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Brain Development in ASD

Magnetic resonance imaging
provides evidence of different types of ASD
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Total Brain Measurements
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Total brain size is on average larger but
extremely variable in ASD
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Total brain size is on average larger but
extremely variable in ASD
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Distribution of Brain Size/Height
for Boys In APP

Height (inches)



Disproportionate Megalencephaly (ASD-DM)

Disproportionate Megalencephaly (ASD-
DM)
l.e. the ratio of brain volume to height is
1.5 standard deviations above control
mean



Disproportionate Megalencephaly (ASD-DM)
Boys

85%
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Are there behavioral, cognitive or biomedical
differences between ASD-N and ASD-DM?

In Pursuit of Neurophenotypes: The Consequences of Having Autism
and a Big Brain

David G. Amaral, Deana Li, Lauren Libero, Marjorie Solomon, Judy Van de Water, Ann Mastergeorge,
Letitia Naigles, Sally Rogers, and Christine Wu Nordahl

Autism Res 2017, 10: 711-722.



IQ

In ASD-N and ASD-DM boys

Time 1 Time 3
(~3 years) (~6 years)

ISR 3.8 (21.3) |84.2 (22.0)
BRI 56 .5 (22.4)| 68.4 (26.1)




Relationship between language and
brain size in ASD-DM and ASD-N
Boys

B ASD-DM
P ASD-N




CHD8 and Autism

Disruptive CHD8 Mutations
Define a Subtype of Autism
Early in Development
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Table 2. Brief Description of Phenotypic Presentation of 15 Patients with CHDE8-Truncating Single-Nucleotide Variants
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Hypertelorism L + - u U - 6/9 (67 %)
Down-slanted u 0 u u + 6/9 (67%)
palpebral fissures

=== CAUtISM (%. . .-
Tall + - + + + + 12/14 (86%)
Overweight = = - - - - + + -+ - 3/14 (21%)
ASD + + + + + + + - - + + + 13 (87%)
Intellectual disability - + + + + + - - - - - — 9 (60%)
Attentional problems - - + + + - - + + + + - 9 (80%)
Anxiety problems + - - - - - + - - - - - 4 (27%)
Seizures -_ — — — + — + — — — — — 3 (20%)
Regression + - + + + + - - - + - - 7 (47%)
Gl problems - - + - - - - - - - - + 12 (80%)
Sleep problems - + + + + - + - - + + + 10(67%)
C section - - - — + — — — - - — + 5(33%)
Birth induction/ + + - - + - + - - - - - 6 (40%)
augmentation

+, present; —, absent; u, unknown. Detaied phenotypic data are outlined for each patient in the above domains in Table 55. Where a denominator is
indicated, unknown values were excluded from the percent of sample calculation.




Need for nonhuman primate
model of autism

® We do not understand the neurobiology of
megalencephaly in autism — and these
children have a poorer prognosis

The behavioral impairments and
megalencephaly of autism primarily involve
the prefrontal cortex which is primitive in
rodents.

Manipulations of CHDS8 in rodents produces
megalencephaly but not the behavioral
characteristics typical of autism.



Need for nonhuman primate
model of autism

® Nonhuman primates have brain organization
and social behavior much more like that of
humans.

® Manipulations of genes in NHP that produce
autism with megalencephaly in humans (eg.
CHDS8) would provide the substrate for
understanding and for developing targeted
treatments.

® Itis in our national interest to develop the
capacity to produce genetically modified



