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Information processing in the human brain involves a complex network of circuits, analogous 
to the sophisticated wiring essential for functioning of the modern computer. These circuits, 
however are co-ordinated and regulated by a dynamic living system, comprised of brain cells, 
specialized proteins, calcium and electrical impulses. Brain cells have to communicate 
amongst themselves to facilitate the transfer and processing of signals received from our 
surroundings. Research in this field is especially relevant, because some neurological diseases 
(like Parkinson’s and Huntington's disease) are due to imbalances of neurotransmitters. 
Understanding the precise regulation of neurotransmitter exocytosis is a critical step in 
devising strategies against these neurological diseases. My thesis investigated one of the 
proteins (Munc13-1), known to be involved in modulating communication between brain 
cells. I specifically addressed interactions between different regions of Munc13-1, as well as 
those involving the other four proteins known to be critical in maintaining a robust brain 
circuitry. In the present study I performed an in vitro biochemical assay (pull-down), which is 
used as a standard procedure to analyze protein-protein interactions. My results showed that 
an upstream region of Munc13-1, one of the five proteins known to be involved in 
neurotransmitter release interacts with  a downstream region of the same protein. This is 
interesting because one can imagine that because these regions are far apart, they possibly 
interact by some folding mechanism that positions them close together. I also examined a 
common protein modification (phosphorylation), to determine any effects it may have on the 
observed interactions. Phosphorylation at the specific sites examined in this study did not 
have any effect on the interactions I observed between the two distant regions of Munc13-1. I 
however noticed that calmodulin, an intermediary protein that senses calcium levels and 
relays signals to various calcium-sensitive enzymes, abolished the above mentioned 
interaction between two distant regions of Munc13-1.  
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