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EMBL-EBI i Naming conventions
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EMBL-EBI i What are cross-references?

Cross-references allow the unambiguous identification of:

= physical entities (records in a database)

molecular entities
diseases

clinical trials

= information artefacts

ontological terms

scientific publications

books
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EMBL-EBI i § What are cross-references?

Cross-references allow the unambiguous identification of:

= physical entities (records in a database)

molecular entities
diseases

clinical trials

= information artefacts

/
ontological terms - any concept really!

scientific publications

books
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EMBL-EBI i : Why are cross-references important?

Cross-references, and generally metadata, are essential for:

= understanding data
= reusing data

= comparing data

= integrating data

= converting data

= providing efficient search strategies
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EMBL-EBI i : Why are cross-references important?

Cross-references, and generally metadata, are essential for:

= understanding data
= reusing data

= comparing data

= integrating data

= converting data

= providing efficient search strategies
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- true for any kind of data!




EMBL-EBI Identifiers already exist...

E-MEXP-1712 BIOMD0000000048
NP 012345

PMID:16333295
2018 978-1584885658

ENSG00000139618
0 WBGene00000001 CHEBI: 36927

P62158
10.1038/nbt1156 000057272
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EMBL-EBI i § Identifiers already exist...

but...
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EMBL-EBI i Data collection specific identifiers: limitations

603903

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011




EMBL-EBI i Data collection specific identifiers: limitations

, 603903
= ambiguous
In PubMed:

Specification of angulated projections 1in
coronary arteriography

In OMIM:
Sickle cell anemia
In PubChem Compound:

3-([2-(4-Bromophenyl) -2-oxoethyl]sulfanyl) -
6-methyl-1,2,4-triazin-5(4H) -one
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EMBL-EBI i Data collection specific identifiers: limitations

, 603903
= ambiguous

In PubMed:

Specification of angulated projections 1in
coronary arteriography

In OMIM:-

What is:“603903°?

3-([2-(4-Bromophenyl) -2-oxoethyl]sulfanyl) -
6-methyl-1,2,4-triazin-5(4H) -one
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EMBL-EBI i Specific annotation schemes: limitations

SWISS-PROT:P23222

®  jnconsistent

Swiss-Prot:P23222

UniProt:P23222

UniProtKB:P23222

UniProtKB/Swiss-Prot:P23222
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EMBL-EBI i Specific annotation schemes: limitations

. . SWISS-PROT:P23222
" 1nconsistent

Swiss-Prot:P23222

Are those
identifying the
same thing?

UniProtKB/Swiss-Prot:P23222
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DBREF 1XJ4 A 151 269 UNP P23222 [...]




EMBL-EBI i Resource specific links: limitations

: http://www.ebi.ac.uk/citexplore/citationDetails.do
?dataSource=MED&externalld=16333295
http://www.ncbi.nlm.nih.gov/pubmed/16333295
http://www.hubmed.org/display.cgi?uids=16333295
http://srs.ebi.ac.uk/srsbin/cgi-bin/wgetz?-view +
MedlineFull+ [medline-PMID:16333295]

= not perennial

SRS
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http://www.ebi.ac.uk/citexplore/citationDetails.do
http://srs.ebi.ac.uk/srsbin/cgi-bin/wgetz?-view
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EMBL-EBI # i}

= not perennial

Resource specific links: limitations

2. http://www.ebi.ac.uk/citexplore/citationDetails.do
?dataSource=MED&externalld=16333295
http://www.ncbi.nlm.nih.gov/pubmed/16333295

NCBI
hisplay.cgi?uids =16333295

Will those still De. | .iuin wgerviews
valid in three \e-PMID: 16333295
months?



http://www.ebi.ac.uk/citexplore/citationDetails.do
http://srs.ebi.ac.uk/srsbin/cgi-bin/wgetz?-view

EMBL-EBI i Resource specific links: limitations

: http://www.ebi.ac.uk/citexplore/citationDetails.do
?dataSource=MED&externalld=16333295
http://www.ncbi.nlm.nih.gov/pubmed/16333295
http://www.hubmed.org/display.cgi?uids=16333295
http://srs.ebi.ac.uk/srsbin/cgi-bin/wgetz?-view +
MedlineFull+ [medline-PMID:16333295]

= not perennial

= ]ocation dependent %

SRS
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http://www.ebi.ac.uk/citexplore/citationDetails.do
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EMBL-EBI i : Resource specific links: limitations

" not perennial http://www.ebi.ac.uk/citexplore/citationDetails.do
?dataSource=MED&externalld=16333295

. -
" Jocation dependent < http://www.ncbi.nlm.nih.gov/pubmed/16333295

NCRBI

Are all thos e Idisplay.cgi?uids=16333295

cgi-bin/wgetz?-view +

referring o the 1e-PMID:16333295]
same |data record?
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http://www.ebi.ac.uk/citexplore/citationDetails.do
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EMBL-EBI i § Other potential limitations

= ambiguous

= jnconsistent

= ot perennial

= Jocation dependent

= not standard compliant
= non resolvable

= non free to use
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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.

[URL? iURN]

o (URN)

identifies a resource but does not imply its availability

o (URL)

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011

specifies where a resource is available on the Internet




EMBL-EBI Examples of URIs

= http://www.ebi.ac.uk/

= http://en.wikipedia.org/wiki/Uniform_Resource Identifier

= https://www.ebi.ac.uk/chembldb/

= ftp://public.ftp-servers.example.com/mydirectory/myfile.txt
= ftp://ftp.uniprot.org/pub/databases/uniprot/uniref/

= urn:ietf:rfc:2648

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

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011



ftp://public.ftp-servers.example.com/mydirectory/myfile.txt
file:///nfs/research2/username/presentation.pdf
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EMBL-EBI # Towards globally unique identifiers

Entity

Namespace identifier
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EMBL-EBI # Towards globally unique identifiers

Entity

Namespace identifier

provided by the
data collection

from a shared list of

namespaces unique within the
data collection
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format defined by
the data collection
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EMBL-EBI i § MIRIAM URNSs

Entity

Namespace identifier

uman calmodulin: P62158 in UniProt

B urn:miriam:uniprot:P62158

lcohol dehydrogenase: 1.1.1.1 in EC code

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011
p °r

By Urn:miriam:ec-code:1.1.1.1

Activation of MAPKK activity: GO:0000186 in Gene Ontology
By uUrn:miriam:obo.go:G0%3A0000186
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EMBL-EBI i Identifiers.org URLS

Entity

Namespace identifier

uman calmodulin: P62158 in UniProt

B urn:miriam:uniprot:P62158
By http://identifiers.org/uniprot/P62158

lcohol dehydrogenase: 1.1.1.1 in EC code

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011
p °r

By Urn:mirlam:ec-code:1.1.1.1
By http://identifiers.org/ec-code/1.1.1.1

Activation of MAPKK activity: GO:0000186 in Gene Ontology
By uUrn:miriam:obo.go:G0%3A0000186
By http://identifiers.org/obo.go/G0:0000186 st sl



Why introducing URLs?

