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Abstract
The focus of this research project is to investigate the reason
why cancerous cells are harder to target via clinically used
pulsed electric field modality when compared to their non‐
cancerous counterparts. The central hypothesis of this project
is that cancerous cells have a distinct membrane reorganization
event that is controlled by the cholesterol dynamics on the lipid
membrane bilayer, when they are exposed to a pulsed electric
field. Answering this question is clinically relevant in cases
where the traditional gold‐standards of cancer therapeutics fail
(for example, cases with perineural invasion and/or tumors in
critical areas such as the brain) and in which alternative
modalities such as the pulsed electric field are highly effective.
Current progress in the Verbridge lab has shown that cellular signaling pathways and phenotypic changes
can be brought about by altering the membrane dynamics through the depletion of cholesterol in the lipid
bilayer. This depletion of cholesterol, results in a lower viability of malignant cells when compared to their
noncancerous counterparts under similar electric field conditions, however the cellular and molecular
signaling pathways by which pulsed electric fields cause cell death, remain unclear.
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