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Abstract of N terms, with each term given a weight. The sequence of

i . . L weights is used to create the pulse analysed by the program. For
Summary:FT is a tool written in C++, which implements example, by selecting the weight 1 for ‘A and 2 for ‘U, the

the Fourier analysis method to locate periodicities i”sequence ‘MISLIAALAVD’ will be transformed by the
am”?oac'd or DNA séquences. It is proylded for fre‘f)rogram into the array {0002 01121 0 0}. The weight
pUb.I'C l.J.SG. on a WWW server \.N'th a_Java interface assigned to a residue could represent a special property of the
Avallabllllty. The server address is http:/02.db.uoa.gr/FT .cijue (the charge, or the hydrophobicity for example) and can
Contact: shamodr@atlas. uoa.gr have a non-integer value. The use of a suitable combination of
Periodical patterns and tandem repeats of residues are oftegights improves, significantly it seems, the detection of special
found in DNA and protein sequences. In DNA, locating suclgharacteristics of the sequence (Ageedil, 1991; Hamodrakas
periodicities may reveal structural and functional characteristi€ al, 1985).
of the molecule (e.g. existence of Z-DNA or protein coding Directly on the form which appears on their web browsers,
regions). In proteins, their presence helps towards a#sers can type or copy a sequence in one of three different
understanding of the molecular structure of a fibrous/structurfirmats (FASTA, SwissProt and PDB) and possibly select a part
protein employing the principle of conformational equivalence®r the whole sequence for analysis. After selecting the residue
and it may suggest ways of ultramolecular assembly for tt@f group of residues they wish to search for periodical
formation of higher order structure. Characteristic examples agppearance, they can run the program on our server and
periodicities found in a number of sequences of fibrous proteinisualise the result on their web browser, usually in a few
(e.g. tropomyosin: McLachlan and Stewart, 1976; myosirgeconds. Results are presented in a table and can be displayed
McLachlan, 1993; keratins: McLachlan,1978; and collagereither as an HTML page or in text mode. On the HTML page,
McLachlan, 1977). the relation between intensities and periodicities is also
Two basic methods were used in the past to manipulate sepresented as a graph (Figlye
quences in order to locate exact or approximate tandem repeafBo make the tool user-friendly, a search for periodic patterns
or patterns: Fourier analysis and the study of internal homo# several groups of residuesifelix formersp-sheet formers,
logies. Recently, other methods have also been developed: sddriern formers, hydrophobic, polar, charged, positively charged,
based on Fourier transform theory (McLachlan, 1993; Cheeveegatively charged, aromatic, aliphatic) can be made simply by
et al, 1991; Cornettet al, 1987; Viariet al, 1990; Lazovic, pressing a button. The manual of the package (freely available
1996; \elikovicet al, 1985), others on mathematical methodsat URL ‘http://02.db.uoa.gr/FT/doc_index.html’), explains in
like mutual information (Korotkoet al, 1997) or the theory of detail how an association with available tables of properties of
fractals (Voss, 1992). residues (e.g. hydrophobicity scales of aminoacid residues) can
This applications note describes in brief FT, a tool, freelpe made easily. Also, since in most cases it is not known in
available through the Internet (URL ‘http://o2.db.uoa.gr/FT")advance if a residue will show a periodic pattern, the user can
which uses the Fourier analysis method (McLachlan, 1977), sgarch for tandem repeats of all residues in a sequence simply
locate residue periodicities in aminoacid or DNA sequenceby pressing a button. Most frequent residues, which, usually,
The core program (which performs the Fourier transform) isave greater probability of showing periodic patterns, are treated
written in C++. It can be executed on our machine (an o2 Silicdinst. The manual also contains some test cases for instructive
Graphics with a 180 MHz R5000 processor and 64 Mbytes plrposes, with comments.
main memory) by disseminate users through the Internet. The data-input part of the program is written in Java. This
Fourier transforms are obtained as outlined by McLachlaallows users to benefit from an interface more user-friendly that
(1977). A sequence bdiresidues is represented as a linear arraghose designed with pure HTML forms. The Java program con-
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