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Structural variants (SVs) are an important source of genetic variation in the human genome and they 

are involved in a multitude of human diseases as well as cancer. SVs are enriched in repeat-rich 

regions of the human genome, and several remain undetected by conventional short-read sequencing 

technologies. 

We now applied Bionano Genomics’ high-resolution optical mapping to comprehensively identify 

SVs in a clinical research setting. 

We previously performed two proof-of-concept studies for clinical use: 1.) to show 100% concordance 

in 85 samples with 99 clinically relevant constitutional aberrations [1] ; 2.) to comprehensively detect 

somatic SVs on 52 leukemia samples, and allowed the 100% concordance for all aberrations with >10% 

variant allele fraction that previously required a combination of karyotyping, FISH and/or CNV-

microarray [2].  The latter is now confirmed with a prospective clinically utility with >50 AML 

samples – demonstrating that OGM is ready for clinical use. 

In addition, optical mapping allowed the identification of SVs that remained refractory to detection by 

classical methods including MLPA, Sanger sequencing, exome and/or genome sequencing. This 

allowed the identification of likely disease causing SVs in several previously undiagnosed rare disease 

cases.  

In summary, the full concordance with diagnostic standard assays for hematological malignancies and 

constitutional aberrations demonstrates the potential to replace classical cytogenetic tests. We 

furthermore show how the complementary use of mapping rather than sequencing approaches can 

unmask hidden SVs in rare disease research. 
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