Quantifying MLH1 promoter methylation via liquid biopsy
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Introduction

MLH1 is one of the primary genes involved in
mismatch repair. Promoter methylation of MLH1 is
known to cause abnormally low expression of
MLH1, which can result in deficient mismatch
repair and microsatellite instability. While tissue-
based assays for MLH1 promoter methylation are
commercially available, using liquid biopsy to
measure MLH1 promoter methylation is a non-
invasive approach that allows for longitudinal
monitoring and may be more representative of a
patient’s cancer compared to a limited sample
from a tumor biopsy.

We quantified MLH1 promoter methylation as
part of the Northstar Response assay. We
performed analytical testing of MLH1 promoter
methylation quantification and compared MLH1
promoter methylation measurements in clinical
plasma samples with tissue results as ground
truth. MLH1 promoter methylation was also
compared with microsatellite instability calls in
replicate plasmas. Finally, we present case studies
of patients with detected MLH1 promoter
methylation.

Methods

e Plasma and buffy coat samples were processed using Northstar
Response, a methylation-based liquid biopsy assay for
treatment monitoring, in BillionToOne’s CLIA / CAP certified
laboratory.

* Northstar Response leverages next-generation sequencing and
QCT technology to accurately and precisely count the number
of methylated molecules at each targeted location?. The
number of methylated molecules is summed across
hypermethylated regions in cancer and normalized to input
mass to calculate a Tumor Methylation Score. Only molecules
where all CpG sites in the insert region were methylated were
counted as being methylated.

* The number of MLH1 promoter methylated molecules were
measured using a single amplicon in the promoter region of
MLH1. Any non-zero amount of MLH1 promoter methylation
was considered as having detected methylation.

* MLH1 promoter methylation quantification was analytically
tested with contrived samples of 30 ng input mass made of
universally methylated DNA at varying methylation fractions
diluted in genomic DNA from buffy coat pooled across subjects.

 Tumor methylation sequencing and IHC results were queried
from the electronic medical record for 21 patients, each with at
least one sample with detected MLH1 promoter methylation.

* MLHI1 promoter methylation status was also compared with
microsatellite instability calls from Northstar Select?, a
comprehensive genomic profiling liquid biopsy assay, run on
plasma from the same collection time point. Samples with non-
zero MLH1 promoter methylation in the corresponding buffy
coat were excluded from analysis.
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before June 2025. MLH1 promoter methylation levels track
closely with Tumor Methylation Score. Imaging in September
2025 indicates progression in multiple organ sites.

MSI-high. However, both MLH1 promoter methylation and
MSI-high were detected in all subsequent time points. The
patient responded very well to immunotherapy and is stable

on chemotherapy.

point, with both MLHI1 promoter methylation and MSI-high
becoming undetectable in the subsequent time point, in
correspondence with a 4x decrease in Tumor Methylation
Score. The patient responded to therapy.
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