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	  	  	  	  	  	  	  	  	  	  Role	  of	  a	  DCC	  
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Metadata	  integraPon	  using	  ontologies	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

DCC	  OBI	  (for	  assays):	  h4p://obi-‐ontology.org	  
EFO	  (for	  cell	  lines):	  	  h4p://www.ebi.ac.uk/efo/	  
UBERON	  (for	  Pssues):	  h4p://uberon.org/	  
CL	  (for	  primary	  cells):	  h4p://cellontology.org/	  
ChEBI	  (for	  treatments):	  h4ps://www.ebi.ac.uk/chebi/	  

ENCODE	  
portal	  
(DCC)	  

Other	  
projects	  



CollecPng	  Rich	  Metadata	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Figure	  1,	  Hong,	  Eurie	  L.,	  et	  al.	  
"Principles	  of	  metadata	  organizaPon	  
at	  the	  ENCODE	  data	  coordinaPon	  
center."	  Database	  2016	  (2016):	  
baw001.	  

 



IdenPfying	  reusable	  resources	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Figure	  1,	  Hong,	  Eurie	  L.,	  et	  al.	  
"Principles	  of	  metadata	  organizaPon	  
at	  the	  ENCODE	  data	  coordinaPon	  
center."	  Database	  2016	  (2016):	  
baw001.	  

 

ENCAB000AAA	  ENCBS000AAA	   ENCFF000AAA	  

ENCPL000AAA	  ENCLB000AAA	  ENCDO000AAA	  

ENCSR000AAA	  



IdenPfying	  Biosamples	  
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Tissue and primary cell dissections Model organisms Stem cell derivation  

Immortalized cell lines 



Biological	  
sample	  A	  

Library	  1	  

Library	  2	  

SoSware,	  
Pipelines	  Raw	  data	  

file	  (fastq)	  

Raw	  data	  
file	  (fastq)	  

Processed	  
file	  (bam)	  

Biological	  
sample	  B	   Library	  1	  

Raw	  data	  
file	  (fastq)	   Processed	  

file	  (bam)	  
SoSware,	  
Pipelines	  Raw	  data	  

file	  (fastq)	  

Data	  Model	  to	  Track	  Provenance	  

Biological	  
sample	  A	  

Processed	  
file	  (bam)	  

SoSware,	  
Pipelines	  

Raw	  data	  
file	  (fastq)	  Library	  1	  

SoSware,	  
Pipelines	  

Processed	  
file	  (peaks)	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  
ENCSR000FCH has sequencing runs, 
https://www.encodeproject.org/experiments/ENCSR768LHG/ has 2 libraries 

Experiment 

Control Experiment 

Biological Replicate 



What	  can	  a	  DCC	  Provide?	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

●  curaPon	  
●  integraPon	  
●  standardizaPon	  
●  resource	  idenPficaPon	  
●  provenance	  and	  context	  
●  reproducibility	  
●  data	  sharing	  
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ENCODE	  Portal	  OrganizaPon	  

Find	  data	  

Encyclopedia	  

Project	  informaPon,	  
soSware,	  pipelines	  

Get	  
started	  

Quick	  help	   Recent	  news	  

Keyword	  Search	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  
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Help	  and	  Resources	  

Release	  Policy	  

Tutorial
s	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

TwiJer:	  @encodedcc,	  
Help	  desk:	  encode-‐help@lists.stanford.edu,	  
Email	  list	  for	  news	  and	  announcements:	  
h4ps://mailman.stanford.edu/mailman/
lisPnfo/encode-‐announce	  

InformaPon	  on	  
phases	  and	  other	  
projects	  



ENCODE	  Project	  DocumentaPon	  

PublicaPons	  

Experimental	  
standards	  

Tutorial
s	  
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PublicaPons	  and	  Related	  Datasets	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

ENCODE	  data	  files	  used	  in	  
the	  publicaPon’s	  analysis	  

https://www.encodeproject.org/search/?type=Publication 



Biosamples	  

h4ps://v43rc3-‐master.demo.encodedcc.org/search/?
type=Biosample&transfecPon_method=electroporaPon	  	   Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Donor	  informaPon	  	  

Experiments	  that	  use	  
this	  biosample	  

Construct	  details	  

Lab	  a4ribuPon	  
and	  biosample	  
descripPon	  

Every	  sample	  has	  a	  
unique	  accession	  

Filter	  by	  feature	  

https://www.encodeproject.org/search/?type=Biosample 



AnPbodies	  
https://www.encodeproject.org/search/?type=AntibodyLot  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Level	  of	  
characterizaPon	  

Every	  lot	  has	  a	  
unique	  accession	  

AddiPonal	  filters	  



AnPbody	  characterizaPons	  
	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Lot	  informaPon	  
and	  hyperlinks	  

