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INTRODUCTION

SHP2 is an important molecular target for therapies against cancer and rare diseases, like RASopathies
[1,2]. Mutations of the gene coding for SHP2, PTPN11, have been associated with cancer and
developmental disorders. The structure of SHP2 includes two SH2 domains (N-SH2 and C-SH2)
followed by the catalytic domain PTP. SH2 domains recognize and bind phosphopeptide [3]. They also
have an important role in modulating the catalytic activity of the protein. Under basal conditions, the N- “
SH2 domain blocks the catalytic site and SHP2 is inactive. The association to binding partners favors a
conformational transition from this autoinhibited conformation to an active state. Most of the SHP2 SHP2 regulation mechanism
pathological amino acid substitutions perturb the autoinhibitory interaction in favor of open
conformations, resulting in a hyperactivated protein [4]. SHP2 can be efficiently inhibited by targeting the
binding of the N-SH2 domain to cognate proteins [5], furthermore the development of inhibitors of SHP2
protein-protein interactions can take advantage of the role of the C-SH2 domain for increasing both

specificity and affinity. m

INACTIVE

Current SHP2 inhibitors, which target either To evaluate the binding specificity of different peptide sequences for
the catalytic site or an allosteric pocket, often the C-SH2 domain, we conducted MD simulations of the domain
lack specificity and are ineffective against complexed with high-affinity natural partners (PD1, GAB1, and IRS1)
disease-associated SHP2 mutants. and their mutants, starting from the PD1 NMR structure (PDB ID:
In response to the signaling hyperactivation 6R5G). We also performed a similar analysis using crystallographic
caused by pathogenic lesions, we developed structures (PDB IDs: 5DF6, 5X7B, 5X94).
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