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ABSTRACT

There are residues in proteins not directly bind to ligand, but they can dramatically
affect the binding affinity(tenfold or higher)between protein and ligand. These residues
called hot spot.residues which can be detected by alanine scanning mutagenesis in
protein interface. For the purpose to design experiment effectively, we develop some
methods to find the geometric correlation between binding Sites and hot spot
residues. These methods can ‘identity hot spot tesidues and non-hot spot residues. The
molecular dynamies(MD) simulations with complex molecular ‘potential energy can
analize the motion 40f  proteins. MD simulation is.a powerful tool, but it is
time-consuming. For this reasony we use simplified; mechanical methods such as
Gaussian network model(GNM), ‘and our methods, centroid model(CM) and weighted
contact-number model(WCN) to discuss the dynamical correlation in proteins. Howerer,
the cross-correlation matrix in GNM can not identify the hot spot residues. The
improved WCN and normalized centroid model can identify these hot spots. The
methods we developed can show that there are high correlation between functional hot
spot residues and binding sites in geometrical relation. In the end, we can also find the

high spatial correlation between binding sites and highly sequence conserved residues.
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