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Direct visualization of molecular recognition forces by high-resolution atomic
force microscopy and spectroscopy
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In this project we further develop three-dimensional ESD) force mapping
method for biological molecules such as various proteins by the precise control of the atomic force
microscopy (AFM) probe motion as well as the real-time analysis of the response signal, which allows
us to visualize 3D molecular recognition forces and other several forces originating from hydration
structures and/or charge density of the molecules. Thus, the novel imaging of biomolecular

functions based on the physics at solid-liquid interfaces is established, which essentially advances
the molecular-scale understanding of the cell physiology.
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Molecular-scale mechanical property mapping of biomolecules using FM-AFM in liquids

The 22nd International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2019)

2019




Y. Yamamoto, H. Kominami, K. Kobayashi and H. Yamada

Immobilization of biomolecules using DNA origami for force spectroscopy using FM-AFM

The 22nd International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2019)

2019

K. Kobayashi

Peak-Tracking Atomic Force Microscopy

The 22nd International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2019)

2019

H. Tono, K. Kobayashi and H. Yamada

Fast scanning thermal noise microscopy for visualization of buried nanostructures in a polymer matrix

Molecular Electronics and Bioelectronics (M&BE10)

2019

M. Takeshita, K. Kobayashi and H. Yamada

Investigation of local electric properties of organic polymer thin-film transistors by Kelvin-probe force microscopy

Molecular Electronics and Bioelectronics (M&BE10)

2019




S. Maeda, H. Kominami, K. Kobayashi and H. Yamada

Investigation of relationship between specific binding of biotinylated protains to streptavidin and disruption of
streptavidin 2D crystals

Molecular Electronics and Bioelectronics (M&BE10)

2019

F. lwata

Scanning ion conductance microscopy for various biological applications: From electroporation to electrical charge mapping

Kanazawa University Nano LSl Open Seminar

2019

H. Kominami, Y. Hirata, K. Kobayashi, H. Yamada

Investigation of two-dimensional crystal of annexin A5 for making a protein nano-array

The 21st International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2018)

2018

Y. Araki, K. Kobayashi, H. Yamada

Specific effect of Magnesium ions on hydration structure of calcite revealedby 3D frequency shift mapping

The 21st International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2018)

2018




Y. Yamamoto, H. Kominami, K. Kobayashi, H. Yamada

Molecular-scale investigations of proteins bound to three-dimensional DNA origami using FM-AFM in liquid

The 21st International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2018)

2018

T. Yokocho, K. Innami, K. Kobayashi, H. Yamada

Visualization of depletion regions in organic thin-film transistors using scanning capacitance force microscopy (SCFM)

The 21st International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2018)

2018

A. Fujita, K. Kobayashi, H. Yamada

Molecular-Scale Investigations of Local Hydration Structures of Alkanethiol Self-Assembled Monolayers with Different
Molecular Structures

The 21st International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2018)

2018
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2018

M. Yoshioka, Y. Mizutani, T. Ushiki, K. Nakazawa, and F. lwata

Fabrication technique for micropillars based on local electrophoretic deposition using a scanning ion conductance microscope

The 20th Takayanagi Kenjiro Memorial Symposium

2018




Y. Araki, K. Kobayashi and H. Yamada

Specific effect of Mg2+ on hydration structure of calcite probed by FM-AFM

26th International Colloguium on Scanning Probe Microscopy (ACSIN-14 & ICSPM26)

2018

H. Kominami, Y. Hirata, K. Kobayashi and H. Yamada

Streptavidin Nanoarrays using Two-dimensional Annexin V Crystals

26th International Colloguium on Scanning Probe Microscopy (ACSIN-14 & ICSPM26)

2018

S. Maeda, H. Kominami, K. Kobayashi and H. Yamada

Visualization of biotinylated DNA on streptavidin crystal using FM-AFM

26th International Colloguium on Scanning Probe Microscopy (ACSIN-14 & ICSPM26)

2018

T. Yokocho, K. Innami, K. Kobayashi and H. Yamada

Visualization of Carrier Dynamics in Organic Thin Film Transistors by Scanning Capacitance Force Microscopy

26th International Colloguium on Scanning Probe Microscopy (ACSIN-14 & ICSPM26)

2018




N. Fukazawa, H. Kominami, Y. Hirata, K. Kobayashi and H. Yamada

Development of time-resolved frequency-modulation atomic force microscopy for liquid environments

26th International Colloguium on Scanning Probe Microscopy (ACSIN-14 & ICSPM26)

2018

H. Tono, K. Kimura, K. Kobayashi and H. Yamada

Depth Profiling of Subsurface Features by Scanning Thermal Noise Microscopy

26th International Colloguium on Scanning Probe Microscopy (ACSIN-14 & ICSPM26)

