
Liquid biopsy-based cancer detection is a non-invasive method to 
identify cell-free DNA (cfDNA) fragment based signatures in the 
bloodstream, characterized by distinct methylation patterns. Tumor-
derived cell-free DNA (ctDNA) fragments form a tiny fraction of all 
cell-free DNA (cfDNA) fragments present in the bloodstream. ctDNA 
fragments originating from some specific genomic regions can have 
altered methylation patterns. Here we present a non-invasive early 
cancer screening test based on methylation signatures from cfDNA 
(blood), identified using a custom panel.

CancerSpot achieved 79% sensitivity and 97% specificity for detecting 
Stage I-III tumors across 10 cancer types. It also demonstrated a 77% 
accuracy in identifying the tumor tissue of origin (TOO) within the top 
two predictions. The robust workflow enhances detection of tumor-
derived cfDNA signals, even in samples with low conversion efficiency, 
while mitigating background noise from normal cfDNA.
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Introduction

Results

A custom genomics workflow prioritizes high-quality enzymatically 
converted reads to calculate methylation scores across genomic 
regions at the read level. Machine learning (ML) models were developed 
using methylation signatures from 7,000+ genomic markers. A gradient-
boosted trees approach combined with repeated cross-validation 
incorporated data perturbations to account for variability in lab 
protocols and sequencing platforms.
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CancerSpot is a novel, non-invasive, blood-based screening 
assay for early cancer detection.

Highlights

Achieved 79% sensitivity and 97% specificity for detecting 
Stage I–III tumors across 10 cancer types.
Demonstrated 77% accuracy in predicting the tumor tissue of 
origin (TOO) within the top two predictions for cancer-positive 
samples.
Built on a targeted MethylSeq assay, integrated with a 
scalable multi-omics pipeline.
Utilizes a proprietary machine learning model, trained on over 
1,000 samples, to deliver robust early cancer predictions.

Methylation signal consistency varies across 
sequencers and flow cells.
ML Models refined to be robust to noise.

The scarcity of tumor derived cfDNA in blood makes 
detection challenging.
Scoring schemes attuned to invisible cancer signal.

Incomplete enzymatic conversion impacts 
downstream analysis.
Algorithms for filtering false positive signals.

Differences in methylation patterns exist across 
gender and age.
Ensure diversity in age and gender.

Tobacco and alcohol consumption alter methylation 
signatures.
Include smoker and chewer in control cohorts.
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