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Genomic testing by high resolution chromosomal microarray (CMA) is the guideline-recommended first tier test for neurodevelopmental disorders. Widely used in the clinical setting, accurate and informative interpretation of CMA results can enhance not only the diagnostic understanding of, but also the medical management of, these often rare genetic conditions.  

We will present the results of our efforts to bring the power of ultra-high resolution microarray analysis, combined with newly developed tools and relational databases, to bear on the complex challenges of interpretation of genomic data. Using our custom microarray optimized for the detection of known critical genomic changes associated with neurodevelopmental disorders, we have performed over 10,000 consecutive CMAs on a US-based, neurodevelopmentally-affected pediatric population. We detected relevant copy number variants (CNV) in approximately 30% of this population, a rate which depends on patient age and indication for testing. A significant proportion (~20%) of these finding were classified as variants of unknown significance (VOUS). We have developed novel technologies and approaches in partnership with patient support groups and members of the medical and academic research communities to bring additional interpretative power to bear on these VOUS. 

As an example of the clinical utility of ultra-high resolution CMA to map critical genes, we recently reported the identification of a seizure susceptibility candidate region/gene for Wolf-Hirschhorn syndrome (WHS). Subsequent work using novel analysis techniques has led to identification of additional genes potentially related to congenital heart defects and other conditions associated with WHS. Using these strategies, we have correlated fine-resolution genetic mapping with other rare conditions, and predicted potential molecular mechanisms connecting various rare diseases to one another. This in turn impacts the potential for common pharmacotherapeutic development strategies for previously unrelated orphan disorders. 
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