
Utility of a Custom Microarray to Study 
Neurodevelopmental Disorders

Problem

Early on Boston Children’s Hospital used Agilent catalog 244K whole genome 
CMA to study NDD. This led to the important discovery of novel NDD loci such 
as 16p11.2. However, after analyzing thousands of samples with whole genome 
CMA, it became clear that some regions of the genome were more relevant than 
others, both large genomic imbalances and small intragenic CNVs contributed 
to NDD, the vast majority of CNVs were benign population polymorphisms 
for which detection should be minimized, and long contiguous stretches of 
homozygosity (LCSH) could be significant. A catalog whole genome microarray 
could not address this ongoing effort to improve sensitivity, specificity, and cost-
effectiveness to study individuals with NDD.
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NDD at BCH/Claritas
So far over 10,000 samples have 
been examined at BCH/Claritas, 
the majority of samples were 
phenotypically characterized as 
having one or multiple neurodevel-
opmental disorders (NDD).

Introduction

Neurodevelopmental disorders (NDD) are highly genetically diverse with copy 
number variants (CNV) being an important contributor to the genetics of NDD. 
Chromosomal microarray analysis (CMA) is the most effective platform for detecting 
genome-wide CNVs.

Problem Solution Result

• Catalog whole genome 
 microarray does not  
 adequately address 
 the needs to research 
 neurodevelopmental 
 disorders.

• Custom 4x180K 
 CGH+SNP microarray 
 designed in SureDesign 
 with enhanced probe 
 density, particularly in 
 genes associated with 
 neurodevelopmental 
 disorders.

• Detection of CNVs at a 
 higher resolution and 
 with better specificity, 
 while reducing the 
 detection of common 
 polymorphisms.



Solution

Based on a better understanding of the known and newly 
discovered genomic disorders, the genes and pathways 
involved in NDD, and the probe behavior, a custom microarray 
was designed in SureDesign. The custom 4X180K CGH+SNP 
microarray (ClariView Array) contains 150,000 CGH probes 
with enhanced probe density in ~1000 genes associated with 
NDDs, contains 30,000 SNP probes to sufficiently detect AOH 
>7Mb (absence of heterozygosity), and has reduced probe
coverage in irrelevant copy number polymorphic regions.

Result

This custom microarray allowed for the detection of CNVs 
at a higher resolution (Figure 1) and with better specificity 
compared to the catalog whole genome microarray, while 
reducing the detection of common polymorphisms.

The custom microarray was used to study a ~1000 patient 
cohort sharing the neurological features of seizure or epilepsy. 
In at least 40 cases (5%), the epilepsy phenotype was 

Figure 1. Agilent CytoGenomics view of CGH log2ratios indicating a 4kb deletion (green shading) 
detected in the promoter region of the YWHAE gene. This very small deletion could be detected 
because of the high probe density in genes associated with NDDs.

explained by a CNV, including 29 patients with epilepsy-
associated syndromes and 11 with likely disease-associated 
CNVs involving epilepsy genes or “hotspots” (Olson et al, Ann 
Neurol. 2014 Jun;75(6):943-58). This study demonstrated 
that the custom microarray can detect small CNVs, AOH and 
improve the detection rate for specific NDD features.

Future of Cytogenetics

It has been a very exciting period for the cytogenetics field. 
Over the past 10 years the field has rapidly evolved from 
traditional karyotyping to FISH, molecular cytogenetics, 
microarrays and more recently Next Generation Sequencing 
(NGS). Currently NGS can reliably detect single nucleotide 
variants and small indels but cannot robustly detect single exon 
CNVs and large indels. Therefore, for the foreseeable future, 
CMA will continue to play a critical role for capturing the type 
of variants that cannot be easily captured by NGS.

Learn more about SureDesign, 
SurePrint and CytoGenomics: 
www.agilent.com/genomics/cgh
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