MIRIAM URNS is a well established identification system.

So, why introducing URLs?

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011
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EMBL-EBI i i § Semantic Web

L] L]
L
e

Semantic Web common framework

data shared reused

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

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011

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

" <. Semantic
WSC .’ Web




Semantic Web: technologies

§Set of technologies helping to link data of different natures and different
slocations in a meaningful way:

Uniform Resource Identifiers (URIs) to unambiguously identify pieces of
data

Controlled vocabularies to characterise the relationships between data
entity (SKOS, RDFs, ontologies)

%s : doi:lO.lO?ﬁ/npre.ZOll.6‘179.1 : Posted

Syntaxes to encode the relationships between data entity (RDF)

Query languages, to retrieve information encoded using semantic web
technologies (SPARQL)

Nature Precedin
[ |




EMBL-EBI i

Information stored as triples:

GFR located in plasma membrane

00533 OBO_ REL:0000008 GO:0005886
Uanrot) (OBO Relation ontology) (Gene Ontology)

ture Precedin doi:1 38/npre.201 79.1 : Posted 30 Sep 2011
gs<,

ttp://identifiers.org/uniprot/P00533
http://identifiers.org/obo.ro/OBO_REL:0000008
http://identifiers.org/obo.go/G0O:0005886



http://identifiers.org/obo.ro/OBO_REL:0000008

]
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EMBL-EBI & i § Linked Data

inked Data

P2pLl

30Se

‘“The Semantic Web isn't just about putting data on the web. It is about making
inks, so that a person or machine can explore the web of data.”

osted

Tim Berners-Lee

Use URIs as names for things
Use HTTP URIs so that people can look up those names.

When someone looks up a URI, provide useful information, using the
standards (RDF, SPARQL)

phature Preceglings : dgi:10.1038/npre.2011.6479.1 : P

Include links to other URIs. so that they can discover more things.




EMBL-EBI i i Linked Data: 5 stars

inked Data

PZEJ-l

30Se

‘“The Semantic Web isn't just about putting data on the web. It is about making
inks, so that a person or machine can explore the web of data.”

Oﬁtﬁd

Tim Berners-Lee

Use URIs as names fo.

Th
Use HTTP URIs so the LINKED DA@ ~ names.
On the web, 0 Pel1
When someone looks E‘ﬂﬂh'"e f:t;'iam formation, using the
standards (RDF, SPAT | Hg",i'fﬂiards
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Include links to other lY()UR Di":'{;d ED,I;Q yver more things.




EMBL-EBI Linking Open Data
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EMBL-EBI Linking Open Data
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URNSs or URLSs?

all MIRIAM URNSs remain valid identifiers
support of MIRIAM URNs will continue

new developments are encouraged to use Identifiers.org URLs

(as it only provides advantages over the URNSs)

services are provided to convert from one form into the other
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Identifiers.org: resolving

http://identifiers.org/ec-code/1.1.1.1

(X)HTML RDF

pre.2011.6479.1 : Posted 30 Sep 2011

W |
W | .
£ I
8 . o
9{ a!‘EXPAO» ENZYME Home | Contact
o
b
'axtcc ENZYME: 1.1.1.1 ENZYME entry: EC 1.1.1.1
o
‘1Entry EC 1.1.1.1 Enzyme Accepted Name
Shame alcohol dehydrogenase; Alcohol dehydrogenase.
é aldehyde reductase; Alternative Name(s)
ADH;
J ’
g alcohol dehydrogenase (NAD); Aldehyde reductase.
a1 aliphatic alcohol dehydrogenase; Reaction catalysed
%‘ ;ng‘gg;e:ggzg rg%ige? o An alcohol + NAD(+) <=> an aldehyde or ketone + NADH
g AD-speci fic arona (YRS R 6 o e
mﬁg:::}_égn;bedgt;ﬁs Databases | Tools | Research | Training Industry AboutUs | | Sito Index BN
primary alcohol de > Databases » Enzymes > |
yeast alcohol dehy EC 1 - Oxidoreductases
Class Oxidoreductases; _ EC 1.1 - Acting on the CH-OH Group of Donors
Acting on the CH-QfQuick search: EC 1.1,1 - With NAD* or NADP* as acceplor
With NAD+ or NADP+
BRITE hiararch m EC 1.1.1.1 - Alcohol dehydrogenase
- = [ntEnz home =
Sysname alcohol :NAD+ oxido| Advanced search IntEnz view ENZYME vi -
Reaction(IUBMB)((1) a primary alco|. g uee e
(2) a secondary al] . - o ion IntEnz Enzyme Nomenclature
Reaction(KEGG) [R07326 > ROA623 RO|. pownioads EC 1.1.1.1
RB6927 RO8281 ROB3Y.. 1y menion




EMBL-EBI

Identifiers.org: resolving

http://identifiers.org/ec-code/1.1.1.1

(X)HTML

pre.2011.6479.1 : Posted 30 Sep 2011

RDF

2

B

NADH-alcohol dehyd
NADH-aldehyde dehy
primary alcohol de
yeast alcohol dehy

Class Oxidoreductases;
Acting on the CH-0
With NAD+ or NADP+

BRITE hierarch

Sysname alcohol :NAD+ oxido
Reaction(IUBMB)|(1) a primary alco
(2) a secondary al

Reaction(KEGG) |RO7326 > ROO623 RO
R0O6927 RE8281 ROB3

=

D

o \ [+ 2 Qg

S VN ey, NESy ENZYME
S

EK[cc ENZYME:1.1.1.1 ENZYME entry: EC 1.1.1.1

o

‘1Entry EC 1.1.1.1 Enzyme Accepted Name
Shame alcohol dehydrogenase; Alcohol dehydrogenase.

3 aldehyde reductase; Alternative Name(s!
g ADH; me(e)
g alcohol dehydrogenase (NAD); Aldehyde reductase.

a1 aliphatic alcohol dehydrogenase; Reaction catalysed
%‘ ;ng‘gg;egggzg rg%ige? . An alcohol + NAD(+) <=> an aldehyde or ketone + NADH

fzﬁ NAD-specific aromals¥EIR=:] ::' — Find Help | Feedback

Databases | Tools | Research | Training Industry About Us

site Index [ S

EE * Dalabas * [ Py R |
@ EC 1 - Oxidoreductases
EC 1.1 - Acting on the CH-OH Group of Donors
Quick search:

I— EC 1.1.1 - With NAD* or NADP* as acceptor
m EC 1.1.1.1 - Alcohol dehydrogenase

= IntEnz home

= Advanced search IntEnz view ENZYME view -
= Browse EC

= Data submission IntEnz Enzyme Nomenclature

= Downloads EC1.1.1.1

= Nnenimantatinn

Home | Contact




EMBL-EBI i & Choice of resources (HTML version)

http://identifiers.org/ec-code/1.1.1.1

3 physical locations (or resources) are available for accessing 1.1.1.1 (from Enzyme Nomenclature):

beta

3

N

&

o Enzyme nomenclature database, ExPASy KEGG Ligand Database for Enzyme
2 (Expert Protein Analysis System) Nomenclature
§§ Swiss Institute of Bioinformatics Kyvoto University Bioinformatics Center
o

> Switzerland apan

g

3

i (Uptime: 99%) (Uptime: 100%)
5

i

Q.

