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Definition Identifier

An identifier is a unique expression in a written format either by a
code, by numbers or by the combination of both to distinguish
variations from one to another among a class of substances, items, or
objects...

In computer science, Identifiers (IDs) are lexical tokens that name
entities. The concept is analogous to that of a "name".
– Wikipedia

→ "a unique name for something".
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Examples

Norwegian social security number

URI: https://www.uib.no/rs/mcb
Digital Object Identifiers (DOI):
doi:10.1186/1752-0509-3-82
IUPAC symbols: ACGT
GenBank accession number: AK090412
Ensembl Gene/Transcript/Protein ID: ENSG00000241154
ENST00000480017 ENSP00000420800
Affymetrix probe id: 50780_at
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Remarks

Names, Symbols are not necessarily unique
IDs are domain/database specific
The same entity can have many different IDs
The same token can be used for different things
Closely related things (e.g.. Gene/Protein) have different IDs
Cross-references exist in most databases
IDs and Names can change over time (e.g. genome
re-annotations, transcript re-mapping)
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Why bother about mapping identifiers?

Merging data: the essence of integrative bioinformatics
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Remarks

every mapping is a (possibly coarse) abstraction
Gene 6= Transcript 6= Protein 6= Enzyme

→ Gene ≈ Transcript ≈ Protein ≈ Enzyme
the mapping is most likely not "1 to 1"
transcript/protein isoforms, protein/enzyme complexes
let alone: transcription factor (binding sites), SNPs, RNAi,
metabolites, motives
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Tools: BioMart

http://www.biomart.org

Data Warehouse of genome annotation data
A query-oriented database for data-mining
Most complete and up-to-date
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Tools: David

http://david.abcc.ncifcrf.gov

Database for Annotation, Visualisation and Integrated Data Mining
Many useful tools including Gene ID converter, Pathway tools
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Tools: KEGG

http://www.genome.jp/

KEGG has its own identifiers and search
Useful in connection with enzymes
Find the EC number of a gene more
Not so good for batch conversion
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Tools: MSigDB

http:
//www.broadinstitute.org/gsea/msigdb/index.jsp

A place for finding gene sets
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Why is Excel not a bioinformatics tool?

Zeeberg et al., Mistaken Identifiers: Gene name errors can be
introduced inadvertently when using Excel in bioinformatics , BMC
Bioinformatics, (2004)
Excel can convert gene names to dates
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Exercises

1 Find information about ATXN3 (gene symbol) using all
bioinformatics tools presented.

2 Use Biomart to generate an identifier mapping table for the human
genome and download it as a tab separated file.

3 Load the list into Excel without messing with the identifiers
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