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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.)     

The overall objective of this project is to identify the novel sexually dimorphic genes in the mouse 
cortex and hippocampus using the epigenetic and bioinformatic approach. The data of this project will 
initiate a new line of research to explore the epigenetic mechanisms that control the development of 
sexual dimorphism in brain structures and behaviors, which will expand and revolutionize our current 
understanding of sexual differentiation. 

 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  

During late embryonic and early postnatal development, neonatal male mice experience a transient 
increase in circulating testosterone secreted from the developing testes, which acts through androgen 
and estrogen receptors to masculinize and/or defeminize brain structures and behaviors (organizational 
effect). Recently, we have demonstrated that the perinatal rise in testosterone causes a significant 
increase in global acetylation of bulk histone H3 on K9/14 in the cortex and hippocampus of male mice on 
the day of birth. Increased histone acetylation has emerged as a fundamental mechanism that mediates 
stimulation of gene transcription by steroid receptors. Thus we hypothesize that this masculine rise in 
global H3 acetylation in the cortex and hippocampus is caused by increased H3 acetylation exclusively 
occurring on specific sexually dimorphic genes, which mediate the action of steroid receptors to 
regulate sexual differentiation. Here I propose a pilot study aimed at identification of the novel sexually 
dimorphic genes associated with hyperacetylated H3 in the male cortex and hippocampus during early 
development. In Aim 1, I will use chromatin immunoprecipitation (ChIP) with DNA microarray (ChIP-on-
chip) to identify a set of candidate genes that contain increased H3 acetylation in the cortex and 
hippocampus of neonatal male mice, as compared to the females. In Aim 2, I will employ ChIP with 
quantitative real-time PCR (qPCR) to validate sexual dimorphism in H3 acetylation on the promoters of 
selected candidate genes. The data will identify novel sexually dimorphic genes in the male cortex and 
hippocampus that contain hyperacetylated H3 on their promoters, temporally overlapping with the critical 
period for masculinization, which lays the ground work for our future studies on how epigenetic factors, 
especially histone modifications, mediate the action of sex steroids on transcription of these 
novel genes. The body of work I propose will support our hypothesis and initiate a new line of 
neuroendocrine research with the emphasis on epigenetic mechanisms that control the dimorphic 
development of brain structures and behaviors between the sexes. 

 
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.)         

Sexual differentiation during the early development has significant impact on human health 
throughout the life. This developmental process is important for the establishment of sex differences in 
brain function and behaviors. Using the mouse as a model, many studies have revealed an essential 
role of sex steroids in the control of sexual differentiation. However, the genetic and molecular 
mechanisms underlying the actions of sex steroids on differential gene transcription, as relevant to sex 
differences, are still unclear. Recently, the scientific community has become aware of the powerful 
actions of histone modifications on chromatin structure to regulate gene expression, particularly during 
development. Thus, the current project is proposed to study the role of histone acetylation in sexual 
differentiation by identifying the novel sexually dimorphic genes in the male mouse cortex and 
hippocampus that contain increased acetylation of histone H3 on the promoters. Our results will not 
only demonstrate differential histone acetylation occurring on specific sexually dimorphic genes, but 
also serve the foundation for us to elucidate the functional link between these genes and sexual 
differentiation in our future studies. Besides normal function, sexual differentiation is highly speculated 
to be linked to the different incidence and severity of many neurobehavioral diseases and mental 
illnesses between the sexes. Understanding the epigenetic mechanisms of these gender differences 
will ultimately lead to better treatments for sexually distinct diseases.  




