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Abstract

DNA methylation biomarkers are becoming increasingly relevant in assessing disease predisposition, diagnosis
and detection of early-stage disease, personalized treatment, and post-treatment surveillance. In research,
methylation analyses are often performed on limited or degraded biological material. Therefore, the sensitivity
of the detection method is essential.

EpiMelt Methylation Detection Assays are based on the Methylation-Sensitive High-Resolution Melting (MS-
HRM) technology, where the unique primer design and specific annealing temperature of the assay ensure robust
and highly sensitive DNA methylation analysis.

In this application note, we show the performance of five EpiMelt Methylation Detection Assays and the EpiMelt
Bisulfite Modification Standard Kit. We demonstrate this to be an efficient and sensitive method of bisulfite
modification and methylation detection.

Introduction

DNA methylation is an epigenetic modification, which primarily consists of a methyl moiety attached to cytosines
in CpG dinuclectides. In healthy cells, CpGs in gene-coding and non-gene-coding regions are generally
methylated. At the same time, first exons, promoters, and enhancers containing high levels of CpG-content (CoG
islands) typically are unmethylated'? Hypomethylation is offen a sign of active transcription, while
hypermethylation is associated with gene transcription silencing®. However, the established DNA methylation
patterns are disrupted in cancer, and CpG island methylation stafus at specific genes can have distinct
consequences for patients at all stages of the disease.

One of the most common methods of investigating DNA methylation status is bisulfite conversion followed by a
method of methylation detection. The bisulfite treatment converts unmethylated cytosines into uracils, while
methylated cytosines are protected’. Bisulfite conversion involves the use of harsh chemicals, which induces
degradation of the DNA that then risks being lost during the subsequent DNA purification®®. However, the
EpiMelt Bisulfite modification Standard Kit employs a bisulfite conversion step with high temperature and bisulfite

concentration, and decreased processing time, a technique that efficiently and homogenously converts DNA®”.
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The EpiMelt Methylation Detection Assays are based on Methylation-Sensitive High-Resolution Melting (MS-
HRM). MS-HRM is the methylation-independent amplification of the target region, followed by HRME. During

HRM, the fluorescence signal from a dsDNA intercalating dye is
measured across an increasing temperature gradient. The melting
profiles of the amplicons reflect whether the template DNA was
methylated, as it will have a high GC content and therefore melts at
a higher temperature, compared to amplicons from unmethylated
template DNA’. The primers are designed to match the methylated
template, to overcome PCR bias®. The EpiMelt Methylation Detection
Assays contain a locus-specific primer mix and three ready-to-use
controls (Methylation Positive Control, Assay Calibration Control, and
Methylation Negative Control). The method is semiquantitative, and
the methylation status of an unknown sample can be determined by
comparison to the melting profiles of the three controls'®.

In this application note, we demonstrate the robust and efficient
bisulfite conversion and clean-up of formalin-fixed paraffin-embedded
(FFPE) non-small-cell lung cancer samples, and the sensitive
methylation detection using the EpiMelt Bisulfite modification

Standard Kit in combination with the EpiMelt methylation detection
assays targeting BRCA 1, BRCA2, HORMAD T, MCGMT 1, and MLHT.

Materials

Reagents and consumables

Genomic DNA (gDNA) DNA was extracted from 5 x 10 pm from
non-small -cell lung cancer (NSCLC) formalin-fixed paraffin-
embedded (FFPE) sections using the High Pure FFPET DNA Isolation
Kit (Roche, Germany) according to the manufacturer's protocol and
stored in TE buffer. Samples were divided into low, medium, and
high-quality DNA based on an agarose gel electrophoresis.

Materials

Qubit” T x dsDNA HS Assay Kit

(Thermo Fisher Scientific, cat. #Q33230).
EpiMelt Bisulfite Modification Standard Kit
(MethylDetect ApS, cat. # EPI-BIS-200).
EpiMelt BRCA T test assay (MethylDetect ApS).
EpiMelt BRCA?Z test assay (MethylDetect ApS).
EpiMelt HORMAD Ttest assay (MethylDetect ApS).
EpiMelt MGMT test assay (MethylDetect ApS).
EpiMelt MLH test assay (MethylDetect ApS)
EpiMelt Real-Time PCR Master Mix
(MethylDetect ApS, cat. # EPI-gPCR-200).
LightCycler® 480 Multiwell plate 96, white
(Roche, cat. # 04729692001).

Thermal cycler
98°C 10 min - 64°C 2.5 h-4°C

@

100 pL C/T Conversion Reagent
500 ng sample

600 pL G Binding Solution
Mix with sample and apply to columns

Spin and discard flow-through

100 pL A1 Wash Solution
Spin and discard flow-through

200 pL DS Desulphonation Solution

Incubation 10 min at room
temperature

Spin and discard flow-through

200 pL A1 Wash Solution
Spin and discard flow-through
Repeat

Transfer column to sterile microtube
Add 80 pL water

Incubation 3 min at room temperature

Spin and store the eluate

Figure 1: Bisulfite conversion and purification
workflow.

For research use only. Not for use in diagnostic procedures. ©2023 MethylDetect. Al rights reserved.
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Instruments
Qubit" 3 Fluorometer (Thermo Fisher Scientific, cat. # OQ33216).
LightCycler® 480 System (Roche, cat. # 05015278001).

