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Researchers Discover a New Mechanism Used
by Bacteria to Evade Antibiotics

Surprise survival mechanism could lead to retooled drugs to treat

infectious diseases

As bacteria continue to demonstrate powerful resilience to antibiotic treatments—posing a

rising public health crisis involving a variety of infections—scientists continue to seek a better

understanding of bacterial defenses against antibiotics in an effort to develop new treatments.

Now, researchers at the University of California San
Diego who combine experiments and mathematical
modeling have discovered an unexpected mechanism
that allows bacteria to survive antibiotics.

As described in the March 7 early online release of the

journal Cell, Dong-yeon Lee, Maja Bialecka-Fornal and
Gurol Suel of UC San Diego’s Division of Biological
Sciences, along with Leticia Galera-Laporta of the
Universitat Pompeu Fabra (Spain), and colleagues
discovered that bacteria defend themselves against
antibiotics by controlling the uptake of alkaline metal
ions. When under attack by antibiotics, bacteria were
found to modulate magnesium ion uptake in order to
stabilize their ribosomes—the fundamental molecular
machines of life that translate genes into proteins—as
a survival technique.

Magnesium ions bind to ribosomes and increase antibiotic
resilience. Credit: Leticia Galera-Laporta, Universitat
Pompeu Fabra

“We have found an unexpected new mechanism that actively growing bacteria utilize to

become resilient against antibiotics,” said Suel, a professor of molecular biology. “With this

discovery we can now explore new ways to combat infections that we couldn’t have thought of

before.”


http://ucsd.edu/
https://ucsdnews.ucsd.edu/
https://ucsdnews.ucsd.edu/archives/date/070319
https://ucsdnews.ucsd.edu/archives/author/Mario%20Aguilera
https://www.cell.com/cell/fulltext/S0092-8674(19)30105-9

The researchers investigated the relationship between ribosome activity and the
electrochemical flux of ions across cell membranes. This membrane potential and ribosomes
are among the most ancient and fundamental processes that operate in all living cells, from
bacteria to humans. The scientists identified a distinct connection that “reveals how these
ancient and fundamental cellular processes that are essential for life are interacting with each
other,” said Suel.

The new findings lay the scientific groundwork for new ways to counteract antibiotic resistance.

“Antibiotic resistance is a major public threat to our health,” said Suel. “The number of drugs
coming onto the market is not keeping up with the ability of bacteria to cope with those drugs.”

Suel believes scientists may be able to boost the potency of
existing antibiotic drugs by manipulating the ability of
bacteria to take up magnesium, rather than having to
develop completely new drugs. The potency of certain
classes of antibiotics that are used to treat serious infections
might be greatly improved by restricting how bacteria take
up magnesium, thus interfering with bacteria’s ability to use

charged magnesium ions in defenses against antibiotics.
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Suel is associate director of the San Diego Center for Systems Biology, which advances

thediscipline and application of systems biology in the greater San Diego research community,
as well as a member of UC San Diego’s Center for Microbiome Innovation, which leverages the

university’s strengths in several disciplines to coordinate and accelerate microbiome research.
He is also a Howard Hughes Medical Institute Faculty Scholar.

The research was supported by the Spanish Ministry of Economy and Competitiveness and
FEDER, the ICREA Academia program and the Maria de Maeztu Program for Units of
Excellence in Research and Development (Spanish Ministry of Economy and Competitiveness),
the San Diego Center for Systems Biology, National Institute of General Medical Sciences and
the Howard Hughes Medical Institute-Simons Foundation Faculty Scholars program.
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