£

8

S

o

MH

3

E% IntEnZ (Integrated relational En e

Tg; database)

ge European Bioinformatics Institute

(]

E§ United Kingdom

(Uptime: 100%)

Powered by MIRIAM Registry Information also available in: RDF




Identifiers.org: resolving

http:// identifiers.oag/ ec-code/1.1.1.1

pre.2011.6479.1 : Posted 30 Sep 2011

(X)HTML

r

RDF

¢

B

c
D
8 ﬁrﬂlEXPﬁ\S\ [l Wi AV W ¥ ol Home | Contact
r! [ — e W
o
b
'EK[cc ENZYME: 1.1.1.1 ENZYME entry: EC 1.1.1.1
gl
Entry EC 1.1.1.1 Enzyme Accepted Name
Shame alcohol dehydrogenase; Alcohol dehydrogenase.
é aldehyde reductase; Alternative Name(s)
ADH;
J ’
g alcohol dehydrogenase (NAD); Aldehyde reductase.
a1 aliphatic alcohol dehydrogenase; Reaction catalysed
%‘ ;ng‘gg;egggzg rg%ige? . An alcohol + NAD(+) <=> an aldehyde or ketone + NADH
ks NAD-specific aroma|SYCIRe RERLH G i oo
mﬁg:::}_égn;bedgt;ﬁs Databases | Tools | Research | Training Industry AboutUs | | Sito Index BN
primary alcohol de > Databases * Enzymes > |
yeast alcohol dehy EC 1 - Oxidoreductases
Class Oxidoreductases; _ EC 1.1 - Acting on the CH-OH Group of Donors
Acting on the CH-QfQuick search: EC 1.1,1 - With NAD* or NADP* as acceplor
With NAD+ or NADP+|
BRITE hierarch m EC 1.1.1.1 - Alcohol dehydrogenase
" = |IntEnz home ge—
Sysname alcohol:NAD+ oxido| @ eh IntEnz view ENZYME vi -
Reaction(IUBMB)((1) a primary alco|. g uee e
(2) a secondary al] . - o ion IntEnz Enzyme Nomenclature
Reaction(KEGG) [RO7326 > ROO623 RB|. poynioads EC1.1.1.1
RO6927 ROB281 ROB3|.. - rommission




MIRIAM Registry

Databases | Tools | Research | Training | Industry | AboutUs | Help | site Index [ &

//l EBl * Groups * Computational Neurobiology * Research * MIRIAM Registry
MIRIAM Registry
" Browse
" s h MIRIAM Registry are a set of online services created in support of MIRIAM, a set of guidelines for the annotation and curation of
earc

computational models.
" Tags
The core of MIRIAM Registry is a catalogue of data types (namespaces corresponding to controlled vocabularies or databases),

" Query services
their URIs and the corresponding physical URLs or resources. Access to this data is made available via exports (XML) and Web

- .
Submit new Services (SOAP).

[ | Expor‘t .................

MIRIAM Registry is developed and maintained under the BioModels.net & initiative, and are free for use by all.
" Curator Sign in

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011

B Quick links

“ Web Services

" Documents
“MIRIAM _
 Guidelines & Browse Web Services
FAQ
) by data type nhame services available
“"Documentation
by tags usage of the services
“'Who's using oy1ags Iq .
" MIRIAM? online demonstration
;"Identification
- systems Search Exports
“'News &)
“BioModels.net generic search XML

Qualifiers

http://www.ebi.ac.uk/miriam/




EMBL-EBI ;

List of data collections...

Recently updated | A| B | C

IDIEITEIGIHIIJIKILIMINJOIP|IQ|R|S|ITIU|IVIWI[X]|Y]Z

" Name | WNamespace | Defwon

—Protein Model

S Database pmdb

()
KIRIAM Registry

miriam.collection

é collection
3
o
~ TEDDY biomodels.teddy
N
3
g
S UniProt uniprot
o
€ PubChem-
Q —— bchem.subst
§ substance pubchem.substance
S
EDAM Ontology edam
2
©
[0}
8
2 Ontology for
% Biomedical obo.obi
Zlnvestigations
MACIE macie
FMA obo.fma

The Protein Model DataBase (PMDB), is a database that collects manually built three dimensional protein
models, obtained by different structure prediction techniques.

MIRIAM Registry is an online resource created to catalogue colelctions (Gene Ontology, Taxonomy or PubMed
are some examples), their URIs and the corresponding resources (physical locations), whether these are
controlled vocabularies or databases.

The Terminology for Description of Dynamics (TEDDY) is an ontology for dynamical behaviours, observable
dynamical phenomena, and control elements of bio-models and biological systems in Systems Biology and
Synthetic Biology.

UniProt (Universal Protein Resource) is the world's most comprehensive catalog of information on proteins. ltis a
central repository of protein sequence and function created by joining the information contained in Swiss-Prot,
TrEMBL, and PIR.

PubChem provides information on the biological activities of small molecules. ltis a component of NIH's
Molecular Libraries Roadmap Initiative. PubChem Substance archives chemical substance records.

EDAM is an ontology of general bioinformatics concepts, including topics, data types, formats, identifiers and
operations. EDAM provides a controlled vocabulary for the description, in semantic terms, of things such as: web
services (e.g. WSDL files), applications, tool collections and packages, work-benches and workflow software,
databases and ontologies, XSD data schema and data objects, data syntax and file formats, web portals and
pages, resource catalogues and documents (such as scientific publications).

The Ontology for Biomedical Investigations (OBI) project is developing an integrated ontology for the description
of biological and clinical investigations. The ontology will represent the design of an investigation, the protocols
and instrumentation used, the material used, the data generated and the type analysis performed on it. Currently
OBl is being built under the Basic Formal Ontology (BFO).

MACIE (Mechanism, Annotation and Classification in Enzymes) is a database of enzyme reaction mechanisms.
Each entry in MACIE consists of an overall reaction describing the chemical compounds involved, as well as the
species name in which the reaction occurs. The individual reaction stages for each overall reaction are listed with
mechanisms, alternative mechanisms, and amino acids involved.

