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The Data Used in Case Study 13 
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1. Dedeurwaerder, S.et al. (2011) "Evaluation of the Infinium 
Methylation 450K technology", Epigenomics 3(6):771-84. 
 

2. 16 breast tissue samples were profiled (8 normal, 8 primary 
tumor samples) 
 

3. The paper evaluates 450K technology and does not report any 
analysis concerning cancer biology. 
 

4. We analyze the data to explore epigenomic states and cell type 
composition of normal and tumor samples. 



Overview of Case Study 13 
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Part 1: Cluster all 16 breast tissue samples using the Epigenomic 
 Heatmap tool 
 

Part 2: Compare the 16 samples against the Human Epigenome Atlas 
 to determine tissue compositions using the Epigenomic 
 Heatmap tool 
 

Part 3: Identify differentially methylated probes, genes, and 
 pathways between 8 normal and 8 tumor samples using the 
 LIMMA comparison tool 
 
 



Part 1: Cluster all 16 breast tissue 
samples  
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Part 1: Introduction 
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• We will apply Epigenomic Heatmap tool to cluster all 16 breast 
tissue samples.  
 

• We anticipate a pattern discriminating 8 tumor samples from 8  
normal samples. 
 

• The tumor samples may be more heterogeneous than normal 
samples 
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Step 1.  Drag “Breast 450K” database into the “Input Data” box. 

This will cause the “Visualization” -> “View Track Grid” tool turn green (meaning it is active).  

Click this tool to view the tracks within this database. 



Part 1: Create Your Data Grid-Con’d 
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Step 2.  Select which data attribute 

to be displayed on the X and Y-axes 

in the output. 

Step 3.  Click “Submit” 
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Step 4.  Click “OK” 
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Step 5. Select the samples 

of interest (in this case, two 

cells with 8), by clicking on 

each cell. 

Step 6. Click‘Selections’ 

-> ‘Save Selections’ 

Step 7.  Select your user group 

Step 8. Select your database  

Step 9.  Name this list of tracks 

Step 10.  Click “Save Selections” to 

create a list of tracks, called 

”UC13_Breast_450k_1” 

 

Repeat above process to create 

another list called 

“UC13_Breast_450k_2” 



Part 1: Tool Launch 

Step 13. 

-Click on “Epigenome” 

-Click on “Compute Similarity Matrix (heatmap)” 

-Start analysis job using default settings 

(“submit”) 
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Step 11. Drag and drop two selected lists of tracks 

from your database and an ROI track  

(Promoters:LCP) from the ROI Repository 

group into the Input Data box 

Step 12:  Populate “Output Targets” with the 

appropriate database and project folder 



11 

 

Step 14.  Check that the “Input Files Directory” and “Output  

Database/Project” are correct (based on what you named them).  Use the default parameters. 

 

A default “Analysis Name” is generated by Genboree.  It is recommended that all text and the time stamp 

be kept, and that you append some unique text to the beginning to help you distinguish different jobs run 

from the same tool. 

Step 15.  Scroll down and 

click on “Submit” 
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The body of the email will contain the following note and a link to the results file:  “Result File Location in the Genboree 

Workbench: 

http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13 

You will receive an email with the following message: 

“Genboree: Your Epigenomic Experiment Heatmap Tool job is complete”  

Part 1: Access You Result 

http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13
http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13
http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13
http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13
http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13


Part 1: Heatmap Output (Promoters:LCP) 

Tumor 

Normal 
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Part 1: Heatmap Output (Promoters:HCP) 

Tumor 

Normal 

LCP discriminate tissue type better than HCP 
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Part 2: Compare 450K profiles (8 tumor, 8 
normal) against reference epigenomes from 

the Epigenome Atlas  
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Part 2: Introduction 
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• In Part 1, we found that tumor and normal samples are 
different. Now we ask if the difference is due to tissue 
composition by comparing the samples against the Human 
Epigenome Atlas. 

 
• Plan: Compare 8 tumor and 8 normal 450K profiles against  

normal tissue profiles from the Human Epigenome Atlas using 
the Epigenomic Heatmap tool 
 

• Note: We compare epigenomic profiles obtained using different 
technologies (Illumina 450K vs MeDIP-seq). 



Reference MeDIP profiles of Normal Tissues 
and Cell Lines from the Atlas 
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1. Breast Luminal Epithelial Cells 
2. Breast Myoepithelial Cells 
3. Breast Stem Cells 
4. Peripheral blood mononuclear primary cells 
5. Fetal Brain 
6. H1 Cell Line 
7. CD4 Memory Primary Cells 
8. CD4 Naive Primary Cells 
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Access the “Epigenome Atlas” from the Genboree homepage 



Access the Human Epigenome Atlas Data 

19 

Click on “Interactive Visualization & Download” 

to launch the grid viewer. 
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Step1: select (26) Me-

DIP tracks: 

(3) Breast Luminal 

Epithelial Cells 

(3) Breast 

Myoepithelial Cells 

(4) Breast Stem Cells 

(3) CD4 Memory 

Primary Cells 

(3) CD4 Naïve Primary 

Cells 

(5) Fetal Brain 

(2) H1 Cell Line 

(3) Peripheral Blood 

Mononuclear Primary 

Cells 

Step 2. Click ‘Selections’ 

-> ‘Save Selections’ 

Step 3.  Select your user 

group 

Step 6.  Click “Save Selections” 

Step 4. Select your 

database 

Step 5.  Name this list of tracks 
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Step 9. 

