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Enhanced structural sampling for allosteric drug design
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The rational design of allosteric drugs for protein kinase was attempted
using a large-scale computational sampling method. The first target was MEK1, a Ser/Thr kinase. The
docking study of all exhaustively sampled MEK1 structures revealed that a possible binding site was
localized only at the back pocket of a known allosteric site. Since the limited variety of the
binding mode was considered to be due to small flexibility of MEK1, we chose EGFR kinase for the
second target, a receptor Tyr kinase exhibiting significantly large flexibility of the arrangement
of the two lobes. The enhanced sampling of both apo and ATP-bound forms showed that ATP binding did
not constrain the lobe motion. The ATP-bound form of EGFR kinase has a larger variety of binding
modes depending on the lobe configuration, even though the sites are mostly in the back pocket. It
was clearly demonstrated that large scale sampling method for the rational drug design.
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