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Researchers target an aspect of Down
syndrome

June 5 2013

The protrusion of a neuron without Dscam protein (green) and that of a neuron
with an abnormally high level of Dscam protein (red). The protrusions are
overlaid on the fruitfly's equivalent of the human spinal cord (blue). Credit: Xin
Wang

University of Michigan researchers have determined how a gene that is
known to be defective in Down syndrome is regulated and how its
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dysregulation may lead to neurological defects, providing insights into
potential therapeutic approaches to an aspect of the syndrome.

Normally, nerve cells called neurons undergo an intense period of
extending and branching of neuronal protrusions around the time of
birth. During this period, the neurons produce the proteins of the gene
called Down syndrome cell-adhesion molecule, or Dscam, at high levels.
After this phase, the growth and the levels of protein taper off.

However, in the brains of patients with Down syndrome, epilepsy and
several other neurological disorders, the amount of Dscam remains high.
The impact of the elevated Dscam amount on how neurons develop is
unknown.

Bing Ye, a faculty member at U-M's Life Sciences Institute, found that
in the fruit fly Drosophila, the amount of Dscam proteins in a neuron
determines the size to which a neuron extends its protrusions before it
forms connections with other nerve cells. An overproduction of Dscam
proteins leads to abnormally large neuronal protrusions.

Ye also identified two molecular pathways that converge to regulate the
abundance of Dscam. One, dual leucine zipper kinase (DLK), which is
involved in nerve regeneration, promotes the synthesis of Dscam
proteins. Another, fragile X mental retardation protein (FMRP), which
causes fragile X syndrome when defective, represses Dscam protein
synthesis. Because humans share these genes with Drosophila, the DLK-
FMRP-Dscam relationship presents a possible target for therapeutic
intervention, Ye said.

Many genes are involved in neurological disorders like Down syndrome,
and how molecular defects cause the disease is complex.

"But because of the important roles of Dscam in the development of
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neurons, its related defect is very likely to be an aspect of Down
syndrome and it may be an aspect of the syndrome that can be treated,"
said Ye, an assistant professor in the Department of Cell and
Developmental Biology at the U-M Medical School.

Ye's next step is to test the effects of overexpression of Dscam in mice
to see how it changes the development of the nervous system and the
behavior of the animal.

Down syndrome occurs in about one in 830 newborns; an estimated
250,000 people in the U.S. have the condition, according to the National

Library of Medicine's Genetics Home Reference.

Ye's study is scheduled to be published online June 5 in Neuron.
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