-Click on “Epigenome” 

-Click on “Compute Similarity Matrix (heatmap)” 

-Start analysis job using default settings 

(“submit”) 

Step 7. Drag and drop two selected lists of tracks 

from your database and an ROI track  

(Promoters:LCP) from the ROI Repository 

group into the Input Data box 

Step 8:  Populate “Output Targets” with the 

appropriate database and project folder 
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Step 14.  Check that the “Input Files Directory” and “Output  

Database/Project” are correct (based on what you named them).  Use the default parameters. 

 

A default “Analysis Name” is generated by Genboree.  It is recommended that all text and the time stamp 

be kept, and that you append some unique text to the beginning to help you distinguish different jobs run 

from the same tool. 

Step 15.  Scroll down and 

click on “Submit” 
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The body of the email will contain the following note and a link to the results file:  “Result File Location in the Genboree 

Workbench: 

http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13 

You will receive an email with the following message: 

“Genboree: Your Epigenomic Experiment Heatmap Tool job is complete”  

http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13
http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13
http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13
http://www.genboree.org/java-bin/project.jsp?projectName=Use_Case_13


Part 2: Heatmap Output (Promoters:LCP) 

Most tumor samples appear to contain more blood and immune cells than normal tissue. 
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Part 2: Heatmap Output (Promoters:HCP) 
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Part 2: Heatmap Output (Promoters:ICP) 
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Part 2: Heatmap Output (Promoters:HCP) 

1. Normal samples (450K data) are most similar to normal breast cell types (MeDIP-seq data) 

2. Tumor 6 shows a unique profile 
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Part 3: LIMMA_Comparison: Breast 
Normal vs Breast Tumor 
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Part 3: Introduction 
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• In Part 2, we found that most breast tumor samples appear to 

contain an excess of blood and immune cells. 
 

• Hypothesis: Comparison of normal and tumor tissue should 
reveal differentially methylated genes that are involved in 
immune related pathways or biological processes. 
 

• Plan: Identify differentially methylated probes, genes, and 
pathways by comparing normal and tumor tissues using the 
LIMMA comparison tool. 
 
 



30 

Step 1.  Drag “Breast 450K” database into the “Input Data” box. 

This will cause the “Visualization” -> “View Track Grid” tool turn green (meaning it is active).  

Click this tool to view the tracks within this database. 



Part 1: Create Your Data Grid-Con’d 
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Step 2.  Select which data attribute 

to be displayed on the X and Y-axes 

in the output. 

Step 3.  Click “Submit” 
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Step 4.  Click “OK” 
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Step5: select ‘Normal’ 

signals 

Step 6. Save selection 

Step 7.  Select your user group 

Step 10.  Click “Save Selections” 

Step 8. Select your database 

Step 9.  Name this list of tracks 
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Step 11: select ‘Normal’ 

signals 

Step 12. Save selection 

Step 13.  Select your user group 

Step 16.  Click “Save Selections” 

Step 14. Select your database 

Step 15.  Name this list of 

tracks 
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Step 18. 

-Click on “Epigenome” 

-Click on “Analyze Signals” -> “Compare by 

LIMMA” -> “Tracks” 

-Start analysis job using default settings 

(“submit”) 

Step 17a. Drag and drop two selected lists of tracks 

from your database and an ROI track  

(Promoters:ALL) from the ROI Repository 

group into the Input Data box 

17b  Populate “Output Targets” with the appropriate 

database and project folder 
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Step 19. Click to download the 

differentially methylated 

genes 



Part 3: The Gene List 
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Step 20. Copy the gene list and 

past it to DAVID for 

enrichment analysis 

David Gene Name Batch Viewer: 

http://david.abcc.ncifcrf.gov/list.jsp 

http://david.abcc.ncifcrf.gov/list.jsp


Part 3: The Gene List 
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Step 22. Past the copied gene list 

Step 23. Select 

“OFFICIAL_GENE_SYMBOL” 

Step 24. Click “Gene List” 
Step 25. Click “Submit List” 

(below) 

Step 21. Click ‘Upload’ 



DAVID – Functional Annotation Chart 
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Step 26. Click  ‘Shortcut to DAVID 

Tools’ -> ‘Functional 

Annotation Chart’ 



DAVID – Gene Ontology 
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Step 27. Select Homo sapiens 

Step 28. Click ‘Select Species’ 

Step 29. Expand ‘Gene_Ontology’ 

Step 30. Check 

‘GOTERM_CC_ALL’ 

Step 31. Check 

‘GOTERM_MF_ALL’ 



DAVID – View Functional Annotation 
Chart 
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Step 32. Click ‘Functional 

Annotation Chart’ 



Part 3: Enriched Biological Process 
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