Details	  of	  the	  
characterizaPon	  

CharacterizaPons	  
provided	  by	  labs	  

Actual	  image	  or	  
table	  provided	  

h4ps://www.encodeproject.org/anPbodies/ENCAB000BFX/	  	  



Encyclopedia	  Access	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

h4ps://www.encodeproject.org/data/annotaPons/	  
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Find	  ENCODE	  Data:	  Views	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  

SEARCH REPORT MATRI
X 



ENCODE	  Data	  Search	  View	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

https://www.encodeproject.org/search/?type=Experiment 

Summary	  per	  
experiment	  

Filters	  

AcPon	  bu4ons	  



ENCODE	  Data	  Report	  View	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

https://www.encodeproject.org/report/?type=Experiment 

Tabular	  format	  

Can	  sort	  by	  column	  

Can	  adjust	  columns	  and	  
download	  the	  TSV	  



	  	  	  	  	  	  	  	  	  	  ENCODE	  Data	  Matrix	  View	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	    

Collapsed	  by	  
biosample	  term	  

Organized	  by	  
assay	  

https://www.encodeproject.org/matrix/?type=Experiment 

Filters	  	  

Filter	  by	  keyword	  



Find	  ENCODE	  data	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Search	  Browse	  

h4ps://www.encodeproject.org	  



Search	  ENCODE	  data	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  

Demo	  1:	  
Free	  text	  search	  of	  ENCODE	  data	  



Search	  ENCODE	  data	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  

Enter	  “skin”	  into	  search	  box	  



Search	  ENCODE	  data	  

h4ps://www.encodeproject.org	  

skin	  is	  an	  ontological	  
search,	  not	  just	  text	  match	  



Browse	  ENCODE	  data	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  

Demo	  2:	  
	  Browsing	  and	  filtering	  of	  ENCODE	  data	  



Browse	  ENCODE	  data	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  



Filter	  all	  ENCODE	  data	  using	  metadata	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  

•  Categories	  on	  the	  leS	  are	  
metadata	  describing	  
assays	  and	  files	  

	  
•  SelecPng	  an	  opPon	  in	  the	  

category	  narrows	  results	  
	  
•  Choosing	  more	  than	  one	  

opPon	  in	  a	  category	  acts	  
as	  an	  “OR”	  

	  
•  Choosing	  more	  than	  one	  

category	  acts	  as	  an	  “AND”	  
	  
•  Select	  “skin”	  under	  the	  

“Organ”	  category	  



Search	  &	  Filter	  ENCODE	  data	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  

Demo	  3:	  
	  Combine	  search	  &	  filter	  of	  ENCODE	  data	  



Combine	  Search	  and	  Filtering	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

h4ps://www.encodeproject.org/search/?
searchTerm=skin&type=Experiment&assay_Ptl
e=RNA-‐
seq&replicates.library.biosample.life_stage=ad
ult	  	  



Experimental	  Details	  Page	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

The	  setup	  and	  details	  of	  of	  the	  assay,	  
including	  controls	  (if	  required	  for	  assay	  
type)	  

InteracPve	  file	  associaPon	  graph,	  
showing	  connecPons	  between	  
processed	  files	  

h4ps://www.encodeproject.org/experiments/
ENCSR000CUR/	  	  

ReplicaPon	  informaPon,	  including	  links	  
to	  biosample	  informaPon	  



Experimental	  Details	  Page	  (conPnued)	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Table	  showing	  details	  for	  all	  files.	  A	  
drop	  down	  menu	  allows	  you	  to	  filter	  	  
the	  files	  mapped	  to	  the	  assembly	  of	  
your	  choice.	  

Protocol	  documents	  

h4ps://www.encodeproject.org/experiments/ENCSR823VEE/	  

h4ps://www.encodeproject.org/experiments/
ENCSR000CUR/	  	  

Experiments	  controlled	  by	  this	  
experiment	  



Curated	  datasets	  for	  context	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

https://www.encodeproject.org/experiments/ENCSR061DPP/ 



Search	  &	  Filter	  ENCODE	  data	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  

Demo	  4:	  
	  Region	  Search	  



Region	  Search	  Version	  1	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

    h4ps://www.encodeproject.org/region-‐search/	  



Region	  Search	  Version	  1	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

    h4ps://www.encodeproject.org/region-‐search/	  

Input:	  	  	  
Gene	  ID,	  HGNC	  Symbol,	  coordinate	  range,	  RSID,	  Ensembl	  
	  
Converts:	  	  	  
The	  idenPfier	  to	  genomic	  coordinates	  of	  specific	  assembly	  
(Version	  1	  is	  only	  hg19)	  
	  
Intersects:	  
This	  range	  with	  coordinates	  of	  all	  bed	  files.	  	  
(Version	  1	  is	  TF	  ChIP	  and	  DNAase-‐seq	  only)	  
	  
