Grouping Genetic Differences of Autism
Spectrum Disorder (ASD) with Brain
Imaging
What is this research about?
Because there are multiple causes of autism and
much variability in behavioral symptoms between
individuals, a single label of Autism Spectrum
Disorder (ASD) ultimately is not adequate for
individualized treatment. One approach to simplifying
this may be looking at brain structures as an
intermediate step between genes related to ASD
and behaviours. In this study, researchers attempted
to group multiple genetic causes of ASD using
brain image in mice. Clustering autism subtypes by
differences in brain structure might help to predict
treatment response in ASD patients.

What did the researchers do?
Researchers analyzed the brains of 26 mouse
models of ASD using MRI (magnetic resonance
imaging). The mouse models they selected were
either genetically modified (based on genetic
differences seen clinically in ASD) or defined as
behaviorally autistic-like. The brain volumes and the
size of specific brain regions were compared. Due to
differences in brain structures, the researchers sorted
the mouse models based on: (1) similarly affected
brain networks, and (2) three groups which show
similar brain size differences.

What did the researchers find?
The researchers found that genetic changes
increased the brain size of some mouse models
while others decreased it. However, some brain
regions were affected across the majority of models.

What you need to know:
Changes in brain structure of genetic mouse models
show distinct groups and pattern of differences.
These groups may be a biological marker that
subdivides the diverse clinical picture of autism and
lead to better treatment response.
These included the parieto-temporal lobe (involved in
processing sensory information), the cerebellar cortex
(i.e. motor control, role in emotional memory), the
frontal lobe (memory), the hypothalamus (involved in
hormonal regulation, including ones related to stress)
and the striatum (involved in decision-making).
Further, they observed that, for each genetic model,
there was a pattern of size differences among brain
regions that fit into one of 3 networks. The first
circuit included the limbic system which is involved
in motivation, memory and social perception. The
second circuit contained of white-matter structures,
which connects brain regions that are far away
from each other. And a third circuit represented the
cerebellar region which is related to movement,
emotional regulation and language. These may
represent 3 subtypes of ASD.

How can you use this research?
Forming clusters due to brain structures and seeing
how that relates to genetic changes or groups of
behavioral symptoms of ASD may lead to a better
understanding of autism. Stratifying the umbrella term
“ASD” into biologically based subgroups will lead

to more precise and personalized treatments and
interventions.
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