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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.)  
Male infertility accounts for 50% of reproductive failures in the United States, however few molecular 
causes are known.  Our goal is to define molecular mechanisms required for fertility using C. elegans. 
 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:  Spermatogenesis is a unique developmental period 
that requires the coordination of a dramatic transformation in DNA structure with rapid shifts in gene 
expression.  Regulation of specific genes promotes stem cell differentiation into mobile sperm.  
Simultaneously, the entire genome is repackaged and highly compacted by replacing somatic histones 
with sperm nuclear basic proteins (SNBPs), like histone variants.  In previous studies, we identified the 
first Caenorhabditis elegans SNBP, HTAS-1 (Histone HTwoA Sperm-specific), a sperm-specific 
histone H2A variant.  SNBPs in other organisms play key roles in the tight global compaction of sperm 
DNA; however, SNBP function in gene expression is unknown in C. elegans or any other organism.  
Our preliminary work has shown HTAS-1 controls expression of key genes important for sperm 
formation; however, we do not understand how this histone variant alters DNA structure as specific 
gene targets to allow for transcriptional regulation. The objective of this proposal is to determine post-
translational modifications of HTAS-1, which may be a key element in altering DNA structure to 
regulate gene expression during spermatogenesis. Elucidating the mechanisms used by sperm-specific 
histone variants to alter DNA structure is key to understanding the regulation of gene expression 
important for fertility and development.  The simplicity of C. elegans and the well-developed 
molecular tools available with this organism provide experimental advantages to understand conserved 
aspects of fertility, which has often been hindered by the complexity of mammalian systems. 

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.                                                                                             
Reproductive failure resulting from male infertility affects many hopeful couples.  Sperm formation is 
a key component of reproductive success and requires the coordination of a dramatic transformation in 
sperm DNA structure with rapid shifts in gene expression.   In previous studies, we identified a key 
factors we call HTAS-1 that is important for regulating the expression of genes important for sperm 
formation.  Because counterparts of this protein function in maintaining DNA structure required for 
correct gene expression, we are interested in defining the role of HTAS-1 in chromosome structure and 
gene expression using a model organisms called Caenorhabditis elegans. The simplicity of C. elegans 
and the well-developed molecular tools available with this organism provide experimental advantages 
to understand conserved aspects of fertility, which has often been hindered by the complexity of 
mammalian systems. 

 


