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Abstract

A cell is the basic unit of any biological system. A
single germ cell, when functioning properly and guided
by genetic programming and environmental inputs,
can give rise to the complexity of an entire organism.
When a single cell malfunctions (e.g., in cancer);
however, it can seed the formation of a distant tumor,
the source of over 90 percent of cancer mortality. As a
scientific community, we are beginning to appreciate
that in most cases each cell is different, a fact that

has important implications. For example, individual
cancer cells, even within a single patient, are different,
and these differences are one reason that cancer is
such a heterogeneous disease and why cancer is

so difficult to treat. Therefore, single cell studies will
provide both a fundamental understanding of biology
as well as advance our understanding of the etiology of
diseases so we can develop new treatments to combat
devastating illness. In this presentation, | will describe
a range of single-cell experiments that are on-going in
our lab.
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His research focuses on the development
of new tools that combine ultrasensitive
laser-based detection and manipulation
methodologies with micro- and nano-
fabrication techniques for interfacing with
biological systems at the nanometer scale.
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