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Genetics of autism

Is there a gene for autism? If either the mother or the father has a relative with autism than
can we say that autism comes from that side of the family? Is there going to be a genetic
treatment for autism?

There is no doubt that autism is a highly genetic condition, beacuse:

» if there is one child with autism in a family, the chance of having another child with
autism are 10 to 20 fold higher than a family with no child with autism'. Not every
sibling of an autistic child will have autism, but about 20% or 1 in 5 of them may have
it. The risk is higher for boys than girls.

» monozygotic twins (who share a placenta in the womb and all the genes), have 80-
90% concordance rate (the chance of both twins having autism), compared to a 0-
10% concordance rate in dizygotic twins (who like siblings in a family don’t share all

the genes)".

It is worth remembering that while autism is highly genetic, it is not wholly genetic. The
genetic contribution is 70-80%. That leaves a significant role for environment; how that role
plays out is not yet fully understood.

Do we know which genes cause autism? The short answer is ‘no’. The massive amount of
research done so far has indicated:

- Alarge number of genes, 200 to 1000 are likely to be involved"

- These genes or, to be precise, genetic mutations or changes, are likely to interact
with each other and with the environment to cause changes that lead to autism.

- While most genetic mutations or changes are carried in families and passed on by
parents to the child, there are some that appear for the first time in a child (de novo)
— there is no family history of autism in these families. Such cases account for less
than 15% of individuals with ASD".

- Nossingle gene has yet been identified that can on its own cause autism, most genes
only add a small causal effect.

- Microscopically visible chromosomal alterations have been reported in fewer than
5% of individuals with ASD. The most frequent are located at chromosomal regions
2937, 7911, 15q11-13, 16p11, 22q11.2, and 22q13.3".

- Rather than being “causal” the genes increase susceptibility or vulnerability to
autism. This vulnerability, when combined with environmental factors and stressors
(many deriving from either immune dysfunction in the mother or the fetus/neonate)
mostly in prenatal and perinatal period, leads to the expression of autism"i.

How do genes lead to ASD?

There is an emerging picture of the pathways through which genes result in ASDVi"*, In very
broad terms the disrupted genetic expression, working in concert with environmental
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influences leads to impaired protein synthesis and immune function. There is widespread
impact of this on neuronal development, neurotransmitters, synaptic structure and
function, circuit miswiring due to difficulties with neuronal migration, axon pathfinding and
synaptic function. This disruption is over the whole brain but is expressed more in some
regions. The cognitive effects of this are also widespread affecting perception, processing
and integration of information.
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