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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.)    This project will use bacteria as a model to elucidate molecular mechanisms that allow for 
two cells to look and behave differently despite having an identical set of genes.  Key milestones are to 
obtain mutants that bypass the function of an essential protease and to mutate the promoter of a master 
regulator of a bacterial cell cycle. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: The dimorphic aquatic bacterium Caulobacter 
crescentus is a model organism for studying cellular asymmetry, polarity, and cell cycle progression.  
Motile swarmer cells cannot initiate DNA replication until they differentiate into stationary stalked cells.  
In the presence of sufficient nutrients, a swarmer cell ejects its polar flagellum and grows a stalk at the 
site previously occupied by the flagellum, thus forming a stalked cell.  At the tip of a stalk, adhesive 
material anchors the stalked cell onto surface, such as a rock.  As part of its obligate cell division cycle, a 
new flagellum is assembled at the pole opposite to that of the stalk, and one stalked cell and one swarmer 
cell emerge from an asymmetric cell division.  In Caulobacter, genes are transcribed immediately before 
their protein products are required.  Groups of genes, or genetic modules, are temporally activated, or 
repressed, by oscillating master regulators that drive the bacterial cell cycle.  Here, we propose to 
demonstrate how cell cycle dependent transcription and proteolysis contribute to the oscillation of 
temporally and spatially regulated master regulators.     

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.      This research will determine the molecular mechanisms of 
why some proteins are present in one cell type, and not another, although the genes encoding these 
proteins are present in both cell types.  We will use a bacterial model to address this question.  
Specifically, we will look at how genes are turned on or off and how proteins are destroyed once no 
longer needed. This research has several health implications relevant to the people of California.  First, 
the proteins studied are required for cell division in many bacterial species, and therefore serve as 
potential targets for the development of antimicrobial compounds.  Second, a better understanding of the 
bacterial cell cycle can give us a better understanding of cancer.  The bacterial cell cycle has phases 
analogous to those of the human cell cycle.  Since the bacteria have about 10% of the total number of 
proteins as human cells, we can more quickly develop biological models that can be applied to the human 
cell cycle. 
 


