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Outline 

 

1.  Search and download through ENCODE portal 

2.  Search and visualize ENCODE annotations (gene 

expression, candidate promoters, enhancers …) 

3.  Visualize ENCODE chromatin interaction data (Hi-

C, ChIA-PET) 

4.  Annotate genetic variants by HapReg and 

RegulomeDB. 



www.encodeproject.org 



All the tutorial materials are 
available on the ENCODE portal 







How to search ENCODE datasets 
   -- type “heart CTCF” 



Various filters are available 



Choose mm9 in genome assembly,  
then click visualization button 



Visualizing data in UCSC genome 
browser 



Visualizing data in UCSC genome 
browser 



Visualizing data in UCSC genome 
browser 



Visualizing data in UCSC genome 
browser 

CTCF binding sties 

CTCF raw signals 



Downloading data:  
 Option 1: batch download 



Option 1: batch download 
   -- command-line based 



Option 2: download individual file 



Option 2: download individual file 



Option 2: download individual file 



Experimental protocols are available 
too! 



Assignment 

 

1.  Search H3K4me3 in human heart on the 

ENCODE portal, and display the tracks on UCSC 

genome browser. 



Outline for the workshop 

 

1.  Search and download through ENCODE portal 

2.  Search and visualize ENCODE annotations (gene 

expression, promoters, enhancers …) 

3.  Visualize ENCODE chromatin interaction data (Hi-

C, ChIA-PET). 

4.  Search and Visualize Roadmap Epigenomics 

project data through WashU Epigenome Browser. 



ENCODE annotations 



ENCODE element query website 



Query gene expression and 
regulatory elements 



Click human tab, and search for the 
expression for Sox2 



Visualize and save the gene 
expression profile 



You can choose the cell types to 
display! 



You can choose the cell types to 
display! 















Linking enhancers to target promoters 
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3dgenome.org 
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Hi-C measures genome-wide chromatin interaction 
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http://3dgenome.org 



Users can query by gene name or genomic loci 



Navigation bars to explore Hi-C data 







Built-in genome browser session 



You can use your own Hi-C data  
   - no need to upload! 



Use virtual 4C to hypothesize the 
enhancer promoter interaction 



Virtual 4C is derived from Hi-C 
matrix 
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Online tools for variants annotation 



Type variant name here 



Scoring scheme for regulomeDB 



Variants annotation by regulomeDB 

Slide provided by Jill Moore (U. Mass) 



Variants annotation by regulomeDB 



Variants annotation by regulomeDB 



Variants annotation by regulomeDB 



Variants (rs17293632) annotation by 
HaploReg 



Variants (rs17293632) annotation by 
HaploReg 

HaploReg will list the potential functional annotation for all the 
variants in the same LD. 



Variants (rs17293632) annotation by 
HaploReg 
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