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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.)    We will identify effects of ultraviolet radiation (UVR) on protein expression and post-
translational modification in sea urchin embryos using two-dimensional gel electrophoresis (2D GE) and 
mass spectrometry (MS). Key milestones: Optimize 2D GE and MS methods and quantify effects of 
UVR on proteins in sea urchins embryos. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:        
Proteomics, the study of protein structure and function, has become an instrumental way to discover 
biomarkers of stress and disease.  Two dimensional gel electrophoresis (2D GE) combined with mass 
spectroscopic analysis (MS) is a powerful method for identifying changes in proteomes in response to 
environmental stimulus.  Our primary goals are to utilize 2D GE, and MS, immunoprecipitation of 
specific protein complexes to investigate how protein translation and post-translational 
modification, especially phosphorylation, of proteins changes in response to ultraviolet radiation 
(UVR, 290-400 nm) using sea urchins as a model organism. Many organisms are exposed to damaging 
levels of UVR, which causes both indirect and direct damage to DNA, proteins and lipids.  UVR causes 
delays in mitosis of most cells and causes abnormalities in development and death among marine 
organisms, including sea urchin embryos, which are broadcast spawned and develop in the ocean.  Sea 
urchins are an ideal model organism for studying affects of UVR on protein regulation because large 
amounts of gametes can be obtained for biochemical and molecular analysis, they develop naturally in 
seawater and they have synchronous development allowing precise quantification of a stress response and 
identification of molecules controlling activation, cell division and general cell biology. Importantly, the 
genome of the purple sea urchin, Strongylocentrotus purpuratus, was recently sequenced and annotated, 
providing a powerful tool for studying their proteome.  Our previous results demonstrate that UVR 
affects phosphorylation (activity) of proteins that control mitosis in S. purpuratus embryos. We will build 
on these studies and examine effects of UVR on the entire S. purpuratus proteome. 

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.                                                                                             
The large-scale study of protein structure and function, proteomics, has become an instrumental way to 
discover biomarkers of stress and disease. We will use this methodology to achieve our long term 
objective of examining how ultraviolet radiation (UVR, 290-400 nm) affects marine organisms and cell 
cycle regulation. Stratospheric ozone depletion has lead to increases in UVR on Earth, so it is 
increasingly important to understand how UVR affect all organisms. UVR causes both indirect and direct 
damage to DNA, proteins and lipids.  UVR causes disruptions in cell division of most cells and causes 
abnormalities in development and decreased survivorship among marine organisms, including sea urchin 
embryos, which are released and float freely in the ocean.  Sea urchins are an ideal model system for 
studying cell mechanisms in general because they are easy to culture and observe in the laboratory. Our 
previous results show that UVR alters proteins that control cell cycle in sea urchin embryos. We will 
build on these studies and examine a broader range of effects of UVR on sea urchin proteins. Our specific 
aims for this study are to utilize two state-of the art technologies, two dimensional gel electrophoresis and 
mass spectroscopy to investigate how protein translation (production) and post-translational modification 
(activation) is affected by UVR in sea urchin embryos. These studies will give us a better understanding 
of how protein expression and activity are affected by UVR and may allow us to develop biomarkers of 
UV-induced stress that we can apply to many organisms to examine whether they are able to adapt to 
increased UVR due to ozone depletion.  


