
Research News

Researchers identify starting point for drugs that cure
Clostridium difficile

Scientists combined molecular imaging techniques to understand workings of deadly toxin

January 9, 2020

A newly published paper (/cgi-bin/good-bye?https://www.pnas.org/content/early/2020/01/01/1919490117) in
PNAS details a research breakthrough that provides a promising starting point for scientists to create drugs
that can cure C. diff -- a virulent infection associated with health care facilities that causes severe diarrhea,
nausea, internal bleeding, and potentially death. The bacteria affect roughly half a million Americans and
cause nearly 15,000 deaths in the U.S. annually.

Overuse of antibiotics has increased the risk of patients in health care facilities acquiring C. diff and made
some strains of the bacteria particularly hard to treat. But newly discovered information about a type of toxin
released by the most dangerous strains of C. diff is providing researchers with a map to develop drugs that
can block the toxin and prevent the bacteria from entering human cells.

NSF-funded <https://www.nsf.gov/awardsearch/showAward?AWD_ID=1708732&HistoricalAwards=false>
researchers at CUNY (/cgi-bin/good-bye?https://asrc.gc.cuny.edu/headlines/2020/01/researchers-identify-
starting-point-for-designing-drugs-that-cure-clostridium-difficile/), Merck and the University of Maryland used a

Illustration of newly identified component of the C. diff toxin, which attaches to human cells.
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combination of tools -- cryogenic electron microscopy, X-ray crystallography, nuclear magnetic resonance
spectroscopy, and small angle X-ray scattering -- to observe and identify the C. diff toxin's structure and mode
of action.

The scientists believe that it is a binary toxin (it needs two components to function) that might employ a
method similar to that used by anthrax to enter cells. Using this information as their starting point, the
researchers sought to characterize how the C. diff toxin is different from anthrax.

The researchers observed two similar but distinct forms of the C. diff toxin -- one where they saw a pore-
forming channel and one where the channel was invisible. That observation gave them clues about how to
stop the channel from forming and bacteria from entering the cell.

According to Robin McCarley, a program director in NSF's Division of Chemistry, "NSF funds this type of
research because it allows a fundamental understanding of the behavior, at the molecular level, of a highly
complex biological system with broad impacts on society."
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