2018

M. Yoshioka and F. lwata

Micro fabrication technique for three-dimensional structures based on localized electrophoretic deposition using a scanning
ion conductance microscope

The 29th 2018 International Symposium on Micro-NanoMechatronics and Human Science (MHS2018)

2018

2018
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2019

T. Hamada, H. Kominami, M. Miyamoto, K. Kobayashi and H. Yamada

Imaging of Two-dimensional Crystal Growth of Streptavidin Injected from a Glass Pipette by FM-AFM

International Scanning Probe Microscopy Conference (1SPM2017)

2017




Y. Araki, K. Kobayashi and H. Yamada

3D Imaging of Hydration Structures at Step Edges of Calcite

International Scanning Probe Microscopy Conference (1SPM2017)

2017

A. Fujita, K. Kobayashi and H. Yamada

Molecular-scale Investigations of Hydration Structures of Alkanethiol Self-assembled Monolayers of Different Functional
Groups by FM-AFM

International Scanning Probe Microscopy Conference (1SPM2017)

2017

H. Kominami, K. Kobayashi and H. Yamada

High-resolution Imaging and Surface Charge Measurement of Right-handed and Left- handed DNA by FM-AFM in Aqueous Solution

International Scanning Probe Microscopy Conference (1SPM2017)

2017

Y. Yamamoto, H. Kominami, K. Kobayashi and H. Yamada

Investigation of Biotin-binding Proteins Attached to DNA Origami Using FM-AFM in Aqueous Solutions

International Scanning Probe Microscopy Conference (1SPM2017)

2017




K. Sugimoto, M. Miyamoto, H. Kominami, K. Kobayashi and H. Yamada

Investigation of Streptavidin-biotin Interactions by Static/dynamic-mode AFM

International Scanning Probe Microscopy Conference (1SPM2017)

2017

Z. Cui, K. Kobayashi, Y. Hirata and H. Yamada

Effect of pH on Two-dimensional Crystal Formation of Streptavidin on Mica

International Scanning Probe Microscopy Conference (1SPM2017)

2017
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2017

Y. Yamamoto, H. Kominami, K. Kobayashi and H. Yamada

Surface charge density measurement of proteins attached to DNA origami by using FM-AFM in liquid

The 20th International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2017)

2017

A. Fujita, K. Kobayashi and H. Yamada

Investigation of Hydration Structures of Phase-Separated Alkanethiol Self-Assembled Monolayers by FM-AFM

The 20th International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2017)

2017




Y. Araki, H. Onishi, K. Kobayashi, H. Yamada

In situ observation of Cs+ adsorption and diffusion on phyllosilicate mineral surfaces by liquid-FM-AFM

The 20th International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2017)

2017

Z. Cui, K. Kobayashi, Y. Hirata and H. Yamada

Effect of pH on Two-dimensional Streptavidin Crystals on Mica

The 20th International Conference on Non-Contact Atomic Force Microscopy (NC-AFM2017)

2017

Y. Araki, K. Tsukamoto, R. Takagi, T. Miyashita, N. Oyabu, K. Kobayashi, H. Yamada

Polymorphism of CaCO3 crystals via change in hydration structure induced by organic and inorganic additives

The 14th International Symposium on Biomineralization (BIOMIN XIV)

2017

H. Kominami, K. Kobayashi and H. Yamada

Surface charge density measurements of Z-form DNA by FM-AFM force mapping

The 8th International Symposium on Surface Science (1SSS-8)

2017




T. Hamada, H. Kominami, K. Kobayashi and H. Yamada

FM-AFM Imaging of Two-dimensional crystal growth of streptavidin injected from a glass pipette

The 8th International Symposium on Surface Science (1SSS-8)

2017

46 JCCG-46

2017

Y. Araki, K. Kobayashi, H. Yamada

3D imaging of change in the hydration structure at phyllosilicate crystal-electrolyte solution interfaces by FM-AFM

11th International Symposium on Atomic Level Characterizations for New Materials and Devices ' 17 (ALC' 17)

2017

H. Kominami, K. Kobayashi, H. Yamada

Functional visualization of biomolecules by frequency modulation AFM and 3- dimensional force mapping

11th International Symposium on Atomic Level Characterizations for New Materials and Devices ' 17 (ALC' 17)

2017




Z. Cui, K. Kobayashi, Y. Hirata, H. Yamada

Effect of pH on two-dimensional crystal formation of streptavidin

11th International Symposium on Atomic Level Characterizations for New Materials and Devices ' 17 (ALC' 17)

2017

K. Sugimoto, H. Kominami, K. Kobayashi and H. Yamada

Specific interactions between streptavidin and biotin investigated by contact-mode/FM-AFM

25th International Collogquium on Scanning Probe Microscopy

2017
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