
 

Study unveils a novel protective mechanism
in bacterial cell walls
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Model for LD-crosslink mediated control of lytic transglycosylase activities.
Credit: Nature Communications (2024). DOI: 10.1038/s41467-024-52325-2

Researchers from Umeå University, Sweden, and Cornell University,
U.S., have discovered a widespread mechanism in bacteria that enhances
the bacteria's defense against environmental threats.

The discovery, which may be important for research into developing
new treatments, shows how a specific crosslinking mode in the
peptidoglycan cell wall inhibits the activity of certain cell wall degrading
enzymes, and thus protects the bacteria.

1/4



 

Bacteria are protected by the peptidoglycan cell wall, which helps them
withstand internal turgor pressure and external damage, such as attacks
from other bacteria and viruses. To grow and stay strong, bacteria need a
balance of enzymes that build up and break down the cell wall.

An important type of enzyme that breaks down the peptidoglycan chains
is the lytic transglycolases. However, the regulatory mechanisms
governing them have remained elusive, until now.

The study, led by Felipe Cava's laboratory at Umeå University in
collaboration with colleagues at Cornell University in New York, and
published in Nature Communications, reveals that a specific type of
crosslinking in the cell wall, known as LD-crosslinking, inhibits the
activity of the lytic transglycolases.

  
 

  

Two of the researchers behind the study, Sara Hernandes and Laura Alvarez at
the Department of Molecular Biology. Credit: Umeå universitet
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https://www.nature.com/articles/s41467-024-52325-2


 

This has major biological consequences. For example, some bacteria use
this type of enzyme to release cell wall fragments that modulate the host 
immune system. Some bacteria and viruses also use this type of enzyme
to kill other bacteria. By controlling the activity of these enzymes,
bacteria can potentially protect themselves from the immune system and
attacks from other bacteria and viruses.

"The discovery fills an important gap in understanding the role of LD-
crosslinking in cell wall homeostasis," says Cava. "We have shown that
bacteria can improve their protection against environmental threats,
including phage attacks, through a single structural modification in their
cell wall."

The discovery provides new insights into bacterial cell wall homeostasis
and opens potential avenues for developing novel antibacterial therapies.

"By targeting LD-crosslinking, new treatments could be designed to
weaken bacteria's defenses, making them more vulnerable to antibiotics
and immune responses," says Laura Alvarez, researcher at the
Department of Molecular Biology at Umeå University and first author of
the study.

  More information: Laura Alvarez et al, Control of bacterial cell wall
autolysins by peptidoglycan crosslinking mode, Nature Communications
(2024). DOI: 10.1038/s41467-024-52325-2
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