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Hyperactive protein points to possible
autism treatment
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Sprouting links: Neurons with an autism-linked mutation (bottom) form more connections than do
control neurons (top).

A mutation that boosts the activity of the autism risk gene UBE3A may cause neurons to form too
many connections, disrupting brain development. Some people with autism have extra copies of
the gene, so the findings, published last week in Cell, add to evidence implicating UBE3A in
autism1.

The new study identifies a molecular switch that controls the activity of the UBE3A protein. By
mutating this protein, the researchers found that they could lock the switch in the ‘on’ position,
thrusting the protein into overdrive.

The researchers received unexpected support for their finding’s implications for autism when
another lab identified a child with the same mutation2. The child, who has autism, has
hyperactive UBE3A.

The findings also hint at a possible therapeutic strategy for children with duplications of the UBE3A
gene, says lead researcher Mark Zylka, associate professor of cell biology and physiology at the
University of North Carolina at Chapel Hill. Drugs that turn off UBE3A may help to counteract the
effects of having too much of the protein in the cell, he says.
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Zylka and his colleagues initially set out to study the effects of mutations in UBE3A associated with 
Angelman syndrome, a developmental disorder marked by intellectual disability, seizures and an
unusually happy demeanor.

They found that some of the mutations affect the end of the UBE3A protein that flags defective or
unneeded proteins for destruction, the most established role for UBE3A in the cell.

But the researchers also discovered mutations clustered near a region of the protein that is
modified by an enzyme called protein kinase A (PKA). The enzyme plants a phosphate group on
UBE3A, impairing the protein’s activity.

Preventing the addition of this phosphate group makes UBE3A hyperactive, the researchers found.
By contrast, adding a mutation that mimics the presence of a phosphate inactivates the protein.

Treatment target:

Treating neurons with drugs that activate or inhibit PKA achieve similar effects, Zylka’s team
found. For example, a drug called rolipram inactivates UBE3A. Scientists have tested the drug as a
potential treatment for depression, but later abandoned it because it causes nausea, vomiting and
other side effects.

Still, the new study suggests that drugs like rolipram may be able to regulate UBE3A activity, and
counter the effects of having too many copies of UBE3A, Zylka says.

“I think it was really smart to look for clusters of mutations in UBE3A, and let that lead the way to
interesting domains of the protein,” says Lawrence Reiter, associate professor of neurology at the
University of Tennessee in Memphis, who was not involved in the study. “That hadn’t been done
before, and it’s a really simple thing to do.”

The researchers then looked at UBE3A in neurons from embryonic and newborn mice. They saw
that levels of the inactive form of UBE3A peak one day after birth and taper off during the first week
of life, a time when connections between neurons — called synapses — form.  These findings
suggest that regulation of UBE3A activity during this period may be important for normal brain
development.

The researchers mutated UBE3A in mice to either boost or suppress the protein’s activity. They
found that mice with overactive UBE3A — the same mutation found in the child with autism —  have
a high density of dendritic spines, the small neuronal projections that receive signals. By contrast,
mice with underactive UBE3A have the same number of dendritic spines as controls.
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The findings suggest that mutations that lock UBE3A in an ‘on’ state disrupt early brain
development. The autism-linked mutation falls into this category, the researchers say.

Previous studies have hinted that the ability of UBE3A to tag proteins for destruction is essential to
the formation of synapses. The new study bolsters this theory.

The findings are consistent with other evidence that the brains of children with autism have too
many synapses. They also point to a critical period during which UBE3A influences brain
development.

“This is a general theme we’re finding for many neurodevelopmental disorders,” says Seth
Margolis, assistant professor of biological chemistry at Johns Hopkins University in Baltimore, who
was not involved in the study. “The genes and their products that are responsible for a disorder are
operating during particular windows of development.”

References:

1. Yi J.J. et al. Cell 162, 1-13 (2015) Abstract

2. Iossifov I. et al. Nature 515, 216-221 (2014) PubMed

Powered by TCPDF (www.tcpdf.org)

                               3 / 3

https://www.spectrumnews.org/in-brief/2010/molecular-mechanisms-angelman-gene-linked-to-synapse-formation
https://www.spectrumnews.org/in-brief/2010/molecular-mechanisms-angelman-gene-linked-to-synapse-formation
https://www.spectrumnews.org/news/2014/brains-of-children-with-autism-teem-with-surplus-synapses
https://www.spectrumnews.org/news/2014/brains-of-children-with-autism-teem-with-surplus-synapses
https://www.spectrumnews.org/news/2015/early-treatment-is-key-for-children-with-angelman-syndrome
https://www.spectrumnews.org/news/2015/early-treatment-is-key-for-children-with-angelman-syndrome
http://biolchem.bs.jhmi.edu/pages/facultydetail.aspx?FID=592
http://biolchem.bs.jhmi.edu/pages/facultydetail.aspx?FID=592
http://www.cell.com/cell/abstract/S0092-8674%2815%2900770-9
http://www.ncbi.nlm.nih.gov/pubmed/25363768
http://www.tcpdf.org

