
 

Studying sea anemone genes to learn how
they survive near deep-sea hydrothermal
vents
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Sampling information and genome landscape of the deep-sea anemone A.
idsseensis sp. nov. (A) The map shows that the Edmond hydrothermal vent field
sampling site is in the mid-ocean ridge of the Southwest Indian Ocean. (B) A
typical scene is characterized by sea anemones (A. idsseensis sp. nov.) and blind
shrimp (R. kairei) swarming aggregations in the Edmond vent field. A. idsseensis
sp. nov. thrives on the yellow sulfide layer in the middle and lower regions of the
chimney exterior. Rights reserved by IDSSE Deep-sea Scientific Research Image
and Video Database. (C) Circos plots of the 17 pseudo-chromosomal linkage
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groups are shown in a circular representation on the outer layer of colored
blocks. From outer to inner circles: 500,000 window-based sequencing depth,
gene density, GC content percentage, LTR, LINE, and SINE, respectively.
Credit: Science Advances (2023). DOI: 10.1126/sciadv.adh0474

A team of deep-sea and environmental scientists affiliated with multiple
institutions in China has learned more about how some sea anemones are
able to live near deep-sea hydrothermal vents by studying the genes of
one species: Alvinactis idsseensis sp. nov. In their research, reported in
the journal Science Advances, the group conducted a genomic analysis of
the creature and explored its ability to withstand the harsh conditions
surrounding deep-sea hydrothermal vents.

Prior research has shown that a large variety of sea creatures have
adapted to living near hydrothermal vents. Such adaptations have been
necessary as conditions around such vents typically involve extreme
pressure, complete darkness, high temperatures and toxic chemical
emissions. Prior research has also shown that some of the most toxic
materials spewed from vents include high concentrations of heavy metals
such as manganese and iron. In this new effort, the research team sought
to learn more about the physical characteristics of sea creatures that live
under such conditions.

The researchers chose to focus their efforts on a single creature, A.
idsseensi, a type of sea anemone that has come to dominate the seafloor
around many ocean hydrothermal vents. As with other sea anemone, A.
idsseensi is classified as a predatory animal—it feeds on blind shrimp
that have also evolved to survive in the harsh environment. The research
team obtained samples of the anemone collected by the mini-sub
Shenhaiyongshi back in in 2019 while studying the seafloor in the
southwest Indian Ocean.
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In their analyses of the anemone genome, the researchers found it had 13
mitochondrial permeability transition (MTP) genes. These have been
found in other organisms, such as another type of sea anemone that lives
in shallow water, though it only had one. Such genes have been found to
assist in metabolizing metals by detoxifying them. Thus, having a lot of
them would make sense for an organism that lives in a place with high
levels of heavy metals.

To learn more about how the genes protect the anemone, the research
team added two of them to the genomes of yeast samples and found that
doing so protected the yeast against metal poisoning when they were
exposed to high amounts of manganese.

  More information: Yang Zhou et al, Genetic adaptations of sea
anemone to hydrothermal environment, Science Advances (2023). DOI:
10.1126/sciadv.adh0474
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