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De Novo Genetic Changes Provide New Clues for Autism
Four studies show spontaneous mutations in DNA ma contribute substantiall to autism occurrence
This year, four separate studies shed new light and confirmed earlier findings that in some – perhaps many
– cases, genetic mutations associated with autism arise in an egg or sperm or very early in embryonic
development. As such, they are not present in the genetic makeup of either parent. Together, the four
studies identify hundreds of places in the human genome where spontaneous, or de novo, mutations
could increase the risk of ASD, possibly by altering early brain development.
Though rare, de novo mutations may contribute to the development of autism in a substantial number of
families with just one child on the spectrum, the researchers agreed. Some went further, noting that de novo
mutations might explain why advanced parental age at the time of conception appears to increase the risk
that a child will develop an autism spectrum disorder (ASD). Other studies have suggested that de novo
genetic mutations in eggs and sperm become more common with age.
In addition to emphasizing the diversity of genetic contributions to ASD, these studies set the groundwork
for finding new candidate genes and gene networks and for the potential development of treatments specific
to certain subtypes of autism.
In years past, most autism gene research focused on inherited mutations – present in one or both parents.
Increasingly, however, researchers are looking at de novo variations in genes involved in the formation and
function of brain cell networks. The four new studies strongly suggest that this new focus is the right
direction and offer further clues on the particular areas of the genome that should be targeted by future
investigation. The findings were made possible, in part, by technological advances that enabled a shift from
looking at large mutations to very small DNA changes.
The three largest studies, published simultaneously in the journal Neuron, analyzed DNA samples from
children and parents in the Simons Simplex Collection, a newly assembled repository of over 1,000 U.S.
and Canadian families with only one child on the autism spectrum. Using DNA chip, or microarray,
technology, the researchers scanned for genetic mutations known as copy number variants (CNVs). CNVs
can range from tiny deletions in the genetic code to extra copies of a large DNA sequence.
Among other findings, their results confirmed previous smaller studies that found higher rates of
spontaneous CNVs in children with ASD than in their nonaffected siblings. The researchers also found
that many of these noninherited mutations affect genes or gene networks involved in brain development
and have been implicated in past studies of autism and other mental disorders.

For example, they found a strong link between autism and CNVs in a region of the genome associated with
WilliamsBeuren syndrome, a developmental disorder marked by extreme sociability. While people with
WilliamsBuren syndrome are missing copies of DNA in this region, some people with autism have extra
copies.
Overall, the researchers estimate there may be several hundred locations on the human genome where de
novo mutations could increase the risk of ASD, further highlighting the complexity and variety of autism’s
causes.
The fourth study (http://www.nature.com/ng/journal/v43/n6/full/ng.835.html) looked for
spontaneous mutations in 20 people with autism. This study likewise used DNA from the Simons
Simplex Collection, but rather than test broadly for CNVs, the researchers used a genetic
sequencing technology that targets only the proteincoding parts of the genome. The researchers
found four spontaneous gene mutations that likely play a causal role in the development of autism.
The researchers also noted that the four participants who carried these genetic mutations had
particularly severe core symptoms of autism suggesting that these particular genes warrant
further investigation and may be associated with promising treatment targets.
Together, the four studies are the first set of experiments to offer a detailed genetic analysis of the Simons
Simplex Collection, one of the largest databases focusing on families with only one child on the autism
spectrum. This collection uniquely complements other large autism databases such as Autism Speaks’
Autism Genetic Resource Exchange (AGRE), which focuses on families with more than one child on the
spectrum.
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