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Role: Data genera,on Data organiza,on Data access 

Tasks: Perform assays 
Perform analyses 
Validate data 
Submit data files 

Define submission process 
Data processing & validaOon 
Data file storage 
Metadata curaOon 

Web-‐based searches 
Data downloads 
ConsorOum standards 
REST API	  

Submit metadata 






ENCODE Portal
 
hQps://www.encodeproject.org
 

• Central source for ENCODE data: experimental and analysis data	  

• Hub for project	  informaOon: data	  standards, publicaOons 
• High-‐quality metadata: data	  provenance & transparency 

http:hQps://www.encodeproject.org





ENCODE Portal: Workshop goals
 
hQps://www.encodeproject.org
 

• View informaOon about	  the project	  
• Find ENCODE data	  
• Visualize and download assays & data	  files 
• Access ENCODE data	  and data	  files via	  the REST API	  


http:hQps://www.encodeproject.org


ENCODE Portal organizaOon
 

Search 

Quick	  help 
Recent news 

Find data	  

Get started 

Project informaOon 
So@ware & pipelines 

hQps://www.encodeproject.org
 

http:hQps://www.encodeproject.org


ENCODE project	  documentaOon
 

Tutorials 

PublicaOons 
Experimental 
Standards 

hQps://www.encodeproject.org
 

http:hQps://www.encodeproject.org


PublicaOons & related datasets
 



Experimen standards: anObody characterizaOons
 




Find ENCODE data	  


Search 

Browse 

hQps://www.encodeproject.org
 

http:hQps://www.encodeproject.org







Search ENCODE data	  

Enter “skin” into search box
 

hQps://www.encodeproject.org
 

http:hQps://www.encodeproject.org



Search ENCODE data	  


hQps://www.encodeproject.org
 

http:hQps://www.encodeproject.org



Browse ENCODE data	  


hQps://www.encodeproject.org
 

http:hQps://www.encodeproject.org


 

 

 

 

 



	 

	 

	 

	 

	 

Filter all ENCODE data	  using metadata	  

•	 Categories on the le@ are 

metadata describing 
assays and files 

•	 SelecOng an opOon in the 
category narrows results 

•	 Choosing more than one 
opOon in a category acts 
as an “OR” 

•	 Choosing more than one 
category acts as an “AND” 

•	 Select “skin” under the 
“Organ” category 

hQps://www.encodeproject.org
 

http:hQps://www.encodeproject.org


Combine search & filtering
 

hQps://www.encodeproject.org 




Visualize & download data	  


hQps://www.encodeproject.org
 

http:hQps://www.encodeproject.org


Metadata	  describing	  ENCODE	  assays	  

Biological	  
replicate	  1	  

Technical	  
replicate	  1	  

Technical	  
replicate	  2	  

Biological	  
replicate	  2	  

Raw	  data	  
file	  (fastq)	  

Processed	  
file	  (bam)	  

Experiment	  

So\ware	  &	  
pipelines	  

Technical	  
replicate	  1	  

Raw	  data	  
file	  (fastq)	  

Processed	  
file	  (bam)	  

So\ware	  &	  
pipelines	  

Biological	  
replicate	  1	  

Technical	  
replicate	  1	  

Raw	  data	  
file	  (fastq)	  

Processed	  
file	  (bam)	  

Control	  
experiment	  

So\ware	  &	  
pipelines	  

Processed	  file	  
(peak	  calls)	  

So\ware	  &	  
pipelines	  



Iden'fy	  reusable	  experimental	  variables	  

Biosamples	  

•  Type	  (e.g.	  'ssue,	  cell	  line)	  
•  Ontology	  term	  name	  
•  Source,	  product	  id,	  lot	  id	  
•  Treatments	  
•  Knockdown	  
•  Fusion	  construct	  informa'on	  
•  Donor	  or	  strain	  informa'on	  
•  Dates	  (e.g.	  growth,	  harvest,	  
	  	  	  	  	  procurement)	  
•  Passage	  number	  
•  Star'ng	  amount	  	  
•  Lab	  assigned	  IDs	  

