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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:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  Investigation of the primary structure and function of chromium(III) binding proteins isolated 
from bovine liver after exposure to chromium(VI).  Milestones include amino acid analysis, mass 
analysis, and metal binding site elucidation.   

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:   
The project proposed here is concerned with understanding the details of the biochemistry of chromium.  
Hexavalent chromium is a major pollutant in the United States and is considered extremely toxic.  
Toxicity of chromium is a function of water solubility because this physical property allows the 
chromium(VI) ion to enter biological cells through phosphate and sulfate channels.  Once in cells the 
hexavalent ions can undergo a complicated redox transformation which ultimately leads to the formation 
of chromium(III) protein complexes.  Chromium(III) protein complexes have been identified in urine of 
animals after chromium(VI) exposure1 and results from my lab support this data. In addition 
chromium(III)-protein-DNA complexes have been isolated after chromium(VI) exposure and these 
molecules are possible  sources for various types of cancer associated with chromium(VI).4  I have 
isolated two novel chromium(III) proteins from bovine liver after the tissue has been exposed to 
chromium(VI). These metallo-proteins have been reproducibly isolated but need to be structurally 
characterized in order to understand their biological function. The immediate scientific objective of this 
project is to characterize the primary structure of these chromium-proteins and determine the number of 
metal binding sites.  The long term objective is to understand the mechanism of chromium transformation 
from chromium(VI) to inert chromium(III)-protein complexes.  Data from this research will aid in our 
understanding of chromium toxicity and the mechanism of transition metal poisoning in general.   
 
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. 
 
Chromium is a transition metal that can exist in many different forms, the most stable of which are 
chromium(VI) and chromium(III).  Chromium(VI) is a major pollutant in the California environment and 
has been the suspected cause of a variety of cancers.3 Chromium(VI) is also referred to as hexavalent 
chromium and is extremely water soluble.  Biological systems can develop mechanisms to eliminate 
toxic transition metals and one such approach is to sequester metal ions into non-reactive protein 
complexes.  This project is concerned with investigating the sequestering and reduction of chromium(VI) 
into chromium(III)-protein complexes.  Chromium(III) is considered non-toxic due to little chemical 
reactivity.  Studying the structure and formation of these chromium(III)-protein complexes will 
contribute understanding into toxic transition metal poising and detoxification.  The project proposed here 
focuses on how bovine liver eliminates chromium(VI) by forming non-reactive chromium(III) protein 
molecules.  In collaboration with SSU student researchers I have isolated two such chromium(III)-
proteins from bovine liver and will investigate the structure and function of these molecules.   

 


