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Summary

Intrinsically disordered protein (IDP) is different from conventional protein at the point of view of
conformational flexibility. IDP is so flexible not to fold into a unique stable structure. In this review, we
focused on the IDP, phosphorylated kinase-inducible domain (pKID). pKID is a typical IDP and it is
disordered at isolated state. However, when pKID binds to the partner protein, KID-interacting domain
(KIX), pKID can fold into a stable unique complex structure, which is called as coupled folding and
binding. pKID interaction with KIX has been investigated experimentally. The stable structure of pKID
-KIX complex was determined by NMR. However, semi-stable conformations of pKID binding were
unclear in detail. Then, free-energy landscape of pKID upon binding to KIX were calculated by molecular
simulation with a fine-grained model (all-atom model) with explicit solvents. Free-energy landscape
represents profile of free energy along an axis of reaction coordinate. In this case, distance between the
calculated conformation and the stable pKID-KIX complex structure was chosen as the reaction coordi-
nate. Then, the detailed conformation at the semi-stable state could be obtained from the simulation.
Furthermore, effects of pKID flexibility on binding free energy were explored with a coarse-grained
model. Two types of conformational flexibility were implemented into the coarse-grained model for pKID.
As the flexibility increased, pKID-KIX dissociation was accelerated rather than association. The
flexibility resulted in the larger binding free energy. Throughout this review, the molecular models we
used were briefly described. The molecular simulation has been a useful tool to investigate the flexible

conformations of IDP and its interaction mechanism.

Key word : Protein—protein interaction, Coupled folding and binding, Molecular recognition,

Free-energy landscape



