
 

Scientists discover master switch to turn on
silent biosynthetic gene clusters

April 13 2017

Bacteria have supplied some of today's most indispensable anti-cancer
and anti-bacterial drugs. Yet these compounds comprise only a fraction
of their possible offerings. Now, researchers have found a way to
unleash their full potential as natural product dispensers.

Natural products are generated by portions of the bacterial genome
called biosynthetic gene clusters. The majority of these clusters are
silent, meaning they don't make any compounds, but they represent
intriguing targets to activate and mine for possible new drugs. While
previous efforts focused on individual clusters, scientists at Princeton
University have discovered a global regulator in the model bacterium
Burkholderia thailandensis that 'switches on' lots of silent clusters at
once.

"Natural product regulation and ecological function usually take a
backseat to application," said Mohammad Seyedsayamdost, a Princeton
assistant professor of chemistry and corresponding author on the study
published in the Proceedings of the National Academies of Sciences. "We
use penicillin as an antibiotic but we really don't know why microbes
make it."

Studying the regulation of natural product biosynthesis, the team found
that a LysR-type transcriptional regulator called scmR acts as a global
gatekeeper for expression of gene clusters. They demonstrated the
regulator's powers of suppression by deleting it from the bacterium's
genome and observed a surge in the release of new products by 13 out of
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20 of B. thailandensis' biosynthetic gene clusters.

One of the silent gene clusters that was switched gave rise to
malleilactone, a compound that has been reported to be toxic to worms.
To test the potency of these anti-parasitic compounds and the ability of
the scmR-deleted mutant to overproduce it, graduate student Dainan
Mao co-incubated live worms and the scmR mutant on agar plates. Mao,
the lead author on the study, was surprised at the levels and potency of
the released compounds, killing the worms within 30 minutes of
exposure. "The worms were dying almost faster than I could pick and
count them," she said.

The team not only uncovered the global regulator that silences
biosynthetic gene clusters but also the pathways it interacts with to do so.
They found that the regulator's suppressing abilities were activated by
quorum sensing, which had never before been seen. It meant that the
more cells that are present the more the gene clusters are silenced.

The researchers found evidence that the regulator was also involved in
other quorum sensing processes including virulence and biofilm
formation. Though further investigation is needed, Seyedsayamdost said,
the regulator, which is widespread in Burkholderia, could be a promising
target in human pathogens to abolish their ability to turn on virulence
pathways.

To expand on their findings, the team proposes to develop a screen to
detect other regulators that have a global effect on a bacterium's ability
to make natural products and that could be eliminated genetically to
release molecules of interest. "Knocking out these suppressors could be a
really attractive strategy in the future," he said.

  More information: Dainan Mao et al, Discovery ofas a global
regulator of secondary metabolism and virulence inE264, Proceedings of

2/3

https://phys.org/tags/gene+clusters/
https://phys.org/tags/quorum+sensing/


 

the National Academy of Sciences (2017). DOI:
10.1073/pnas.1619529114

Provided by Princeton University

Citation: Scientists discover master switch to turn on silent biosynthetic gene clusters (2017,
April 13) retrieved 5 May 2024 from https://phys.org/news/2017-04-scientists-master-silent-
biosynthetic-gene.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://dx.doi.org/10.1073/pnas.1619529114
http://dx.doi.org/10.1073/pnas.1619529114
https://phys.org/news/2017-04-scientists-master-silent-biosynthetic-gene.html
https://phys.org/news/2017-04-scientists-master-silent-biosynthetic-gene.html
http://www.tcpdf.org

