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Pacific Biosciences sequencing allows for the simultaneous 
detection of DNA methylation in particular m6A and m4C 
(Flusberg et al., 2010). The motifs around the methylation 
sites are provided by the SMRT pipeline in GFF format. 
However the visualization of these motifs methylated or non-
methylated, for example on a bacterial genome, is not part of 
the pipeline. Circos is a software package for producing 
publication quality images of large scale data (Krzywinski et 
al., 2009), however mastering the numerous configuration 
files needed requires extra skills not easy to acquire for 
biologists.  
We developed a tool written in Perl and an associated web 
site called PACMAN (PacBio Methylation Analyzer) allowing 
users to easily create images with Circos in a user-friendly 
interface. The required files are 1) the genome or draft in 
FASTA format and 2) the motifs file in GFF format (from the 
SMRT pipeline). The counts of each motif are calculated 
according to a customizable sliding window and normalized 
by their expected frequency. PACMAN generates a 
publication quality image of the selected methylated motifs 
counts, locations and non-methylated locations, on one or 
both strands of the DNA.  
 
PACMAN is available on this web site:  
http://www.unifr.ch/bugfri/pacman 
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T h e u s e r - f r i e n d l y 
interface is simplified to 
ease the work of the 
researcher. 
The user can choose the 
type of image (each strand 
a l o n e , b o t h s t r a n d s 
toge ther, o r meth vs 
unmeth) and the filtering 
parameters (IPD ratio, 
coverage, idQv). The top 4 
most frequent motifs are 
displayed. 

PACMAN web site 

The SMRT® sequencing method of PacBio not only provides 
extremely long reads, but also kinetic information of the base 
incorporation. The DNA methylation detection relies on 
differences in kinetics when the base is modified compared 
to the canonical base called IPDratio (interpulse duration 
ratio). Using IPDratio measurement and context specific 
based identification, the SMRT pipeline allows for the 
identification of m6A and m4C. Additional steps in the library 
preparation are required for the detection of m5C.  
 
PACMAN uses the motifs.gff file from the SMRT pipeline 
and the genome in FASTA format as input. 

Pacific Biosciences methylation 
detection 

Circos is a very powerful package for high quality image 
creation (http://www.circos.ca). However, the task of 
generating a publication quality image with Circos requires 
mastering a large number of text configuration files and a 
sometimes long back and forth process.  
 
PACMAN eases the creation of high quality images by 
reducing the burden of manipulating configuration files. 
We developed a Perl script to convert the gff and FASTA 
files to a nice Circos image. 

Both strands are shown separately 
(top and bottom) 

Both strands are grouped 
on the same side 

COST SeqAhead Conference  
"Next Generation Sequencing: a look into the future” 

Examples images 

Missing methylated motifs are shown 
on the bottom 
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A real case : 

Improved images and filtering capabilities 
•  allow zooming on specific regions 

IPDratio outliers 
•  Highlight IPDratio outliers 

A hypo methylated region hides a phage 

A toxin operon is hyper methylated 


