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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 may be posted on the CSUPERB website only if project is funded. Do not include proprietary information. Non-
technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two 
abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
 
This project will identify genes and proteins involved in formation of lipid globules in the photosynthetic 
cyanobacterium Nostoc punctiforme with eventual application in development of cyanobacteria as a 
source for biodiesel fuel production.  Key milestones are isolation of a mutant that over-expresses lipid 
globules, and identification of proteins associated with purified lipid globules. 
 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
 
The long-term goal of this research is to understand lipid globule formation in the cyanobacterium Nostoc 
punctiforme, and to use this knowledge for strain development leading to production of lipids for diesel 
fuel production.  The aim of this project is to identify genes associated with increased lipid production.  
This will be accomplished using two simultaneous approaches.  The first specific aim is to find mutants 
that over-produce lipid globules using directed evolution and screening.  RNA from identified mutants will 
be used in DNA microarray experiments to find differential gene expression associated with over-
production of lipid globules.  The second specific aim is to purify cyanobacterial lipid globules, extract the 
associated proteins, and identify several of the major proteins associated with lipid globules using a 
proteomic approach.  Genes identified by this approach will be cloned and over-expressed in the wild-
type strain and the lipid-globule phenotype assessed. 
 
NON -TECHNICAL ABSTRACT: (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.)         
 
This project will identify genes and proteins involved in formation of lipid globules in the photosynthetic 
cyanobacterium Nostoc punctiforme.  These lipid globules contain long carbon-chain molecules that 
would make excellent starting material for biodiesel fuel production.  The long-term goal of this research is 
to understand lipid globule formation in cyanobacteria, and to use this knowledge to develop a strain that 
produces large quantities of lipids.  Cyanobacteria fix CO2 using photosynthesis, and therefore recycle the 
CO2 released from burning biodiesel made from their own lipids.  This essentially eliminates the “carbon 
footprint” associated with burning fossil fuels and would greatly benefit the entire planet.  As a first step 
toward this goal, this project aims to identify genes and proteins associated with lipid globule formation.  
This will be accomplished using two simultaneous approaches.  The first specific aim is to find mutants 
that over-produce lipid globules, and use them to identify genes associated with lipid over-production.  
The second specific aim is to purify cyanobacterial lipid globules, extract the associated proteins, and 
identify several of the major proteins associated with lipid globules.   




