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An Energetic'
Solution

A boost to bacteria’s metabolism could help
thwart antibiotic resistance.

The fight against

antibiotic g 1

resistance seems

like an uphill battle:
Bacteria outsmart

our drugs, and our

slow discovery of new
antibiotics can't keep
pace with their constant
evolution. Although
part of President

Barack Obama's recent
$1.2 billion allocation
for fighting antibiotic
resistance does involve
drug discovery, some
scientists and companies
are repurposing existing
therapies, which can
save time and money.

For antibiotics to
kill bacteria, bacterial
cells must ingest
them, and they need
energy to do that. In
2011, James Collins, R
a systems biologist at g ey
the Howard Hughes Metabolites like glucose and alanine
Medical Institute, can boost sluggish bacteria’s energy
found that some to help them absorb antibiotics.
bacteria unfazed by
antibiotics are actually just less metabolically active than
their sensitive counterparts and aren't energized enough
to ingest the drugs. He called them persisters — different
from genetically resistant bacteria that mutate to survive
antibiotic treatment.

Many resistant bugs’ mutations affect their metabolism,
too. Fortunately, in the past five years, researchers
discovered they can resensitize both persistent and
resistant bugs to antibiotics. By combining the drugs with
metabolites like alanine and glucose, the stubborn bugs
increase their energy production and thus antibacterial
uptake, which can boost the effects of antibiotics up to
ten-thousandfold.

Now, these metabolite-antibiotic pairings are finally
getting a test. In 2016, Massachusetts-based pharmaceutical
company EnBiotix plans to launch clinical trials to assess
the safety of two new combination therapies in patients. If
the trials go well, says EnBiotix CEQ Jeffrey Wager, it would
mean saving $5 million to $7 million and two to three years
in the FDA approval process compared with developing
a new drug. Maybe then we’ll have a chance to level the
playing field and gain some ground in the fight against
antibiotic resistance. —WUDANYAN

Ask Discover

It's not uncommeon to-see the "brain in a jar”
in TV shows or movies, but is it actually possible
to keep a brain alive like that with modern technology?

— Vesta Moore, Lincoln, NE

It’s possible to keep an isolated brain alive, but only
briefly. And for ethical and practical reasons, many
experts steer clear of this scenario.

Scientists first kept a mammalian brain alive outside its
body for about eight hours in the early 1990s. This and
subsequent similar experiments used guinea pig brains
because they’re larger and easier to work with than mouse
brains. But these mostly European studies set out to
understand aspects of the whole brain, not to test how
long it can survive separately. There’s scant research that’s
similar in the United States, likely because of the dubious
ethics involved in keeping an animal brain “alive” apart
from its body.

A more realistic and ethical “brain in a jar” would be
dead, but perfectly preserved. In 2015, scientists preserved
a mouse’s neural circuitry by chemically fixing the brain’s
fatty molecules and proteins in place and replacing the
brain’s water with plastic. This brain could sit on a shelf
until technology has advanced enough for us to scan and
re-create the neural network in a new robot body or virtual
environment. It’s a less nightmarish scenario than life in a
jar for hundreds of years. —LEAH SHAFFER

Visit DiscoverMagazine.com/Ask for more. To submit
a guestion, email us at Ask@DiscoverMagazine.com
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