1.  Project Title:  Function of the Myosin VII SRC homology three (SH3) Domain
2.  Researchers:  CPT Matthew A. DeLoia

3.  Project Description.


a.  Purpose.  Myosin VII is an actin based motor protein.  The Myosin VII tail contains a putative SH3 domain which suggests an ability to bind proline rich ligands.  Such interactions mediated by the Myosin VII SH3 domain could be critical for the assembly of protein complexes or Myosin VII regulation.  This project would investigate Myosin VII’s role in actin dynamics.  Specific aims would include determining SH3 binding partners and the significance of an observed intramolecular interaction.


b.  Importance.  Identifying SH3 ligands may link Myosin VII to roles in signaling pathways.  The importance of SH3 domains in several other myosin classes is an incentive to explore a possible protein assembly role of the Myosin VII SH3 domain.  An understanding of Myosin VII function could offer insights into Usher syndrome, a combined sensorineural defect seen in both humans and mice, which strongly correlates with Myosin VII mutation.  


This project could provide an opportunity for two cadets to develop knowledge of protein science and molecular biology.  They would also learn fundamentals of experimental design and current research techniques.


c.  Procedures.  Methods used would include protein growth, isolation, and purification.  Data acquisition would involve use of the 300 MHz NMR to perform heteronuclear NMR experiments.  Binding information is determined from chemical shift perturbations observed in 15N,1H-HSQC spectra.  Binding assays using glutathione sepharose or nickel-NTA would also investigate protein-ligand interactions.     

d.  Results.  Results of this project would be appropriate for a cadet poster presentation at the annual American Chemical Society convention.  All significant findings would be published in collaboration with Dr. Margaret Titus at the University of Minnesota and her group’s investigation of Myosin VII dynamics in Dictyostelium. 
4.  Prior Results.  Previous work conducted determined the solution structure of the Myosin VII SH3 domain.  The domain is composed of structural features much like other SH3 domains reported in the literature.  Conserved aromatic residues present on the protein surface form hydrophobic pockets capable of binding proline rich ligands.  An observed intramolecular interaction between the SH3 domain and an adjacent proline rich region on the Myosin VII tail could serve an important regulatory function.      
5.  Budget for Requested funding.

a. Research Travel.  0.
b. Equipment and Materials – Cell media, purification resin, BL21 competent cells, enzymes, concentration tubes, buffer salts - $3000

c. Total - $3000

6.  Other Potential Funding Sources.  Support from collaborators at the University of Minnesota with DNA plasmids and competent cells.         