Methods

Bisulfite conversion and purification

Prior to bisulfite conversion and DNA purification, the gDNA concentration was measured using the
Qubit” T x dsDNA HS Assay on the Qubit " 3 Fluorometer.

Water and D Dilution Buffer were added to the C/T Conversion Reagent from the EpiMelt Bisulfite Modification
Standard Kit to solubilize the solid crystalline. For bisulfite conversion, 500 ng gDNA from each of the three
samples was diluted with water to a volume of 50 pl and used as input. Bisulfite freatment and DNA purification
were performed using the EpiMelt Bisulfite Modification Standard Kit according to the workflow depicted in
Figure 1.

Amplification and high-resolution melting

Five EpiMelt Methylation Detection Assays were used to analyze the gDNA samples, targeting BRCA 1, BRCA?2,
HORMAD T, MGMT, and MILH . Each EpiMelt Methylation Detection Assay contains a locus-specific primer
mix and three ready-to-use controls. The EpiMelt Controls or the converted and purified gDNA samples were

combined with T00 ulL EpiMelt Real-Time PCR Master Mix, 30 ul water, and 10 ul EpiMelt Primer Mix
according to Table 1.

EpiMelt Real-Time PCR Master Mix 2 x 100 ul

Nuclease-free water 30 ulL

EpiMelt Primer Mix (10 mM) 10 ul

EpiMelt Control (5ng/ml) or converted, purified gDNA sample 60 ul
Table T: PCR mix

For research use only. Not for use in diagnostic procedures. ©2023 MethylDetect. Al rights reserved.
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The PCR amplification and subsequent high-resolution melting were performed on the LightCycler® 480

Instrument Il in LightCycler® 96-well plates using the setting Detection format » SYBR Green |/HRM dye».

95
95 None 15 0404 -
BRCAT: 56
BRCAZ2: 59

50 HORMAD 1. 50 None 10 0202 -
MGMT: 59
MLHT: 60
72 Single 15 0404 -
95 None 15 0404 -

- 60 None 60 0202 -

Q5 Continuous | - 0001 50

Table 2: PCR and HRM program. The annealing temperature is specific to the assay and may vary between platforms.

The LightCycler® 480 Instrument Il program for PCR amplification and the high-resolution melting are shown in
Table 2. The listed annealing temperature is dependent on the assay. An annealing temperature of 56°C was
used for EpiMelt BRCA T, 59°C for EpiMelt BRCAZ, 50°C for EpiMelt HORMAD 1, 59°C for EpiMelt MGMT,
and 60°C for EpiMelt MLHI. No template controls were included for each assay, and all reactions were
analyzed in friplicates. Data were analyzed using the LightCycler® 480 Software.

Results

The use of the EpiMelt Methylation Detection Assays and the EpiMelt Bisulfite Modification Standard Kit resulted
in efficient bisulfite modification of all nine samples, followed by sensitive methylation detection. This is illustrated
by the amplification curves (Figure 2A - E) and the relative signal difference (-d/dT) plots (Figure 2F - J) for each
assay, and the Ct values for each sample and the EpiMelt Controls (Table 3).

The sample amplification curves were steep and reproducible for all EpiMelt Methylation Detection Assay
replicates (Figure 2A-l). The high amplification signals and low Ct values (Table 3) suggest excellent template
recovery and preservation of DNA integrity. In the relative difference plots, the peaks are uniform, and all three
controls are clearly separable (Figure 2F-J). The melting profiles of the samples suggest complete bisulfite
conversion, as they display uniform melting profiles that are easily comparable to the controls.

For research use only. Not for use in diagnostic procedures. ©2023 MethylDetect. Al rights reserved.
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Figure 2: Amplification of nine FFPE DNA NSCLC samples and EpiMelt Controls using the EpiMelt BRCA T Assay (A), EpiMelt BRCAZ2
Assay (B), EpiMelt HORMAD 1 Assay (C), EpiMelt MGM 1 Assay (D), and EpiMelt MLHT Assay (E). Melting profiles of nine FFPE DNA

For research use only. Not for use in diagnostic procedures. ©2023 MethylDetect. Al rights reserved.



2

METHYLDETECT

NSCLC samples and EpiMelt Control PCR products from EpiMelt BRCA T Assay (F), EpiMelt BRCA2 Assay (G), EpiMelt HORMAD 1
Assay (H), EpiMelt MGMT Assay (), and EpiMelt MLHT Assay ().

22 24 2/ 25 24
26 2/ 26 31 29
26 2/ 26 31 34
30 34 28 33 35
30 34 28 34 33
30 34 28 34 34
29 34 2/ 33 32
30 35 28 34 34
31 35 28 34 34
29 34 2/ 32 30
30 36 28 34 34
30 35 28 34 34

Table 3: C, values for the EpiMelt Controls and each gDNA sample for the five EpiMelt Methylation Detection Assays targeting BRCA T,
BRCAZ2, HORMADT, MLHT, and MGMT.

Conclusion

In this application note, we demonstrate that the use of the EpiMelt Bisulfite Modification Standard Kit leads to
efficient and complete bisulfite conversion of genomic DNA extracted from blood samples, with excellent
template recovery. This is obtained with support from the EpiMelt Methylation Detection Assays, showing state-
of-the-art methylation sensitivity.

For research use only. Not for use in diagnostic procedures. ©2023 MethylDetect. Al rights reserved.
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