DNA GO
J. Phys. Chem. B 2013
(2) G0 DNA
DNA GO
DNA DNA GO
DNA
GO
Small 2014 Analyst
J. Am. Chem. Soc. 2012 2012 GO
3 DNA
DNA GO
DNA GO DNA
DNA GO
GO
DNA
5
25
BioJapan 2013 World
Business Forum
3
! 5 THE JOURNAL OF
~~  PHYSICAL
CHEMISTRY
z
'BIOPHYSICAL CHEMISTRY, BIOMATERIALS, LIQUIDS, AND SOFT MATTER (3) DNA
e DNA
4




ThT DNA
700
ThT  DNA
Biochemistry 2012
J.
Phys. Chem. B GO
6
DNA DNA
Sensors 2015
: =550 THE JOURNAL OF
= PHYSICAL
CHEMISTRY
6
Hidenobu Yaku, Takashi Murashima,

Daisuke Miyoshi, and Naoki Sugimoto, A
mRNA-Responsive G-Quadruplex-Based Drug
Release System, Sensors, 15, 9388-9403
(2015). doi: 10.3390/s150409388

Haiwei Ji, Yijia Guan, L Wu, Jinsong
Ren, Daisuke Miyoshi, Naoki Sugimoto
Xiaogang Qu, A fluorescent probe for
detection of an intracellular prognostic
indicator in early-stage cancer , Chem.
Commun., 51, 1479-1482 (2015) doi:
10.1039/c4cc08789%

Daisuke Miyoshi, Yu-mi Ueda, Naohiko
Shimada, Shu-ichi Nakano, Naoki Sugimoto,
Atsushi Maruyama, Drastic stabilization
of parallel DNA hybridizations by a
polylysine comb-type copolymer with
hydrophilic graft chain, ChemMedChem, 9,
2156-2163 (2014) doi:
10.1002/cmdc. 201402157

, 712, 117-120 (2014)
http://ww_jba.or._jp/pc/archive/2014/vo
172_no2.html.

Li Wu, Jiasi Wang, Meili Yin, Jinsong
Ren, Daisuke Miyoshi, Naoki Sugimoto,
Xiaogang Qu, Reduced Graphene Oxide
Upconversion Nanoparticle Hybrid for
Electrochemiluminescent Sensing of a
Prognostic Indicator in Early-Stage
Cancer, Small, 10, 330-336 (2014) doi:
10.1002/sml1.201301273

Shu-ichi Nakano, Daisuke Miyoshi,
Naoki Sugimoto, Effects of Molecular
Crowding on the Structures, Interactions,
and Functions of Nucleic Acids, Chem. Rev.
114, 2733-2758 (2014) (Highlighted as a
part of the cover) doi: 10.1021/cr400113m

Valerie Gabelica, Ryuichi Maeda,
Takeshi Fujimoto, Hidenobu Yaku, Takashi
Murashima, Naoki  Sugimoto, Daisuke
Miyoshi, Multiple and cooperative binding
of fluorescence light-up probe Thioflavin
T with human telomere DNA G-quadruplex,
Biochemistry, 52, 5620-5628 (2013) doi:
10.1021/bi4006072

Takeshi Fujimoto, Shu-ichi Nakano,
Naoki Sugimoto, Daisuke Miyoshi,
Thermodynamics - Hydration Relationships
within Loops that Affect G-Quadruplexes
under Molecular Crowding Conditions, J.
Phys. Chem. B (Highlighted as the cover),
117, 963-972 (2013) doi:
10.1021/jp308402v

Bailu Xu, Chuangi Zhao, Weili Wei,
Jinsong Ren, Daisuke Miyoshi, Naoki
Sugimoto, Xiaogang Qu, Aptamer carbon
nanodot sandwich used for fluorescent
detection of protein, Analyst, 137,
5483-5486 (2012) doi: 10.1039/c2an36174d

Haiqing Yu, Gu Xiaobo Gu, Shu-ichi
Nakano, Daisuke Miyoshi, Naoki Sugimoto,
The beads-on-a-string structure of long
telomeric DNAs under molecular crowding
conditions, J. Am. Chem. Soc. (Highlighted
as the cover and introduced in the
Spotlights on Recent JACS Publications),
134, 20060-20069 (2012) doi:
10.1021/ja305384c




DNA
2015

_ - (13):
DNA

95 (2015)
2015 3 28

Daisuke Miyoshi  Structural poly-
morphism of DNA induced and regulated by
molecular crowding National Univ. of
Kaohsiung Seminar National University of
Kaohsiung Kaohsiung Taiwan 2015 1

6

2014 12 18
Daisuke Miyoshi Non-canonical DNA
structures under molecular crowding
conditions School of Physics &
Mathematical Science Seminar, Nanyang
Technological University Singapore
2014 12 14
_ DNA
8
2014
9 12
9
2014 6 12
(58)
DNA
2014 3 28
104
2014 2 13
DNA
KKR 2014 1 9

DNA-

BioJapan 2013 World
Buisiness Forum
2013 10 9

Daisuke Miyoshi Takeshi Fujimoto
Shu-ichi  Nakano Naoki Sugimoto
Stability-hydration relationship of
nucleic acid structures regulated by

non-base paired regions The 39th
International Symposium on Nucleic Acids
Chemistry 2012
11 16
_ DNA
6
2012 9 7

Takeshi Fujimoto Shu-ichi Nakano
Naoki Sugimoto Daisuke Miyoshi Roles of
DNA structure on DNA adsorption and
desorption XX Roundtable on Nucleosides,
Nucleotides and Nucleic Acids, Montreal
Canada 2012 8 7

DNA

2012

Daisuke Miyoshi, Takeshi Fujimoto,
Naoki Sugimoto, Chapter 5, Molecular
Crowding and Hydration Regulating of
G-Quadruplex Quadruplex Nucleic Acids
(Springer), 330, 87-110 (2013).

PCT/JP2014/004080
2014 8 5

2013-199029
2013 9 25

Method for detecting formation



of G-quadruplex
Daisuke Miyoshi
Panasonic Corporation

US8691589 B2

2013 5 22
o
5216943
2012 6 15
2013 3 8
2015 6 6
2015 5 22
DDS
2014 7 14 DNA

2012 12 12
Spotlights on Recent JACS Publications
“ Telomeres: Like beads on a string”

2012
2013 BioJapan 2013 World
Business Forum

http://www.pi.konan-u.ac. jp/miyoshi/

http://ww_konan-first. jp/database/admi
n/search.php?keyword=&author=14&from_ye
ar=0&to_year=0&searchEssay=%E6%A4%9C%hE7
%B4%A2&hidelInfo=essay#resultList

o

Daisuke Miyoshi

@

®

50388758



