
Figure 1.  Quantitative real time PCR analysis of mRNA 

Expression at 0 and 15 Minutes (Left and right, respectively) in 
HL-1 cardiomyocytes. 
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This summer, I had the pleasure of working with Dr. Monte Willis in the McAllister Heart Institute at the University of 
North Carolina at Chapel Hill.  While working with Dr. Willis, I learned new techniques and was introduced to a new 
stretch apparatus made by FlexCell, designed to stretch cells in culture.  My PhD graduate student and I assembled 
this apparatus and conducted some preliminary experiments to ensure the machine worked properly. I was very 
excited about this because I would get to see and understand all the components. This, I believe, helps when 
something goes wrong with the machine: I could pinpoint and fix the issue.  

In our experiments, the HL-1 cardiomyocyte cell line was subjected to a time course of cyclical unidirectional stretch 
using the Flexcell® Tension Plus™ System.  These cells were subjected to 15% stretch at 20 cycles/minutes for 
periods up to 24 hours.  What the FlexCell does is elongate cells that are cultured on a membranous 6-well cell 
culture plate by constant vacuuming and suction. This is achieved by the continuous suction the mechanism would 
perform to make the membranous plates stretch. The baseplate and the cells used for the stretching are housed in a 
special incubator. Everything to control the stretch apparatus was done by computer. For the FlexCell to work, you 
must manually enter in a regimen for the FlexCell which consists of a maximum percent elongation of the cells and 
how long you wish the stretching to last. After stretching, the cells were scraped from the cell culture plates and RNA 
was immediately after scraping because RNA degrades quickly. Below is the data that was collected from the 
preliminary experiment. By Real Time PCR analysis, we 
analyzed the expression of cFos, MuRF-1, BNP, and Atrogin-1 
mRNA expression in response to stretch in HL-1 
cardiomyocytes. 

The purpose of this experiment was to determine if the 
cardiomyocytes and the specific conditions could induce 
standard stretch-induced genes, to allow the development of a 
model system to determine the molecular events mediating 
these changes.   In the series of experiments we performed, 
we stretched the cells for 15 minute increments.  As seen in 
Figure 1; cFos (A) and BNP (B) expression drastically 
increased, MuRF-1 (C) slightly decreased, and Atrogin-1 (D) 
had no notable change at this early time point. From the 
collected data; cFos and BNP are known responders of stretch: 
the mRNA expression after time progresses increases.  MuRF-
1 and Atrogin-1 are being studied because of their roles in 
cardiac disease. They are both bound to the sarcomere and 
are hypothesized to play a role in stretch induced responses in 
disease.  MuRF-1 inhibits cardiac hypertrophy which develops 
in response to hypertension and can cause heart failure
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Atrogin-1 mediates cardiac hypertrophy (both pathological and 
physiologic/exercise induced) as well as skeletal muscle 
atrophy due to a variety of causes, including sepsis and 
dexamethasone
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This summer research experience was great: I got to 
see firsthand how research plays a major role in the 
medical field. Working in a molecular biology laboratory 
was a new experience for me because at Hampton, I  
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typically conduct more ecology-driven experiments; however, I learned a few new techniques from the research that 
was conducted such as PCR and RNA isolation. Also, this research helped me get a feel for molecular biology since I 
am going to be taking that course in the fall. Prior to this research, upon graduation I wanted to apply to a post-
baccalaureate program and then go into medical school. After working in this particular lab, I will still do a post-
baccalaureate program: however, I am considering my MD/PhD. I have a strong interest in research and I definitely 
want to incorporate it into my future career.  

Finally this summer I was given the opportunity to write two papers for publication. The first paper, entitled Bed Bugs 
in the 21

st
 Century-The Reemergence of an Old Foe, has been accepted for publication and will be published in the 

next 1 months (Williams K, Willis MS:  Bed Bugs in the 21
st
 Century-The Reemergence of an Old Foe.  Lab Med.  

2011, in press.). This paper highlights the various aspects that bed bugs are affecting humans in metropolitan areas. 
The second paper that is still underway is on African-American marine scientist Ernest Everett Just and his ground-
breaking, yet under-recognized, discoveries on embryos.   I am very grateful for the opportunity to publish papers this 
summer, which will help with my applications to post-baccalaureate programs and medical school.  
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