The Foundational Model of Anatomy Ontology (FMA) is a biomedical informatics ontology. It is concerned with
the representatlon of classes or types and relatlonshlps necessary for the symbollc representation of the
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EMBL-EBI i & ... and their associated namespace

Recently updated | A |B | C|D|E|F|GIH[I|JIKILIMINIOIP|QIRISITIU|VIW|X]|Y]|Z

Name | WNamespace | Defmton

—Protein Model mdb The Protein Model DataBase (PMDB), is a database that collects manually built three dimensional protein
S Database P models, obtained by different structure prediction techniques.
@IF{IAM Reqistry MIRIAM Registry is an online resource created to catalogue colelctions (Gene Ontology, Taxonomy or PubMed

~ collection miriam.collection are some examples), their URIs and the corresponding resources (physical locations), whether these are

g — controlled vocabularies or databases.

g The Terminology for Description of Dynamics (TEDDY) is an ontology for dynamical behaviours, observable

~ TEDDY biomodels.teddy dynamical phenomena, and control elements of bio-models and biological systems in Systems Biology and

R Synthetic Biology.

< UniProt (Universal Protein Resource) is the world's most comprehensive catalog of information on proteins. Itis a
§ UniProt uniprot central repository of protein sequence and function created by joining the information contained in Swiss-Prot,

g TrEMBL, and PIR.

S PubChem- pubchem.substance PubChem provides information on the biological activities of small molecules. Itis a component of NIH's

§ substance ' Molecular Libraries Roadmap Initiative. PubChem Substance archives chemical substance records.

S EDAM is an ontology of general bioinformatics concepts, including topics, data types, formats, identifiers and

g operations. EDAM provides a controlled vocabulary for the description, in semantic terms, of things such as: web
EDAM Ontology edam services (e.g. WSDL files), applications, tool collections and packages, work-benches and workflow software,

2 databases and ontologies, XSD data schema and data objects, data syntax and file formats, web portals and

§ pages, resource catalogues and documents (such as scientific publications).

&’ Ontoloav for The. Ontqlogyfor Bi_orned_ical In.vesFigations (OBI) projec.t is developing an ir?tegrated _ontolggyforthe description
g—gy_Biomedical 0bo 0bi of biological and clinical investigations. The ontology will represent the design of an investigation, the protocols
§ — ' and instrumentation used, the material used, the data generated and the type analysis performed on it. Currently

Investigations OBl is being built under the Basic Formal Ontology (BFO).

MACIE (Mechanism, Annotation and Classification in Enzymes) is a database of enzyme reaction mechanisms.
Each entry in MACIE consists of an overall reaction describing the chemical compounds involved, as well as the
species name in which the reaction occurs. The individual reaction stages for each overall reaction are listed with
mechanisms, alternative mechanisms, and amino acids involved.

The Foundational Model of Anatomy Ontology (FMA) is a biomedical informatics ontology. It is concerned with

EMA obo.fma th.e, rﬁeﬁpr?srentatlon of classes or types and relatlo nships necessary for the symbollc representation of the

MACIE macie
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EMBL-EBI Data collection...

Data type: Enzyme Nomenclature

’j General ] Tags | Example Usage | Web Services

%neral information about the data type

I3V
Idéntifier MIR:00000004
Name Enzyme Nomenclature
E EC code
Sgnonyms Enzyme Classification
a EC
g‘_ mespace ec-code
© http//www.ebi.ac.uk/IntEnz/
Déprecated http /Avww.ec-code.org/
8 urn:lsid:ec-code.org

Information

Iéfinition The Enzyme Classification contains the recommendations of the Nomenclature Committee of the International Union of Biochemistry and Molecular Biology on the
5%}

nomenclature and classification of enzyme-catalysed reactions.

I& ntifier Pattern M A AN AN RN NN () 2\d+$
Access URL http//iwww.genome.jp/dbget-bin‘www_bget?ec:$id [Example: 1.1.1.1 ]

Resource Website http//www.genome.jp/dbget-bin‘'www_bfind?enzyme

MIR:00100002 Description KEGG Ligand Database for Enzyme Nomenclature
Institution Kyoto University Bioinformatics Center, Japan
Access URL http://enzyme.expasy.org/EC/$id [Example: 1.1.1.1 @]
Resource Website http://enzyme.expasy.org/
MIR:00100003 Description Enzyme nomenclature database, ExPASy (Expert Protein Analysis System)
Institution Swiss Institute of Bioinformatics, Switzerland
Access URL http//www.ebi.ac.uk/intenz/query?cmd=SearchEC&ec=$id [Example: 1.1.1.1 #]
Resource Website http//www .ebi.ac.uk/intenz/
MIR:00100001 Description IntEnZ (Integrated relational Enzyme database)
Institution European Bioinformatics Institute, United Kingdom

References

http://www.chem.gmul.ac.uk/iubmb/enzyme/
http:/srs.ebi.ac.uk/srsbin/cgi-binwgetz?-view+MedlineFull+[medline-PMID:10812475]

Miscellaneous
Date of creation 2006-08-14 19:38:06 GMT
Date of last modification 2011-06-27 11:40:01 GMT

<2 Go back to the list of data types & Suggest modifications fo this data type




EMBL-EBI Data collection...

Data type: Enzyme Nomenclature

J General ] Tags | Example Usage | Web Services

L L : |
W —

I3V

I!!ntifier MIR:00000004

N_gme Enzyme Nomenclature

g EC code

Sgnonyms Enzyme Classification

o

- EC

g‘_ mespace ec-code

© http//www.ebi.ac.uk/IntEnz/

Déprecated http /Avww.ec-code.org/

8 urn:lsid:ec-code.org

Information

Iéfinition The Enzyme Classification contains the recommendations of the Nomenclature Committee of the International Union of Biochemistry and Molecular Biology on the
5%}

nomenclature and classification of enzyme-catalysed reactions.

I& ntifier Pattern M A AN AN RN NN () 2\d+$
Access URL http//iwww.genome.jp/dbget-bin‘www_bget?ec:$id [Example: 1.1.1.1 ]

Resource Website http//www.genome.jp/dbget-bin‘'www_bfind?enzyme

MIR:00100002 Description KEGG Ligand Database for Enzyme Nomenclature
Institution Kyoto University Bioinformatics Center, Japan
Access URL http://enzyme.expasy.org/EC/$id [Example: 1.1.1.1 @]
Resource Website http://enzyme.expasy.org/
MIR:00100003 Description Enzyme nomenclature database, ExPASy (Expert Protein Analysis System)
Institution Swiss Institute of Bioinformatics, Switzerland
Access URL http//www.ebi.ac.uk/intenz/query?cmd=SearchEC&ec=$id [Example: 1.1.1.1 #]
Resource Website http//www .ebi.ac.uk/intenz/
MIR:00100001 Description IntEnZ (Integrated relational Enzyme database)
Institution European Bioinformatics Institute, United Kingdom

