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Lay Language Abstract 

Cardiovascular disease is the leading cause of mortality in the 
United States, responsible for 1 out of every 4 deaths, and accounting 
for over 200 billion dollars in health care related cost. There are 
several available therapies which offer a temporary solution; however, 
only a heart transplant can fully resolve heart failure, and donor organ 
shortages severely limit this therapy. Cardiac stem cells are a 
promising alternative therapy to treat cardiovascular disease by 
replacing damaged cardiac tissue; however, low cell viability, low 
retention/engraftment, and uncontrollable in vivo differentiation after 
transplantation has limited the efficacy of stem cell therapy. Tissue 
engineering solutions offer potential tools to overcome current 
limitations of stem cell therapy. Keratin proteins extracted from 
human hair have shown therapeutic potential in a wide range of 
applications including cardiac regeneration. My studies utilize human 
hair-derived keratin biomaterials to modulate c-kit+ human cardiac 
stem cell (hCSC) differentiation and explored the capability of 
differentiated cells to regenerate vascular tissue. My dissertation 
demonstrated that keratin biomaterials modified c-Kit hCSC 
differentiation and produced VSMCs (a major component of vascular 
tissue), and that TGF-�1 signaling was key in producing this 
differentiation pattern. Additionally, our keratin differentiated hCSCs 
were able to recover vascular tissue and blood perfusion in a critical 
limb ischemia (CU) mouse model. Results demonstrated that our cells 
increased both blood flow and the density of vascular tissue. Future 
studies should explore potential protein-protein interactions between 
KOS, TGF-�1 and its associated proteins. Additionally, we should plan 
animal studies that examine the efficacy of our cells to regenerate 
cardiac tissue in a myocardial infarction disease model. 
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