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My project was based on synaptic proteins and neurodevelopment, and was conducted in the 

laboratory of Dr. Robert G. Kalb of both the Perelman School of Medicine and the Children’s 

Hospital of Philadelphia. I worked with SAP97, a synapse-associated protein implicated in many 

neurological disorders, using mouse models. The goals of my project were to investigate the 

molecular mechanisms underlying SAP97 function, to elucidate the activity of SAP97 in different 

brain regions, and to quantify the expression of various cellular targets in mice lacking neuronal 

SAP97. 

 

SAP97 is a member of the membrane-associated guanylate kinase (MAGUK) family of proteins. 

MAGUKs are cell surface scaffold proteins that interact with cytoskeletal structures to facilitate 

neuronal communication. Though SAP97 is abundant in many regions of the brain, specifically 

the cortex, cerebellum and hippocampus, little is known regarding SAP97’s specific contribution 

to proper development. Preliminary studies have shown that subtle behavioral deficits arise in 

SAP97-knockout mature mice, indicating that there may be compensation by other proteins to 

account for loss of SAP97. As SAP97 interacts with several binding partners and plays a key role 

in pathways involved in cellular growth, it was crucial to quantify the activity levels of SAP97-

related targets in select brain regions to elucidate any compensatory mechanism that could be 

present. 

 

I mastered many molecular biology and genetics techniques in order to meet the goals of my 

project. I learned to sedate mice and harvest tissue samples from the cortex, cerebellum, and 

hippocampus. I also learned how to isolate mRNA from these tissues, conduct reverse transcriptase 

experiments, and run a quantitative PCR reaction, which is a technique used to measure gene 

expression levels. 

 



The results I obtained were mostly inconclusive. There was no stark difference in the target 

expression levels between the littermate control and SAP97-neuronal knockout mice. Among the 

three brain regions, the hippocampus and the cerebellum showed promising changes in certain 

target levels. In the hippocampus, there seemed to be an upregulation of targets involved in cell 

proliferation. In the cerebellum, I observed an upward trend in the expression of SAP97 binding 

partners. Though most of the results were insignificant, these findings confirmed the presence of 

a compensatory mechanism and showed the complexity of SAP97’s molecular network. Further 

studies need to be conducted to explore new targets in these brain regions and illuminate the 

intricacies of the compensatory mechanism. 

 

The College Alumni Society Research Grant allowed me to initiate my own project and gave me 

great insight into how molecular genetics research is conducted. As an aspiring physician 

researcher with experience in ion channel electrophysiology, it encouraged me to pursue a 

completely different field of research and develop my scientific skills. It also taught me to 

acknowledge the unexpected in research and find meaning in inconclusive results. I look forward 

to using the lessons I learned to expand my project and complete an honors thesis next year. 


