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we began a new project aimed at finding undiscovered anti-bacterial drugs that are effective against
Gram-negative bacteria in response to an executive order issued by the White House that called for
the development of “next-generation antibiotics.” This is a challenging task, since Gram-negative
bacteria are more difficult to target than Gram-positive bacteria due to a double membrane that
tends to filter out or deactivate certain drugs. For our research, we are primarily concerned with
the fluoroquinolone class of antibiotics (Figure 1), which work by targeting bacterial DNA gyrase and
topoisomerase IV, both of which are necessary for DNA replication in bacteria. Our project has two
goals in mind: increasing the penetration of existing antibiotics by examining the effects of adding
an extra amine functional group, and decreasing the rate at which bacteria can develop resistance
to antibiotics by increasing the number of sites that the drug targets during DNA replication.
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bacterial DNA gyrase. What was found was that QPT-1 and etoposide disrupted DNA gyrase by
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my final products to submit for testing at Walter Reed Army Institute of Research.
plans are to go to medical school after | graduate from Calvin, and this experience has given me a
just how difficult it is to synthesize pharmaceuticals. | can honestly say that | have been challenged

by this project in a way that | have never been challenged before. | plan to continue doing research with Professor
Barbachyn next summer, and | would whole-heartedly recommend this experience to other students as well!




