
 

Gut epithelium muscles up against infection
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To maximize absorption of nutrients from the diet, the intestinal mucous
membrane has a large surface area. However, this also makes it
vulnerable to attack from aggressive gut microbes. A new study by
Uppsala University researchers now shows that the surface layer of the
mucosa, known as the epithelium, can rapidly contract when it
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recognizes a bacterial attack. The results are published in the journal 
PNAS.

Every year, hundreds of millions of people worldwide suffer from
bacterial gut infections of one kind or another, which are often hard to
treat. Antibiotics can kill the normal flora of the intestine, and this
environment offers many recesses where bacteria can lurk. The growing
emergence of resistance, moreover, means that many types of antibiotic
no longer have any effect on the bacteria.

Mikael Sellin and his research group at the Science for Life Laboratory
(SciLifeLab) and the Department of Medical Biochemistry and
Microbiology, Uppsala University, have been studying the interplay
between the intestinal mucosa and microorganisms. Their hope is that,
by understanding how the mucosa distinguishes between friend and foe
and modifies its behavior accordingly, they can pave the way for better
ways of treating aggressive bacterial disease in the future.

Aggressive intestinal bacteria, such as Salmonella, have the ability to
invade the mucosal epithelial cells and then spread further in the body.
In the new study, the researchers found that a protein complex ("the
inflammasome") located inside the epithelial cells recognizes the
invasion at once. The inflammasome sends alarm signals to other,
surrounding epithelial cells, causing them to contract. This increases the
packing of the epithelial cells locally in infected areas, which proved
necessary to prevent the epithelium from tearing because of the damage
later caused by the infection.

The study was made feasible by new technology for growing intestinal
tissue from both mice and humans, outside of the body. With advanced
microscopy, the scientists could follow in real time how aggressive
bacteria invade the intestinal mucosa, and how the mucosa responds to
the attack.
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Besides the research group led by Mikael Sellin, several other
researchers at Uppsala University, the University Hospital and
international institutions contributed to the study.

  More information: Pilar Samperio Ventayol el al., "Bacterial
detection by NAIP/NLRC4 elicits prompt contractions of intestinal
epithelial cell layers," PNAS (2021).
www.pnas.org/cgi/doi/10.1073/pnas.2013963118
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