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Health &
Welfare

What can coho salmon teach us about
sea lice resistance in Atlantic salmon?

20 August 2024
By Responsible Seafood Advocate

No�ma: Studying coho salmon’s sea lice resistance could
lead to genetic advances to better protect Atlantic salmon

A new study (https://www.research.ed.ac.uk/en/publications/keratinocytes-drive-the-epithelial-
hyperplasia-key-to-sea-lice-re) from Norwegian food research institute No�ma suggests that a distant
cousin of the Atlantic salmon might hold the secret to enhancing their resistance to sea lice. By
studying how coho salmon fend off these parasites, researchers believe new genetic methods, such as
gene editing, could be developed to improve Atlantic salmon’s sea lice resistance.

While Atlantic salmon are highly vulnerable to sea lice, coho salmon exhibit natural resistance. In coho
salmon, sea lice attachment causes localized swelling, whereas Atlantic salmon show minimal swelling
and rapid breakdown of their outer skin layer.

The cell-level mechanisms behind these differences have been unclear until now. An international team
from the Roslin Institute and No�ma analyzed and compared the molecular and cellular responses of
coho and Atlantic salmon to sea lice. Their �ndings reveal that skin cells, called keratinocytes, play a
key role in triggering localized swelling that helps coho salmon kill and eliminate sea lice.

The researchers exposed both salmon species to sea lice and analyzed skin samples using a new RNA
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sequencing method to study gene expression at the cellular level. They discovered that coho salmon’s
keratinocytes in the top three skin layers are crucial for responding to the infection. These cells help
encapsulate and expel parasites. In contrast, sea lice can weaken Atlantic salmon’s immune system.

(https://bspcerti�cation.org/)

“We were able to pinpoint with unprecedented resolution the types of cells responsible for the skin
swelling response used by coho salmon to resist sea lice, as well as those cells targeted by sea lice in
Atlantic salmon to weaken this host species,” said Dr. Sarah Salisbury, a postdoctoral research fellow at
the Roslin Institute. “These insights pave the way for the development of transformative therapies to
counter this devastating parasite.”

No�ma researchers speculate that gene editing could improve Atlantic salmon’s sea lice resistance by
targeting genes responsible for their susceptibility and enhancing coho salmon’s natural resistance.

Studying coho salmon’s sea lice resistance could lead to genetic advances to better protect Atlantic
salmon, No�ma scientists say. Photo courtesy of Helge Skodvin © No�ma.
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Sea lice, which feed on �sh skin and �ns and cause wounds that can lead to infections, decrease the
market value of farmed �sh and impact wild salmon populations. The Atlantic salmon aquaculture
industry, which spends more than $875 million annually on sea lice control, faces challenges with
costly, often ineffective treatments that can harm the environment and affect animal welfare.

Read the full study here (https://www.research.ed.ac.uk/en/publications/keratinocytes-drive-the-
epithelial-hyperplasia-key-to-sea-lice-re).
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