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lymphoma classification
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liquid biopsy-based research
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shallow whole-genome sequencing for
copy humber profiling

Reference genome

—— Mapped sample reads
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copy humber profiling
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copy number profiling on cell-free DNA
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study cohort
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sensitivity of 89% for classical Hodgin lymphoma
and 74% for diffuse large B-cell lymphoma
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liquid biopsy > solid biopsy
for classical Hodgkin lymphoma
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Epstein-Barr Virus (EBV)-induced lymphoma
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100% sensitivity for EBV detection
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Diagnosis: primary breast DLBCL
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copy nhumber profiles correlate with disease status
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copy nhumber profiles correlate with disease status
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copy humber profiles could aid histological classification
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All lymphomas NHL subtypes DLBCL subtypes
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« Historic CNV-based classifier:

o “Capable” of classifying ~40% of major lymphoma cases (optimistic estimate)
o DLBCL alone is highly heterogeneous with plenty of subtypes based on genetics and COO

NOS, ABC

» Are the subtypes not covered by the model relevant? Yes!
o GCB vs. ABC: GCB generally better survival and may respond differently to targeted treatments
o DLBCL vs. FL: FL is indolent but can transform into DLBCL, affecting treatment planning
o HGBCL vs. DLBCL, NOS: HGBCL is more aggressive with poorer outcomes and often requires
intensified chemotherapy



Methylation profiling > CNVs
(for accurate cancer subtyping)

1.

Cell identity & state
Methylation: cell of origin & differentiation
CNVs: minimal insight into regulatory programs

. Stability

Methylation: signal remains stable in cfDNA
CNVs: can be noisy or variable, subclonality

. Subtype specificity

Methylation: locus-specific
CNVs: genome-wide instability

. Comprehensiveness

Methylation: CpGs + CNA
CNVs: Only CNA

Small Cell
Lung Cancer
(scLe)
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cfDNA methylation

Predictive Models for Subtyping
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Clinical adoption + cfDNA - trade-off of cost, reproducibility, and handling fragmented input!

Platform Type Pro cfDNA Limitation

WGBS Genome-wide, bisulfite Full genome coverage High input, DNA loss

RRBS CpG-enriched, bisulfite Low cost, CpG focus Fragmentation, poor enrichment
EM-seq Enzymatic conversion Preserves DNA, low input | Needs optimization

Illumina EPIC | Array, bisulfite High throughput, robust Limited sites, high input
Nanopore Direct, long-read Native methylation Low accuracy, fragmented cfDNA




Restriction enzyme
digest

Size selection

Bisulfite conversion




Restriction enzyme
digest

Size selection

Bisulfite conversion CGC g U
U I GGU
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1. Dephosphorylation
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2. Msp1 digestion, filling-in & dA-tailing
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2. Msp1 digestion, filling-in & dA-tailing
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3. Hairpin adapter ligation
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4. Exonuclease degradation
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4. Exonuclease degradation
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5. Adapter opening
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6. Bisulfite conversion
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5. Adapter opening
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WGBS cf-RRBS

~5-10% of CpGs, focused on

~ — 0 “WI
Coverage 90-95% of CpGs genome-wide CpG-rich regions

Input DNA
requirement

Optimized for very low input

Typically = 100 ng (~1-10 ng)

Cost per sample ~£1,500-€2,500 ~£200-€500

Sequencing depth Very high (102 reads for

) Moderate (10’ reads)
requirement adequate coverage)

Suffers from bisulfite conversion Selection bias: only CpG-dense

Bias . . .
errors and GC-bias regions are interrogated



CPA scores using cf-RRBS
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Deconvolution using cf-RRBS
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True Positive Rate
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