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Dynamic recognition of phosphopeptides by the SH2 domain of PI3K ('National Institutes of
Biomedical Innovation, Health and Nutrition, *Institute for Protein Research, Osaka
University) OSuyong Re,' Kenji Mizuguchi'?

Protein-protein interactions regulate intracellular signaling and thus also important for drug
design. SH2 (Src homology 2) domain, which consists of about 100 residues, recognizes
phosphorylated tyrosine (pY) and regulates the activity of kinases and/or phosphatases for
signaling. SH2 domain has not only a pY recognition pocket, but also a highly variable pocket
that recognizes the C-terminal residues of pY for binding specificity. X-ray crystallography and
thermodynamic measurements have been used to investigate recognition mechanisms, but
static structuress alone are often insufficient to explain mechanisms. Here, we performed
molecular dynamics simulations using the gREST method" on the binding of the SH2 domain
of PI3K to CD28 and CTLA4 peptides, and investigated the dynamic factors involved in
recognition.

We found that the difference in binding strength between CD28 and CTLA4 peptide was
related to the binding mode in the highly variable pocket in addition to the pY binding pocket.
Furthermore, it was suggested that the CD28 peptide dynamically binds in multiple orientations
to gain affinity. Each peptide binding affects differently the structure and dynamics of SH2
domain away from binding pockets, suggesting the possibility of allosteric regulation of
functional motion.
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