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Objectives/Goals
The objective was to determine whether UV radiation was strong enough to nick or break supercoiled
DNA in vitro and in vivo. Specifically I tested to see how much damage the DNA backbone would have
after exposure to UV radiation in vitro and in vivo, and its correlation to the survival of the exposed cells.
This experiment could act as a template for effects of UV radiation on the human skin cell.

Methods/Materials
In 2007 I showed that solar radiation could nick and break isolated pUC19 plasmid. In 2008, I exposed
pUC19 under a UV hood to test whether the DNA damage occurred at certain sequences. This year, I
exposed pUC18 under a UV hood both in live Escherichia coli and as an isolated plasmid in order to
begin to understand the effects on a live organism. The E. coli were killed rapidly although a few cells
survived to 60 minutes. I also isolated plasmid DNA from exposed cells.

Results
Gel electrophoresis revealed that nicking of the DNA increased with exposure time in vivo and in vitro.
Also, as the exposure time increased, the survival of the cells decreased.

Conclusions/Discussion
As exposure time increased, less DNA was extracted probably due to further breakage of the DNA
backbone.  I conclude that nicking directly correlates to the number of cells surviving. Any cells surviving
at 60 minutes might have been self-shaded or possibly had survival mechanisms.

I tested to see how much UV radiation would inhibit the growth of exposed Escherichia coli cells and
damage the DNA backbone in vivo and in vitro.
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