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Quantification of protein conformational entropy on helix-bundle formation

Masayuki, Oda
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I designed a model protein whose structure is changed from random to helix-bundle
upon its metal binding to His residues introduced into the hydrophobic core, using another designed
protein reported previously as the template. 1 could successfully generate the protein by additional
destabilized mutation into the template protein. The main purpose of this study is to quantify the
conformational entropy, and to correlate the structural ensemble with the structural information obtained
from single-molecule analysis. To achieve the purpose, | carried out NMR, isothermal titration
calorimetry (ITC), and diffracted X-ray tracking (DXT) experiments. The NMR experiments showed that one
of the designed proteins was changed from random to helix-bundle structure upon its metal binding. The
ITC experiments could determine the binding thermodynamics, and the DXT experiments could detect the
structural dynamics and their changes upon the metal-binding at single-molecule level.
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