References

http://www.chem.gmul.ac.uk/iubmb/enzyme/
http:/srs.ebi.ac.uk/srsbin/cgi-binwgetz?-view+MedlineFull+[medline-PMID:10812475]

Miscellaneous
Date of creation 2006-08-14 19:38:06 GMT
Date of last modification 2011-06-27 11:40:01 GMT

<2 Go back to the list of data types & Suggest modifications fo this data type




EMBL-EBI ... and associated resources

Data type: Enzyme Nomenclature

’j General ] Tags | Example Usage | Web Services

%neral information about the data type

I3V
Idéntifier MIR:00000004

Name Enzyme Nomenclature

E EC code

Sgnonyms Enzyme Classification

a EC

q_mespace ec-code

© http//www.ebi.ac.uk/IntEnz/
Déprecated http /Avww.ec-code.org/

8 urn:lsid:ec-code.org

Information
The Enzyme Classification contains the recommendations of the Nomenclature Committee of the International Union of Biochemistry and Molecular Biology on the
nomenclature and classification of enzyme-catalysed reactions.
JA%e RV 1o PR ERTRANS Y FAWYs RRANTs PR\ FAWYs FANYe FAW( ) ale FR:
Physical Locations

Rgfinition
™

i@ ntifier Pattern

Access URL http//iwww.genome.jp/dbget-bin‘iwww_bget?ec:$id [Example: 1.1.1.1 ]
Resource Website http/www.genome.jp/dbget-bin/www_bfind?enzyme
MIR:00100002 Description KEGG Ligand Database for Enzyme Nomenclature
Institution Kyoto University Bioinformatics Center, Japan
Access URL http://enzyme.expasy.org/EC/$id [Example: 1.1.1.1 @]
Resource Website http://enzyme.expasy.org/
MIR:00100003 Description Enzyme nomenclature database, ExPASy (Expert Protein Analysis System)
Institution Swiss Institute of Bioinformatics, Switzerland Re S Ource S
Access URL http//www.ebi.ac.uk/intenz/query?cmd=SearchEC&ec=$id [Example: 1.1.1.1 #]
Resource Website http//www .ebi.ac.uk/intenz/
MIR:00100001 Description IntEnZ (Integrated relational Enzyme database)
Institution European Bioinformatics Institute, United Kingdom

HeTterences

http://www.chem.gmul.ac.uk/iubmb/enzyme/
http:/srs.ebi.ac.uk/srsbin/cgi-binwgetz?-view+MedlineFull+[medline-PMID:10812475]

Miscellaneous
Date of creation 2006-08-14 19:38:06 GMT
Date of last modification 2011-06-27 11:40:01 GMT

<2 Go back to the list of data types & Suggest modifications fo this data type




EMBL-EBI 53

... and associated resources

Resource
MIR:00100002

Resource
MIR:00100003

Resource
MIR:00100001

Access URL
Website
Description
Institution
Access URL
Website
Description
Institution
Access URL
Website
Description
Institution

Physical Locations
http//www.genome.jp/dbget-bin/'www_bget?ec:$id [Example: 1.1.1.7 &
hitp//www.genome.jp/dbget-bin/www_bfind?enzyme

KEGG Ligand Database for Enzyme Nomenclature
Kyoto University Bioinformatics Center, Japan
hitp://enzyme.expasy.org/EC/$id [Example: 1.1.1.1 &]
hitp:/enzyme.expasy.org/

Enzyme nomenclature database, ExPASy (Expert Protein Analysis System)
Swiss Institute of Bioinformatics, Switzerland
http:/Awww.ebi.ac.uk/intenz/query?cmd=SearchEC&ec=%id [Example: 1.1.1.1 ]
hitp //www.ebi.ac.uk/intenz/

IntEnZ (Integrated relational Enzyme database)

European Bioinformatics Institute, United Kingdom

Nature F



EMBL-EBI i i Resources reliability

Resource: MIR :00100042 camille | My Account | Sign Out

WARNING! This resource has been deprecated!

Please use the other resources providing the same dataset.

General information about the resource: WormBase Mirror at Marseille-Nice Genopole  (associated with the data type: WormBase).

Last known state

Lastcheck 2010-09-15 09:11:48
Uptime ratio |
Downtime ratio 56% (318 checks)
Unknown ratic 0% (0 checks)
URL used http:derfo-3.univ-mrs.fridb/gene/gens ?name=WB Gens 00000001 class=Gene @
Health history

Full record of the health checks performed on this resource.

2010

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011
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EMBL-EBI ; Resources reliability

Resource: MIR :00100050

General information about the resource: The FlyBase Database (associated with the data type: FlyBase).

Last known state

Lastcheck 2010-12-10 06:31:44
Uptime ratio
Downtime ratio 0% (0 checks)
Unknown ratio 0% (0 checks)
URL used http:/www flybase org/reports/FBgni01 1293.htm| B
Health history

Full record of the health checks performed on this resource.

2010

12 3 4565 6 7 8 910111213 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Jdanuary
February
March
April
May

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011
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EMBL-EBI & & New submission to the registry

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011

Submit a new data collection

Please fill this form in order to submit a new data type to MIRIAM Registry. Alternatively, you can contact us with your query.
You do not need to fill all the fields, you can just enter the information you have.

The new data type will not be directly publicly available after you pressed the Submit button. A curator will first check if it complies with the terms and
conditions of MIRIAM Registry and, if necessary, correct and complete it before publishing it.

Help

You can display all help bubbles by clicking on: Displays all the help messages, or hide them: Hides all the help messages.

Moreover, you can display the individual help by clicking on the button: located in the title of each section.

Information about the new data type
First you need to enter the name of the data type you want to add to the database. After you can add as much synonyms as you want.

Name and synonyms o

Primary name:

[Add a synonym]

Here is some information about the data type: definition and regular expression (i.e. pattern for identifiers of elements, following the PERL style).

Definition and pattern

-Enter definition here...

Definition:

Enter Identifier pattern here...



EMBL-EBI & & New submission to the Registry

Submit a new data collection

Please fill this form in order to submit a new data type to MIRIAM Registry. Alternatively, you can contact us with your query.
You do not need to fill all the fields, you can just enter the information you have.

The new data type will not be directly publicly available after you pressed the Submit button. A curator will first check if it complies with the terms and
conditions of MIRIAM Registry and, if necessary, correct and complete it before publishing it.

Help

You can display all help bubbles by clicking on: Displays all the help messages, or hide them: Hides all the help messages.

Moreover, you can display the individual help by clicking on the button: located in the title of each section.

Information about the new data type

First you need to entert it

You do not need to fill all the fields, you
can just enter the information you have.

Name and synonyms

Primary name: I

[Add a synonym]

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011

Here is some information about the data type: definition and regular expression (i.e. pattern for identifiers of elements, following the PERL style).

Definition and pattern

'Enter definition here...

