
 

Modern genetic sequencing tools give clearer
picture of how corals are related
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Porites porites can have spindlier branches (upper right) or thicker, knobbier
branches (lower images). Scientists have debated whether or not they are the
same species. Credit: James Dimond/University of Washington

The documentary "Chasing Coral," released on Netflix in July, is a
cinematic warning about how the bleaching of coral reefs may
foreshadow how these marine animals will respond to climate change.
Corals are key to ocean health because they support the densest, most
diverse ecosystems—harboring species from turtles to algae to reef fish.

University of Washington scientists are looking at the burgeoning field
of coral genetics to better predict, and maybe even prepare for, coral's
future threats. Their new study uses modern genetic-sequencing tools to
reveal the relatedness of three similar-looking corals. "This coral appears
to be three different species, but it's been debated whether it's really
three separate species or whether it's one that's really variable in its
appearance," said first author James Dimond, a UW doctoral student in
aquatic and fishery sciences.

Defining a species matters for conservation, because you can't monitor
and protect a species if you don't know it exists.

"In the past we've relied on physical characteristics, like the coral
skeleton, to determine what constitutes a coral species," Dimond said.
"But the problem with that is that corals can vary their skeletal
architecture. So disentangling whether you have two different species or
just a single species that's varying itself due to environmental conditions
can be really tricky." Biologists had originally assumed that the
widespread Atlantic corals were three species. Then a 2014 genetic study
found that they were the same.
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The new study, to appear in an upcoming issue of Molecular Ecology,
finds new genetic evidence that they may, in fact, be three species. It
also provides a glimpse into the epigenetics, a more mysterious form of
genetic expression.

"It's the most in-depth analysis of coral epigenetics to date," said co-
author Steven Roberts, a UW associate professor of aquatic and fishery
sciences. "It may also prompt a thorough re-evaluation of these corals'
family trees."

The study examined Porites porites, one of the more common types of
corals. It is not among the roughly two dozen coral species listed as
endangered. If it were to be listed in the future, biologists would need to
know what constitutes a species.

The study used new tools to look at more than 1,000 single-letter
changes in the genetic code, a marker of genetic diversity. The previous
genetic study had looked at just 10 or 11 of these markers and found
them to be the same in all three forms of coral.
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James Dimond snorkeling to collect coral in Belize. He collected 27 coral
samples from different environments and with a range of branch thicknesses.
Credit: Julie Barber

"It appears to be a matter of looking more deeply into the genome,
which is something we've only been able to do for the last couple of
years," Dimond said. "Molecular biology technology is changing so
rapidly, and this is just an example of that."

To definitively conclude that the three forms are, in fact, different
species would mean using the same sequencing technique on more
samples from across these corals' range, which includes the Gulf of
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Mexico, the Caribbean, the western Atlantic Ocean and off the coast of
West Africa.

The authors also looked at epigenetics, which is any process that affects
how the genetic code plays out in real life. Dimond's research focuses on
the epigenetic process of DNA methylation, in which a carbon-based
methyl molecule can bind to the DNA strand and thus affect how it gets
translated into a protein that acts in the body.

The study's epigenetic analysis didn't show any consistent pattern among
the different coral branch sizes, so was inconclusive. But the authors
believe it provides a step forward in understanding this process in corals.

"It just gives a glimpse of the epigenetic variation within this group,"
Dimond said. Scientists are interested in coral genetics and epigenetics
because it could help them predict how corals will adapt to continued
changes in the ocean environment.

Coral genetics and epigenetics could also aid in the process of selective
breeding, a topic of current interest that could help corals deal with
potentially rapid changes in the ocean environment.

"Selective breeding involves finding individuals that are more tolerant of
high temperatures and, in some cases, finding specific genes that confer
resistance to higher temperatures," Dimond said. "Once you're identified
those genes and identified individuals that have those genes, then you
can breed them, and seed reefs with those organisms."

The new study, he said, is part of the fundamental research that could
help toward achieving those goals.

  More information: James L. Dimond et al, Genetic and epigenetic
insight into morphospecies in a reef coral, Molecular Ecology (2017). 
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