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Developing new bioinformatic methods to identify modifications 
from Nanopore sequencing

Methods

Conclusion

• De novo identification of modified bacterial 
sequence motifs is possible with Nanopore 
sequencing

• Detection of motifs is possible in short and 
low coverage references, often present in 
metagenomic assemblies

• 6mA modifications are more difficult to detect than 
5mC

Background

Map Signal

►The modification of DNA disturbs the 
measured current during Nanopore 
sequencing

►Differences between modified and 
unmodified DNA currents allow 
identification of abnormalities, termed 
events

►Embedding and clustering of events allow 
aggregation of similar modification types 
and detection of consensus sequences
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Illuminating
microbial dark matter
through data science
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Unmodified DNA
´3-GATCTTAGGAGCAGT-5´

´5-CTAGAATCCTCGTCA-3´

Modified DNA
´3-GATCTTAGGAGCAGT-5´

´5-CTAGAATCCTCGTCA-3´
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►Evaluation using E. coli K12 with 
G6mATC and C5mCWGG motifs

►E. coli -dcm/-dam used as unmodified 
DNA comparison

►Only 100 kb and 60x coverage required 
for stable detection of motifs

►C5mCWGG and G6mATC have very 
different current disturbance patterns

►Disturbances from 5mC are greater 
and therefore more readily 
detected

Motif Event Density

Motif detection using
60x coverage & 100 kb reference subset

Test of Detection Sensitivity

Extraction of microbial genomes in complex samples
requires in silico methods, as monoculture cultivation is
often extremely difficult or even impossible.
The methylation of DNA represents a useful feature,
as different microbial taxonomies have
different methylomes, a difference driven primarily by
DNA restriction mechanisms. To ensure all motifs are
included a de novo detection approach is preferable, such
novel modifications and motifs are also included in
modification features. Additionally, detection
must be possible on shorter metagenomic contigs to be
useful in binning.
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