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Peak Calling 

• Transcription Factors 
• Histone modifications 

– H3K4me3, H3K27me3, H3K36me3, 
H3K9me3, H3K4me1, H3K27ac 

• DNAse hypersensitivity 
• Digital Genomic Footprinting 
• MeDIP-Seq, MRE-Seq 
• Many others 

 
2 



Chromatin ImmunopreciPitation Sequencing – ChIP-Seq 
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Breast Tissue Data from Epigenome Atlas 

• Breast Luminal Epithelial Cell (BLEC): H3K4me1 
 H3K4me1  mono-methylation of lysine 4 of H3 histone protein; associated with 

enhancers and DNA regions downstream of transcription starts 
 BRCA1 basal-like breast cancers originate from luminal epithelial progenitors 

• Breast Myoepithelial Cells (BMC): H3K4me3 
 H3K4me3  tri-methylation of lysine 4 of H3 histone protein; associated with 

promoters which are active or ready to be activated 
 Myoepithelial cells stabilize normal structure and help limit cancer growth 
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MACS 

• Model Based Analysis of ChIP-Seq 
• Call peaks on both strands 

– Empirical modeling of bandwidth (sonication size) 
• Infer local distribution parameters 
• Chip-Seq fragments equally likely to be sequenced from 

both ends (bimodal distribution around binding site) 
• Account for local biases in sequencing 
• Options 

– Run w/ control data 
– Run w/o control data 

 
Zhang et al, Model-based Analysis of Chip-Seq (MACS) Genome Biology 2008, 9:R137 
 
Feng et al, Using MACS to Identify Peaks from Chip-Seq Data, Current Protocols in Bioinformatics 
2011, 34:2.14.1-2.14.14; John Wiley & Sons, Inc.  
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MACS 
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FoxA1 Chip-Seq (3.9 M uniquely mapped tags), Zheng et al 

distance between 
mode of Watson 

& Crick tag centers 



MACS in the Genboree Workbench 

• Operates on BED input files 
• 6 field format 

Chr start stop name score strand 
 
 

• Upload BED files using the Workbench UI 
– Data/Files/Transfer File 
 

Chromosome Start Stop Read Name Score Strand 
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Upload Your BED File 
Please note:  we have provided the BED file for you, this slide and  

the next show you how to upload your own BED files for future reference 

Select “Files”  “Transfer File” 
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Select Your BED File  

Click to select BED file 
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Drag the input BED file into “Input Data” 

Prepare to Run MACS in the Genboree Workbench 
(populate Input Data) 
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Prepare to Run MACS in the Genboree Workbench 
(populate Output Targets) 

Designate the database where you 
want the MACS results to be deposited 
by dragging the it into “Output Targets” 

Drag 
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Invoke MACS in the Genboree Workbench 

Invoke MACS 
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Select Settings in the MACS Dialogue Window 

p-value cutoff 
to call peaks 

min, max  
fold change 

LFF track name 
(these boxes will appear 
after checking “Upload 
Results”) 

After selecting settings,  
click Submit. 
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MACS Job Submission Status 
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Genboree email Notifying You MACS Job is Complete 
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Retrieve MACS Results from “Files” in Your Designated Database 

The MACS results file will be 
located within Files, within the 
database that you designated.  

Clicking on a file in the Data Selector 
will highlight it in Details.  Then click on 
the link in Details to download the file. 
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MACS Results Downloaded in Excel 
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Summit = location with highest 
fragment pileup, predicted as 
precise binding location 



MAC Results Uploaded to Genboree 
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We now wish to visualize the peaks called 
by MACs in the context of genomic and/or 
epigenomic data via the Genboree Browser 



Tell the Genboree Browser What You Wish to View 
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Select your Group and Database.  Click “View” 
(“chr1” is default, and can be changed (next slides) 



View MACS Results in the Genboree Browser 
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The MACS files contained in the Data Selector are 
now displayed in the Genboree Browser 

Data Selector 



Change View of BMC:H3Kme3 Data 
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Select chr17 and type in new “From” and “To” coordinates to generate this view 



Explore Visualization Settings in Genboree Browser 

Change settings to view data of interest 
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Peak evaluation 

• H3K4me3  
– Actively transcribed genes 
– Poised genes 

• co-occuring with H3K27me3 
– Overlap with gene promoters 

• H3K4me1 
– Mark of distal enhancers 

• Expect different distribution  H3K4me3 
• Simple check 

– Summary of peak distribution  
– With respect to gene elements 
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H3K4me3 H3K4me1 

TSS+/-3k 13693  57.2 % 5381 17.7% 

Exons 868   3.6% 2154 7.1% 

Introns 2707 11.3% 8416 27.7% 

Intergenic 6675 27.9 % 14429 47.5% 

Total 23943  30380 

TSS+/-3k 

Exons 

Introns 

Intergenic 

TSS+/-3k 

Exons 

Introns 

Intergenic 

H3K4me3 H3K4me1 

Please note: Genboree does not generate these visuals 
(data is exported and pie charts are generated in Excel) 
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