Definition:

Enter Identifier pattern here...



EMBL-EBI Registry: suggest changes

Data type: Enzyme Nomenclature

- General ] Tags | Example Usage | Web Services
General information about the data type

o Identifier MIR:00000004

g Name Enzyme Nomenclature

Qo EC code

8 Synonyms Enzyme Classification

o EC

; Namespace ec-code

© http/Awww_.ebi.ac.uk/IntEnz/

“:" Deprecated http//www.ec-code.org/

I urn:lsid:ec-code.org

d Information

The Enzyme Classification contains the recommendations of the Nomenclature Committee of the International Union of Biochemistry and Molecular Biology on the
nomenclature and classification of enzyme-catalysed reactions.
Identifier Pattern JAs ERWATANEYe FRAYs FRIAWL's FRWTe FRWYs FRWE|Y FRRYs FRWTs FRN (1) irdle FR:3

Dhuainal | anatinma

/np
[w]
1]
=
El
=
o
3

038

Resou
MIR:001(

= Suggest modifications to this data type

Resou
MIR:001(

Nature Precedings : doi:

UTIO W i Ute o1 BIoInTorma , oWITZelana
Access URL http//www .ebi.ac.uk/intenz/query?cmd=SearchEC&eg=$id [Example: 1.1.1.1 ]
Resource Website http://www.ebi.ac.uk/intenz/
MIR:00100001 Description IntEnZ (Integrated relational Enzyme database)

Institution European Bioinformatics Institute, United Kingdom

References
http://www.chem.gmul.ac.uk/iubmb/enzyme/
hitp://srs.ebi.ac.uk/srshin/cgi-bin/wgetz?-view+Medline Full+medline-PMID:10812475]

Miscellaneous

Date of creation 2006-08-14 19:38:06 GMT
Date of last modification 2011-06-27 11:40:01 GMT

<2 Go back to the list of data types “r% Suggest madifications to this data type




EMBL-EBI Registry: curated resource

Browse the data types (PENDING) camille | My Account | Sign Out

Submitted | Curation | Published | Pending | Canceled | All

D011

ef overview of the data types:

CABRI (Common Access to Biotechnological Resources and Information) is an online 14 Nov 2008 11:55:59

ep

i)
Q CABRI . . . Pendi Publish it!
‘g service where users can search a number of European Biological Resour [..] GMT ending | Publish it
5 . . : . : . yre
L ENCODE The Encyclopef:lla Of DNA Elements (ENCO.DE) PI’OJeC.‘.'[ aims to |dermfy all functional 26 Nov 2008 12:46:55 e | B i
;! E— elements in the human genome. The pilot phase is for comparison of e [...] GMT S
~ The Human Unidentified Gene-Encoded (HUGE) protein database contains results from |26 Nov 2008 16:31:34 . .
< |
@ HUGE sequence analysis of human novel large (>4 kb) cDNAs identified [... GMT Pending | Publish It
o STRING (Search Tool for Retrieval of Interacting Genes/Proteins) is a database of known and 20 May 2009 . .
TRIN . o . . . . P Publish it!
c;,' Sl predicted protein interactions. The interactions include [...] 13:52:22 BST S| P
Q_ K K . K . .
c STITCH is a resource to explore known and predicted interactions of chemicals and proteins. 20 May 2009 . -
x STITCH Chemicals are linked to other chemicals and proteins by ev [..]] 13:54:39 BST Pending  Publish it
=] . ; . na.
g AR i Phenol-Explorer |5‘an electronic databasg on- polyphenol cgntent in foods. Polyphenols form 15 Jan 2010 16:09:00 Pending | Publish it!
- a wide group of natural antioxidants presentin a large num [...] GMT S
O . . . . . . . .
S FooDB FooDB is a comprehensive database providing information on 1932 food components |15 Jan 2010 16:20:24 Pending Publish it!
@ — (eventually ~3500). GMT E—
£ , A UniGene entry is a set of transcript sequences that appear to come from the same 21 Jan 2010 12:09:58 . L
=] UniGene . o Pending ' Publish it!
g transcription locus (gene or expressed pseudogene), together with i [...] GMT —_
(4] . . . . . . AP .
& MeSH MeSH (Medical Subject Headlngs)' is the National Library gf Medlcw.leS controlled 08 Feb 2010 14:31:54 Pending Publish it!
o —_— vocabulary thesaurus. It consists of sets of terms naming descriptors [...] GMT —_—
% Japan Chemical The Japan Chemical Substance Dictionary is an organic compound dictionary database 19 Feb 2010 13:01:39 Pending | Publish itl
< Substance Dictionary prepared by the Japan Science and Technology Agency (JST). GMT g sik
A federated database of reference spectra from different instruments, including 06 Dec 2010 11:28:06 . _
MassBank . . . Pending | Publish it!
—_— high-resolution mass spectra of metabolites. GMT EE—
Golm Metabolome GMD provides public access to custom mass specitral libraries, metabolite profiling 07 Dec 2010 16:33:50 Pending | Publish it!
Database experiments as well as additional information and tools, e.g. with [...] GMT g Akt
HomoloGene is a system for automated detection of homologs among the annotated genes 24 Jan 2011 13:16:44 . L
HomoloGene . Pending | Publish it!
- of several completely sequenced eukaryotic genomes. GMT —_

The IUPHAR Compendium details the molecular, biophysical and pharmacological 08 Jun 2011 16:21:36

IUPHAR . . o . . . .
Lo properties of identified mammalian sodium, calcium and potassium channels [...] BST

Pending | Publish it



EMBL-EBI Registry: curated resource

Browse the data types (PENDING) camille | My Account | Sign Out
- Submitted | Curation | Published | Pending | Canceled | All
—

B%ef overview of the data types:

