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Development of high-speed atomic force microscope with minimum load for
observing protein molecules
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A novel method of atomic force microscopy (AFM) was developed to enable the
observations of biological molecules with very low loading force. This method was introduced to
high-speed AFM and protein molecules were examined. The force acting between the probe tip and the
sample surface was estimated. It was found that the loading force is significantly small compared to

the conventional high-speed AFM. It was confirmed that this novel method significantly reduces the
invasiveness to the protein GroEL compared to the conventional high-speed AFM. Furthermore, surface
structure unprecedented by conventional AFM observations was found on membrane protein
bacteriorhodopsin.
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