ANALYSIS OF SPECIFIC amino acid residues POTENTIALLY involved in the regulation of the Diaphanous-related Formins
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Diaphanous-related formins (DRF) are a conserved family of proteins that are involved in the coordination of the cytoskeleton, a structure that plays a role in cellular shape, movement and division.  Since the DRFs are an important focal point in many cellular processes, it is vital that these proteins are tightly regulated.  Normally, DRFs exist in an inactive state (“closed”) by an intramolecular interaction between the Diaphanous inhibitory domain (DID) and the Dia-autoregulatory domain (DAD).  In response to external stimuli, DRFs are activated by Rho GTPases, which bind to the GTPase Binding Domain (GBD) and “open” the protein.  Once activated, the DRF can send signals to other cellular pathways.  However, it has recently been shown that GTPase binding is not sufficient for the sustained activation of DRF proteins.  Therefore, it has been postulated that another cellular signal is involved in maintaining the “active” conformation of DRF proteins, as well as dictating their intracellular localization. Here, we have focused on the regulation of a specific mouse DRF (mDia2) by probing the potential phosphorylation sites in the regulatory domains of the full length protein.  Using a combination of site-directed mutagenesis and cell biology, we have generated multiple mutations in DID and DAD that mimic a proposed constitutively activated or inactivated state of the DRF protein.  Some of these amino acid residues also seem to play a role in the subcellular localization of the DRF.  By discovering specific residues that will disrupt the autoinhibitory interactions that keep the DRF in an “open” state, we have been able to express a full length DRF that is constitutively active, which may provide more insight into the functional effects of the DRF protein as compared to previous studies using truncated “active” versions.
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