GEMSEC SEMINAR

GENETICALLY ENGINEERED MATERIALS SCIENCE AND
ENGINEERING CENTER, AN NSF-MRSEC AT THE UW

Monday, February 25, 2008, 4:30 pm
153 Mueller

Materials Science and Engineering

Dr. John D. ‘Nick’ Fisk
Chemistry and Chemical Engineering
California Institute of Technology

Non-Natural Elements in the Exploration of Protein Structure and
Function

The properties of biological systems can be dramatically changed and expanded by the
incorporation of non-naturally occurring elements. | will discuss three areas of research involving
the use of non-natural elements to study protein structure and function. Historically, a great deal of
knowledge about protein folding and stability has come from studies of peptide model systems.
Protein tertiary structural interactions often completely mask the contributions of individual
secondary structure elements. Model systems allow one to study essentially pure secondary
structural elements. | will discuss the development and use of model systems for B-sheet
secondary structures, where non-natural turn-segments were developed to study the
thermodynamics of folding in isolated B-sheets. | will go on to describe the development of a more
complex experimental system to probe and select interactions within a coiled-coil protein
architecture. The system involves the use of phage display to select for interactions between
natural peptides displayed on the phage particles and immobilized synthetic peptides containing
non-natural amino acids. Finally | will describe some experiments in live cells where bio-
orthogonally reactive amino acids are used to selectively label and visualize newly synthesized
proteins.

*Dr. Fisk is a Postdoctoral Fellow in Chemistry and Chemical Engineering at the California
Institute of Technology. His research is focused on the usage of non-natural elements in the
exploration of protein structure and function.



