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Background & Rationale

• CLL is recurrent adult leukemia presenting with clonal 
CD5+ mature B cells, and a heterogeneous course [1]

• Key markers include deletion (del) chromosome 13q, 
trisomy 12, del(11q), del(17p)/TP53, IGHV status, 
recurrent molecular mutations

• FISH targets only 4–5 loci; karyotyping needs culture 
adjuvants to stimulate indolent clones

• Cryptic rearrangements and multi-hit complexity go 
undetected; genome-wide SV analysis is needed

Methods

• Cohort: 50 retrospective bone marrow cases (47 CLL, 2 
suspected MBL, 1 suspected MCL); 25 male/25 female; 
median age 63–65 years

• OGM: Ultra-long DNA (250–300 kb) analysis of 
chromosomal structural variants (SV) & copy number 
variants (CNV) performed using Bionano Solve pipelines

• Concurrent: FISH (13q, 11q, 17p, CEP12, IGH::CCND1); + 
hematologic malignancy NGS panel (Agilent Exome v8)

• Correlates: IGHV status; time to first intervention (TTFI)

Results

41/50 cases with oncogenic-
potential SVs/CNVs 65+23 oncogenic + likely 

oncogenic SVs/CNVs 20% of OGM cases with multi-hit 
complex SVs/CNVs

Structural variant (SV) spectrum detected by OGM

Deletion (13q) heterogeneity (most frequent abnormality)

58% without RB1
focal miR15a/miR16-1; favorable

42% RB1-spanning
large; often adverse

• RB1-spanning: often with other deleterious events

• Multi-allelic 13q events (e.g., translocation + deletion): 
instability and shorter TTFI [2,3]

TTFI (time to first intervention) by OGM profile (17 cases)

Median TTFI 28 vs 71.5 months; U = 21.5, p ≈ 0.20
High impact: del(17p), complex CNVs, IGH translocations. 
Moderate/low: focal del(13q), OGM-negative.

Cryptic rearrangements unique to OGM

• IGH::BCL2 t(14;18) with trisomy 12: 2 cases (rare in CLL)

• IGH::BCL11A + IGH::BCL3: double-IGH (1 case)

• IGL::CCND1: 1 case re-defined as MCL

• 143 kb ATM-disrupting SV (ATM::ACAT1), unmutated IGHV, 
adverse [4]

• IGHV-unmutated (16/37, 43.2%): often high-impact OGM 
profiles

Conclusions

• OGM revealed cryptic rearrangements and multi-hit 
complexity covert by FISH, short read NGS, and metaphase 
chromosome analysis 

• Lesions “isolated” by FISH were often embedded in 
complex CLL genomes

• High-impact OGM profiles trended toward earlier 
intervention

• OGM + NGS + IGHV supports more precise, individualized 
CLL care
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