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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 will analyze the production of proteins of halotolerant (salt tolerant) and halophilic (salt-
loving) microbes under both low and high salinity to ascertain how these microorganisms have adapted to 
live under such extreme conditions. This will also allow us to identify potential enzymes of biological 
and biotechnological interest. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Microorganisms thrive in the most extreme environments on Earth. These “extremophiles”, typically 
prokaryotes, have been found to have specially adapted cell membranes, proteins and DNA. One of the 
central questions regarding extremophiles is: What are the specific biochemical adaptations by which 
these microorganisms have evolved to survive, even thrive, under extreme conditions? We propose to 
address this question using proteomic analyses of halotolerant and halophilic cultures (including both 
bacteria and archaea) isolated from solar salterns.  Specifically, comparisons will be made of proteins 
extracted from cultures grown under low and high salinities.  Proteins that are observed to vary (based on 
bright spot intensity, presence/absence, etc. in 2-D gels) under the two salinity treatments (especially 
those common across strains) will be excised, and run on the MALDI-TOF MS system at the Center for 
Education in Proteomics Analysis (CEPA) facility at CSULB. By directly comparing proteins that are 
found in halophilic bacteria and archaea at high salinity, but that are missing in the halotolerant bacterial 
species (or at low salinity in the halophiles), we have the potential to identify key haloadaptive proteins.  
This project will be performed almost entirely by undergraduate and graduate students in my laboratory 
and will serve as a complement to another project investigating the viruses that infect halophilic 
microorganisms. Overall, this study will benefit the state of California by funding basic research in the 
study of these novel microorganisms, but studying these extremophiles will also have good potential for 
identifying novel enzymes of potential biotechnological interest. 
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.)         
Extremophiles are microorganisms that can survive in a range of very harsh environments, from hot 
springs, to polar ice caps to salt crystallizing ponds.  In our project, we will be characterizing cultures of 
extreme salt-loving microorganisms (halophiles) isolated from evaporation ponds in two commercial 
saltworks: one in Baja, MX and one in Newark, CA.  Halophiles have previously been isolated from a 
number of salty places on Earth, but are still not well understood in terms of their diversity, physiology 
and potential for biotechnological applications.  We aim to elucidate the cellular changes that occur in 
these microbes when they are placed under different salinities.  Understanding the fundamental 
differences in response to salinity among these different cultures is of great interest in terms of 
understanding the ways by which these halophiles have evolved to live under such extreme conditions.  A 
large part of what we will also be doing is looking for important cellular proteins that change in response 
to different conditions as a potential source of information about the ways in which they survive and 
indeed thrive under these conditions. Overall, this study will benefit the state of California by funding 
basic research in the study of these novel microorganisms, but studying these extremophiles will also 
have good potential for identifying novel enzymes of potential biotechnological interest that may be 
developed into patentable, commercially viable products or processes.  


