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Intrinsically disordered protein: A new target for structural biology

—Towards a single molecule analysis with next generation light source—

Mamoru Sato

Graduate School of Nanobioscience, Yokohama City University

<Synopsis>

Intrinsically disordered proteins (IDPs) are characterized by a lack of stable tertiary structure when
they exist as isolated polypeptide chains under physiological conditions. Their folding is coupled to
binding, so that they adopt well-defined structures upon interacting with their targets. IDPs are mostly
found in eukaryotes, and generally interact with several target proteins, playing important roles as
hubs in intracellular networks. The highly dynamic structures of IDPs cannot be determined by such
conventional methods as X-ray crystallography and electron microscopy. We have developed a novel
method, named MD-SAXS, which combines small-angle X-ray scattering (SAXS) and molecular
dynamics (MD) simulation to analyze protein dynamics in solution. Here we present a MD-SAXS
method extended to analyze the dynamical structures of IDPs or multi-domain proteins with large ID
regions in solution (Extended MD-SAXS method). Furthermore, we introduce SAXS analysis of a

small number of proteins and a single molecule analysis of IDP with next generation light sources.
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