
 2

 
PI:  Daryl K. Eggers Campus:  San Jose State University 
Project Title:  Effects of Silica Confinement on Silica-Interacting Biomolecules
 

ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)   

To characterize the structure and function of a polypeptide, silaffin, in the pores of a silica glass. Glass 
encapsulation may mimic the peptide’s natural environment during synthesis of a diatom cell wall and 
may lead to new strategies for utilizing biosilica composites in nanotechnology.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
 

Silaffin is a recently discovered polypeptide that appears to play a role in silica deposition during the 
formation of cell walls in diatoms, a large family of unicellular algae. Since these cell walls have very 
intricate patterns and appear to be different for every species of diatom, knowledge of the biological 
mechanisms by which these patterns are obtained could lead to new biomolecule-based techniques and 
applications in nanotechnology. The primary aim of this proposal is to characterize the structure of 
silaffin, both in solution and in contact with a silica surface. Changes in secondary structure will be 
evaluated by circular dichroism spectroscopy before and after silica glass encapsulation using the sol-gel 
technique. The presence of phosphate ions and certain polyamine compounds will also be examined for 
their influence on the structure of silaffin. Changes in polypeptide structure may correlate with changes in 
the properties of the glass during the gelation process. These preliminary studies will be expanded in the 
future to involve material scientists who can characterize the properties of the glass (pore size, surface 
patterns, physical strength, etc.) as a function of the particular biomolecule employed and its structure in 
the silica environment.  

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State in layman's terms the application’s broad, long-term objectives and specific aims, making 
reference to the potential public benefits of the project relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 
 

The long-term aim of this proposal is to find new applications for biomolecules, especially proteins, in the 
fields of material science and nanotechnology. Proteins may facilitate the development of new and 
intricate structures or patterns in silica-based materials under relatively mild environmental conditions. 
This project lies at the interface of chemistry, biology, and materials engineering. 


