
• Hypoxia-induced stress response: role of heat shock proteins in 
the regulation of survival kinases.

• Protein-protein interactions in signaling complexes induced by 
hypoxia.

• Signal transduction pathways underlying cellular metabolism and 
adaptation to hypoxia/ischemia and oxidative stress.

• The role of stress response and heat shock protein induction 
in the modulation of cellular survival after spinal cord injury, and 
prevention of secondary traumatic injury.
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Role: Co-Investigator 
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Funding Agency: National Institute of Allergy and Infectious Diseases
Direct Costs Funded: $ 900,000
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Research Activities: 
A quarter of a million babies—3% of all infants born in the US each 
year—have some mental or physical defect that is evident at birth. 
Since the causes of nearly all birth defects are largely unknown, 
research into molecular regulatory mechanisms responsible for normal 
embryogenesis provides the framework for investigations into the 
etiology of abnormal embryonic development. 

Craniofacial malformations occur with a frequency of 1 in 600 live births 
annually in the United States. Our previous studies have provided 
substantial evidence supporting the premise that various cellular 
signal transduction pathways interact to regulate cell proliferation and 
cell differentiation in embryonic craniofacial tissue.  Such interactions 
represent the underpinnings of a complex and delicately balanced 
developmental system where morphogenesis and cellular differentiation 
of the craniofacial region are mediated by the sequential expression of 
molecular signals. Our studies dealing with molecular analyses of gene 
function in the embryo—utilizing the developing craniofacial region—are 
designed to provide definition and clarification of developmental 
signaling pathways critical for normal embryogenesis as well as 
identification of foci for perturbation and attendant fetal abnormalities. 

Current studies—selected specifics outlined briefly below—are 
designed to identify means by which signal transduction pathways, 
known to be critical in development of the craniofacial region, regulate 
gene expression and embryonic development. 

Overview of selected laboratory investigatory areas: 
• microRNAs & epigenetic regulation of craniofacial development. 

They grow up 
so quickly 

19




•	 Transcriptional coactivators and craniofacial & neural tube 

development.


•	 Transcriptional coactivators and folate-mediated development. 
•	 Cigarette smoke-induced intrauterine growth retardation & 

postnatal cognitive deficits. 
•	 TGFß/Smad signaling mechanisms in embryonic craniofacial 

development. 
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Direct Costs Funded: $1,321,365 
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Funding Agency: NIH 
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Role: Principal Investigator 
Title: Molecular Determinants of Developmental Defects 
Funding Agency: NCRR Center for Biomedical Research Excellence 
Direct Costs Funded: $12,072,292 
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