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Overview	
  
● ENCODE Element	
  Browser:

■	 Gene expression across mulNple cell types
■	 (PutaNve) cis-­‐regulatory elements

●	 3D Genome	
  Browser:	
  
■	 Hi-­‐C visualizaNon
■	 ChIA-­‐PET visualizaNon

●	 Goals of these resources:
■	 Querying the most	
  relevant	
  ENCODE data	
  
■	 Visualizing complex data	
  
■	 Providing addiNonal layer of evidence for the


target	
  gene of cis-­‐regulatory elements
●	 Requires Javascript; Recommends HTML5,

Chrome 40+	
  



Part I:	
  
The	
  ENCODE Element	
  Browser	
  



hLp://www.encodeproject.org/	
  



 

 

ENCODE	
  Element	
  Browser:	
  Gene
expression (OpJon 1)
●	 Click on HUMAN
●	 Under	
  OpJon 1:	
  Search Gene	
  Expression, enter IKZF1, click	
  

Submit. (Accepted inputs include gene symbol, refseq,	
  Uniprot)
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Candidate	
  cis-­‐regulatory element finder	
  
(OpJon	
  2 & OpJon	
  3)
●	 Queries for candidate cis-­‐regulatory element	
  

regions with DNase	
  HypersensiJve	
  Sites (DHSs)
and TranscripJon Factor Binding Sites (TFBS), from	
  
Stamatoyannopoulos and Crawford Labs, as
compiled by	
  Weng Lab.

●	 Fast	
  and easy way to determine cis-­‐regulatory
elements and their Nssue specificity.



 

 

 

ENCODE	
  Element	
  Browser:	
  Candidate cis-­‐
regulatory element finder	
  (OpJon 2)
●	 Under	
  OpJon 2:	
  search cis-­‐elements	
  in a given

genomic	
  region
■	 Select	
  chr7
■	 Enter 50,300,000 for start	
  and 50,305,000 for end	
  



ENCODE	
  Element	
  Browser:	
  Candidate cis-­‐
regulatory element finder	
  (OpJon 2)



 

ENCODE	
  Element	
  Browser:	
  Candidate cis-­‐
regulatory element finder	
  (OpJon 3)
● Under	
  OpJon 3:	
  search cis-­‐elements	
  surrounding	
  a

gene, enter IKZF1 for gene and 1 kb	
  for window.



ENCODE	
  Element	
  Browser:	
  Candidate cis-­‐
regulatory element finder	
  (OpJon 3)



 
  

  

 

 

 
 

 
 

  

ENCODE Element Browser: DHS-­‐Linkage
(OpJon	
  4)
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Thurmond et al,	
  Nature 2012




 

ENCODE Element Browser: DHS-­‐Linkage
(OpJon	
  4)
●	 Under	
  OpJon 4:	
  search	
  cis-­‐elements	
  LINKED to a

gene	
  based on DNaseI HSS specificity, enter IKZF1
for gene.



ENCODE Element Browser: DHS-­‐Linkage
(OpJon	
  4)

OpJon 2:	
  search cis-­‐elements	
  in a
given genomic	
  region



Part II:	
  
The	
  3D Genome	
  Browser	
  



 

 

 

 

 

 

 

 

 

Overview	
  (hLp://3dgenome.org)
● Hi-­‐C Genome Browser

■ Hi-­‐C visualizaNon
● Virtual 4C

■ Virtual 4C (derived from Hi-­‐C Data)
■ ChIA-­‐PET visualizaNon

● Main Features
■ Easily browse some of the high-­‐quality, published Hi-­‐C

data	
  
■ Contextualized with customizable UCSC Browser
■ Browse your	
  own Hi-­‐C data (BUTLR	
  format)



The	
  Hi-­‐C	
  Genome	
  Browser	
  (SOX2)

Search by Gene
or LocaNon

UCSC Browser	
  
Session
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The Contact Matric yielded by Hi-­‐C Data
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InterpreJng the Data	
  

Double click on a region of interest	
  to zoom in
(Don’t	
  forget	
  the navigaNon bar)

Single click on heatmap region to obtain the
genomic	
  regions



AdjusJng intensity to highlight the scope
of interacJons	
  

Adjust	
  the minimum and
maximum intensity cutoffs with

the slider.

Change the intensity cutoffs with
textbox arrows or directly enter
the values, then clicking refresh



Customizing and Aligning UCSC Browser



 

 

Use Your Own	
  Hi-­‐C Data	
  

●	 Similar to UCSC Genome Browser’s visualizaNon of
bigWig/bigBed on remote servers, the 3D Genome
Browser could visualize Hi-­‐C matrices as BUTLR
(Binary Upper TrianguLar MatRix)	
  files.	
  

●	 The BUTLR file format	
  decreases disk memory
usage and allows random access.



The	
  Virtual 4C and ChIA-­‐PET	
  (BCR1)

Gene	
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Uniprot
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Thank	
  you!
● Yue Laboratory
● Ross Hardison
● John

Stamatoyannopoulos
● Zhiping Weng &

ENCODE Encyclopedia	
  
Group

● ENCODE	
  DCC
●	 ENCODE Outreach Group
●	 Funding: PhRMA foundaNon, Penn STATE

CTSI, 5U01CA176063-­‐02 (UCI)
●	 Feedbacks Welcome!


