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A. Personal Statement 

My graduate studies used yeast genetics to dissect signal transduction pathways in the laboratory 
of Dr. David E. Stone, at the University of Illinois at Chicago. During my postdoctoral training in the 
laboratory of Dr. Charles G. Eberhart I focused on how to therapeutically target signaling pathways in 
brain tumors. Many of the pathways I study also play a role in normal brain development, particularly 
in poorly differentiated stem and progenitor cells, and the parallels between normal stem cells and 
malignant “cancer stem cells” are numerous. I initially examined the role of the Hedgehog signaling 
pathway in medulloblastoma and other embryonal tumors. Next, I investigated if Hedgehog was 
relevant in glioblastomas, which were shown to contain a small sub-population of stem-like cells. We 
have found that pharmacological inhibition of the Hedgehog pathway in gliomas reduces the 
percentage of stem-like cells, resulting in a dramatic inhibition of xenotransplantation in 
immunocompromised mice. We have also found that radiation, the standard-of-care treatment for 
patients with glioblastoma, resulted in an increase the percentage of these stem-like cells, which may 
help explain why these tumors almost always recur. When I established my own laboratory in 2008, I 
began to focus on how hypoxia modulates tumor invasion, stem cell subpopulations, and metabolic 
reprogramming. We have recently shown that hypoxia increases the percentage of clonogenic, 
cancer stem cells (GSC), in GBM neurosphere cultures and in primary tumors. Moreover, we have 
implicated the oxygen-labile transcription factor, HIF-1alpha, in this process, suggesting a novel 
mechanism by which low oxygen levels may promote tumor aggressiveness. I believe that an 
improved understanding of how reduced oxygenation modulates the pathobiology of GBM will be 
necessary if we are to effectively treat these universally fatal neoplasms.  In 2012, I relocated my 
laboratory to Case Western Reserve University.  

I feel that my group has contributed to the knowledge of gliomagenesis and therapeutics. Many 
members of my laboratory including myself have enjoyed honing the experimental technology for 
glioma research. We have developed several useful tools including clonogenic assays in methyl 
cellulose, various pathway specific reporter constructs, inducible gene expression systems, as well as 
integrated imaging reporter system for hypoxia for real-time in vivo imaging of malignant gliomas. We 
have a solid reputation for sharing tools that we develop with the community. I currently serve on 
graduate committees of several students, and I had a long and enjoyable association with the 
Pathology for Graduate Students course at the Johns Hopkins University I used to serve as one of 
the instructors. 
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2003 Post-Doctoral position, Food and Drug Administration, Bethesda, MD 
2004-2007 Post Doctoral Fellow, Johns Hopkins University, School of Medicine, Baltimore, MD 
2006-pres Collaborator with Dr. Angelo Vescovi’s group in Milan, Italy on Neural Stem Cell Culture 



 

2008 Research Associate, Johns Hopkins University, School of Medicine, Pathology, Baltimore, MD 
2008-2010 Instructor, Johns Hopkins University, School of Medicine, Pathology, Baltimore, MD 
2010-2012 Assistant Professor, Johns Hopkins University, School of Medicine, Pathology, Baltimore, MD 
2012- Assistant Professor, Case Western Reserve University, School of Medicine, Neurological 
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