An'bodies	  

•  Source,	  product	  id,	  lot	  id	  
•  Isotype	  
•  An'gen	  
•  Host	  
•  Purifica'on	  method	  
•  Valida'on	  status	  
•  NHGRI	  approval	  status	  
•  Target	  
•  Species	  
•  Dbxrefs	  

Libraries	  

•  Library	  prepara'on	  protocol	  
•  Strand	  specificity	  
•  Size	  selec'on	  method	  
•  Valida'on	  document	  
•  Lysis	  method	  
•  Sonica'on	  method	  
•  Extrac'on	  method	  
•  Nucleic	  acid	  type	  
•  Nucleic	  acid	  size	  range	  

+	  

Files	  

Peak	  calls	  

•  Reference	  genome	  version	  
•  Alignment	  so\ware	  
•  So\ware	  parameters	  
•  So\ware	  version	  
•  Quality	  metrics	  (e.g.	  NRF,	  FRiP)	  	  

Alignment	  

(selected	  subset	  of	  all	  metadata)	  

Experiment	  with	  replicates	  



Accession	  them	  

Biosamples	  

•  Type	  (e.g.	  'ssue,	  cell	  line)	  
•  Ontology	  term	  name	  
•  Source,	  product	  id,	  lot	  id	  
•  Treatments	  
•  Knockdown	  
•  Fusion	  construct	  informa'on	  
•  Donor	  or	  strain	  informa'on	  
•  Dates	  (e.g.	  growth,	  harvest,	  
	  	  	  	  	  procurement)	  
•  Passage	  number	  
•  Star'ng	  amount	  	  
•  Lab	  assigned	  IDs	  

An'bodies	  

•  Source,	  product	  id,	  lot	  id	  
•  Isotype	  
•  An'gen	  
•  Host	  
•  Purifica'on	  method	  
•  Valida'on	  status	  
•  NHGRI	  approval	  status	  
•  Target	  
•  Species	  
•  DBxrefs	  

Libraries	  

•  Library	  prepara'on	  protocol	  
•  Strand	  specificity	  
•  Size	  selec'on	  method	  
•  Valida'on	  document	  
•  Lysis	  method	  
•  Sonica'on	  method	  
•  Extrac'on	  method	  
•  Nucleic	  acid	  type	  
•  Nucleic	  acid	  size	  range	  

+	  

Files	  

Peak	  calls	  

•  Reference	  genome	  version	  
•  Alignment	  so\ware	  
•  So\ware	  parameters	  
•  So\ware	  version	  
•  Quality	  metrics	  (e.g.	  NRF,	  FRiP)	  	  

Alignment	  

(selected	  subset	  of	  all	  metadata)	  

Experiment	  with	  replicates	  (ENCSR000DRY)	  

ENCBS095DKV	  (biosample)	  
ENCDO826IFN	  (donors)	   ENCAB964IAU	   ENCLB239KAN	   ENCFF254TDA	  



Metadata	  integra'on	  using	  ontologies	  

DCC	  OBI	  (for	  assays):	  hPp://obi-‐ontology.org	  
EFO	  (for	  cell	  lines):	  	  hPp://www.ebi.ac.uk/efo/	  
UBERON	  (for	  'ssues):	  hPp://uberon.org/	  
CL	  (for	  primary	  cells):	  hPp://cellontology.org/	  
ChEBI	  (for	  treatments):	  hPps://www.ebi.ac.uk/chebi/	  

ENCODE	  portal	  
(DCC)	  

Other	  
projects	  



New	  ENCODE	  portal	  

An	  ontology	  is	  a	  set	  of	  words...	  

nucleus	  chromosome	  

..	  with	  different	  types	  of	  relaRonships	  to	  each	  other.	  
All	  relaRonships	  must	  be	  true	  

because	  inferences	  can	  be	  made	  based	  on	  these	  relaRonships	  

mitochondrial	  chromosome	  

mitochondrion	  

cell	  
Parent	  term	  

Child	  term	  

part_of	  

part_of	  

part_of	  

part_of	   is_a	  

part_of	  
X	  

part_of	  

X	   part_of	  

hPp://www.geneontology.org/GO.ontology.rela'ons.shtml	  



Impact	  of	  using	  ontologies:	  
Common	  ontologies	  =	  instant	  interoperability	  

