
The Summer Research Opportunity Program in Pathology (SROPP), sponsored by the American Society for 

Investigative Pathology (ASIP), has provided me with one of the most rewarding summer internship experiences. 

Thanks to this opportunity, I was able to be a part of an admirable scientific laboratory with an amazing research 

team, headed by my world-renowned research mentor: Dr. Cecelia Yates, at the University of Pittsburgh. Being in 

a small liberal arts college, I have had limited exposure to a vibrant and collaborative lab setting. This program 

exposed me to a more realistic and gratifying aspect of the research field. For instance, weekly seminars 

discussing current research projects being conducted by other faculty members of the university; potential 

careers to consider after graduate school; and life experiences of other graduate students (MD, PhD and 

MD/PhD), previous SROPP members, and faculty offered knowledgeable advice. Additionally, all of the long hours 

spent in the laboratory during weekdays and weekends, as well as the collaborative nature of my research 

project, served as a more realistic representation of a researcher’s career, allowing me to substantiate my 

decision to pursue a graduate career as a medical researcher. 

My research was primarily concerned with the anti-fibrotic properties of a CXCL10 agonist, IP-10 peptide, in the 

case of myocardial infarction (MI). This peptide, developed and synthesized by my mentor, in collaboration with 

Dr. Richard Bodnar, has been shown to have anti-angiogenic and antifibrotic properties during the regenerative 

stages of wound healing in mice. In terms of the medical application of my study, the excessive deposition of 

extracellular matrix (ECM) components by activated fibroblasts, otherwise known as fibrosis, is one of the 

primary reasons for the occurrence of heart failure in the world. Heart failure has uniquely increased in 

prevalence, for it lacks therapeutic options targeting the progressive fibrotic response that commonly 

characterizes its pathogenesis. The objective of my research project was to determine whether IP-10 peptide 

similarly reduces fibrosis in the heart, using a coculture model in vitro, and determine its relevance to MI in vivo. 

I was co-mentored on this project by Dr. Monte Willis at the University of North Carolina. 

  

A myocardial infarction was induced in the cardiac tissue of mice by performing a permanent ligation on the left 

anterior descending coronary artery. Two weeks post-MI, hearts of both experimental and sham controls were 

stained for CXCL10, its receptor CXCR3, and ECM components by immunohistochemistry (IHC) to determine their 

temporal regulation in vivo. Once the expression of the aforementioned components was determined in tissue, 

cardiomyocytes (CM), cardiac fibroblasts (CF), or CM/CF co-cultures were challenged with transforming growth 

factor beta (TGF-β) and/or treatment with CXCL10 or IP-10 peptide in order to determine expression levels at 

the cellular level. More specifically, the in vitro cellular fibrotic response was assessed for ECM expression, 

migration pattern, and apoptosis by IHC. IHC analysis of the heart two weeks post-MI demonstrated a decrease 

in CXCL10, yet an increase in its receptor CXCR3, when compared to sham controls. Treatment of CM/CF co-

culture with IP-10 peptide in combination with TGF-β resulted in reduced expression of α-smooth muscle actin, 

collagen I, fibronectin, and tenascin C, compared to TGF-β alone. These findings were not observed in single cell 

(CM or CF) cultures. Our data suggests that both chemokine CXCL10 and its agonist, IP-10 peptide, play an anti-

fibrotic role in remodeling, myocardial infarction-induced cardiac tissue. Moreover, it establishes IP-10 peptide 

as a possible anti-fibrotic treatment, although further studies are warranted. 

  

Overall, I find that the valuable experience I have gained from this program goes well beyond receiving esoteric 

advice on pursuing a graduate career, being exposed to other areas of research, and adding newly learned 

experimental protocols to my library of research methodologies. The patience and mentorship provided by Dr. 

Yates, as well as the intrinsic gratification I received from the experimental data generated in this short time-

span, have been instrumental to my development as a researcher, and in the advancement of my academic 

career. I firmly believe that this positive experience has played a major role in my decision to pursue an MD/PhD 

degree and consider that there is nothing more valuable than the knowledge I have acquired, the friends I have 

made, and the continued mentorship I receive from Dr. Yates. 

 


