Development of high-speed atomic force
microscope combined with single-molecular
fluorescence microscope
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Development of high-speed atomic force microscope

combined with single-molecular fluorescence microscope
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Since the realization of high speed atomic force microscope (HS-AFM) around
2008, HS-AFM is a routinely tool to investigate biological macromolecular ranging
from purified protein to live cells, which facilitates our understanding of how
biological molecular work and function. Now the next generation type of HS-AFM is
being desired, which can gain multiple information inaccessible only with HS-AFM.
AFM is a label free technique which works non-specifically and has a drawback for
the complex system involved multiple molecules, that is difficult to identify the
target molecular. On the other hand, optical microscope can give this specificity by
fluorescence labelling. Moreover it is capable of imaging of small molecular such as
nucleotide which cannot be observed in AFM. So, optical microscope is not only
complementary for HS-AFM, but combined system of HS-AFM and optical
microscope would be a more powerful and innovative tool for biological science. To
combine HS-AFM with optical microscope, high speed scanner with mechanical
holding method for cantilever chip and laser beam tracking device for cantilever
movement, compact and rigid HS-AFM head were developed. The excellent
performance of combined system of HS-AFM/optical microscope developed here is
demonstrated by imaging of rotor-less Fi-ATPase (asBs complex) with high
spatiotemporal resolution, and simultaneous topographic / fluorescence imaging of

Cy3-labelled 7¥ichoderma reesei cellobiohydrolase (7¥Cel7A) moving on cellulose.
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