A Quick Guide To UniProtkB
Swiss-Prot & TrEMBL

UniProt, theUniversal Protein Resourceis produced by the
UniProt Consortium, formed by the Swiss Instituté o
Bioinformatics (SIB), the European Bioinformaticsstitute
(EBI) and the Protein Information Resource (PIRhiRjot
provides a comprehensive, high-quality and frealgeasible
resource of protein sequence and functional inftionalhe
centrepiece of the UniProt databases is the Uniirowvledge
base UniProtKB), which comprises 2 sections: manually
annotated UniProtkKB/Swiss-Prot and automaticallpctated
UniProtKB/TrEMBL. Taken together, these 2 sectiagise
access to all publicly available protein sequences.

UniProtKB/Swiss-Prot is
a high quality manually
annotated (review@dand non-
redundant protein sequence
database, which brings together
experimental results and computed features. AlthoBgiss-
Prot provides annotated entries for all specigsciises on the
annotation of proteins from model organisms of idcst
taxonomic groups to ensure the presence of higHitgua
annotation for representative members of all profamilies.
Protein families and groups of proteins are comtirsly
reviewed to keep up with current scientific findéng

* UniProtKB/TrEMBL is a
computer-annotated_ (unreviewed
supplement to Swiss-Prowhich
strives to gather all protein
sequences that are not yet
represented in Swiss-Prot. The
protein sequences are derived from the translaifocoding
sequences (CDS) submitted to the public nucleicd aci
databases (EMBL/GenBank/DDBJ) or from other segeenc
resources, such as Ensembl. Automated annotatiotheof
highest currently available quality is integrated TrEMBL
entries. The usual Swiss-Prot annotation pipelin®lives the
manual annotation of TrEMBL entries, their integyatinto
Swiss-Prot, with their original accession numbemd a
subsequent deletion from TrEMBL.

Each Swiss-Prot entry contains information abo@ onmore
protein sequence(s) derived from one gene in orEieh
Different sections of the entry report specific lbgical
information (Usermanual: http://www.uniprot.org/nealy).

Entry information Each entry is associated with a stable
unique and citable identifier: the primaagcession humber
The entry name is unique, but not stable. Additiona
information on the entry history is provided.

Names and origin Protein name, synonyms and abbreviations
are indicated, as well as gene and locus namestaandomy
information.

Evidence on protein existence is providedn the ‘Protein
attributes’ section.

References This section lists publications used to annotage th
entry. The type of data retrieved from a cited ctatiis
specified (see token ‘Cited for: ).

General annotation Biological information and its source is
stored in this subsection. Qualifiers (e.g. ‘By iamity’) are
used in the absence of direct experimental evidence

Cross-references This section provides links to numerous
specialized databases.

Keywaords are terms from a controlled vocabulary list, which
summarises the features of the entry.

Sequence annotation Over 30 feature keys (e.g. ‘Modified
residue’) describe the sequence at the single uesidvel.
Qualifiers (‘Potential’, ‘Probable’ and ‘By similiy’) indicate
the computer-prediction of the feature or the exisé of
indirect experimental evidence. The sources of date
indicated (e.g. Ref.30).

Sequence The protein sequence displayed in the entry is the
most prevalent and/or the most similar to ortholego
sequences found in other species. When the gersegigence

is completed, we generally display the protein sege
derived from genome translation. Sequence discoparare
documented. The molecular weight is automaticalgdated,
independently of any experimental result. Diregkdi to Blast
and to UniParc (the UniProt sequence archive da&gbare
provided.




UniProtK B/Swiss-Prot specificity and utility

Data integrated into Swiss-Prot, including the girosequence
and associated current knowledge, manually checked and
continuously updated

- In order to haveminimal redundancy and improve
sequence reliability all protein sequences encoded by the
same gene are merged into a single record.

- A special emphasis is laid on thanotation of biological
events that generate protein diversityand that cannot be
predicted at the genomic level. Alternative proguct
(alternative splicing, RNA editing...) and post-triat®nal
modifications (PTMs) are extensively annotated. For
additional information, see Boeckmann et al., C. Biol.
328:882-899 (2005).

- Swiss-Prot contains numerous cross-referencas, ftaying
the role of acentral hub for biological data, linking together
relevant protein resources.

Swiss-Prot is particularly suitable for similarity searches,
protein identification (proteomics) and training of
prediction software tools.

What you can find in UniProtk B/Swiss-Prot

Reliable protein sequencesand description ofalternative
protein products (due to alternative splicing, alternative
promoter usage, alternative initiation, RNA editing
protein and gene names using standardised official
nomenclature and synonyms used in the literatuck ather
databases;protein function; enzyme-specific information
(catalytic activity, cofactors, metabolic pathwaggulation);
biologically relevantdomains and sites;PTMs; subcellular
location(s), tissue expression expression during embryonic
development and /or cell differentiation; secondaagd
quaternary structure informatiopplymorphisms; similarities
to other proteins; involvement in diseasesiss-referencego
numerous databases; controlled vocabularies in rakeve
(sub)sections; qualifiers for predicted or propadatdata;
documentation files (http://www. uniprot.org/do¢csic.

See also our usermanual: http://www.uniprot.org/fnadin

What you can find through UniProtK B/Swiss-Prot

Specialized information beyond the scope of Swisd-Bs
made available via cross-references to biologicadlievant
resources, such as the EMBL/GenBank/DDBJ nucleotide
sequence databases, 2D and 3D protein structuedatsss,

various protein domain and family databases, PTHlmses,
species-specific data collections, variant andadiselatabases;

a list of cross-referenced databases is availabte a
http://www.uniprot.org/docs/dbxreéxplicit links are provided

in the Swiss-Prot flat file, additional implicitnks are created
‘on the fly’ by the UniProt server.

I nteractive access to UniProtk B

You can access UniProtKB fronfttp://www.uniprot.org/
through the ‘Query ' tool.

How to obtain alocal copy of UniProtK B

To download complete data sets in the original SwWisot flat
file format, fasta format, or XML format, go to
www.uniprot.org/downloadsPlease check our current release
notes.

Updated complete non-redundant data sets for Svisisand
TrEMBL are made available every 3 weeks and dowddbée
by ftp.

Submission of updates and new data

To submitupdates and/or corrections to Swiss-Prot entries
and for any enquiries you can either use the e-adidress
help@uniprot.org or the www address http://www.
uniprot.org/contact

To submit new sequence datato Swiss-Prot, see
http://www.ebi.ac.uk/swissprot/Submissions/spin/

How to cite UniProtk B

If you want to cite UniProtkKB, please use the faling
reference:

The UniProt Consortium

The Universal Protein Resource (UniProt)
Nucleic Acids Res. 36:D190-D195(2008).
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