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Autism

About 1 in 68 children has been
identified with autism spectrum

§ Centers for Disease Control and Prevention disorder (ASD) according to

122/ 7
[ ’//'/ g

g CDC 24/7: Saving Lives. Protecting People.™ estlmates from CDC'S Aut|sm
and Developmental Disabilities
Monitoring (ADDM) Network.

Prevalence of Autism Spectrum Disorder Among Children Aged 8 Years — Autism and
Developmental Disabilities Monitoring Network, 11 Sites, United States, 2010

Surveillance Summaries
March 28, 2014 / 63(SS02);1-21

Autism and Developmental Disabilities Monitoring Network Surveillance Year 2010 Principal Investigators

Corresponding author: Jon Baio, EdS, National Center on Birth Defects and Developmental Disabilities, CDC. Telephone: 404-498-3873; E-mail: jbaio@cdc.gov.



Previous Studies &

| . Strategies
Cytogenetic studies

Linkage analysis, and candidate gene association
analysis

GWAS

CNVs on Specific Regions i.e. VIP Project (16p11.2)

WES & WGS on individuals, trios, quads, multiplex
pedigrees.



Simplex Autism Family
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Analyzed Simplex Autism
Families

"N e e

The Simons Simplex Collection

WGS ~ 40X WGS ~ 75X
Illumina HiSeq 2000 lllumina HiSeq 2000
Genotyped 2.5 M WES ~40X

Ilumina Omni2.5 array NimbleGen SeqCap EZ Exome v2.0



Variant Analysis Pipeline for Whole Genome Sequencing Data
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Whole Genome Sequencing of 3 S.A. Quads
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Copy Number Variants



PennCNY calling for
Microarray Data on K21

A (gDNA)

T * Log R Ratio = loga(Rsserve Recpected)
C *

< (aDNA) R= (X+Y)

X=norm A allele Y=norm B allele

B Allele Frequency

B Allele Freg. = normalized measure of
relative signal intensity ratio of the B and A alleles

Population Frequency of B Allele File

(generated from 600 controls)

Log R Ratio

Joint Calling Algorithm




Intermarker Spacing Size by

Chromosome
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CNYVs called by PennCNV
on a Prader Willy Child
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CNYV calling from WGS with ERDS

Ming Fu, et al.

Score > 300

Length > 10 Kb

DECIPHER

GRCh37

ANNOVAR [[i7H

ENCODE “wAUTDB

Autism Database




Region Alignment

Position Gene(s)

3922.1 ~ 36 Kb. intergenic

Ref/Obs.

# of Copies
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ERDS Score

3026.58
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Region Annotation

Gene(s)

K_21

~ 36 Kb.
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Region Annotation Zoom Out
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Region Annotation Zoom Out
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Microarray Data
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Microarray Data
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Region Alignment

Position i Ref/Obs. ERDS Score
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16p12.3 ~ 22 Kb. intergenic 2/0 2475.9
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Region Annotation
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Region Annotation Zoom Out
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Microarray Data
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Conclussions

Larger Amount of Samples for statistical power.

No common pathogenic variants among different
probands.

Not only De Novo or Gene Disrupting Variants could
be playing a role.

Functional Analysis.
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BAF
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0.5(0 —0,44)/(048—044),if060=0<6

BAF = AA AB AA . AB (1)
0'5+O’5(9_9AB)/(BBB_OAB)’ lfOABS9<BBB
1,if 6 = 05

where 0,4,, 045, and 0z are the 6 values for three canonical geno-
type clusters generated from a large set of reference samples. The
transformation from 6 to BAF values adjusts for different chemi-
cal characteristics of each SNP so that values for different SNPs
are more comparable to each other.
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