
 

Proteins could offer novel antibiotic target
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The structure of the Cps2A protein from Streptococcus pneumoniae. The
structure is shown as a cartoon, with the two domains that make up the protein
shown in blue and green. The carrier-lipid that is usually attached to the
immature WTA chain is shown in purple, with a phosphate group in orange and
red.

Bacteria are single-celled organisms that inhabit almost every
environment on the planet, including the bodies of humans and animals.
The cell wall maintains the structural integrity of the cell, and enables
the bacteria to survive in its chosen environment. In disease-causing
bacteria (pathogens) it also plays a role in the progression of the disease.
A group of scientists from Newcastle University and the Nara Institute
of Science and Technology in Japan have used Diamond to identify a
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group of proteins that enable certain bacteria to build effective cell
walls. These proteins may provide a novel antibiotic target for a range of
disease-causing bacteria.

Gram-positive bacteria include many important human pathogens. In
these bacteria, the cell walls contain two major components:
peptidoglycan, which is targeted by some of the most successful anti-
bacterial compounds and anionic cell wall polymers, which attach to the
peptidoglycan. The polymers include wall teichoic acids (WTAs), which
play a wide range of roles within the cell including control of autolytic
activity, antigenicity and innate immune recognition and antibiotic
resistance. How the WTAs physically connect to the peptidoglycan is
vital to the final cell wall architecture and how it functions, but currently
the enzyme that carries out this important step is unknown.

The group have identified a widespread family of proteins, LytR-Cps2A-
Psr (LCPs) that could play a role in attaching WTAs to the cell wall.
They carried out structural and biochemical analysis of the proteins,
including use of Diamond’s MX beamlines. The results suggested that
this family of proteins co-ordinate the final stage in the process of
connecting the WTA to the bacterial cell wall.

“Studying the final step of bacterial wall synthesis has been very
challenging for several reasons. We can’t reconstitute this complex
system in vitro, but we have evidence that suggests the LCP family of
proteins are the final step in building the cell wall. This discovery,
together with structural information on the substrate and some clues to
the likely catalytic mechanism, provides us with a highly attractive new
target for drug discovery programmes.” said Jon Marles-Wright,
Newcastle University.

  More information: A widespread family of bacterial cell wall
assembly proteins, Yoshikazu Kawai, Jon Marles-Wright, Robert M

2/3

https://phys.org/tags/human+pathogens/
https://phys.org/tags/cell+wall/
https://phys.org/tags/antibiotic+resistance/
https://phys.org/tags/antibiotic+resistance/
https://phys.org/tags/biochemical+analysis/
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