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Introduction

DNA methylation analysis, and specifically the iden-
tification of 5-methylcytosine (5mC) and 5-hy-
droxymethylcytosine (5hmC) within genomes, is
important as these modifications are known to
affect expression of genes. In general, low levels of
methylation near transcription start sites are asso-
ciated with higher transcription levels, while genes
with high levels of cytosine modification in regula-
tory regions are expressed at lower levels. Complete
and accurate methylome analysis is important in
many fields: including the study of disease states
such as cancer, in monitoring embryonic develop-
ment, and in studies of agricultural plants. However,
existing technologies for methylome analysis have
significant drawbacks.

Whole Genome Bisulfite Sequencing (WGBS) has
long been the gold standard for methylome analy-
sis, but the chemical bisulfite reaction damages and
degrades DNA, resulting in fragmentation and loss.
Additionally, bisulfite libraries demonstrate signifi-
cant GC bias and are enriched for methylated

To overcome these limitations, NEB developed an
enzyme-based approach, NEBNext Enzymatic
Methyl-seq V2 (EM-seq V2), a new method for
identification of 5mC and 5hmC.

The highly effective enzymatic conversion in this
method minimizes damage to DNA and produces
high quality libraries that enable superior detection
of 5mC and 5hmC from fewer sequencing reads.
Conveniently, the EM-seq method results in the
same converted sequence as WGBS and so the
same analysis pipelines can be used.

The libraries prepared using the NEBNext® Enzy-
matic Methyl-seq (EM-seq™) V2 kit is then highly
complimentary to the Salus Pro genetic sequencer,
providing premium sequencing quality with no need
to mix with a PhiX-balanced library. Using the Salus
Pro 500M chip with 2x150 bases, the run time can
be as short as 36.8 hours.
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FIGURE 1:
EM-seq™ v2 workflow
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‘ NEBNext EM-seq v2 Conversion Module - NEB #E8020 |

‘ NEBNext Enzymatic Methyl-seq v2 Kit - NEB #E8015

* NEBNext LV Unique Dual Index Primers are required, but not included in the kit

Reproduced from www.neb.com (2026) with permission from New England Biolabs, Inc.




FIGURE 2:
EM-seq conversion method

Sodium bisulfite method EM-seq method
CCGTCGGACCGCG CCGTCGGACCGCG
CCGTCGGACCGCG
lAPOBEC
UU GTCGGAUU GCG Converted UU GTCGGAUU GCG
TTGTCGGAT TGCG Sequenced TTGTCGGAT TGCG

Reproduced from www.neb.com (2026) with permission from New England Biolabs, Inc.

FIGURE 3:
Sequencing Workflow
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| FIGURE 4:
Salus Sequencer

Salus Pro Sequencer - Race against time, sailing to the Freeland of sequencing
A multi-purpose benchtop SBS sequencer, providing high quality data with speed, compatibility and affordability

e -Fast sequencing process, SE50+8+8 less than 4.8 hrs;

-Better speed suitable for a variety of scenarios;

-Compatible with current sequencing libraries.
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-High data quality;
‘Raw Q30 285%.
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© Touch-Screen Monitor
-Two independent sequencing units for two chips;

-Read length from SE50 up to PE300;
-Reads from 80 M up to 2000 M.
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FIGURE 5:
EM-seq v2 libraries have a high deamination efficiency
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FIGURE 6:
EM-seq v2 libraries have a high protection rate
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FIGURE 7:
Methylation detected by EM-seq v2 in Human Genomic DNA is consistent across inputs
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Control Unmethylated Lambda DNA was spiked in when
preparing EM-seq™ v2 libraries from 200-0.1 ng of
Human Genomic DNA (Promega #G3041) sheared to
300 bp (NEB #M7634). Libraries were sequenced on a
Salus Pro (2 x 150 bases), and Q30 (%) of clean data was
2 90%. Approximately 800 million reads were performed
on each library aligned to a hg38, lambda and pUC19
reference genome using bwa-meth. Methylation
information was extracted from the alignments using
MethylDackel. Percent 5mC detected in each library is <
0.5%, indicating a deamination efficiency of 2 99.5%.
Values shown are the average of three technical

replicates and error bars show 1x standard deviation.

Control CpG-methylated pUC19 DNA was spiked in
when preparing EM-seq™ v2 libraries from 200-0.1 ng
of Human Genomic DNA (Promega #G3041) sheared to
300 bp (NEB #M7634). Libraries were sequenced on a
Salus Pro (2 x 150 bases), and Q30 of clean data was =
90%. Approximately 800 million reads were performed
on each library aligned to a reference hg38, lambda and
pUC19 genome using bwa-meth. The duplication rate
(%) of data was <30%, and methylation information was
extracted from the alignments using MethylDackel.
Percent 5mC detected in CpG context for each library is
2 98.2% and < 1.8% for CHG and CHH contexts. Values
shown are the average of three technical replicates and

error bars show 1x standard deviation.

Unmethylated lambda and CpG-methylated pUC19
were spiked in when preparing EM-seq v2 libraries from
200-0.1 ng of Human Genomic DNA (Promega #G3041)
sheared to 300 bp (NEB #M7634). Libraries were
sequenced on a Salus Pro (2 x 150 bases), and Q30 of
clean data was = 90%. Approximately 800 million reads
were performed on each library aligned to a hg38,
lambda and pUC19 reference genome using bwa-meth.
The mapped rate (%) was = 98.49% and mismatch rate
(%) was < 0.76%. Methylation information was extracted
from the alignments using MethylDackel. Percent 5mC
detected in CpG context for each library is 81.76% and <
0.5% for CHG and CHH contexts. Values shown are the
average of three technical replicates and error bars

show 1x standard deviation.



FIGURE 8:
EM-seq v2 libraries have a uniform insert size distribution
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FIGURE 9:
EM-seq v2 provides even GC coverage
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Product Information

EM-seq

NEBNext Enzymatic Methyl-seq v2 Kit E8015S/L 24/96 rxns
NEBNext Enzymatic Methyl-seq v2 Conversion Module E8020S/L 24/96 rxns
NEBNext Q5U™ Master Mix M0597S/L 50/250 rxns

Index Primers

E3390S, E3392S, E3400S, E3402S,
E3404S, E3406S, E3408S

NEBNext LV Unique Dual Index Primers

PRODUCT

Genetic Sequencer

24/96 rxns

Salus Pro,CE(IVD) SL-Y00101 UNI
Sequencing Reagent
Salus Pro Sequencing Reagent Set (300 Cyeles-M4) SL-S01759 1EA
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