
Scripps Scientists Discover Fluorescence in Key Marine Creature

Researchers say green fluorescent proteins, which could play role as ‘sunscreen’ or stress reducer, may be
widespread in animal kingdom
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Green fluorescent proteins were discovered in amphioxus, a fish-like animal found in coastal areas.

Fluorescent proteins found in nature have been employed in a variety of scientific research purposes, from
markers for tracing molecules in biomedicine to probes for testing environmental quality. Until now, such proteins
have been identified mostly in jellyfish and corals, leading to the belief that the capacity for fluorescence in
animals is exclusive to such primitive creatures.

Scientists at Scripps Institution of Oceanography at UC San Diego have discovered fluorescent-light emitting
features in an evolutionarily important marine organism and say such a capacity may be much more prevalent
across the animal kingdom than previously believed.

In the cover story of the October issue of Biological Bulletin, Dimitri Deheyn and his colleagues in La Jolla,
Calif. and Japan describe finding green fluorescent proteins (GFPs) in amphioxus, a fish-like animal closely
studied by scientists due to its evolutionarily important position at the base of a large phylum of animals called
chordates. The researchers say amphioxus' GFPs are very similar to those of corals, an interesting fact since the
two animal groups are separated by hundreds of millions of years of evolution.
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The finding emphasizes the idea that evolutionary preservation of fluorescence must play an important
ecological function, Deheyn said. Many animals haven't been tested for fluorescence and its prevalence in the
animal kingdom remains unknown.

Deheyn made the discovery while analyzing a dozen specimens of the small, slender marine animals collected
in Tampa, Fla., by Nick Holland, a professor of marine biology at Scripps and a paper coauthor.

"When I put the specimens under the blue light (used for evoking fluorescence), every single amphioxus had a
bright green area in the anterior that was fluorescent," said Deheyn.



Follow-on analyses in the Tampa specimens, along with similar species samples from France and Japan,
revealed details of how the fluorescence spreads along the animal's body as well as how the animal fluoresces at
different stages of development.

Oct. 2007 issue of the Biological Bulletin.

Amphioxus-also called a lancelet-is found primarily in coastal areas and lives mostly burrowed in ocean sand
except for its head. Previous studies have shown it to be sensitive to changes in light exposure.

Deheyn says the exact role of amphioxus' fluorescence is not known. One hypothesis is that the proteins might
be used as a form of "sunscreen," protecting the animal by absorbing harmful ultraviolet light and shielding it away
as fluorescent light. GFPs also may play a role as protective antioxidants, decreasing stress levels undergone by
cells when exposed to temperature fluctuations or other environmental changes.

Fluorescence has been used extensively in biotechnology, biomedicine, bioengineering and lately in
nanotechnology. GFPs have been used as markers to examine gene expression as well as probes for tracking
how molecules transfer energy.

Dimitri Deheyn, lead author of the Biological Bulletin paper.

"(GFP) is an easy protein to work with and to use as a label," said Deheyn, a scientist in the Marine Biology
Research Division at Scripps. "It's easy to locate and stimulate so it has been used widely around the world.
There is a great deal of interest in finding new fluorescent compounds and proteins that can show different
characteristics of light production."

Deheyn's latest investigations focus on finding GFPs in animals in marine as well as terrestrial environments.

In addition to Deheyn and Holland, Biological Bulletin paper's coauthors include James McCarthy, Magali
Porrachia and Greg Rouse of Scripps Oceanography, Kaoru Kubokawa of the University of Tokyo and Akio
Murakami of Kobe University.

The study was funded by the Air Force Office of Scientific Research's Biomimetics, Biomaterials and
Biointerfacial Sciences program and the Ministry of Education, Culture, Sports, Science and Technology of Japan.
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