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GRESA DT provides an easy-to-use, stable, and consistent programming interface
based on the C++ language for regulatory DNA sequences analysis application
programmers. GRESA DT environment is used to reduce otherwise complex tasks to only
a few lines of code, thus keeping speed and stability of the application. GRESA DT
environment considerably simplifies development of fast applications in the field of
bioinformatics and is simple enough in use. Profound knowledge of the C++ language is
not necessary, base understanding of classes is enough for use of the GRESA DT.
Extensive documentation makes its idle time in use for novice bioinformatitian
programmers. Support of the majority of the standard sequence formats and of various
widely used methods is realized in the environment.

Structure

GRESA DT environment has hierarchical structure: core tools, commonly accepted
tools and experimental tools

The package "core" consists of the classes representing the basic standard objects of
bioinformatics science of regulatory DNA sequences:

Sequence — DNA sequence. Represents linear nucleotide sequence, designated by
letters A, C, G, T. Also has the name, the description and binding to genome
(chromosome number, start position on a chromosome and a direction "+" or "-").

Site — a subsequence of DNA sequence, usually 10-20 b.p., having position, length,
and direction.

Factor — the object realizing properties of the transcription factor. Transcription factor
is protein which binds a DNA site.

Alignment — set of the aligned sequences. In each of them gaps between nucleotides
can be inserted. Alignment reflects evolutionary similarity of sequences.

Set of sequences, sites, factors — classes in which saving and loading from standard
formats is realized.

And also there is a set of auxiliary classes. Above objects classical operations, such as,
reception of the complimentary sequences, search etc. is realized.

The set of the standard tools consists of such applications as MATCH [2], COMATCH
(search of composite modules), FOOTPRINT [3, 4], and CM SEARCH.

MATCH - a method of site search based on weight matrixes. The most widely used
method.

COMATCH — a method, searching composite elements and sites with two domains.

FOOTPRINT — a method which is taking into account evolutionary similarity of
sequences. In the beginning alignment of sequences and then search of sites which have
met on both sequences in one and the same block of alignment are made.

CM SEARCH - a method of search of the composite modules regulating group of
genes. For the given set of genes the common module, regulating these genes is searched.

The set of experimental tools will consist of yet not published applications, taking
place in a stage of development. Among them context using sites search, estimations of
quality of recognition methods.

Development and application
GRESA DT environment all time is in the development stage. Extreme Programming
technology of environment development makes it possible to support the stable working
version. Stability, at rather big and distributed group of developers, is supported by large
number of the automated tests. Life cycle of the separate application consist of stages
when the application is in a stage of experimental development, then passes in a stable
stage.
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Fig. 1. Life cycle of the separate application consist of stages when the application is in
a stage of experimental development, then passes in a stable stage.

Further it can proceed into a set of the standard tools. Any team member can make
changes to any class, the main thing — to keep successful performance of tests.

At present GRESA DT is used for regulatory DNA sequences processing. Application
covers the wide range of site recognition tasks. Also some methods of regulation
prediction are realized on the basis of the predicted sites. There is an opportunity to
construct combinations of methods, for example as a basis of footprint-search of sites it is
possible to take either result of match-search, or results of any other method, supporting
the necessary format. In GRESA DT comparative testing methods are implemented. The
testing system estimates quality of site recognition. At present TRANSFAC [5] database
is used for testing.
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