Irritability/Aggression Comorbidity
of Genetic Autisms: Circuit Origins

and Therapeutic Potentials
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A frequent strongly penetrant genetic form of autism spectrum

0 disorder results when two extra fragments of chromosome 15q11-13
ThurSday' 10:00am region [called inv dup(15) or idic(15)] are acquired from the mother.
Deletions of this same chromosome 15 region, again when from the
mothers DNA, causes a neurologic disorder Angelman syndrome
characterized by epilepsy, motor deficits, intellectual disability, and
For Researchers an unusual hypersocial personality (opposite the impaired sociability
seen in autism). One gene in the 15q11-13 region is imprinted such
that all UBE3A expressed in neurons is derived from the mothers DNA.
Inactivating mutations in UBE3A from the mother cause Angelman
syndrome and duplications encompassing only UBE3A produce
behavioral disease. We have shown the maternal deletions of UBE3A
that model Angelman syndrome in mice result in hypersociability
(Stoppel et al. 2017). We have also shown that adding extra copies of
the full-length UBE3A gene are sufficient to generate deficits in mice
considered orthologous to those in human autism: deficits in sociability,
impaired social vocalizations, and elevated repetitive self-grooming
(Smith et al. 2011). Importantly, we subsequently showed the deficit
in sociability arises from a loss of UBE3A actions in the neuronal
nucleus and identified a major role of the synapse-organizing gene
CBLNT, repressed by the elevated UBE3A and by seizures (a common
comorbidity in idic(15) and idiopathic autism), in causing this deficit
(Krishnan et al. 2017). Individuals with autism spectrum disorder often
show comorbid increases of irritability and
aggressive self-injurious behavior for which Presynaptic
the medication risperidone is prescribed. We terminal
found mice with extra UBE3A gene copies
display evidence of increased aggression and
have used an array of technologies to map
the specific circuit and cellular/molecular @ . Cbin1
mechanisms leading to this elevated
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circuit defect has also provided potential .

Matthew P. Anderson, M.D., novel insights into how risperidone might Postsynaptic

Ph.D reduce irritability/aggression. neuron

Head of Neuroscience Therapeutic )
1. Krishnan V, Stoppel DC, Nong Y, Johnson MA, Nadler MJ, Ozkaynak

F(.)CUS Arga E, Teng BL, Nagakura I, Mohammad F, Silva MA, Peterson S, Cruz
Vice PreSIdent, Regeneron TJ, Kasper EM, Arnaout R, Anderson MP. Autism gene Ube3a and
Pharmaceuticals seizures impair sociability by repressing VTA CblIn1. Nature. 2017
. Mar 23;543(7646):507-512. doi: 10.1038/nature21678. Epub 2017 Mar
Host: Rajiv R. Ratan, M.D., Ph.D. 15.PMID: 28297715
2. Stoppel DC, Anderson MP. Hypersociability in the Angelman
For more information contact syndrome mouse model. Exp Neurol. 2017 Jul;293:137-143. doi:
. 10.1016/j.expneurol.2017.04.002. Epub 2017 Apr 11.PMID: 28411125
Darlene White 3. Smith SE, Zhou YD, Zhang G, Jin Z, Stoppel DC, Anderson MP.
daw9085@med.cornell.edu Increased gene dosage of Ul?e3a resu!ts in a_utism traits and
decreased glutamate synaptic transmission in mice. Sci Transl Med.
2011 Oct 5;3(103):103ra97. doi: 10.1126/scitranslmed.3002627.PMID:
21974935
Burke Neurological Institute ey Burk
Academic Affiliate of Weill Cornell Medicine f@s: DUrke .
785 Mamaroneck Avenue, White Plains, NY 10605 g% migiggglcal / X/Ivg:!,llig:i?lgne"

burke.weill.cornell.edu/events The science hope demands



