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What Are Neurodevelopmental Disorders (NDD)
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Neurodevelopmental Disorders Are Highly Genetic
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Copy Number Variants:
Common Causes of NDD

Detection of chromosomal imbalances in children with
idiopathic mental retardation by array based comparative
genomic hybridisation (array-CGH)

J Schoumans, C Ruivenkamp, E Holmberg, M Kyllerman, B-M Anderlid, M Nordenskjcld

J Med Genet 2005:42:699-705. doi: 10.1134/jmg. 2004029637

Rare chromosomal deletions and duplications in
attention-deficit hyperactivity disorder: a genome-wide
analysis THE LANCET

Nigel M Williams, Irina Zaharieva, Andrew Martin, Kate Langley, Kiran Mantripragada, Ragnheidur Fossdal Hreinn Stefansson, Kari Stefansson,
Pall Magnusson, Olafur O Gudmundsson, Omar Gustafsson, Peter Holmans, Michael | Owen, Michoel O'Donovan, Anita Thapar

Strong Association of De Novo Copy Number Mutations with Autism

Jonathan Sebat et al.
Science 316, 445 (2007);
DOI: 10.1126/science.1138659
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Whole Genome Microarray (244k) Led To The
Discovery Of Novel NDD Loci Such As 16p11.2
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Association Between 16p11.2 Imbalances And Autism
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Recurrent 16p11.2 microdeletions in autism
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Evidence Suggests Microarray As First Line Test For ASI

PEDIATRICS
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ISCA Consortium Consensus Statement
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Consensus Statement: Chromosomal Microarray
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ACMG Practice Guideline

Genetics ,'\ -
in icine ' \
The Journal of the American College of Medical Genetics

Array-based technology and recommendations for utilization in medical ge-
netics practice for detection of chromosomal abnormalities

Melanie Manning, MD, MS FACMG' and Louanne Hudgins, MD, FACMG'

Recommendations:

1. Cytogenetic microarray (CMA) testing for copy number
variation (CNV) 1s recommended as a first-line test in
the initial postnatal evaluation of individuals with the
tollowing:

A. Multiple anomalies not specific to a well-delineated
genetic syndrome

B. Apparently non-syndromic developmental de-
lay/intellectual disability

C. Autism spectrum disorders

Further determination of the use of CMA testing for the

evaluation of the child with growth retardation. speech

delay. and other less-well studied indications is recom-
mended. particularly via prospective studies and after-
market analysis.

3. Appropriate follow up is recommended in cases of
chromosome imbalance identified by CMA. to include
cytogenetic/FISH studies of the patient. parental evalua-
tion. and clinical genetic evaluation and counseling.
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Rationale For Redesigning The Array

A Clinical relevance differs in different regions of the
human genome

A Both large genomic imbalances and small intragenic
CNVs contribute to NDD

A Thevast majority of CNVs are population polymorphisms
and clinically benign

A Longcontiguous stretches ohomozygosityLCSH) may
be clinically significant

A Ongoing effort tocontinue improving clinical sensitivity
and specificity, as well as coseffectiveness



The Basis For Our Custom Design

A >10,000 pediatric patients examined at BCH/Claritas,
the majority of patients were phenotypically characterized
as having one or multiple neurodevelopmentalisorders

A Better understanding of the old and new genomic
disorders

A Better understanding of the genes and pathways involved
In neurodevelopmental disorders

A Better understanding of the probebehavior

A Capabilityof genotyping using the Agilent array



TheClariViewArray:4x180K SNP+CN\Arra
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Unique Design Features Of The Clarit@dariviewArray

1. ClariViewArray detects both CNV and AOH
A 30K SNPprobes: Sufficiently detect AOB7Mb.
A 30K additional CNV probes.

2. ~1000 NDD genes with enhanced coverage.

3. Reduced probe coverage in clinically irrelevant copy
number polymorphic regions.




RawData: Genome View of A Normal Case

24} Triage Wiew : 253695011001 1 3b

CytoGenomics

wBenomebicn(pilB:

|

: | = | =
LL{:} e Copy E-% Search g Sample Info u]_l QC fMetrics | ‘J_L; Change Call HB Change Status Reports
1 Check Cut
CEL: 1, LOH: 0} ] 1 I
Sign Off

o

1 2 3 4 5 & 7 8 9 10 1 12 13 14 15 16 17 18 1% 20 21 22 X A
Gene Wew chrb : 70651077, 44-120436258.56 , 49.7 Mb EEEvAPLPEHe=WES S GI@M v T X
34 -
. . .
T{eesr  eee wmr = ® selaes o4 on wsm u s s des smmesssm sotsmen & sme mes| + ommins mmte s s sm W s swEnwmess wotuFimees ¢ e @me oo e s welm
11 o8 s em s = s ® = s sms s s smms 8 55 messmEs = s sm s |me . - essmms ®w= s ssem s = D e
({we = s = » =wss sss = s * = ssmsw - e ses s s ss o b ms wos ses s+ = "@%sm " as e s ssm = s wmes -
2
.
14 L

-
SO.OIN\b 90‘0|Mb 100.6 Mb 110.[‘] b '
& v I X
Probe Name | Chromosome ‘ Start Stop Feature Number | Log Ratio

Interval Table

CGH Probes

SHP Probes l Claritas_Analysis_Method CGH+SHP_v2_050113Valip




Raw Data: A Case With 15g11.2 Triplication
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1K Resolutionin Key ClinicallyRelevantRegions

Scale 2 kb | hg19
chri4: 29,235,000 29,240,000
Offthe-shelf design '
a | 1 | | |

ClariView

o 1 1R 1N Il 1 1immmin 11 11 11 1

RefSeq Genes
Cl4orf23 -8
Cldorf23 >k

FOXG1

Total probe Interval Probe Detection
# (kb) density  sensitivity (kb)
Claritas 16 3.2 5 1
Offthe-shelf 3 3.2 0.94 >5.3

A whole FOXG1 gene deletion (red bar) would be
missed by an offthe-shelf design




Array Design Detects Small Intragenic CNVs
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Detecting Functional NorCoding Small CNVs

4kb deletion detected inpromoter region of theYWHAEKene.