mesoderm 

cardiac muscle cell 

heart 

circulatory system 

part_of	  

develops_from	  

myoblast 

part_of	  

develops_from	  develops_from	  

develops_from	  

part_of	  

hPp://uberon.org/	  
hPp://cellontology.org/	  

Explicit	  rela'onships	  

Inferred	  rela'onships	  



Impact	  of	  using	  ontologies:	  
Common	  ontologies	  =	  instant	  interoperability	  

ectoderm	  

kera'nocytes	  

skin	  

integumentary	  system	  

part_of	  

develops_from	  

stra'fied	  
epithelial	  
stem	  cell	  

part_of	  

develops_from	  develops_from	  

develops_from	  

part_of	  

hPp://uberon.org/	  
hPp://cellontology.org/	  

Explicit	  rela'onships	  

Inferred	  rela'onships	  



View	  experimental	  metadata	  

hPps://www.encodeproject.org/experiments/ENCSR823VEE/	  

The	  set	  up	  of	  the	  assay,	  including	  
controls	  (if	  needed)	  

Details	  of	  how	  the	  assay	  was	  done	  

Protocols	  

Links	  to	  more	  sample	  informa'on	  



Data	  provenance	  &	  reproducibility	  

hPps://www.encodeproject.org	  

•	  File	  related	  based	  on	  analysis	  steps	  
•	  Interac've	  graph:	  click	  on	  file	  nodes	  and	  
so\ware	  steps	  
•	  Running	  pipelines	  will	  be	  covered	  in	  more	  
detail	  tomorrow	  

•	  Visualize	  data	  for	  a	  single	  assay	  
•	  Download	  individual	  files	  
	  



Access	  the	  ENCODE	  Portal	  via	  REST	  API	  

Metadata	  database	  
Metadata	  in	  JSON	  format	  

Metadata	  viewed	  as	  
web	  page	  

Query	  programma'cally	  
using	  the	  REST	  API	  

DCC	  



Programma'c	  access	  to	  the	  ENCODE	  Portal	  

	  	  

•  All	  Portal	  content	  is	  accessible	  via	  URL’s;	  just	  add	  ?format=json	  
•  The	  database	  record	  is	  returned	  in	  JSON	  format	  
•  JSON	  can	  be	  parsed	  in	  your	  language	  of	  choice	  

hPps://www.encodeproject.org/help/rest-‐api/	  



Retrieve	  search	  results	  via	  REST	  API	  

	  	  



Role	  of	  a	  genomic	  resource	  

DCC	  Genomic	  
Resource	  

Literature	  cura'on	  
Data	  wrangling	  
Data	  integra'on	  

Hypothesis	  genera'on	  
Addi'onal	  integra'on	  
Use	  in	  analysis	  

Data	  genera'on	  

Experimental	  data	  

Publica'ons	  

Computa'onal	  
analyses	  



Tomorrow:	  ENCODE	  uniform	  processing	  pipelines	  

Reminder:	  See	  the	  ‘Prepare	  to	  run	  web-‐based	  pipelines’	  PDF	  to	  prepare	  for	  tomorrow’s	  workshop.	  



Tomorrow:	  ENCODE	  genomic	  annota'ons	  



Coming	  soon:	  	  
Search	  ENCODE	  data	  by	  genomic	  region	  

	  	  



ENCODE	  DCC	  

Tim	  Dreszer	  	  	  	  Nikhil	  Podduturi	  Laurence	  Rowe	  Forrest	  Tanaka	  

Esther	  Chan	  	  	  	  Jean	  Davidson	  	  Cricket	  Sloan	  	  	  Seth	  StraPan	  

Eurie	  Hong	  	  	  Mike	  Cherry	  (PI)	  Jim	  Kent	  (co-‐PI)	  	  	  Ben	  Hitz	  

Brian	  Lee,	  Stuart	  Miyasato,	  MaP	  Simison,	  Zhenhua	  Wang	  

Data	  wranglers	  

So\ware	  engineers	  

QA,	  systems,	  admin	  

Marcus	  Ho	  	  	  	  Adi'	  Narayanan	  	  	  

Biocurator	  assistant	  




