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Surviving on air
Researchers Maria Martins, Filipe Folgosa and Miguel Teixeira. Credit:
Instituto de Tecnologia Química e Biológica- ITQB

Clostridium difficile is a pathogenic bacterium that is the cause of intestinal
diseases with symptoms ranging from mild diarrhea to severe, potentially lethal,
inflammatory lesions such as pseudomembraneous colitis, toxic megacolon or
bowel perforation. Clostridium difficile is an anaerobe that colonizes the human
gut, where oxygen in scarce but still present. The mechanism that enables C.
difficile to survive oxygen and nitrogen was unclear, but now researchers from
Miguel Teixeira Lab at ITQB NOVA have described in detail the bacterial enzyme
responsible for that process. The results were published in Scientific Reports, a
Nature group publication.

"Flavodiiron proteins (FDPs) are O2- or NO-reducing enzymes responsible for the
ability of many pathogens to survive a host's immune system. These enzymes also
allow anaerobes to cope with fluctuating concentrations of oxygen. What we have
now found is that Clostridium difficile encodes two of these enzymes, one that is
similar to other known FDPs but the other with a larger polypeptide chain,
CD1623, with two extra domains," says Miguel Teixeira, leader of Metalloenzymes
and Molecular Bioenergetics Laband corresponding author of this article. "This
multi-domain protein is the most complex flavodiiron protein characterized thus
far and our results show that it operates as a standalone enzyme, precluding the
need for extra partners. Its selectivity to oxygen may be the key to the survival of
C. difficile in the human gut and in the environment."

More information:

Filipe Folgosa et al. The multidomain flavodiiron protein from Clostridium
difficile 630 is an NADH:oxygen oxidoreductase, Scientific Reports (2018). DOI:
10.1038/s41598-018-28453-3
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A possibly better way to measure our own galaxy speed moving
through space

A pair of physicists at Aix-Marseille University has offered a possible way to
measure the speed of our own galaxy more accurately as it moves through space.
In their paper published in the journal Physical Review Letters, ...

Solar supercapacitor could power future of wearable sensors

A new form of solar-powered supercapacitor could help make future wearable
technologies lighter and more energy-efficient, scientists say.

New evidence suggests the Devonian Nekton Revolution never
occurred

A pair of researchers at Yale University has found evidence that suggests the
Devonian Nekton Revolution never actually occurred. In their paper published in
Proceedings of the Royal Society B, Christopher Whalen and Derek ...

Supersharp images from new VLT adaptive optics

ESO's Very Large Telescope (VLT) has achieved first light with a new adaptive
optics mode called laser tomography—and has captured remarkably sharp test
images of the planet Neptune and other objects. The MUSE instrument ...
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Study finds climate determines shapes of river basins

There are more than 1 million river basins carved into the topography of the
United States, each collecting rainwater to feed the rivers that cut through them.
Some basins are as small as individual streams, while others ...

No more zigzags: Scientists uncover mechanism that stabilizes fusion
plasmas

Sawtooth swings—up-and-down ripples found in everything from stock prices on
Wall Street to ocean waves—occur periodically in the temperature and density of
the plasma that fuels fusion reactions in doughnut-shaped facilities ...

Artificial intelligence technology could help protect water supplies

Progress on new artificial intelligence (AI) technology could make monitoring at
water treatment plants cheaper and easier and help safeguard public health.

A new approach for narrowing down huge calculations by focusing on
a single, predictive parameter

A team that includes nuclear physicists, a machine-learning researcher and an NC
State mathematician has created a new approach for narrowing down huge
calculations – such as those involved in quantum physics – by focusing ...

Materials processing tricks enable engineers to create new laser
material

By doping alumina crystals with neodymium ions, engineers at the University of
California San Diego have developed a new laser material that is capable of
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emitting ultra-short, high-power pulses—a combination that could ...

Jupiter's moon count reaches 79, including tiny 'oddball'

Twelve new moons orbiting Jupiter have been found—11 "normal" outer moons,
and one that they're calling an "oddball." This brings Jupiter's total number of
known moons to a whopping 79—the most of any planet in our Solar ...
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