PHYS {$40RG

Newly discovered probiotic could protect
Caribbean corals threatened by deadly,
devastating disease

April 6 2023

A close-up of extended polyps of an apparently healthy great star coral colony
(Montastraea cavernosa) on a reef near Fort Lauderdale, Florida. The tentacles
surrounding the mouth of each polyp help trap food particles for the coral to eat.
The brown coloration is from the symbiotic microalgae (Symbiodiniaceae) that
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live in the coral tissues. Credit: Valerie Paul

Researchers with the Smithsonian's National Museum of Natural History
have discovered the first effective bacterial probiotic for treating and
preventing stony coral tissue loss disease (SCTLD), a mysterious ailment
that has devastated Florida's coral reefs since 2014 and is rapidly
spreading throughout the Caribbean.

The probiotic treatment, described in a paper published today in
Communications Biology, provides an alternative to the use of the broad-
spectrum antibiotic amoxicillin, which has so far been the only proven
treatment for the disease, but which runs the risk of promoting antibiotic-
resistant bacteria.

SCTLD afflicts at least two dozen species of so-called hard corals, which
provide essential habitat for innumerable fishes and marine animals of
economic and intrinsic value while also helping to defend coastlines
from storm damage. Since its discovery in Florida in 2014, cases of
SCTLD have been confirmed in at least 20 countries. The precise cause
of the malady remains unknown but once a coral is infected, its colony
of polyps can die within weeks.

"It just eats the coral tissue away," said Valerie Paul, head scientist at the
Smithsonian Marine Station at Fort Pierce, Florida, and senior author of
the study. "The living tissue sloughs off and what is left behind is just a
white calcium carbonate skeleton."

Paul has been studying coral reefs for decades, but she said she decided
to go "all in" on SCTLD in 2017 because it was so deadly, so poorly
understood and spreading so fast.
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The remaining live tissue on this great star coral colony (Montastraea cavernosa)
in Florida is being destroyed by stony coral tissue loss disease (SCTLD). The
bright white margin surrounding the dark brown, living coral tissue is where the
coral is bleaching and dying due to the disease. Credit: Kelly Pitts

While probing how the disease is spread, Paul and a team including
researchers from the University of Florida discovered that some
fragments of great star coral (Montastraea cavernosa) swiftly developed
SCTLD's characteristic lesions and died, but other pieces never got sick
at all.
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Though the precise cause of SCTLD is unknown, the efficacy of
antibiotics as a treatment suggested pathogenic bacteria were somehow
involved in the progression of the disease.

For this reason, the researchers collected samples of the naturally
occurring, non-pathogenic bacteria present on a pair of disease-resistant
great star coral fragments for further testing. With these samples, the
research team aimed to identify which, if any, naturally occurring
microorganisms were protecting some great star corals from SCTLD.

First, the team tested the 222 bacterial strains from the disease-resistant
corals for antibacterial properties using three strains of harmful bacteria
previously isolated from corals infected with SCTLD. Paul and Blake
Ushijima, lead author of the study and an assistant professor at the
University of North Carolina Wilmington who was formerly a George
Burch Fellow at Smithsonian Marine Station, found 83 strains with some
antimicrobial activity, but one in particular, McH1-7, stood out.

The team then conducted chemical and genetic analyses to discover the
compounds behind McH1-7's antibiotic properties and the genes behind
those compounds' production. Finally, the researchers tested McH1-7
with live pieces of great star coral. These lab trials provided the final bit
of decisive proof: McH1-7 stopped or slowed the progression of the
disease in 68.2% of 22 infected coral fragments and even more notably
prevented the sickness from spreading in all 12 transmission
experiments, something antibiotics are unable to do.
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A close look at a piece of diseased great star coral (Montastraea cavernosa) that
is cut and ready for testing and treatment in an aquarium. The white coral
skeleton on the left shows where two coral polyps have already died from stony
coral tissue loss disease (SCLTD). Credit: Kelly Pitts

Going forward, Paul said there is a need to work on improved delivery
mechanisms if this probiotic is going to be used at scale in the field.
Currently, the primary method of applying this coral probiotic is to
essentially wrap the coral in a plastic bag to create a mini aquarium and
then inject the helpful bacteria. Perhaps even more importantly, Paul
said it remains to be seen whether the bacterial strain isolated from the
great star coral will have the same curative and prophylactic effects for
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other species of coral.

The potential of this newly identified probiotic to help Florida's
embattled corals without the danger of inadvertently spawning antibiotic
resistant bacteria represents some urgently needed good news, Paul said.

"Between ocean acidification, coral bleaching, pollution and disease
there are a lot of ways to kill coral," Paul said. "We need to do
everything we can to help them so they don't disappear."

More information: Chemical and genomic characterization of a

potential probiotic treatment for stony coral tissue loss disease,
Communications Biology (2023). DOI: 10.1038/s42003-023-04590-y
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