FROM THE AMERICAN ACADEMY OF PEDIATRICS

Supplemental Information

SUPPLEMENTAL TABLE 14 Recurrent CNVs Most Commonly Identified in Cohorts With ASD by Using CMA Analysis

CNV Region Frequency® Common Clinical Features

16p11.2 deletion 1in 304 ASD, DD or ID, expressive language impairment, relative or absolute
macrocephaly, overweight

16p11.2 duplication 1in 396 ASD, schizophrenia, bipolar disorder, ADHD, relative or absolute microcephaly,
underweight

15911.2-q13 (BP2-BP3) duplication 11in 494 ASD, DD or ID, epilepsy, hypotonia, ataxia, behavior problems

15q13.2-q13.3 (BP4—BP5) deletion 1in 659 ASD, DD or ID, epilepsy, schizophrenia, cardiac defects

1g21.1 duplication 1in 659 ASD, DD or ID, schizophrenia, ADHD, relative macrocephaly, hypertelorism

22q11.2 duplication 1in 659 ASD, DD or ID, hypotonia, motor delay

16p13.11 deletion 1in 791 ASD, DD or ID, epilepsy, schizophrenia, congenital anomalies

7g11.23 duplication 1in 989 ASD, DD or ID, growth retardation, hypotonia

16p12.2 deletion 1in 989 ASD, DD or ID, schizophrenia, epilepsy, growth retardation, cardiac defects,
microcephaly, hypotonia

17q12 deletion 1in 1978 ASD, DD or ID, schizophrenia, renal cysts, mature-onset diabetes of the young
type 5

15013.2-13.3 (BP4—BP5) duplication 1in 1978 ASD, DD or ID, obesity

BP2 breakpoint 2; BP3 breakpoint 3; BP4 breakpoint 4; BP5 breakpoint 5; DD developmental delay; ID intellectual disability.
a Moreno-De-Luca D et al®'; the frequency of each CNV among 3955 probands with ASD from the Autism Genetic Resource Exchange, Autism Genome Project, and Simons Foundation
Autism Research Initiative Simplex Collection cohorts.
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SUPPLEMENTALTABLE 15 Selected ASD Risk Genes Identified or Confirmed in Whole-Exome Studies

Gene

Gene Name

Broad Functional Categorization

SCN2A
GRIN2B
KATNAL2
ANK2
DSCAM
NRXN1
SHANK2
SHANK3

PTEN
SYNGAP1
DYRKTA
POGZ
CuL3

CHD2
CHD8
ADNP
ARID1B
ASHIL
KDMS5B
KMT2C
SETDS
TBR1

sodium channel, voltage-gated, type Il, a subunit
glutamate receptor, ionotropic, N-methyl-D-aspartate 2B
katanin p60 subunit A-like 2

ankyrin 2, neuronal

Down syndrome cell adhesion molecule

neurexin 1

SH3 and multiple ankyrin repeat domains 2

SH3 and multiple ankyrin repeat domains 3

phosphatase and tensin homolog

synaptic Ras GTPase activating protein 1

dual-specificity tyrosine-(Y)-phosphorylation regulated kinase 1A
pogo transposable element with ZNF domain

cullin 3

chromodomain helicase DNA binding protein 2
chromodomain helicase DNA binding protein 8
activity-dependent neuroprotector homeobox
AT rich interactive domain 1B (SWI1-like)

ASH1 (absent, small, or homeotic)-like
lysine-specific demethylase 5B

lysine-specific methyltransferase 2C

SET domain containing 5

T-box, brain, 1

Synaptic functions (eg, ion channels, neurotransmitter receptors, cell adhesion
molecules, microtubule assembly, scaffolding proteins, actin cytoskeleton)

Intracellular signaling, activity-dependent synaptic protein synthesis and
degradation

Transcription regulation, chromatin remodeling

Based on de novo loss of function variants and small de novo deletions (false discovery rate < 0.01). Adapted from Sanders SJ, He X, Willsey AJ, et al; Autism Sequencing Consortium.
Insights into autism spectrum disorder genomic architecture and biology from 71 risk loci. Neuron. 2015;87(6):1215-1233; Krumm N, 0'Roak BJ, Shendure J, Eichler EE. A de novo
convergence of autism genetics and molecular neuroscience. Trends Neurosci. 2014;37(2):95-105; Brandler WM, Sebat J. From de novo mutations to personalized therapeutic interventions
in autism. Annu Rev Med. 2015;66:487-507; De Rubeis S, He X, Goldberg AP, et al; DDD Study; Homozygosity Mapping Collaborative for Autism; UK10K Consortium. Synaptic, transcriptional
and chromatin genes disrupted in autism. Nature. 2014;515(7526):209-215; Bourgeron T. From the genetic architecture to synaptic plasticity in autism spectrum disorder. Nat Rev
Neurosci. 2015;16(9):551-563; and Sanders SJ, Murtha MT, Gupta AR, et al. De novo mutations revealed by whole-exome sequencing are strongly associated with autism. Nature. 2012;
485(7397):237-241.

a Also involved in microtubule dynamics at the synapse.
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SUPPLEMENTALTABLE 16 Selected Metabolic Conditions That May (Rarely) Be Associated With an ASD Phenotype

Disorders of amino acid metabolism
Phenylketonuria (untreated)
Homocystinuria
Branched-chain ketoacid dehydrogenase kinase deficiency
Disorders of y-aminobutyric acid metabolism
Succinic semialdehyde dehydrogenase deficiency
Disorders of cholesterol metabolism
Smith-Lemli-Opitz syndrome (7-dehydrocholesterol reductase deficiency)
Disorders associated with cerebral folate deficiency
Folate receptor 1 gene mutations
Dihydrofolate reductase deficiency
Disorders of creatine transport or metabolism
Arginine-glycine amidinotransferase deficiency
Guanidinoacetate methyltransferase deficiency
X-linked creatine transporter deficits
Disorders of carnitine biosynthesis
6-N-trimethyllysine dioxygenase deficiency
Disorders of purine and pyrimidine metabolism
Adenylosuccinate lyase deficiency
Adenosine deaminase deficiency
Cytosolic 5'-nucleotidase superactivity
Dihydropyrimidine dehydrogenase deficiency
Phosphoribosyl pyrophosphate synthetase superactivity
Lysosomal storage disorders
Sanfilippo syndrome (mucopolysaccharidosis type IIl)
Mitochondrial disorders
Mitochondrial DNA mutations
Nuclear DNA mutations
Others
Biotinidase deficiency
Urea cycle defects

Adapted from Schaefer GB, Mendelsohn NJ; Professional Practice and Guidelines Com-
mittee. Clinical genetics evaluation in identifying the etiology of autism spectrum dis-
orders: 2013 guideline revisions. Genet Med. 2013;15(5):399—-407; Legido A, Jethva R,
Goldenthal MJ. Mitochondrial dysfunction in autism. Semin Pediatr Neurol. 2013;20(3):
163—175; Jiang YH, Wang Y, Xiu X, Choy KW, Pursley AN, Cheung SW. Genetic diagnosis of
autism spectrum disorders: the opportunity and challenge in the genomics era. Crit Rev
Clin Lab Sci. 2014;51(5):249-262; and Frye RE. Metabolic and mitochondrial disorders
associated with epilepsy in children with autism spectrum disorder. Epilepsy Behav. 2015;

47:147-157.
SUPPLEMENTAL REFERENCES data sets to infer pathogenicity for cohorts. Mol Psychiatry. 2013;18(10):
631. Moreno-De-Luca D, Sanders SJ, rare copy number variants in autism 1090-1095

Willsey AJ, et al. Using large clinical
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