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Personal Statement: 

My major areas of research interest are in gestational disorders, in particular preeclampsia and 
gestational hypertension.  As the etiology and pathophysiology of preeclampsia are still poorly 
understood, my lab is primarily focused on understanding the downstream effects of placental 
insufficiency and ischemia-believed to be the central mechanism driving the symptomatic phase of the 
disorder.   

Recently, the primary focus of the lab has been in determining the relevance of ischemia-driven 
production of extracellular remodeling factors.  Notably this includes overproduction of the enzymes 
heparanase and matrix metalloproteinases.  Currently, we are examining the biological effects of the 
cleavage products of these enzymes, and determining their role in inflammatory factor production.  We 
have further identified a number of novel anti-angiogenic peptides produced by ischemic placental 
tissue which have not been previously described and we are actively investigating the biological 
mechanisms underlying them and their relevance in both our pre-clinical rodent model and the utility of 
these peptides as a biomarker in our UMC patient population. 

While much remains obscure in regards to the pathophysiology of preeclampsia, a number of 
dysregulated proteins have been identified which are believed to be responsible for many of the 
maternal symptoms, in particular the anti-angiogenic protein sFlt-1.  Therefore, a second major aim of 
the lab has been to develop peptide-based therapeutics targeting sFlt-1 and other identified factors 
utilizing a novel synthetic peptide delivery system which prevents fetal exposure of attached agents.  
We are also currently planning to expand the range of delivered agents to other disease states, such as 
improving fetal safety of chemotherapeutic agents during pregnancy. 
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1. Extracellular Matrix Remodeling in the Etiology of Preeclampsia.  Experimental Biology 2016.  
April 3, 2016. 

2. Preeclampsia and Cardiovascular Disease.  International Society for Hypertension 2014, 
Athens, Greece.  June 15, 2014.   

3. Transcriptomics of placental ischemia/new peptide therapies for preeclampsia.  Tox Talx 2013, 
Mill Valley, CA.  June 23, 2013. 

4. Hypoxia-induced Heparanase Regulates sFlt-1 Release from Placental Chorionic Villi.  
American Heart Association’s Council on High Blood Pressure Research 2012 Scientific 
Sessions. Washington, D.C. Sep 21, 2012.   

5. “Is HO-1 a potential therapeutic of pre-eclampsia."  7th International Congress on Heme 
Oxygenases and Related Enzymes.  Edinburgh, Scotland.  May 30, 2012. 

6. “Heme Oxygenase-1 as a Potential Therapeutic Target for the Treatment of Preeclampsia.”  
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14, 2015. 
3. New molecular mechanisms in the pathogenesis of preeclampsia.  UMMC Dept of 
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5. New Molecular Mechanisms in the Pathogenesis of Preeclampsia.  UMMC Department of 
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6. New Pathogenic Mechanisms in Preeclampsia.  UMMC Department of Biochemistry Seminar 

Series, Oct 28, 2013. 
7. Identifying Novel Pathogenic Factors in Preeclampsia by Transcriptomics.  UMMC Department 

of Physiology Seminar Series.  Aug 29, 2012. 
8. HO-1: A potential therapy for pregnancy induced hypertension.  UMMC Department of 

Physiology Seminar Series.  Aug 17, 2011. 
9. Heme oxygenase-1 induction attenuates sFlt-1 induced hypertension in pregnant rats.  

Experimental Biology 2011.  April 10, 2011. 
10. “New Insights into the Function of Linker Histones.” Engineer Research and Development 

Center, US Army Corps of Engineers, Vicksburg, MS.    Feb. 2, 2011. 
11. Heme Oxygenase-1 in placental ischemia.  UMMC Department of Physiology Seminar Series.  

Aug 15, 2010. 
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Dates:  7/1/2016 – 6/30/21  
Source:  NIH/NICHD 
Title:  A novel therapy for preeclampsia 
Role:  PI 
 
Grant Number:  R41EY026371 (A0 scored 44 priority score; resubmission pending) 
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Goals:  Development of a novel peptide based therapeutic for the management of preeclampsia. 
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