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Introduction   

Computational Biology

need to specify model components 

     understanding data

     reusing data

     comparing data

     integrating data

     converting data

     linking data

with annotations ­ identifiers/xref

­ need for xrefs true of any kind of data
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The need for namespaces   

9606
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The need for namespaces   

9606

Homo sapiens
(NCBI) 

Taxonomy

Arabian Tea
(GRIN plant taxonomy)

Perching bird
(BOLD taxonomy)
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Xref / identifiers   

Building Cross­references/identifiers

namespace – shared list (Registry)

data­set identifier – provided by collection

URI identifiers

URN  location independent (not directly resolvable)
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Xref / identifiers   

Building Cross­references/identifiers

namespace – shared list (Registry)

data­set identifier – provided by collection

URI identifiers

URN  urn:miriam:ABC:12345

Identifiers.org: http://identifiers.org/ABC/12345

avoid URL fragility

convenience of resolvability

Created as a layer above the Registry
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Nomenclature
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MIRIAM Registry   

http://www.ebi.ac.uk/miriam/
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List of data collections   
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… and their associated namespace   
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Data collection     
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Resources

… and associated resources   
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… and associated resources   
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Resource reliability   
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Resource reliability   
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New Registry submissions   
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New Registry submissions   

You do not need to fill all the fields, you 
can just enter the information you have. 
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Registry: suggest changes   
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Registry: summary   

list of data collections

web services and XML export available

community driven (everybody can submit new data collections or suggest 
modification of existing records)

curated resource

systems in place to monitor registered web resources

unrestricted scope (currently mainly focused on Life Sciences, but the 
scope is potentially unlimited)

free to use
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http://identifiers.org/
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Identifiers.org: basic identification   

Data Collection:
http://identifiers.org/ec-code/

Record (location independent):
http://identifiers.org/ec-code/1.1.1.1 
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Identifiers.org: resolving   
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Choice of resources (HTML version)
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Identifiers.org: more identification   

Custom queries + format:

Response format:
http://identifiers.org/ec-code/1.1.1.1?format=rdfxml 

Specified resource:
http://identifiers.org/ec-code/1.1.1.1?resource=MIR:00100001  

profiles (predefined resolution locations):
http://identifiers.org/ec-code/1.1.1.1?profile=demo
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Resolving: basic   

  http://identifiers.org/pubmed/16333295
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Resolving: using a specific resource   

  http://identifiers.org/pubmed/16333295?resource=MIR:00100032
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profiles   

Profiles:

list of data collections

subset of the Registry's content

each data collection in a profile can have settings (such as one preferred 
resource)

can be defined at the level of an institution, project, individual, ...

can be public (shareable) or private (protected by a key)

centrally managed in the Registry (user interface in progress)

have a unique shortname (used for identification purposes in URLs)

provide access to a custom XML export

Provide access to custom web services (in progress)
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Resolving: basic   

  http://identifiers.org/obo.go/GO:0006915
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Resolving using a specific profile   

  http://identifiers.org/obo.go/GO:0006915?profile=demo
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Resolving using a specific profile    

  http://identifiers.org/obo.go/GO:0006915?profile=demo

Generation of    
always up­to­date 

(hyper)links 
without 

requirement for 
any specific code
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Resolving: using the most reliable resource   

http://identifiers.org/ec-code/1.1.1.1?profile=most_reliable
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Identifiers.org: short summary   

provides uniform identifiers for Life Sciences

unambiguous

perennial

directly resolvable

standard compliant (URIs)

location independent

identifiers available at multiple levels (data collection, resource, and data 
record)

customisable behaviours (formats available, preferred resource, ...)

responses encoded in HTML and RDF (either requested explicitly in the 
URLs or via content negotiation)

built on the MIRIAM Registry
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What to store in the database?

http://identifiers.org/ec­code/1.1.1.1
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What to use in your import/export formats?

http://identifiers.org/ec­code/1.1.1.1
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What to use in your user interfaces?

http://identifiers.org/ec­code/1.1.1.1
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Where to get the data?

http://identifiers.org/ec­code/1.1.1.1
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URI: standard way to encode identifiers

A Uniform Resource Identifier (URI) is a string of characters used to 
identify a resource.

   

   Uniform Resource Name (URN)

     identifies a resource but does not imply its availability

   Uniform Resource Locator (URL)

     specifies where a resource is available on the Internet
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Examples of URIs

   http://www.ebi.ac.uk/

   http://en.wikipedia.org/wiki/Uniform_Resource_Identifier

   https://www.ebi.ac.uk/chembldb/

   ftp://public.ftp­servers.example.com/mydirectory/myfile.txt

   ftp://ftp.uniprot.org/pub/databases/uniprot/uniref/

   urn:ietf:rfc:2648

   file:///home/username/presentation.pdf

   ...

ftp://public.ftp-servers.example.com/mydirectory/myfile.txt
file:///../username/presentation.pdf
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MIRIAM URNs

urn:miriam:uniprot:P62158

urn:miriam:ec-code:1.1.1.1

urn:miriam:obo.go:GO%3A0000186

Entity 
identifierNamespace

Activation of MAPKK activity: GO:0000186 in Gene Ontology

Human calmodulin: P62158 in UniProt

Alcohol dehydrogenase: 1.1.1.1 in EC code

Identifies a 
data collection

Identifies a data 
entry within the 
data collection
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Linking Open Data

 → Requirements for URLs!
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Semantic Web

The Semantic Web provides a common framework that allows 
data to be shared and reused across application, enterprise, and 
community boundaries.

Goal: allows machines to understand the semantics, or meaning, of 
information on the World Wide Web.

Collaborative effort led by W3C with participation from a large 
number of researchers and industrial partners.
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Nomenclature
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MIRIAM Registry overview    

MIRIAM Database 

collection catalogue

XML exports available

MIRIAM Web Services 

programming interface for 
querying database

MIRIAM Library

ready to use Java code to 
query and access

MIRIAM Web Site 

web page for browsing and querying

allows new submission (curated)

Laibe and Le Novère. 
MIRIAM Resources: tools to generate 
and resolve robust cross­references 
in Systems Biology.
BMC Systems Biology, 2007


