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Abstract
Summary: MPSA is a stand-alone software intended
to protein sequence analysis with a high integration
level and Web clients/server capabilities. It provides
many methods and tools, which are integrated into an
interactive graphical user interface. It is available for
most Unix/Linux and non-Unix systems. MPSA is able to
connect to a Web server (e.g. http://pbil.ibcp.fr/NPSA) in
order to perform large-scale sequence comparison on up-
to-date databanks.
Availability: Free to academic http://www.ibcp.fr/mpsa/
Contact: c.blanchet@ibcp.fr

The numerous projects to determine the complete se-
quence of whole organisms yields data to the community
with increasingly high flow rate. Thus, the theoretical
treatment of ever-growing sets of protein sequences is
required. In this context, we develop the MPSA package
which is an integrated solution (i) including most of
the individual methods in a single GUI (Graphic User
Interface), (ii) able to run on almost all platforms, (iii)
capable of submitting biological analysis jobs on a remote
server and (iv) able to retrieve data from a remote Web
server. MPSA allows the incorporation of secondary
structure predictions within the multiple alignment and
full interactive editing of huge alignments.

The software is written in C and thus fully supports
dynamic memory allocation. It uses the VIBRANT GUI
library (J. Kans, NCBI Software Toolkit) and a biolcp
library of bioinformatic methods developed in our lab.
The program has been successfully tested on UNIX/Linux
and Macintosh. Biological Web client/server facilities are
available as a small set of Perl v5 scripts (MPSAweb) that
should be first installed on the remote Web server, as we
did on our Web server NPS@. Once MPSAweb server is
configured, MPSA is able to ask the remote server for
remotely available databanks and to submit a query to
analyse user data with remote methods. This Web request
uses a new MIME type we defined as ‘chemical/x-mpsa’.
This MIME type can be set up in the user browser so as to

Fig. 1. General architecture of MPSA. All methods are coupled
together and invoked from a common general GUI.

define MPSA as a helper application allowing the user to
directly download data generated by NPS@ within MPSA.

MPSA automatically recognizes the file formats,
which can be amino acids sequence, multiple alignment,
secondary structure or physico-chemical profile files.
MPSA uses the � ReadSeq � utility (D. Gilbert, Bi-
ology Dept, Indiana University) as sequence formats
(Pearson/FASTA, EMBL, NBRF/PIR, . . .). Moreover,
the sequence browser can be considered as a database
manager/converter/extractor since it is able to handle very
large lists of protein sequences.

MPSA integrates more than 25 different methods or
algorithms for protein sequence analysis (Figure 1) with
numerous coupling tools. The methods are available
either in local mode from within the package or through
a remote server specified by the user. The search for
homologous proteins in sequence databanks like SWISS-
PROT, trEMBL, or NRL3D can be performed by using
FASTA, SSEARCH algorithms (Pearson and Lipman,
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Integrated system for MPSA

Fig. 2. The MPSA main windows.

1988) and BLAST (Altschul et al., 1997). The alignment
of homologous protein subset can be performed with
CLUSTALW (Thompson et al., 1994) either locally or
remotely on the Web server. Secondary structure either
predicted or user-defined can be included automatically
in the alignment (see a review of Rost and O’Donoghue,
1997). These structures can be obtained either by predic-
tive methods provided by MPSA/NPS@ or from known
structures (PDB data through DSSP tool). Other tools for
analysing protein families such as PROSITE (Bairoch
et al., 1996) scan and the physico-chemical profiles
like hydrophibicity, antigenicity, flexibility and solvent
accessibility can be included into the multiple alignment
display. The data displayed in MPSA are fully acces-
sible through the mouse or graphic tools. For example,
information is returned by clicking onto the alignment
(positions in gapped and ungapped sequence, amino acid
type and sequence number). Selection of sequences and
blocks can be made to generate a consensus sequence
which can be directly used in our method PattInProt to
scan protein sequence databanks. Alignment edition can
be achieved through a gap manager and ‘drag and drop’
facility. The alignment quality can be assessed by identity
and homology overviews shown as graphs or by colour
coding systems. For example, MPSA is able to colour the
multiple alignment as a function of the identity level, as
a function of the similarity level as defined in CLUSTALW

1.7 or with a user-defined function. In order to simply
show the relationship between the protein sequences
and their secondary structures (predicted or measured)
these data can be coloured and included in the multiple
alignment (Figure 2). Many types of consensus can be
derived from the alignment (primary or secondary, partial
or global).

MPSA is fully customizable for colour codes, in-
put/output/program pathnames and externally callable
methods, font size, and for the Web server to query. The
graphic windows are fully interactive with cursors, scroll,
zoom, resize and selection functions capabilities. At the
printing level, MPSA can generate PostScript and RTF
(Rich Text Format) files.

The main goal in making MPSA was to provide the
biological user with a powerful integrated and open
system to combine multiple alignment with different
secondary structure prediction methods and many other
useful bioinformatic methods. As a conclusion, MPSA
and its Web facilities is an efficient integrated system that
could be a complete solution for Intranet protein sequence
analysis for universities, biological research institutes or
companies.
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