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A SWEET
BACTERIUM KEEPS
TRACK OF TIME

Researchers unravel the
mystery of a sugar-coated

bacterium

the synthesis of the cap-
sule is controlled by the
same mechanisms that
regulate the cell cycle,
and identified the protein
that inhibits the produc-
tion of the sugar capsule
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Researchers are studying the Caulobacter crescentus bacterium be-
cause of its developmental process and cellular cycle, which serve as
models for a number of pathogenic bacteria. They all have in common
the use of polysaccharides to create a particularly effective protective
envelope, or capsule. Professor Viollier’s laboratory at the University
of Geneva’s (UNIGE) Faculty of Medicine has just unraveled the se-
crets of capsule formation during the cellular cycle and perhaps even
identified potential Achilles’ heel of bacteria. These results were pu-
blished in the last edition of the eLife journal.

Silvia Ardissone, researcher in the Department of Microbiology and
Molecular Medicine at UNIGE’s Faculty of Medicine, works with Cau-
lobacter crescentus, a bacterium that shows a particularly interesting
cell division. In fact, as with eukaryotic organisms, division of Caulo-
bacter cells generates two different daughter cells, which can be ea-
sily separated. Researchers take advantage of this feature to obtain
populations of synchronized bacteria that can be used to study speci-
fic cell cycle processes.

The sugar capsule, typical of pathogens

Like other bacteria, including several pathogenic species, Caulobac-
ter crescentus presents a capsular envelope made of polysaccharides
(sugars). This envelope protects bacteria from viruses, as well as from
the human immune system. Professor Patrick Viollier's team studies
how cells produce the capsule at the right time and just identified
some of the underlying regulatory mechanisms.

One of the daughter cells lacks the capsule

Of the two different daughter cells generated by Caulobacter at each
cell division only one is equipped with the capsule. This is what scien-
tists noticed, and now they can now explain the reasons behind such
a difference. In fact, the researchers showed that the synthesis of the
capsule is controlled by the same mechanisms that regulate the cell
cycle, and identified the protein that inhibits the production of the
sugar capsule in one of the daughter cells.

“An uncharted path seems to have opened for the development of a
new kind of antibiotics, products that would imitate the action of this
inhibitory protein,” comments Silvia Ardissone, who also imagines a
type of medicine that “would strip the pathogens,” and therefore di-
sarm an entire bacteriological spectrum.
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