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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)   
This project’s objective is to lay the groundwork for understanding the unusual mechanism of selenium 
(Se) tolerance and accumulation in the Se-hyperaccumulating plant, Stanleya pinnata.  The project’s key 
milestones will be 1) identification of proteins which are differentially expressed in the presence of Se 
and 2) comparison of Se accumulation amongst different S. pinnata ecotypes and other Stanleya species. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Phytoremediation is the use of plants to take up, 
accumulate, stabilize, and/or detoxify environmental contaminants. Metal-hyperaccumulating plants are 
of special interest because they tolerate and accumulate high concentrations of metals toxic to other 
plants. Such plants also serve as excellent models for studying how organisms adapt to their environment 
in terms of changes at the molecular level. This project is part of a larger collaborative study aimed at 
elucidating the mechanism of selenium (Se) hyperaccumulation in Stanleya pinnata using a number of 
biochemical, molecular biology, and analytical chemistry approaches.  Se toxicity is due in part to its 
similarity to sulfur (S); Se can be misincorporated, for instance, into protein amino acids. Se 
hyperaccumulators must discriminate between S and Se analogs so that required S metabolites are 
synthesized while Se is safely sequestered in a less sensitive tissue and/or in a less toxic form. S. pinnata 
stands out amongst selenium hyperaccumulators because it grows quickly, produces a large biomass, and 
appears to use a different mechanism to tolerate and detoxify Se. In our first specific aim, we will adopt a 
proteomics approach based on the premise that the physiological differences between closely related 
plants are based on differences in the abundance of certain proteins that are key to selenium tolerance and 
accumulation. Proteins that differ in abundance between S. pinnata and its non-accumulating relative, S. 
albescens, in the presence and absence of selenium challenge will be identified.  In our second specific 
aim, we will establish Se uptake and accumulation curves for S. albescens and two S. pinnata ecotypes 
with different concentrations of selenate and selenite, two common, bioavailable forms of Se.
EXECUTIVE SUMMARY: (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 for California.)         
Phytoremediation is a technology based on the ability of plants to take up, accumulate, and detoxify 
contaminants from the environment.  In the search for plants that are most efficient at this process, 
scientists have studied plants known as metal hyperaccumulators. In California, phytoremediation of 
selenium is of special interest because selenium present in agricultural run-off and irrigation drainage 
water in the Central Valley was found responsible for mass deaths and deformities in wildlife. This 
project represents a molecular investigation of a selenium-hyperaccumulating plant, Stanleya pinnata 
(Prince’s plume). Unusual among metal hyperaccumulating plants, S. pinnata grows fast, large, and over 
wide areas so it has great potential for decontaminating high selenium soil.  Selenium-hyperaccumulators 
are able to discriminate between sulfur and selenium analogs, making the sulfur-containing molecules 
they need while detoxifying and storing the selenium.  S. pinnata is particularly interesting because it 
appears to accomplish this using a different process than other well-studied selenium-hyperaccumulators.  
This project’s goals are to 1) determine how Se accumulation differs in S. albescens, a non-accumulating 
relative, and two ecotypes of S. pinnata when they are exposed to different concentrations and chemical 
forms of selenium, and 2) identify S. pinnata proteins that are likely to play key roles in the selenium 
hyperaccumulation mechanism based on the fact that their expression is altered depending on whether 
selenium is present or absent.  


