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Atherosclerosis-related cardiovascular diseases, including acute myocardial infarction and 
ischemic stroke remain the leading causes of global deaths. Development of atherosclerosis 
involves a series of vascular cell events and arterial wall remodeling. It is well known that 
cholesterol is the main contributor to the development of atherosclerosis by inducing the 
endothelial dysfunction, triggering the inflammatory response in the blood vessel wall, and 
deposition at the atherosclerotic plaque. However, growing evidence suggests that the role 
cholesterol plays during anthogenesis is not only triggering the inflammation, but also plays an 
important role as a regulator of cell mechanics and migration, which are the critical steps in 
atherogenesis. My research interests revolve around the use of systems approaches, including 
the in vitro cell culture platform and assays, and in vivo rodent models, to investigate the 
mechanical contribution of vascular cells and extracellular matrix in the development of 
atherosclerosis, and to translate the mechanistic insights to medicine. 

Vessel grafts are commonly used to treat late stage cardiovascular disease; more than 
500,000 vessel graft surgeries are performed each year in the United States. Despite significant 
progress that has been made over the past decades, creating a tissue engineered vascular graft 
with replicated biological functions of native blood vessels remains a challenge due to the 
mismatch in mechanical properties, low biological functions, and rapid occlusion by restenosis for 
small diameter vessel grafts (<6mm inner diameter). A scaffold with similar mechanical properties 
and biocompatibility to the host tissue is ideally needed for cell attachment and proliferation to 
support the building of engineered tissue. Currently, we are trying to fabricate a series of 
electrospun polymeric hydrogel nanofiber scaffolds to mimic the mechanical properties and 
biological function of the natural blood vessel wall for stem cell differentiation and proliferation to 
support vessel graft formation. 
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