ep

= CABRI (Common Access to Biotechnological Resources and Information) is an online 14 Nov 2008 11:55:59 . L
Q CABRI . . . Pending | Publish it!
2 E— service where users can search a number of European Biological Resour [..] GMT S—
5 : . : . : : yre
L ENCODE The Encyclopef:lla Of DNA Elements (ENCO.DE) PI’OJEC.‘.'[ aims to |dermfy all functional 26 Nov 2008 12:46:55 e | B i
;! E— elements in the human genome. The pilot phase is for comparison of e [...] GMT S
~ The Human Unidentified Gene-Encoded (HUGE) protein database contains results from |26 Nov 2008 16:31:34 . .
o HUGE ) . o !
fi HUGE sequence analysis of human novel large (>4 kb) cDNAs identified [...] GMT Pending | Publish It
o STRING (Search Tool for Retrieval of Interacting Genes/Proteins) is a database of known and 20 May 2009 . .
TRIN . o . . . . !
c;,' Sl predicted protein interactions. The interactions include [...] 13:52:22 BST ) e
Q_ K K . K . .
< STITCH is a resource to explore known and predicted interactions of chemicals and proteins. 20 May 2009 . -
§ STITCH Chemicals are linked to other chemicals and proteins by ev [..]] 13:54:39 BST Pending  Publish it
S Phenol-E> ding  Publish it!
.é L} L] L} L]
8 oo oUbmitted | Curation | Published | Pending | Canceled g pusisnic
n
(o))
.E . O INIA \.ollll,' 12l %Wl Wi lIGl.IIG\.tIIFl G\'HUUIIU\'G LIIGI.[GIFP\.’GI.I W WA 1T LIS DT I Ml VA 2V TV LV oS . . . I
§ Lrnesne transcription locus (gene or expressed pseudogene), together with i [...] GMT FEMeTe | BRI T
(4] . . . . . . AP .
& MeSH MeSH (Medical Subject Headlngs)‘ is the National Library gf Medlcw‘\es controlled 08 Feb 2010 14:31:54 Pending Publish it!
o —_— vocabulary thesaurus. It consists of sets of terms naming descriptors [...] GMT —_—
% Japan Chemical The Japan Chemical Substance Dictionary is an organic compound dictionary database 19 Feb 2010 13:01:39 Pending | Publish itl
< Substance Dictionary prepared by the Japan Science and Technology Agency (JST). GMT g sik
A federated database of reference spectra from different instruments, including 06 Dec 2010 11:28:06 . _
MassBank . . . Pending | Publish it!
high-resolution mass spectra of metabolites. GMT EE—
Golm Metabolome GMD provides public access to custom mass specitral libraries, metabolite profiling 07 Dec 2010 16:33:50 Pending | Publish it!
Database experiments as well as additional information and tools, e.g. with [...] GMT g Akt
HomoloGene HomoloGene is a system for automated detection of homologs among the annotated genes |24 Jan 2011 13:16:44 Pending  Publish it!
- of several completely sequenced eukaryotic genomes. GMT —_

The IUPHAR Compendium details the molecular, biophysical and pharmacological 08 Jun 2011 16:21:36

IUPHAR . . o . . . .
Lo properties of identified mammalian sodium, calcium and potassium channels [...] BST

Pending | Publish it



EMBL-EBI i Infrastructure and services

Interactive access

Web
container

(X)HTML

BT

Web browser

Web
Application

Servlet,;SP

Java, Perl, ...

45

P

Database
Web Services MySQL

%
XML
JSON

Apache Tomcat

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011

Programmatic access

Camille Laibe and Nicolas Le Novere.
MIRIAM Resources: tools to generate and resolve robust cross-references in Systems Blology
BMC Systems Biology, 2007 it
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EMBL-EBI i 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

Nature grecedings : dqigl0.1038npre.20dgd .6479.1 : Pogied 30 Sgp 2011 g
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EMBL-EBI i Use case: management of cross-references

Two representations:

= internal storage of cross-references in databases or standard formats

external display of those in user interfaces

<annotation>
<uniprot>P62158 </uniprot>
</annotation>

<annotation>
<resource database="UniProt” accession="P62158” />
</annotation>

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011
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EMBL-EBI i & § Use case: management of cross-references

Two representations:
= internal storage of cross-references in databases or standard formats

= external display of those in user interfaces

<annotation>
<uniprot>P62158 </uniprot>
</annotation>

<annotation>
<resource database="UniProt” accession="P62158” />
</annotation>

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011

— the semantics is hidden in the format structure
and the database schema!
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EMBL-EBI i Use case: management of cross-references

Two representations:
= internal storage of cross-references in databases or standard formats

= external display of those in user interfaces

— Identifiers.org combines both representations into one!

<annotation>
<l /) ==>
<rdf:li rdf:resource="http://identifiers.org/uniprot/P62158” />
<l /) —=>
</annotation>

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011




EMBL-EBI & Resolving: basic

http://identifiers.org/pubmed/16333295

4 physical locations (or resources) are available for accessing 16333295 (from PubMed):

beta

OStctoOU ot P ULy

SRS@EBI HubMed
European Bioinformatics Institute Alfred D. Eaton
United Kingdom
United Kingdom

(Uptime: 100%)

(Uptime: 97%)

LUOOMpPrc- UL 1049417 J71

free digital archive of biomedical and life CiteXplore
sciences journal literature European Bioinformatics Institute

reeccuiygs—-—tor1La

National Center for Biotechnology Information

United Kingdom

e

USA

Nature Prnhnrlinnc  doir1l 0. 02R2A/nnre- 201164790 1 : Pncfnrl 20-San-2011

Nt

(Uptime: 99%)

(Uptime: 100%)

http://identifiers.org/pubmed/16333295




EMBL-EBI ; Resolving: using a specific resource

http://identifiers.org/pubmed/16333295 Close |i|

Access to 16333295 (from PubMed) using the resource MIR:00100032.
Entity available from 4 providers, for more information please refer to: http://identifiers.org/pubmed/16333295.
— Powered by: Identifiers.org & MIRIAM Registry

Databases | Tools | Research ' Training ' Industry | About Us ' Help ' Site Index

" —

CiteXplore - citation details

re

Sort ¢ Publication ¢ Most M Most
search clear
by: Date cited relevant @ Synonyms --

Back to results | No highlighting| ¥ | _highiight | @ Bookmark: || | EndNete | ¥| export | i

'2Quick search
EAdvanced Search
gOuery History Pubmed Id 16333295
'_g Title Minimum information requested in the annotation of biochemical models (MIRIAM).
T&Web services Authors Le Novére N, Finney A , Hucka M , Bhalla US , Campagne F, Collado-Vides J , Crampin EJ , Halstead M , Klipp E , Mendes P
f= See all ..
%Help Affiliation European Biocinformatics Institute, Hinxton, CB10 15D, UK. lenov@ebi.ac.uk
& Statistics Language English
gMedIine
gC.B.A. Journal Nat. Biotechnol. (ISSN:1087-0156) (ESSN: 1546-1696)
"EP.O. [2005 Dec; Volume: 23 (Issue: 12 )] Page info: 1509-15
" Citeseer Publication type Journal Article;
Full text article
= \Nhotizit
http://identifiers. org/pu bmed/163332957resou rce=MIR: 00 100032

=RDSTrace

avallable or they are msuff“mently characterized to allow them to be reused. The Iack of a standard descrlptlon format,

Inrls AfF ctrinAaant roviawina anAd anthare! faralacenace ara tha main fcalicac fAar incamnlata madal Aacecrintinne With



.
{ Bt ]
at vy,

EMBL-EBI i i § What are profiles?

