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The elaborately designed domain motion of the multidomain protein CCS and its
physical origin
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Copper chaperone_for superoxide dismutase (CCS) is a protein consisting of
multiple structural domains, and responsible for intracellular copper ion transport to an enzyme.
The relationship between function and molecular motion of CCS was studied by small-angle X-ray
scattering and computational simulations. Our results suggested the significance of cooperation of
all structural domain including a domain which does not bind copper ion for copper binding or
holding of CCS. To obtain the result above, we also established a modeling method for visualizing
possible behavior of a biomolecule which combines molecular dynamics simulation and small-angle
scattering data. Our idea is that when a long-time molecular dynamics simulation of a biomolecules
matches a small-angle scattering profile of the molecule, the simulation trajectory is regarded as a

possible structural pool of that. Feasibility of the idea was confirmed for some proteins.
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