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Aquarium to Bedside:
The Zebrafish Role in Fatal Disease Research

J

ohn Postlethwait, researcher and professor of biology at
the University of Oregon Institute of Neuroscience, has
demonstrated the power of translational science. With
NCRR support and resources, he and his team established a zebrafish model system for studying Fanconi anemia
(FA), a fatal, inherited disorder that prevents the body from
making enough new blood cells to work normally. FA leads to
bone marrow failure and increases the risk of certain cancers
and other serious health problems. In the U.S. and Europe,
about one in every 360,000 children is born with FA. The average lifespan for people with the disease is about 25 years, and
children who inherit FA are at a higher risk for birth defects.

BRIDGING THE TRANSLATIONAL RESEARCH GAP

Having shown that the zebrafish is a valuable model of
human biology, Postlethwait sought ways to make his zebrafish
research more translational. That is, he wanted to apply
his findings to the search for new drugs, interventions and
therapies that could improve human health. A personal connection led him to apply
his zebrafish model to the
study of FA: The three
daughters of David B.
Frohnmayer, then-president
of the University of Oregon
(where Postlethwait’s lab is
located), all had FA; two
have since died.
n John Postlethwait and his team are
screening thousands of drug candidates for activity against mutations
that cause Fanconi anemia (FA), a rare
genetic blood disease. With NCRR support, they have developed a model
system in zebrafish that carries the
human genes for FA and exhibits
structural changes that parallel some
of those found in humans with the
disease.
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the divergence of the two evolutionary lines.

quickly, so it is possible to study successive gen-

literature, genes and mutations as well as a
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models for studying human disease. In fact, as
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molecules,” Postlethwait said. But healthy individuals have celbind. FA-mutated embryos, therefore, fluoresce more brightly
lular mechanisms that repair such damage to prevent genetic
(see photo).
mutations and disease. “Humans have at least 14 FA genes
(FANC genes) that interact to help repair damage to DNA,” he
continued. “In FA, these genes are mutated so that the DNA
repair mechanisms do not work properly, allowing damaged
cells to proliferate.”
It was thought that the FA gene system existed only in mammals, but Postlethwait
approved for treating
and his team found all 14
other diseases. Currently,
genes in zebrafish. “Not
they are making the
only that, but the genes
screening test more effiseemed to act the same
cient with automation
way in the fish as they do
and 3-D imaging. The
in humans,” he said. As is
team then will expand its
the case in humans with
efforts to test a library of
FA, zebrafish with FA
5,000 drug-like molecules.
mutations had impaired
Any promising drugs
DNA repair mechanisms
will be tested further.
and exhibited some charCollaborating scientists
acteristics of the human
at Harvard University and
disease. Postlethwait knew
Oregon Health & Science
then that the zebrafish n FA mutations change DNA repair mechanisms so that they do not work properly. The University will test these
model could make sig- normal zebrafish embryo on the left shows a small amount of fluorescence, indicating drug candidates in mice
nificant contributions that the cells repaired many DNA breaks induced by chemical treatment. The zebrafish and in human cell lines.
embryo on the right has an FA mutation. It shows high-intensity fluorescent staining, indito improving the under- cating that the cells are unable to repair such breaks.
It’s likely that the FA
standing of the disease
zebrafish model will have
and perhaps aid in the search for treatments.
wider implications for human health. Defects in DNA repair
underlie not only FA but also other human diseases, including cancer. “Many cancers involve problems with damaged or
inhibited DNA repair mechanisms,” explained Postlethwait.
“An effective therapy for Fanconi anemia could hold promise
for treating cancer.” In particular, for cancers caused by environmental exposure, such as radiation, targeting DNA repair
might be a promising approach. “If repair could be stimulated
after DNA damage occurs, it could have a positive effect on
health,” he added.

—KAREN EDDLEMAN
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