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Glycosyltransferases in SWISS-PROT
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SWISS-PROT is a curated protein sequence database with a high level of annotation (such as description of the function of
a protein, its domain structure, post-translational modification, variants, etc), a minimal level of redundancy and a high level
of integration with other databases. An ongoing project is to maintain the glycosyltransferase family of enzymes with
comprehensive annotation and documentation in the SWISS-PROT database and to represent the most recent research
developments.
Introduction

SWISS-PROT was established in 1986 and is maintained
collaboratively by the EMBL Outstation — The European
Bioinformatics Institute (EBI) [1] and the Department of
Medical Biochemistry at the University of Geneva. The data
in SWISS-PROT are derived mainly from translation of
DNA sequences from the EMBL Nucleotide Sequence
Database, submitted directly by researchers or extracted
from the literature. SWISS-PROT is committed to provid-
ing a valuable resource for researchers with a comprehensive
current representation of protein sequences and informa-
tion. As part of this, we select particular projects for special
attention. These projects cover a wide range of topics such
as protein families and model organisms and we make use of
external experts, who make time to send us their comments
and updates concerning the specific topics. It is within this
context that our work on glycosyltransferases takes place.

SWISS-PROT and glycosyltransferases

Our aims for this glycosyltransferase project are:
1. To maintain this enzyme family with fully comprehensive

annotation and documentation in the SWISS-PROT
database.

All known glycosyltransferase sequences are present either
in SWISS-PROT or in its new computer-annotated supple-
ment, TREMBL [2]. For each SWISS-PROT sequence
entry, the core data consist of the sequence data, the cita-
tion information (bibliographical references) and the
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taxonomic data (description of the biological source of the
protein), while the annotation consists of the description of
the following items:
f Function(s) of the protein
f Post-translational modification(s). For example carbohy-

drates, phosphorylation, acetylation, GPI-anchor, etc.
f Domains and sites. For example calcium-binding regions,

ATP-binding sites, zinc fingers, homeobox, kringle, etc.
f Secondary structure
f Quaternary structure
f Similarities to other proteins
f Disease(s) associated with deficiencies in the protein
f Sequence conflicts, variants, etc.

To achieve this annotation we use, in addition to the publi-
cations that report new sequence data, review articles to
update the annotation of families or groups of proteins. We
also use other relevant databases such as ENZYME and
PROSITE to add alternative names, catalytic activities,
cofactors and function information [3, 4]. An example of
a glycosyltranferase entry is illustrated in Figure 1.

2. To represent the most recent research developments.
To achieve this goal, we are working closely with our
external expert for glycosyltransferases, Iain Wilson, Carbo-
hydrate Research Centre, University of Dundee, Scotland,
who provides A GUIDE TO CLONED GLYCOSYL-
TRANSFERASES which he crosslinks to SWISS-PROT.
By receiving his comments and updates concerning
glycosyltransferases, we are kept firmly in touch with the
research community and the developments therein.

At present, one of the areas of particular interest in
the glycosyltransferase project which combines both the
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Figure 1. A glycosyltransferase entry.
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Figure 1. Continued.
annotation and research aspects, is the organization of the
glycosyltransferases into subfamilies. Grouping glycosyl-
transferases according to EC numbers is not sufficiently
exclusive as within a particular EC number, the functions
and the affinities of the proteins vary. They need to be
represented in such a way as to enable proper annotation
and meaningful comparisons of the proteins. In addition,
there are glycosyltranferases which have yet been assigned
EC numbers. We believe that SWISS-PROT is in an ideal
position to play a role due to the centralization of informa-
tion and its close collaboration with the ENZYME
database. Currently, we are incorporating all glycosyltrans-
ferase sequences into SWISS-PROT and simultaneously,
collating catalytic information for the assignment of EC
numbers.
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