
 

Peering into the secrets of phages to see how
they kill bacterial superbugs
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Artistic representation of the flagellotropic YSD1 bacteriophage based on cryo-
electron microscopy reconstructions. The virus' host Salmonella Typhi is a
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flagellated bacteria responsible for typhoid fever. It is shown at a smaller scale in
the background. Credit: F. Coulibaly & J.M. Hardy.

A research collaboration involving Monash University has made an
exciting discovery that may eventually lead to targeted treatments to
combat drug-resistant bacterial infections, one of the greatest threats to
global health.

The study, led by Monash Biomedicine Discovery Institute's Associate
Professor Fasséli Coulibaly and Professor Trevor Lithgow is published
in Nature Communications. It outlines the use of high-resolution imaging
to uncover how viruses known as phages can attack and kill Salmonella
Typhi, the causative agent of typhoid, providing scientists with a new
understanding of how they can be used in the ongoing fight against
antimicrobial resistance (AMR).

The study was a collaboration between researchers at the Monash
Biomedicine Discovery Institute (BDI), the Monash University Center to
Impact AMR and the University of Cambridge.

What they saw was an incredible "choreography" by the phages as they
assembled the main components of their particles: a head filled with the
viral DNA and a tail used to infect the bacteria.

"We saw how the building blocks of the particle interlock in an intricate
choreography. At a molecular level, arms swing out and curl around each
other forming a continuous chain that braces the head of the phage,"
Associate Professor Coulibaly said.

"This rigid chainmail provides further protection to the DNA of the
phage. Surprisingly, the tail on the other hand remains flexible. It's able
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to bend and not break as it captures the bacteria and ultimately injects
them with the phage DNA."

Phages are a class of viruses that infect bacteria, and each phage is
specific for the species of bacteria it can kill. Phages can be purified to a
point of being FDA-approved for treatment of people with bacterial
infections, and documented success has been had in the U.S., Europe
and, recently, Australia.

At Monash University, the Center to Impact AMR is grappling with
these issues and is looking at the types of phages needed for new, "phage
therapies" to treat bacterial infections.

"This finding will help us overcome one of the most critical hurdles in
phage therapies which is a precise understanding of how phage work, in
order to predict in advance and select with accuracy the best phage for
each patient infection," Professor Lithgow said.

"It could help move phage therapies from compassionate use, where all
other treatment options have been exhausted, to more widespread
clinical use."

Antimicrobial resistance (AMR) is one of the biggest threats to global
health, food security and economic development. It is a pressing health
and humanitarian crisis in Asia, that is increasing in severity globally.

AMR affects all aspects of society and is driven by many interconnected
factors including antibiotic overuse, and the rapidly adaptive nature of
bacteria to evolve into drug-resistant forms. At-risk groups for AMR
infections are many, and include COVID-19 patients on respirators,
mothers and children during childbirth, surgery patients, people with
cancer and chronic disease and the elderly.
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  More information: Joshua M. Hardy et al. The architecture and
stabilization of flagellotropic tailed bacteriophages, Nature
Communications (2020). DOI: 10.1038/s41467-020-17505-w
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