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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  The project will advance our technological expertise in analyzing the response of hundreds to 
thousands of proteins to salinity and pollution stress simultaneously in the only fully sequenced and 
annotated marine invertebrate, the sea squirt Ciona intestinalis.  The work will help us to detect many 
more of the often very important and hard to detect low abundance proteins.         
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:        
Proteomics is a genome-enabled rapidly expanding biotechnology that is applied to address diverse biological 
questions, among them the discovery of biomarkers for disease states.  Our laboratory applies proteomic methods 
to investigate the mechanisms of the osmotic stress response in marine organisms.  In addition, we are studying 
how osmotic (hyposaline) stress changes the sensitivity of marine organisms to such common pollutants in oceanic 
and estuarine environments as nitrate and nitrite.  Our study system, the sea squirt Ciona intestinalis, is a chordate 
with a simplified and smaller genome and thus provides a proxy for the osmotic stress response of other aquatic 
chordates such as fish.  Preliminary work has shown that hyposaline conditions increase the expression of a number 
of proteins.  Here we propose to apply two relatively new methods, fluorescent differential gel electrophoresis 
(DIGE) and solution-based isoelectric focusing (Sol IEF), to improve the detection of low-abundance proteins in 
order to obtain a more comprehensive picture of changes in protein expression during osmotic stress.  During 
fluorescent DIGE, protein samples are labeled with three dyes that differ in excitation and emission wave length.  
Protein samples are subsequently separated with two-dimensional gel electrophoresis (2D GE).  Fluorescent DIGE 
decreases the system variation by running samples with an internal standard that is pooled from all samples that are 
compared.  During Sol IEF, proteins are separated within chambers that are divided up by membranes that carry 
different pH residues.  These can differ by < 0.5 pH units.  Protein samples are subsequently separated with 
conventional IEF by applying narrow pH range immobilized pH gradient (IPG) strips on our Ettan IPGphor 3.  
Both techniques, fluorescent DIGE and Sol IEF, are quickly becoming part of the standard proteomic workflow  
used to detect low-abundance proteins. 

EXECUTIVE SUMMARY  [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.  
Proteomics, the study of all the proteins within an organism, is a rapidly expanding, genome-enabled 
biotechnology that is being applied to a range of biological questions, most widely, to discover 
biomarkers for disease states. We are expanding the application of proteomics into the aquatic 
environment by studying the osmotic stress response of the only marine invertebrate whose genome has 
been sequenced (the sea squirt Ciona intestinalis) and whose proteins have been assigned to the genome 
sequence.  We are studying how osmotic (hyposaline) stress of organisms in San Francisco Bay (and 
other Californian estuaries) that typically occurs during winter run-offs due to heavy rains may affect 
their sensitivity to such common pollutants as nitrate and nitrite.  Since Ciona has a notochord and is 
therefore a close relative to other aquatic vertebrates, we will be able to assess the effects such combined 
stressors have on other chordates.  The technologies we are pursuing with this grant will help us to 
improve the detection of proteins that signal stressful conditions in aquatic environments.  Cal Poly State 
University is one of the leaders in applying proteomics to environmental problems state- and possibly 
nation-wide.         
 


