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ABSTRACT
Summary: The DBAli database includes approximately
35 000 alignments of pairs of protein structures from
SCOP (Lo Conte et al., Nucleic Acids Res., 28, 257–
259, 2000) and CE (Shindyalov and Bourne, Protein
Eng., 11, 739–747, 1998). DBAli is linked to several resources, including Compare3D (Shindyalov and Bourne,
http://www.sdsc.edu/pb/software.htm, 1999) and ModView (Ilyin and Sali, http://guitar.rockefeller.edu/ModView/,
2001) for visualizing sequence alignments and structure
superpositions. A flexible search of DBAli by protein
sequence and structure properties allows construction of
subsets of alignments suitable for a number of applications, such as benchmarking of sequence–sequence and
sequence–structure alignment methods under a variety of
conditions.
Availability: http://guitar.rockefeller.edu/DBAli/
Contact: sali@rockefeller.edu; http://guitar.rockefeller.
edu

Accurate reference alignments of protein sequences are
necessary for improving methods for aligning protein
sequences with each other and with proteins of known
structure. Such reference alignments are invariably based
on comparison of protein structures because structure is
more conserved in evolution than sequence (Pascarella
and Argos, 1992; Sali and Overington, 1994; Fischer
et al., 1996; Shindyalov and Bourne, 1998; Mizuguchi
et al., 1998; Thompson et al., 1999b; Lo Conte et al.,
2000; Holm and Sander, 1999; Thompson et al., 1999a;
Domingues et al., 2000; Bateman et al., 2000). Although
the structure-based alignments are the best alignments for
most applications, different structure comparison methods
sometimes result in different alignments; many different
methods are reviewed in Swindells et al. (1998).
DBAli is a new database of alignments of pairs of
related known protein structures. Its main distinction with
respect to other sources of protein structure alignments
is the flexibility of selecting different sets of alignments
according to a variety of criteria. One of the aims of
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DBAli is to provide a large set of reference alignments
for comprehensive evaluation of alignment methods over
the whole spectrum of sequence and structure similarity.
Currently, DBAli includes all 1843 pairwise alignments
from SCOP 1.38 (Lo Conte et al., 2000) and 33 920
non-redundant alignments from CE with the Z-score
higher than 3.8 (Shindyalov and Bourne, 1998); the
non-redundant CE alignments were obtained by aligning
a structure with only one other structure from the same
‘H’ level in the CATH classification (Orengo et al., 1999).
The CE database was selected as the main source of
pairwise structure alignments because of its availability,
completeness, currency, and automatic construction.
DBAli will continue to be updated to reflect the growth of
the CE database.
DBAli can be queried by MySQL (version 3.23)
(DuBois, 2000). The database is searchable by sequence
and structure properties of the proteins and their alignments (Figure 1). Sequence properties that can be queried
include Protein Data Bank (PDB) code (Berman et al.,
2000), sequence similarity to entries in the database, percentage sequence identity of the alignment, length of the
alignment and the number of aligned residues. Structure
properties include Cα RMSD and number of residues
with Cα atoms within 3.5 Å after superimposition. Each
query produces a table of alignments satisfying the search
criteria. The table lists the alignment name with a link
to the alignment description page, a link to the original
alignment file in the MODELLER format, PDB codes
corresponding to the aligned structures, percentage identity between the sequences in the alignment, Cα RMSD,
a link to a schematic representation of the alignment and
links to the Compare3D applet (Shindyalov and Bourne,
1999) and the ModView plugin (Ilyin and Sali, 2001) for
structural visualization of the alignment. The user can
download the selected alignments.
All alignments were processed, but not changed, by
MODELLER (Sali and Blundell, 1993). Sequence and
structure properties of an alignment are shown on its main
page. The main alignment page is divided in three sections: (i) the sequence alignment with general data; (ii) sequence properties; and (iii) structure properties. Links to
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Fig. 1. DBAli flow chart.

the PDB (Berman et al., 2000), SCOP (Lo Conte et al.,
2000) and VAST (Madej et al., 1995) databases for each
aligned structure are also on the alignment main page.
The usefulness of DBAli is illustrated by the following
two examples. When the goal is to benchmark a new
alignment method focused on the ‘twilight zone’ of
sequence similarity, a DBAli query asking for high quality
alignments (RMSD < 2 Å) of distantly related sequences
(less than 30% sequence identity) returns 249 and 1961
pairwise alignments from SCOP and CE, respectively.
Similarly, when the goal is to calculate a structure-based
residue substitution matrix for remotely related protein
sequences, a DBAli query asking for SCOP alignments
with less than 2 Å RMSD and at most 25% sequence
identity returns 160 pairwise alignments with 55 188
residues and 25 017 residue–residue substitutions.
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