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Molecular-scale functional visualization of bio- and nano-materials by AFM
functional probes
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Based on both high-resolution frequency modulation atomic force microscopy

(AFM) and dual probe AFM techniques, working in liquids, we have successfully realized a novel
method for the visualization of molecular-scale bio-functions in addition to structural imaging of
biomolecules. The method allows us to directly investigate various biomolecules in a wide variety of
aspects such as direct visualization of protein domains, molecular-scale identification of specific
binding sites and quantitative force analysis of binding interactions. Furthermore, we succeeded in
the visualization of hydration structures and local charge densities of biomolecules, which are
directly related to biochemical activities.
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