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Abstract:
The goal of this research project is to investigate the three-dimensional structure of a specific peptide
segment of the retinal rod G protein, transducin, bound to light excited rhodopsin. This segment has
been shown to exhibit biological activity in much the same fashion as the full G protein. The segment
studied consists of a modified portion of the C-terminus of the alpha subunit of transducin that runs
from amino acid numbers 340 to 350. The peptide chain has been modified to prolong its biological
activity by the addition of N-terminal acylation, and the substitution of a lysine for an arginine in the
341 position.

This project studied this peptide segment using two-dimensional nuclear magnetic resonance and
computer refinement methods. The goal was to determine if the peptide has significant structure when
free in solution, in the presence of bovine rhodopsin in an unactivated state, and finally bound to
rhodopsin in its light excited form.

The NOESY build-up rates were somewhat similar for the dark- and light-bound experiments although
significantly more cross-peaks were observed in the light-bound experiments. The new cross-peaks
were mainly from sidechain interactions and interactions on the C-terminal end of the peptide. The
sidechain cross-peaks suggest more intimate binding in the light, and the increase in C-terminal
cross-peaks suggests that this end is important in the light binding. Measurement of the peptide-protein
exchange rates shows fast exchange on the cross-relaxation time scale. The final structures obtained
using iterative MARDIGRAS refinement are consistent with the idea of tighter binding in the light; the
dark-bound structures qualitatively show less overall agreement with each other than the light-bound
structures.

This project has yielded preliminary structures for the metarhodopsin 11-bound peptide segment. Work
continues in this laboratory to better define the dark- and light-bound structures and yield further
understanding of this protein interface. 
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