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Researchers discover way to disarm
potentially deadly Listeria bacteria

January 24 2022

A drug-like inhibitor that stops Listeria from making virulence proteins helps
immune cells control and kill the bacteria. Credit: Dr Carmen Mathmann

University of Queensland researchers have unlocked a way of fighting
Listeria infections, which can cause severe illness in pregnant women
and people with compromised immune systems.

During the study, researchers discovered a way to block Listeria from

making the proteins that allow bacteria to survive and multiply in
immune cells.
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UQ Diamantina Institute's Professor Antje Blumenthal said using a
small, drug-like inhibitor has improved their understanding of the
Achilles heel of Listeria.

"Listeria is found in the soil and sometimes in raw foods. Once ingested
it can hide from the immune system and multiply inside immune cells,"
Professor Blumenthal said.

"Instead of killing the bacteria, the immune cells are used by the bacteria
to multiply and are often killed by Listeria growing inside them.

"Our study showed the bacteria could be cleared with a small drug-like
inhibitor that targets the 'master regulator' of the proteins that help
Listeria grow in immune cells. The inhibitor helped the immune cells
survive infection and kill the bacteria."

Until now, studies into the 'master regulator'—which controls critical
proteins that make Listeria virulent—have mostly been based on
engineered bacteria, or mutated versions of these proteins.

"By using a drug-like inhibitor, we were able to use molecular imaging
and infections studies to better understand what happens to Listeria
when the bacteria cannot effectively grow inside immune cells and hide
from immune defense mechanisms," Professor Blumenthal said.

"We hope that our discovery, together with recent research into the
master proteins' molecular structure and functions, could guide the
development of inhibitors and new drugs to treat Listeria infection."

Listeria infection does not cause disease in most people, but can be
deadly for the immunocompromised and is also a major health concern

during pregnancy and can lead to miscarriage, stillbirth and premature
birth.
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"Our findings could also inform design of inhibitors against related
proteins that are found in different bacteria," Professor Blumenthal said.

The study has been published in the journal PLOS Pathogens.

More information: Thao Thanh Tran et al, Inhibition of the master
regulator of Listeria monocytogenes virulence enables bacterial
clearance from spacious replication vacuoles in infected macrophages,
PLOS Pathogens (2022). DOI: 10.1371/journal.ppat.1010166
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