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ABSTRACT

Summary: UniProt Archive (UniParc) is the most compre-
hensive, non-redundant protein sequence database available.
Its protein sequences are retrieved from predominant, publicly
accessible resources. All new and updated protein sequences
are collected and loaded daily into UniParc for full coverage.
To avoid redundancy, each unique sequence is stored only
once with a stable protein identifier, which can be used later
in UniParc to identify the same protein in all source data-
bases. When proteins are loaded into the database, database
cross-references are created to link them to the origins of the
sequences. As aresult, performing a sequence search against
UniParc is equivalent to performing the same search against
all databases cross-referenced by UniParc. UniParc contains
only protein sequences and database cross-references; all
other information must be retrieved from the source databases.
Availability: http://www.ebi.ac.uk/uniparc/
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INTRODUCTION

Universal Protein Knowledgebase (UniProt) isacentral data-
base of protein sequences and functions created by joining
the information in SWISS-PROT (Boeckmann et al., 2003),
TrEMBL (Boeckmann et al., 2003) and PIR-PSD (Wu et al.,
2002). UniProt Archive (UniParc), as part of UniProt, isthe
most comprehensive, publicly accessible non-redundant pro-
tein sequence database available. New and updated protein
sequences are loaded daily from public databases including
SWISS-PROT, TrEMBL, PIR-PSD, EMBL (Stoesser et al.,
2003), Ensembl (Hubbard et al., 2002), PDB (Westbrook
et al., 2003), IPI (http://www.ebi.ac.uk/IPl), RefSeq (Pruitt
and Maglott, 2001), FlyBase (The FlyBase Consortium,
2003), WormBase (Harris et al., 2003), European Patent
Office proteins, United States Patent and Trademark Office
proteins and Japan Patent Office proteins. A protein sequence
may exist in multiple databases, and it is not unusual for the
same sequence to be found several timesin asingle database.
For example, the sequence in UniParc entry UPI0000000001
appeared four timesin EMBL in August 2003. To avoid this
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redundancy, each unique sequence is stored only once and
assigned aUniParc identifier. These identifiers are stable and,
once created, are never deleted or reassigned. Consequently,
UniParc identifiers can be used to uniquely identify protein
sequences in any protein database. The format of UniParc
identifiersis UPI followed by 10 hexadecimal numbers, e.g.
UPI000000000A.

Proteins extracted from source databases are linked to
their origins by using database cross-references. Each cross-
referencelinks one protein in UniParc to an accession number
in a source database. If the source database provides a
sequence version for the protein, it is stored as a part of
the cross-reference. Database cross-referenceisactiveaslong
as the sequence identified by the accession number remains
unchanged. When the sequence is modified or removed, the
cross-reference retires. Active cross-references can be used
to directly access the source databases, but retired cross-
references can only be used to access sequence archives,
such as the EMBL Sequence Version Archive (Leinonen
et al., 2003). In practice, retired database cross-references
would mostly be used to retrieve old sequence versions from
UniParc. Because few databases have seguence versions,
a UniParc sequence version number is made available as
part of each database cross-reference. This number is incre-
mented each timethe sequenceidentified by accession number
changes, and enablesthe use of sequenceversionsinall source
databases.

UniParc containsonly protein sequences, sequenceversions
and database cross-references. All other information concern-
ing the sequences must be retrieved from the source databases
using database cross-references. Thisis done, e.g. when dis-
playing UniParc entries with SRS (Etzold et al., 1996) at
http://srs.ebi.ac.uk/.

There were 5.6 million database cross-references and
1.8 million protein sequences in UniParc by October 2003.
One quarter of these sequences had only one database
cross-reference, whereas some sequences had several hun-
dreds of them. For example, the sequence in UniParc
entry UPIO0O0O00FE9Q1D had 198 database cross-references to
EMBL, TrEMBL, PIR and PDB. In this case, EMBL and
TrEMBL contributed amost 90 database cross-references
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each, whereas PDB contributed 22 and PIR only two. In
EMBL, as in many other databases, one protein sequence
may appear multiple times in different contexts. TTEMBL
inherits some of this sequence redundancy when it is derived
from EMBL. In August 2003, EMBL had 1,535,482 protein
sequences, but only 1,196,047 of them were unique. SWISS-
PROT isan example of adatabase with alow level of sequence
redundancy. It had 132,242 protein sequencesin August 2003
and only 124 of them were redundant.

INTERACTIVE ACCESS

UniParc is available for text- and sequence-based searches.
Performing a similarity search against UniParc is equival-
ent to performing the same search against all databases
cross-referenced in UniParc, as UniParc contains all pro-
teins from its source databases. Sequence similarity searches
can be done using Fasta (Pearson and Lipman, 1988) at
http://www.ebi.ac.uk/fastal, Blast (Karlin and Altschul, 1990;
Altschul et al., 1997) at http://www.ebi.ac.uk/blast/ or the
Smith-Waterman algorithm (Smith and Waterman, 1981)
at http://www.ebi.ac.uk/MPsrch/. Sequences, which are no
longer part of any source database, are excluded from these
searches.

Text-based SRS searches can be performed at http://srs.ebi.
ac.uk/. UniParc identifiers can be used as search strings on
the quick search page, when retrieving protein sequences.
UniParc is available as a protein sequence database on the
library page, where protein identifiers and sequence ver-
sions extracted from the source databases as well as UniParc
identifiers, UniParc sequence versions, sequence lengths and
sequence checksums can be used as search strings. The res-
ult of the searches is a list of matching UniParc identifiers,
which are linked to UniParc entries. Each entry contains
a protein sequence with its UniParc identifier, and one or
more database cross-references. Database cross-references
are hyperlinked to the source databases for easy access to the
original resources. When displaying a UniParc entry, data-
base cross-references are used to retrieve information from
other databases, including the description and the name of
the organism from SPTR (Boeckmann et al., 2003). SRS also
providesan easy accessto alarge number of sequenceanaysis
tools, including EMBOSS applications (Rice et al., 2000).

PROGRAMMATIC ACCESS

UniParc entries and Fasta formatted sequences can be
retrieved programmatically using HT TP at http://www.ebi.ac.
uk/cgi-bin/dbfetch. Either UniParc identifiers or protein
identifiers extracted from the source databases can be
used for retrieval. As an example, the following URL

returns the UniParc entry having the UniParc identi-
fier UPI0000000001: (http://www.ebi.ac.uk/cgi-bin/dbfetch?
db=UNIPARC& id=UPI0000000001& format=default).
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