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Abstract

The molecular machinery that permits the existence of cellular life is immensely
more complex than originally thought by the early scientists who discovered
them. Macromolecules can deform and change shape, not only as a function
of time, but also as they migrate within chemical gradients such as the
intracellular environment. Even clonal copies of cells and vesicles are diverse
and unique; characterized not by a single prototype but made up of sub-
populations. It seems as though engineering diversity is one way that life
encodes functionality. With the goal of studying sub-populations and the
properties of those cellular entities and sub-structures, we use a class of
nanoscale devices called nanopores. Molecules, vesicles, and cells are driven
through singular pores [or apertures] while recording the flow of background
(electrolyte] ions. Based on this rather simple process, physiochemical
properties of the molecule can not only be sensed [e.g. intramolecular
information like DNA sequence] but also manipulated. Protein, DNA, and lipid-
membranes can be deformed in the moments (i.e. microseconds] leading up



to entering the pore and can elucidate medically-relevant properties of these
essential building blocks of the cell, or characterize the biosynthetic constructs
that scientist build in the lab. The biophysics of molecular transport and the
technological advances that make these recordings possible will be highlighted.
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