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have had the opportunity to present my research projects at national and international 
conferences and professional society meetings. Here, I have won awards and prizes based on 
the complexity, execution, and delivery of my work as I cultivated my communication and 
educator skills. Beyond this, I have been asked by the College of Engineering and Computer 
Science and the Honors Program to be on panels, moderate events, speak on my experience as an 
engineer, and a keynote speaker at an Honors Student Welcome Dinner.   
 One of my first and longest research experiences was in  research 
group at the  Biomaterials Institute. My first project was highly interdisciplinary, 
combining computer science, mathematics, and biology to develop a graphical user interface 
for automated cell tracking using MATLAB. This allowed any interested user to use the tool 
without coding knowledge. During my sophomore year I primarily focused on an automated cell-
tracking project where I assisted with manual tracking of cells to verify a cell-tracking algorithm. 
My contribution resulted in an acknowledgement in the publication. Ultimately I began my 
own Honors Capstone project during my junior year, where, I created a noninvasive and 
automated approach to identify different cell types or subtypes in vitro and to characterize cell 
motility. This tool will lead to more efficient strategies for characterizing cell subpopulations 
with distinct motility behavior related to tissue development, regenerative medicine, and cancer. 
For this project I designed and optimized a co-culture model using endothelial cells (ECs) and 
smooth muscle cells. Time-lapse imaging of the system was employed over a 24-hour time 
period to capture mono- and co-culture migration behaviors for image analysis. This work was 
featured in the inaugural issue of  aimed to help guide middle and high 
school students find top careers, degrees, and pathways in STEM.  I am currently 
processing images from a shape memory polymer-based scaffold for authorship. 
 As a summer NSF-REM-EFRI scholar after my sophomore year I studied claudins and 
antimicrobial peptides (AMPs) computationally for better drug delivery and peptide designs. I 
used molecular dynamic simulations to identify critical protein structure and mechanisms that 
would otherwise not be known. High accuracy homology modeling, coarse-grained molecular 
dynamic simulations, reverse transformation, and refinement were employed to predict the 
claudin structures with relative accuracy. I also used self-assembly simulations to study 
magainin, an AMP. Novel proteins were tested with preassembled bacterial membranes to 
analyze the activity and functionality of the peptides.  
 During the summer after my junior year I interned at  

 under the guidance of , I characterized the spatial and temporal bias of 
cortical progenitors in the mammalian cortex, specifically using a mouse and ferret model to 
further understand brain development and structure. A ferret model was employed to 
retrospectively analyze excitatory neurons in postnatal brains that were injected with a retrovirus 
via in utero inventricular injection to label dividing radial glial cells in the cortical area. Clusters 
of oligodendrocytes and excitatory neurons were found computationally. I also studied the 
production and organization of inhibitory interneurons in varying embryonic stages in mice. I 
quantified the cell density of the dividing progenitors that I immunostained in the subventricular 
zone and ventricular zone. I perfused mutant embryos, sectioned brains, immunostained them, 
collected confocal images, and analyzed them using ImageJ. I found that the inhibitory 
interneuron domain and the proliferation patterns are highly dynamic and future studies will 
further quantify this feature. 
 My desire to help improve the lives of others was echoed during the summer after my 
freshman year as an  Project fellow at  






