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http://benasque.org/2012rna/cgi-bin/talks/allprint.pl



Why do we need RNAcentral?

Before RNAcentral:

● lots of specialized databases

● no single entry point 

for ncRNA sequence analysis

● lack of standard identifiers

http://www.officesignspro.com/Funny-Road-Signs-2/
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http://www.officesignspro.com/Funny-Road-Signs-2/
http://www.officesignspro.com/Funny-Road-Signs-2/


What is RNAcentral?
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● RNAcentral is a comprehensive and up-to-date database 

of accessioned ncRNA sequences that collates and 

integrates information from an international consortium of 

established RNA sequence databases.

● RNAcentral provides broad coverage of ncRNA types and 

the taxonomic space.

● Four releases since June 2014.



● unified access to data from multiple sources

● stable identifiers for distinct RNA sequences

● cross-references to other databases

● sequence and metadata search

● API for programmatic data access

● FTP archive

What does RNAcentral provide?
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Where does the data come from?

Bateman et al., 2011
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Expert Databases 

(such as miRBase or Vega) 

supply data to 

RNAcentral.

http://rnajournal.cshlp.org/content/17/11/1941.full
http://rnajournal.cshlp.org/content/17/11/1941.full


What data is in RNAcentral?
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15 Expert Databases imported so far:



> 20 more Expert Databases to import
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Full list of RNAcentral Expert Databases: 
http://rnacentral.org/expert-databases

http://rnacentral.org/expert-databases
http://rnacentral.org/expert-databases


International Nucleotide Sequence Database Collaboration =

  ENA European Nucleotide Archive, EMBL-EBI +

  GenBank NCBI +

  DDBJ DNA Data Bank of Japan

http://www.insdc.org/

Data from INSDC is imported automatically
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http://www.insdc.org/
http://www.insdc.org/


Demo
http://rnacentral.org

http://rnacentral.org
http://rnacentral.org


RNAcentral homepage: http://rnacentral.org/
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http://rnacentral.org/


Example Expert Database page: http://rnacentral.org/expert-
database/mirbase
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http://rnacentral.org/expert-database/mirbase
http://rnacentral.org/expert-database/mirbase
http://rnacentral.org/expert-database/mirbase


Exploring sequences by length

Example Expert Database page: http://rnacentral.org/expert-
database/mirbase
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You can explore 

sequence length 

distribution and 

launch searches 

using the interactive 

graph.

http://rnacentral.org/expert-database/mirbase
http://rnacentral.org/expert-database/mirbase
http://rnacentral.org/expert-database/mirbase


You can view what 

species the data 

comes from using 

the interactive 

sunburst diagram.

Exploring species distribution

Expert Database example page: http://rnacentral.org/expert-
database/mirbase
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http://rnacentral.org/expert-database/mirbase
http://rnacentral.org/expert-database/mirbase
http://rnacentral.org/expert-database/mirbase


Unique RNA Sequence identifiers

Each distinct sequence gets a unique RNAcentral identifier

regardless of what species it is coming from.

● Format: URS + 10-digit hexadecimal number

● Example: URS00000B15DA

● Sequences must be at least 10 nucleotides long

● ~ 8.6 million ids assigned so far

● > 1 trillion possible ids
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Species-specific identifiers
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RNAcentral also provides species-specific identifiers.

● Format: URS identifier / NCBI taxid

● Examples:

● URS00003B7674/9606

can also use underscore instead of slash

Gene Ontology uses RNAcentral IDs for annotating miRNAs:

http://amigo.geneontology.org/amigo/gene_product/RNAcentral:URS00004C9052_9606

Expert species-specific page: 
http://rnacentral.org/rna/URS00003B7674/9606

http://amigo.geneontology.org/amigo/gene_product/RNAcentral:URS00004C9052_9606
http://amigo.geneontology.org/amigo/gene_product/RNAcentral:URS00004C9052_9606
http://rnacentral.org/rna/URS00003B7674/9606
http://rnacentral.org/rna/URS00003B7674/9606


Demo
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Example RNAcentral sequence page:
http://rnacentral.org/rna/URS0000086A4D

http://rnacentral.org/rna/URS0000086A4D
http://rnacentral.org/rna/URS0000086A4D


Switching between species using taxonomic tree
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View animated figure at:
http://blog.rnacentral.org/2015/06/rnacentral-release-2.html

http://blog.rnacentral.org/2015/06/rnacentral-release-2.html
http://blog.rnacentral.org/2015/06/rnacentral-release-2.html


Genomic mapping

Many entries in RNAcentral come from reference genomes. 

These entries can be viewed in their genomic context using 

an embedded genome browser and their coordinates can 

be downloaded in GFF/GFF3/BED formats.
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RNA sequence example page:
http://rnacentral.org/rna/URS0000621DCB
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Viewing entries in their genomic context

http://rnacentral.org/rna/URS0000621DCB
http://rnacentral.org/rna/URS0000621DCB


● faceting helps to explore and filter the data

● advanced search

logical operators, field-specific search and more

● results can be exported in several formats

Metadata search
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http://rnacentral.org/help/metadata-search


● powered by nhmmer

● results are stored for 7 days and can be accessed 

using unique URLs

● results can be sorted by sequence identity, coverage 

etc

http://rnacentral.org/sequence-search

Sequence search
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http://rnacentral.org/sequence-search
http://rnacentral.org/sequence-search


Instant retrieval of exact sequence matches
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● The exact sequence match is retrieved instantly (if it exists)

