
 

New clues to treat Alagille syndrome from
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Duc Dong, Ph.D., assistant professor in the Human Genetics Program, among
zebrafish tanks. Credit: SBP

A new study led by researchers at Sanford Burnham Prebys Medical
Discovery Institute (SBP) identifies potential new therapeutic avenues
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for patients with Alagille syndrome. The discovery, published in Nature
Communications, identifies the cells and genes in zebrafish necessary to
make liver ducts, thin tubes that transport a fluid called bile from the
liver to the gallbladder and small intestine. Patients with Alagille
syndrome have fewer than the normal number of liver ducts, causing
jaundice, liver disease and liver failure.

"We use zebrafish to study Alagille syndrome because these vertebrates
allow us to use experimental approaches that aren't possible with other
disease models," says Duc Dong, Ph.D., assistant professor in the Human
Genetics Program at SBP and senior author of the paper. "Organ
development, especially the liver, is highly conserved among
vertebrates—including zebrafish—and the mutations we create in
zebrafish alter embryogenesis in a manner consistent with humans,
making it an ideal model system to study diseases such as Alagille
syndrome."

Alagille syndrome is a rare genetic disorder caused by mutations
primarily in the JAGGED1 gene. In less than 1 percent of cases, a
mutation in the NOTCH2 gene is the cause. The disorder has an
estimated prevalence of 1 in 70,000 births and can affect the liver, heart,
kidneys, blood vessels and other tissues of the body. One of the major
features of Alagille syndrome is liver damage caused by loss of liver
ducts. There is presently no drug or surgical procedure that can correct
for the loss of liver ducts.

"We wanted to gain further insight into the way Jagged works during 
liver development," says Dong. "We already knew that Jagged triggers
Notch signaling in neighboring cells—a key step in the development of
many organs, including liver. But a deeper understanding of how Jagged
regulates duct cell formation in livers could shape strategies to help fix
these structures to potentially spare the 10 to 30 percent of patients that
eventually need a liver transplant."
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Using mutant zebrafish, the research team discovered that Jagged signals
come from an unexpected cell type, endoderm-derived cells within the
liver itself, stimulating duct cell identity in the liver. The findings
contrast with research in mice, which suggest ducts are malformed due
to insufficient Jagged signals from cells in hepatic veins. Dong's team
demonstrated that Jagged directly triggers Notch activity to generate all
duct cells in the liver.

"Our findings are important because knowing the location and specific
cell type that require Jagged expression gives us the information we need
to target therapeutics to the right place to compensate for the lack of
Jagged function in Alagille syndrome," says Dong. "And with advances
being made in gene therapy using technologies like CRISPR/Cas9, our
discoveries put us closer to being able to deliver genetic 'corrections' of
JAGGED1 mutations.

"Because duct cells are lost due to a lack of Jagged function, and are not
just malformed as previously thought, we now need to also consider
regenerative therapeutic approaches to replace duct cells lost in this
disease. Indeed, we have unpublished data suggesting that duct cells can
regenerate when we allow normal Jagged function to resume."

"We are also exploring the possibility of using zebrafish to identify
potential drugs that could alleviate pathologies caused by loss of Jagged
function," adds Dong. "In fact, we are now gearing up for a chemical
screen and working on finding funding for this project."

"This study shows the value in studying alternative disease models. In
this case, zebrafish were critical for advancing our understanding of
Jagged function in the liver, allowing us to devise new therapeutic
strategies for Alagille Syndrome."

  More information: Danhua Zhang et al, Endoderm Jagged induces
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liver and pancreas duct lineage in zebrafish, Nature Communications
(2017). DOI: 10.1038/s41467-017-00666-6

Provided by Sanford-Burnham Prebys Medical Discovery Institute

Citation: New clues to treat Alagille syndrome from zebrafish (2017, October 18) retrieved 10
April 2024 from
https://medicalxpress.com/news/2017-10-clues-alagille-syndrome-zebrafish.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

http://dx.doi.org/10.1038/s41467-017-00666-6
https://medicalxpress.com/news/2017-10-clues-alagille-syndrome-zebrafish.html
http://www.tcpdf.org

