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ABSTRACT

SBASE 7.0 is the seventh release of the SBASE
protein domain library sequences that contains 237 937
annotated structural, functional, ligand-binding and
topogenic segments of proteins, cross-referenced to
all major sequence databases and sequence pattern
collections. The entries are clustered into over 1811
groups and are provided with two WWW-based search
facilities for on-line use. SBASE 7.0 is freely available
by anonymous ‘ftp’ file transfer from ftp.icgeb.trieste.it .
Automated searching of SBASE with BLAST can be
carried out with the WWW servers http://www.icgeb.
trieste.it/sbase/ and http://sbase.abc.hu/sbase/

INTRODUCTION

Prediction of domains is usually based on pattern collections
that contain consensus representations of domain types
deduced from multiple alignments. Consensus representation of
sequences (such as consensus sequences, regular expressions,
sequence profiles, hidden Markov models, etc.) requires
human expertise and careful judgement hence pattern collections
can hardly keep pace with the flow of new genome data.
Another problem is the inevitable statistical bias of consensus
representations. Namely, reliable multiple alignments require a
good number of domain examples, and, as a consequence,
atypical domains for which there are too few known examples,
may be difficult to recognize. Finally, there are domain types
for which it is not easy to develop consensus representations
because of the weak similarity.

SBASE is a collection of protein domain sequences designed
to facilitate detection of domain homologies without the above
problems (1,2). The method of domain recognition is database
search rather than pattern search, so atypical and typical
domains are equally well recognized (3). The central concept is
the ‘similarity group’, i.e. a group of domain sequences that
have BLAST similarity to each other. One can distinguish tight
and loose groups depending on how many significant similarity
connections exist, on average, between the members. Briefly, a
new sequence is considered member of a given group if its
similarity parameters (3) are above the threshold levels auto-
matically established for that group, and if it has no sequential
overlap with any other domain group. Validated domain groups

i.e. the 1550 groups that satisfy these criteria are deposited
SBASE-A; these are the well-known structural and function
domain types. SBASE-B contains a 261 groups that are eit
(i) less well characterized than the groups of SBASE-A, or (ii) a
defined by composition (e.g. glycine-rich), cellular locatio
(e.g. transmembrane, etc.). These groups are sometimes defin
an overlapping manner, e.g. an extracellular domain (SBASE
may contain an EGF-module (SBASE-A).

The current release 7.0 of SBASE contains over 230 0
annotated protein sequence segments consistently name
structure, function, biased composition, binding-specifici
and/or similarity to other proteins.

The main developments with respect to the previous rele
[release 6] can be summarized as follows:
(i) Release 7.0 contains 237 937 sequence entries, 82% m
than release 6.0 (Table 1).

(ii) The entries were grouped by standard names and furt
classified on the basis of the BLAST similarity scores. The li
of all clusters having at least two members is deposited int
separate database, SBASE-CLUSTERS, which is now availa
through anonymous ftp as well as through links on the WWW
server. A total of 1811 domain groups were found, of whic
1550 validated groups (1936 clusters) are in SBASE-A a
261 groups (382 clusters) are in SBASE-B. The clusters
identified by the standard name and by the (optional) subcl
number included in the SC field. The CL and CE fields o
previous releases are now abandoned.

DESCRIPTION OF THE DATA

Definition of protein domains

Domains included in SBASE are protein sequence segme
with known structure and/or function. The main entry class
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Table 1. Increase of data in SBASE release 7.0
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are summarized in Table 2. The boundaries of the domains are
either as previously defined in the original publications or deter-
mined by homology to domains with known boundaries such
as given in the PROT-FAM (4) and in the PFAM databases (5).

Source and origin of data

SBASE data originate from three main sources: (i) from the
SWISS-PROT protein sequence databank (6); (ii) from the
Protein Sequence Database of the Protein Identification
Resource (PIR International) (7); and (iii) from the literature.
The sequences are either translated from nucleotide sequence
databases (8,9) or directly keyed in at the protein level. From a
total of 237 937 records in SBASE 7.0, 136 367 (57%), 53 307
(22.4%) and 38 083 (20.6%) are of eukaryotic, prokaryotic and
viral origin, respectively. Domain sizes vary in length between
5 and 1000 amino acids.

Cross-references

SBASE 7.0 has cross-references to several protein and nucleic
acid databanks, as well as to the PROSITE (10) PRINTS (11),
ProDom (12), BLOCKS (13) and PFAM (5) domain databases,
the Protein Structure Data Bank (14) and the database of
human Mendelian inheritance (15) (Table 3). In each record,
the DR-lines contain the cross-reference data.

Record structure

The format of SBASE 7.0 follows that of the EMBL and
SWISS-PROT databases and can be directly formatted under
the GCG program package using (16).

DISTRIBUTION AND ACCESS

Distribution

SBASE 7.0 (6 October, 1999) is distributed by anonymo
‘ftp’ file transfer from ftp.icgeb.trieste.it . The complete databa
(including the records and list of clusters), is 221 Mb, i
compressed form is 16.3 Mb.

BLAST search by WWW-server

SBASE 7.0 can be searched by the BLAST program using
WWW-server http://www.icgeb.trieste.it/sbase . A related serv
was created in order to assign SBASE domain homologies
the basis of BLAST searches performed on the SWISS-PR
database and on the PIR International databases (7). T
service (available at http://www.abc.hu/blast.html and
domain@abc.hu ) returns the best potential domain hom
logies ranked according to BLAST score.

Access by WWW-server

Record retrieval and the above services can be accessed
using the WWW-server at http://www.icgeb.trieste.it/sbase
At present, cross-references to SBASE-CLUSTERS, EMB
MEDLINE, MIM, PRINTS, ProDom, PROSITE and SWISS
PROT can be directly accessed through the WWW-server.

Citation

Users of SBASE and of the WWW servers are asked to cite t
article in their publications, e.g. in the following form: ‘The
sequence homologies were analyzed searching the SBA
protein domain sequence library release 7.0’ via automa
electronic mail (WWW) server’.
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