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Atomic force microscopy (AFM) can detect forces as intermolecular interaction forc
es by force-curve measurements. For example, when a ligand is immobilized on a chip, and a receptor is imm
obilized on a plate, we can measure single-molecular interaction forces between two molecules. The distrib
ution of glycolipid microdomain in biomembrane is difficult to observe in nanometer scale. We measured a d
istribution of glycolipid Gh3Ceramide (Gh3Cer) in lipid bilayer by AFM force mapping measurement using Ver
otoxin modified tip.

In this study, we have analyzed interaction forces between a verotoxin that is a substance responsible fo
r 0-157 and Ggs sugar molecules on a cell surface. The rupture forces were obtained by changing loading ra
tes and we can get an effective bond length which is an important parameter for an analysis of interaction

mechanisms. We detected single-molecular interaction forces, and we discussed about the interaction mecha
nism in more detail by an analysis of the forces.



DNA

One-Pot
2000
NEDO

JST-CREST

ELISA

NEDO

2004

(NChn

AEM

Imm

JST-

(AFM)

AFM



23

AFM

AFM

AFM

AFM

24

25

23

24

375 nm

<

% WSy oo H

AFM

23

Height



1

*_Toshiaki Mori, Atsushi
Tatsuya Hagiwara, Masanori Ohtsuka,

Hirose,

Yoshimitsu Kakuta, Koji Kimata, and

Y oshio Okahata,
“Single-Molecular Enzymatic Elongation
of Hyaluronan Polymers Visualized by
High-Speed Atomic Force Microscopy” J.
Am. Chem. Soc., 134, 20254-20257
(2013).
Yoshio Okahata and *Toshiaki Mori,
“Binding Kinetics of Lectins to Sugar
Surfaces on a Quartz-Crystal
Microbalance”, Methods in Molecular
Biology, in press.
*Toshiaki

Mori, Shibata,

Bunzo Mikami, and

Masayoshi
Takanori Nihira,
Yoshio Okahata,
” Kinetic monitoring of site-directed
mutational PB-amylase
27-MHz QCM”,

J. Mol. Cat. B: Enzyme, 82, 121-126
(2012).

*Toshiaki

catalysis on a

Mori, Takayuki Kodera,

Hiroshi Yoshimine, Yoshimitsu Kakuta,
Nobuo Sugiura, Koji Kimata, and Yoshio
Okahata,

”Kinetics of Iterative Carbohydrate
Transfer to Polysaccharide Catalyzed by
Chondroitin Polymerase on a Highly
Sensitive Flow-Type 27 MHz

Quartz-Crystal Microbalance”,

3.

Chem. Eur. J., 18, 7388-7393 (2012).
Highlight (Cover)

*Toshiaki Mori, Megumi Asakura, and
*Yoshio Okahata, ’Single-Molecule Force
Spectroscopy for Studying Kinetics of
Enzymatic Dextran Elongations”, J. Am.

Chem. Soc., 133, 5701-5703 (2011).

Takanori Nihira, *Toshiaki Mori,
Megumi Asakura, and *Yoshio Okahata,
“Kinetic  Studies of Dextransucrase
Enzyme Reactions on a Substrate or
Enzyme-Immobilized 27 MHz Quartz
Crystal Microbalance”,

2107-2111 (2011).

Langmuir, 27,

*Toshiaki Mori, Megumi Asakura,
and *Yoshio Okahata,
”Single-Molecule Force Spectroscopy
for Kinetics of Enzymatic Elongation of
glycoconjutate”, Glycoconjugate J., 28,
292 (2011).

63 (2014/9/24-26,
)
AFM1
2014/6/5-7,
1
63

(2014/5/27-29, )



4. 63
(2014/5/27-29,

2014/3/27-30,

AFM

2014/3/27-30,

AFM

2014/3/27-30,

2014/3/27-30,

AFM

)

ChiA,ChiB ChiC

1

ChiA,ChiB ChiC

(2013/9/11-13)

AFM

10. 62

11.

12.

2013/7/31-8/1,

13. 62

(2013/5/29-31

14. 62
(2013/5/29-31

o

50262308

(2013/9/11-13,

(2013/7/5,

2013

Gb3Cer

AFM
Gb3

AFM

Toshiaki MORI