Returns:	  
The	  list	  of	  experiments	  with	  intersecPng	  files	  



Region	  Search	  Version	  1	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

    h4ps://www.encodeproject.org/region-‐search/	  

Example	  (narcolepsy	  SNP)1:	  
chr3:188118225(rs4686483)	  

1.	  Ollila	  HM	  et	  al.	  Genome-‐wide	  associaPon	  study	  idenPfies	  novel	  
genePc	  loci	  in	  narcolepsy.	  [abstract].	  In:30th	  Anniversary	  MeePng	  of	  
the	  Associated	  Professional	  Sleep	  SociePes,	  LLC;	  2016	  June	  11-‐15,	  
Denver,	  CO.	  Abstract	  0006.	  	  
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Visualize	  ENCODE	  data	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  

Demo	  5:	  
	  Visualize	  data	  



Visualize	  Bu4on	  

  h4ps://www.encodeproject.org	   Cricket	  A	  Sloan	  	  ENCODE	  DCC	  



At	  the	  UCSC	  Genome	  Browser	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  



Download	  ENCODE	  data	  
	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  h4ps://www.encodeproject.org	  

Demo	  6:	  
	  Batch	  download	  data	  



Download	  Bu4on	  

  Cricket	  A	  Sloan	  	  ENCODE	  DCC	  



Download	  Part	  1:	  Metadata	  

  h4ps://www.encodeproject.org	   Cricket	  A	  Sloan	  	  ENCODE	  DCC	  



Download	  Part	  2:	  Files	  

  h4ps://www.encodeproject.org	   Cricket	  A	  Sloan	  	  ENCODE	  DCC	  
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Access	  the	  ENCODE	  Portal	  via	  REST	  API	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Metadata	  database	  

Metadata	  in	  JSON	  format	  

Metadata	  viewed	  as	  
web	  page	  

Query	  programmaPcally	  
using	  the	  REST	  API	  

DCC	  

                   https://www.encodeproject.org/help/rest-api/ 



All	  Portal	  Content	  is	  in	  JSON	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

•  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	  
•  JSON	  pre4y	  printers:	  

Firefox:	  
h4ps://addons.mozilla.org/en-‐us/firefox/
addon/jsonview/	  

Chrome:	  
h4ps://chrome.google.com/webstore/
detail/jsonview/
chklaanhfevnpoihckbnewakgolnmc?
hl=en	  

Safari:	  
h4ps://github.com/rfletcher/safari-‐json-‐
forma4er	  	  

h4ps://www.encodeproject.org/targets/PUF60-‐human/?format=json	  	  



Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Search	  Queries	  are	  in	  the	  URL	  

h4ps://www.encodeproject.org/search/?
searchTerm=lung&type=experiment&assay_term_name=RNA-‐
seq&assay_term_name=DNase-‐
seq&replicates.library.biosample.donor.organism.scienPfic_name=Mus+musculus	  	  



Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

Some	  example	  searches	  

•  ENCODE3	  data:	  	  
h4ps://www.encodeproject.org/search/?
type=experiment&award.rfa=ENCODE3	  

•  All	  ENCODE	  data:	  
•  h4ps://www.encodeproject.org/search/?
type=experiment&award.project=ENCODE	  

•  All	  ENCODE3	  mouse	  data:	  
h4ps://www.encodeproject.org/search/?
type=experiment&award.rfa=ENCODE3&replicates.library.
biosample.donor.organism.scienPfic_name=Mus
%20musculus	  

	  



ProgrammaPc	  Access	  to	  the	  ENCODE	  Portal	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  

 
•  This	  JSON	  data	  can	  be	  retrieved	  with	  HTTP	  Requests	  
•  JSON	  can	  be	  parsed	  in	  your	  language	  of	  choice	  
•  Python	  has	  a	  library	  for	  HTTP	  requests	  

h4ps://www.encodeproject.org/help/rest-‐api/	  

constructed	  urls	  

use	  the	  response	  
as	  a	  dicPonary	  



Retrieve	  Search	  Results	  via	  REST	  API	  

Cricket	  A	  Sloan	  	  ENCODE	  DCC	  
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What’s a 
DCC? 

Site 
Navigation 

Browse and 
Search 

Visualize and 
Download REST API 

1           2           3           4           
5 
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Tomorrow:	  ENCODE	  data	  processing	  pipelines	  
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Tomorrow:	  ENCODE	  Help	  Desk	  
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Need help or have a question? Contact us through: 
●  email: encode-help@lists.stanford.edu 
●  twitter: @encodedcc 

○  ENCODE help desk gets an email if you direct message us 
 
 
 
 

Subscribe to our mailing list for announcements about new features and 
data releases: 
https://mailman.stanford.edu/mailman/listinfo/encode-announce 
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