
 

Mouse pups' cries give clues about autism
spectrum disorder
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One-fifth of babies who inherit a genetic variant
located on chromosome 16 will develop autism
spectrum disorder (ASD) by age 3. The variant is
called 16p11.2 deletion. 

Noboru Hiroi, Ph.D., of The University of Texas
Health Science Center at San Antonio (also
referred to as UT Health San Antonio), is studying 
mice that have this deletion. The team, which
includes colleagues from Japan, Ireland and the
U.S., is harnessing the power of machine learning
to understand which vocalizations of the newborn
mouse pups are most predictive of social
abnormalities one month later when the pups
reach puberty.

"It is essential to identify those very early signs that
can predict what is to come, because if we can
translate what we discover in mouse pups to
human infants and apply therapeutic options
earlier, their outcome will be better," Dr. Hiroi said.

Mice are studied because of the short timeline of
their development. The same research in human

babies, which is just beginning, will take two to three
years of follow-up. In May, collaborators led by
Cynthia Blanco, MD, professor of pediatrics and the
Greehey Family Foundation Chair in Neonatology
Research at UT Health San Antonio, started
recording the cries of preterm infants in the
University Hospital neonatal intensive care unit.
Preterm infants are targeted because of their high
risk of developmental issues, including ASD.

Disordered cries

When mouse pups are separated from their
mothers, they emit ultrasonic vocalizations in a
certain order. Mouse mothers respond to the cries
and take care of their offspring.

The cries are abnormal in mice with the 16p11.2
deletion.

"Pups that carry this genetic variation cannot form
the correct sequence," Dr. Hiroi said. "We want to
know whether those abnormal sequences or
combinations of call types can predict what is to
come one month later in their social behaviors."

Machine learning will enable the team to develop a
precise diagnostic algorithm for ASD. "The point is,
once we can do this with the mouse vocalizations,
we can apply the same algorithm to the cries of
human babies," Dr. Hiroi said.

Earlier intervention

Infants at risk of ASD who are identified in this way
can be given desensitization therapy so that they
don't overreact to certain cues they don't like, he
said. And behavioral therapies can be applied to
help babies learn how to cope in social situations.

The research is described in a paper published in
the journal Molecular Psychiatry.

The authors point out that algorithms developed
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from infant vocalizations could be used to predict
other disorders, such as schizophrenia, which
develops 17 to 20 years after birth.

The mice also display abnormality in their
responses to social olfactory cues. Normal mice
presented with another mouse respond by sniffing.
The mutant mice don't respond to that cue, Dr. Hiroi
said. 
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