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Study of temperature resistant mechanisms of papain enzymes by single-molecule
measurements
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I investigated the heat resistance mechanisms of thermostable proteins,
papain, cellulase, and bromelain, at the single molecule level using atomic force microscopy (AFM),
near-infrared (NIR) microscopy, and near-infrared spectroscopy. To optimize the experimental
procedures, 1 performed the use of single-walled carbon nanotubes (SWNTs) as sensor probes for NIR
measurements. | proposed a new protocol to mix the biomolecules and SWNTs on a substrate for AFM in
liquids. As a result, chirality-specific SWNT NIR emission induced by the addition of heated papain
and native papain molecules could be measured. The near-infrared emission can be measured even on a
single bead by the NIR microscopy. Deformation and aggregation of the molecules on the substrate
were well observed by AFM in liquid.
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