Profiles:

d 30 Sep 2011

list of data collections

subset of the Registry's content

1.6479.1 : Poste

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

.1038/npre.201

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

:doi:10

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

gs

centrally managed in the Registry (user interface in progress)

Nature Precedin

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)




EMBL-EBI i Resolving: basic

http://identifiers.org/obo.go/G0:0006915

4 physical locations (or resources) are available for accessing GO:0006915 (from Gene Ontology): beta
pa
&
(0N
3
2 QuickGO (Gene Ontology browser) GO Browser
o European Bioinformatics Institute The Jackson Laboratory
@
& United Kingdom USA
.
3 (Uptime: 100%) (Uptime: 99%)
H
(4
Q.
£
0]
3
r*.
T
8
wn
2 AmiGO GO through BioPortal
ks The Gene Ontology Consortium National Center for Biomedical Ontology.
gf Stanford
o USA -
g USA
i (Uptime: 99%)
(Uptime: 94%)
—1 http://identifiers.org/obo.go/G0O:0006915 -
oW




Resolving: using a specific profile

http://identifiers.org/obo.go/G0O:0006915 Close ¥
Access to GO:0006915 (from Gene Ontology) using the preferred resource of the profile demo.

Entity available from 4 providers, for more information please refer to: http://id entifiers.org/obo.go/G0O:0006915.

Databases | Tools | Research | Training - Industry | About Us | Help | Site Index [

—
8 Powered by: ldentifiers.org & MIRIAM Registry

EMBL-EBI ::° 32

EBI * Databases * QuickGO

GO:0006915 apoptosis

% |Click for example search il search! Q @ Q o

Web Services Dataset Term Basket: 0

[ Term Information Ancestor Chart Child Terms Protein Annotation Co-occurring Terms Change Log

ID %% GO:0006915
Name apoptosis
Ontology Biological Process

Definition A form of programmed cell death that begins when a cell receives internal or external signals that trigger the activity of proteolytic caspases, proceeds
through a series of characteristic stages typically including rounding-up of the cell, retraction of pseudopodes, reduction of cellular volume (pyknosis),
chromatin condensation, nuclear fragmentation (karyorrhexis), and plasma membrane blebbing (but maintenance of its integrity until the final stages of

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted

the process), and ends with the death of the cell.
Comment

Secondary | GO:0008632
IDs

l"'nklll'l's lalal

http://identifiers.org/o0bo.go/G0:0006915?profile=demo
| ] —1 |




Resolving: using a specific profile

http://identifiers.org/obo.go/G0O:0006915 Close ¥
Access to GO:0006915 (from Gene Ontology) using the preferred resource of the profie demo.
Entity available from 4 prOViderS, for Irr\'v!r\ jimFatirnmatinm nlannn A FAan Fa b (A A bR e A la T A A O NNNENT B

—
8 Powered by: ldentifiers.org & MIRIAM Registry

EMBL-EBI ::° 32

Databases | Tools | Research

EBI * Databases * QuickGO

GO:0006915 apoptosis

% |‘Click for example sear,

[ Term Information Ancestor Chart {

ID %% GO:0006915

Name apoptosis

Ontology Biological Process

Definition A form of programmed ct of proteolytic caspases, proceeds

through a series of characierisuc stages typically Inciuding rounding-up o1 Ine cell, retraciion ot pseuaopoaes, reauction of cellular volume (pyknosis),
chromatin condensation, nuclear fragmentation (karyorrhexis), and plasma membrane blebbing (but maintenance of its integrity until the final stages of
the process), and ends with the death of the cell.

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted

Comment

Secondary | GO:0008632
IDs

fatal NN] ITS

http://identifiers.org/obo.go/GO:0006915?profile=demo
| ] —1 |




http://identifiers.org/ec-code/1.1.1.1 Close ¥

Access to 1.1.1.1 (from Enzyme Nomenclature) using the preferred resource of the profile most reliable.

: Powered by: Identifiers.org & MIRIAM Regqistry

Databases - Tools | Research | Training | Industry - About Us | Help site Index [ &

=]

Q

‘g EBl * Databases * Enzymes * IntEnz

o

.. EC 1 - Oxidoreductases

—

% ok o EC 1.1 - Acting on the CH-OH Group of Donors
UICK searcn:

EC 1.1.1 - With NAD* or NADP* as acceptor

GEIH

EC 1.1.1.1 - Alcohol dehydrogenase

g-lntEnz home

= .-
g Advanced search I IntEnz view | | ENZYME view | o

=
& Browse EC
= EmN

8 Data submission IntEnz Enzyme Nomenclature

g Downloads EC1.111

c
"g Documentation

(&
@ Contact IntEnz Names

Accepted name: alcohol dehydrogenase

Nature P

Other names: ADH
NAD-dependent alcohol dehydrogenase
NAD-specific aromatic alcohol dehydrogenase
NADH-alcohol dehydrogenase

NADH-aldehvde dehvdrogenase
http://identifiers.org/ec-code/1.1.1.1?profile=most_reliable

allpl atic alconol def yarogenase u

ethanol dehvdroaenase




EMBL-EBI i Identifiers.org: short summary

provides uniform identifiers for Life Sciences

standard compliant ( )
location independent

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

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

phlature Rgecedings : dojgl 0.1038/npre.2011.6479.1 : Posted 30 Sep 2011 g

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

* built on the MIRIAM Registry




EMBL-EBI Tools developing support for those URIs

® Data resources ®  Application software (continued)
BioModels Database (kinetic models) LibAnnotationSBML

% Pathway Commons (BioPAX) LibSBML

% Physiome Model Repository (CellML) PathText

§ SABIO-RK (reaction kinetics) Pathway Commons

é Yeast consensus model database SAINT (semantic annotation)

g Human consensus model database SBML2BioPAX

é E-MeP (structural genomics) SBML2LaTeX

é Application software SBMLeditor (model editor)

2 ARCADIA (graph editor) SemanticSBML (annotation,

§ BIOUML (modelling and simulation) merging, comparison, ...)

% BridgeDb Snazer (network analysis, simulations)

= CellDesigner Systems Biology Workbench

(model design and simulation)

COPASI (Simulati
(Simulation) The Virtual Cell (simulation)

Cpath
PSICQUIC

JSBML
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EMBL-EBI i i § Why is it useful for the EBI?

2011

= Data providers:

shielded from changes in the way other providers give access to
their data

unification of identifiers

easy data integration between providers

38/npre.2011.6479.1 : Posted 30 Sep

= Software engineers:

don't need to maintain expensive lists of links

gs : doi:10.10

don't need to develop specific code to handle cross-references

= [Users:

Nature Precedin

are always provided with usable links




EMBL-EBI i What to store the database?

http:// ec-code/1.1.1.1

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011




EMBL-EBI i What to use in your import/export formats?

http:// ec-code/1.1.1.1

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011




EMBL-EBI i What to use in your user interfaces?

http:// ec-code/1.1.1.1

Nature Precedings : doi:10.1038/npre.2011.6479.1 : Posted 30 Sep 2011




EMBL-EBI § Where to get the data?

http:// ec-code/1.1.1.1
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