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Workshop 6 Outline 

Day 1:  
 Introduction to DNA methylation & WGBS 
 Quick review of linux, Hoffman2 and high-throughput 
 sequencing glossary.  
 Aligning WGBS reads using bwa-meth 

Day 2:  
 DNA methylation calling using Bis-SNP 
 Analysis of differentially methylated regions (DMRs) using 
 metilene 

Day 3:  
 Visualization of DNA methylation data 
 WGBS analysis using BS-Seeker2 



Day 3 





BS-Seeker2: Workflow 

Guo et al, 2013 



Advantages: 
•  Accept multiple aligners: bowtie, bowtie2, soap, rmap 
 
•  Accept multiple input files: qseq, fastq, fasta 
 
 
•  Can handle RRBS and non-directional libraries 

efficiently with minimal preprocessing 
 
•  Built-in trimming and methylation calling tool 
 
•  Built-in galaxy interface 
 
Disadvantages: 
•  Slow speed 
 
•  Requires a lot of memory 
 

BS-Seeker2 



Installing BS-Seeker2 



Installing BS-Seeker2 
#In your $HOME/software, git clone BS-Seeker2 

 git clone https://github.com/BSSeeker/BSseeker2.git 
 
#enter directory 

 cd BSSeeker2 
 ls  

 
 
 

  



Indexing Reference Genome 
#Load up the modules 

 module load python 
 module load bowtie2 

 
 
 

  



Indexing Reference Genome 
#Use chr1 as example: 

 cd /u/scratch/f/flay/workshop6/genome/chr1 
 

 python /u/home/f/flay/software/BSseeker2/bs_seeker2-build.py  
 -f chr1.fa --aligner bowtie2 --db /u/scratch/f/flay/workshop6/
 genome/chr1 

 
 

  



Indexing Reference Genome: Output 



BS-Seeker2 Alignment Options 



BS-Seeker2 Alignment Options 



BS-Seeker2 Alignment 
#copy hg19 index files for BS-Seeker2 
 
cd /u/scratch/f/flay/workshop6/genome/ 
cp -r /u/scratch/f/flay/workshop6/genome/hg19_rCRSchrm.fa_bowtie2/ . 
 
#change directory and make a new directory for BS-Seeker2 
cd /u/scratch/f/flay/workshop6/data/ 
mkdir bs-seeker2   
cd bs-seeker2 
 
#to check that you are in the right directory, 

 pwd 
  
 
 

  



#Alignment using the same fastq files we used previously: 

BS-Seeker2 Alignment 

python /u/home/f/flay/software/BSseeker2/bs_seeker2-align.py -1 /u/
scratch/f/flay/workshop6/data/raw/N25_R1.fastq -2 /u/scratch/f/flay/
workshop6/data/raw/N25_R2.fastq -g hg19_rCRSchrm.fa --aligner 
bowtie2 -d /u/scratch/f/flay/workshop6/genome/ -f bam -o 
N25_bsseeker2.bam  



BS-Seeker2 Alignment 



BS-Seeker2 Alignment 



BS-Seeker2 Alignment: Output Files 



BS-Seeker2 Methylation Calling 



BS-Seeker2 Methylation Calling 
python /u/home/f/flay/software/BSseeker2/bs_seeker2-
call_methylation.py -i N25_bsseeker2.bam -o N25_bsseeker2_meth -
d /u/scratch/f/flay/workshop6/genome/hg19_rCRSchrm.fa_bowtie2/ 



BS-Seeker2 Methylation Calling 



BS-Seeker2 Methylation Calling: Output 



BS-Seeker2 Methylation Calling: Output 



BS-Seeker2 Methylation Calling: Output 



Converting BS-Seeker Output Format 
#.wig format file can be used for visualization in IGV. However, if the file 
is too large, IGV can crash. It is recommended to convert wig to bigwig 
file for a more compressed version.  

    wigToBigWig 
 
#bigwig file can be converted to bedgraph format to run metilene 

    bigWigToBedGraph 