● You can cancel the search if you only need the exact sequence match

View animated figure at:
http://blog.rnacentral.org/2015/06/rnacentral-release-3.html

http://blog.rnacentral.org/2015/06/rnacentral-release-3.html
http://blog.rnacentral.org/2015/06/rnacentral-release-3.html
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Example sequence search result:
http://rnacentral.org/sequence-search/?id=07a325aa-c909-4c8f-a7a5-aee1e553ec1b

http://rnacentral.org/sequence-search/?id=07a325aa-c909-4c8f-a7a5-aee1e553ec1b
http://rnacentral.org/sequence-search/?id=07a325aa-c909-4c8f-a7a5-aee1e553ec1b


Demo



● RNAcentral search 

is fast and intuitive

● by default all metadata 

associated with all 

entries is searched

● one can construct 

specific searches using 

the query syntax
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http://rnacentral.org/search?q=RNA

Example search result

http://rnacentral.org/search?q=RNA
http://rnacentral.org/search?q=RNA


Search facets
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● Facets allow to quickly filter search 

results while also exposing the kinds 

of data that are available

● For example, the RNA types facet 

shows how many sequences of each 

type are present in RNAcentral.

Keyboard shortcut: hitting “/” puts the cursor 

in the search box



1. Search for HOTAIR http://rnacentral.org/search?q=HOTAIR

2. Exclude HOTAIRM1 entries (type “not hotairm1”)
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1

3. Focus on sequences from Vega 

using the Expert Databases facet:
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1%20AND%20expert_db:%

22VEGA%22

4. Get just the human sequences

using the Organisms facet:
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1%20AND%20expert_db:%

22VEGA%22%20AND%20TAXONOMY:%229606%22
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http://rnacentral.org/search?q=RNA

Example search: HOTAIR lncRNA

http://rnacentral.org/search?q=HOTAIR
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1%20AND%20expert_db:%22VEGA%22
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1%20AND%20expert_db:%22VEGA%22
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1%20AND%20expert_db:%22VEGA%22
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1%20AND%20expert_db:%22VEGA%22%20AND%20TAXONOMY:%229606%22
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1%20AND%20expert_db:%22VEGA%22%20AND%20TAXONOMY:%229606%22
http://rnacentral.org/search?q=HOTAIR%20not%20hotairm1%20AND%20expert_db:%22VEGA%22%20AND%20TAXONOMY:%229606%22
http://rnacentral.org/search?q=RNA
http://rnacentral.org/search?q=RNA


● Learn just one API instead instead of dozens

● Browse the API to get a sense of how it works

http://rnacentral.org/api/v1/

● Documentation: http://rnacentral.org/api

● Example Python script:

http://rnacentral.org/api#v1-example-script

Programmatic access
30

http://rnacentral.org/api/v1/
http://rnacentral.org/api/v1/
http://rnacentral.org/api
http://rnacentral.org/api#v1-example-script
http://rnacentral.org/api#v1-example-script


For each release the archive contains:

● sequences in FASTA format

● mapping between RNAcentral and Expert Database 

identifiers

● MD5 values for all sequences that can be used to 

match large numbers of sequences to RNAcentral IDs

● genomic coordinates in multiple formats

ftp://ftp.ebi.ac.uk/pub/databases/RNAcentral

FTP archive
31

ftp://ftp.ebi.ac.uk/pub/databases/RNAcentral
ftp://ftp.ebi.ac.uk/pub/databases/RNAcentral


RNA modifications (coming soon)

RNAcentral will import modification information from 
PDBe and Modomics.

For example, position 628 in URS000080DFCD is 1MA
(6-HYDRO-1-METHYLADENOSINE)

Positional IDs:
URS000080DFCD.628 = 1MA 

Example: http://test.rnacentral.org/rna/URS000080DFCD
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http://test.rnacentral.org/rna/URS000080DFCD


Future plans for RNAcentral

● import more data

● do more genomic mapping

● organise related sequences from the same species

● import 2D and 3D structure information

● integrate closer with Rfam and other resources 

(Ensembl, EuropePMC, PDBe, others)
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New RNA positions at EBI

RNAcentral and Rfam:

● RNA project leader (EBI_00582)

Rfam:

● Software developer (EBI_00551)

● Database biocurator (EBI_00552)
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Getting in touch

● by email: apetrov@ebi.ac.uk or helpdesk@rnacentral.org

● via the website: http://rnacentral.org/contact

● on Twitter: @rnacentral

● on GitHub: https://github.com/RNAcentral/rnacentral-webcode/issues
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mailto:apetrov@ebi.ac.uk
mailto:helpdesk@rnacentral.org
http://rnacentral.org/contact
https://twitter.com/rnacentral
https://github.com/RNAcentral/rnacentral-webcode/issues


● Alex Bateman
● Paul Kersey
● Guy Cochrane
● Simon Kay
● Richard Gibson
● Dan Staines
● Rob Finn
● Elspeth Bruford
● Mathew Wright
● Sameer Velankar

Acknowledgements

● DBAs
● Systems
● Web Production

and other teams
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All RNAcentral Consortium members: 
http://rnacentral.org/expert-databases

Mike Cherry Paul Sternberg 

Naoya Kenmochi Tanya Berardini

http://rnacentral.org/expert-databases
http://rnacentral.org/expert-databases


Thank you!
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@RNAcentral

http://blog.rnacentral.org/

http://blog.rnacentral.org/
http://blog.rnacentral.org/

