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Background
With the discovery of the Philadelphia (Ph+) chromosome and

identification of BCR::ABl1, detection of chromosome number and

structure has become an essential component in the diagnostic

evaluation of hematologic malignancies. Presently, the diagnostic

standard of care (SOC) for the detection of chromosomal alterations

relies on visual assessments of chromosome morphology by chromosome

banding (CBA), and fluorescence in situ hybridization (FISH). Despite

long-standing clinical history, these approaches have a limited resolution

(~50-100 kb FISH; 10~15 Mb CBA) and necessitates in vitro culturing

(CBA) which can result in false negative results or requires a prior

knowledge of specific targets of interest (FISH).

Recently, technological innovations have enabled alternative methods for

the detection of chromosomal aberrations. We evaluated the use of

Optical Genome Mapping (OGM) as a novel approach to rapidly, and

reliably identify structural variants in hematologic malignancies.

Chromosomal 'Mimicry'
Quantitative findings Optical Genomic Mapping (OGM) is a novel technology that relies on

the extraction of ultra-high weight molecular DNA, which

is fluorescently labeled via covalent modification of the DNA backbone

at specific a hexamer sequence (CTTAAG). Single DNA molecules are

linearized in nanochannels and imaged.

Results
To evaluate the clinical potential of OGM, we collected a cohort (n=17) of

acute and chronic leukemias representing each of the World Health

Organization (WHO) and National Comprehensive Cancer Network

(NCCN)-recognized cytogenetic aberrations. OGM analysis consistently

detected the expected findings when compared to standard of care tests.
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Conclusion
OGM has the capacity to improve

the diagnostic evaluation of structural

variants in hematologic malignancies

with greater sensitivity and specificity

than standard-of-care approaches. It

generates an unbiased assessment of

the structural landscape of genomes

with capacity to detect clinically

relevant aberrations and the potential

for discovery of novel therapeutic

vulnerabilities.

OGM is not without limitations. It

requires an adequate number of viable

cells for the successful isolation of

sufficient ultra-high weight molecular

DNA. While it provides the greatest

opportunity to rapidly and

comprehensively characterize structural

variants at diagnosis, its capacity to

detect minimal residual disease, and

thus for monitoring purposes, remains

to be seen.

Optical Genome Mapping: How it Works and Analysis 
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Figure 1A. Workflow for Optical Genome Mapping. 

Figure 3. Identification of 'Chromosomal Mimicry' in 

which standard of care testing resulted in a 

cytogenetically-indistinguishable false positive result.
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Figure 2. Representative examples of SOC and OGM results.

Figure 1B. Data Analysis & Structural Variants Detected by OGM

Over 500 Gb of imaged DNAmolecules are generated and digitized, with

consensus maps created using overlapping profiles. OGM can produce

effective genome-wide coverage from 80x to over

500x, permitting detection of structural variants from 5~150kb at 5%

allelic fraction.
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