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Abstract: The aim of this work is to investigate the bioinfiatic problem of
annotating immunoglobulin (IG) and T cell recep{®R) loci in genomic DNA of
vertebrates owing to the unusual structure of Valeadiversity and joining types
of genes symbolised by V-, D- and J-GENE, respmgtitndeed, conventional
bioinformatic softwares which are based on standstdicture of genes cannot
identify them precisely. To solve this problemea ool named IMGT/LIGMotif
specific to IG and TR has been developed for genamotation at IMGT, the
international ImMunoGeneTics information systert present time the software
can predict these IG and TR genes for human andseidlhe processing of the
annotation is based on the DESCRIPTION conceptbksked in IMGT-
ONTOLOGY, the first ontology in the domain of imogenetics and
immunoinformatics. The implemented algorithm combim similarity search
(BLAST) with a matching of V-, D- and J-GENE paite
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1 Introduction

Major improvement in DNA sequencing has led todkailability of many new genome databases.
Thus, the process of the annotation of genomic Dhst be enhanced to follow the evolution of
the sequencing progress. This is a big challengéhes are many difficulties to overcome. The
unusual structures of some types of genes like vidrgable, diversity and joining genes of
immunoglobulins (IG) and T cell receptors (TR) syibed by the labels V-, D- and J-GENE
respectively, is one of them. Indeed, the codirisaces of the V-, D- and J-GENE (i.e. V-EXON,
D- and J-REGION) are delimited in their 5 and/or éktremities by atypical structures like
recombination signals (RS) and not only by conwai ones such as splicing sites, initiation
and/or terminal translation signals. That is whywantional gene finding softwares are inefficient
to predict these genes. Therefore, a Java annotatd specific to IG and TR of vertebrates named
IMGT/LIGMotif has been developed for genomic antiom at IMGT®, the international
ImMMunoGeneTics information system® [1]. A desciiptiof the principle and the algorithm of the
program is given here.
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2 Principle

The principle of the automatic annotation is basedthe DESCRIPTION concept of IMGT-
ONTOLOGY [2], the first ontology in the domain ehimunogenetics and immunoinformatics. This
concept corresponds to the definition of terms amds which are necessary to describe the
organization and components of IG and TR of vedtls and to characterize their motifs. For
example, 270 labels have been defined for the otidke sequences. The description takes root in
the matching of patterns of V-, D- and J-GENE ofd@d TR. The patterns are defined here as
structures composed of motifs. A motif is definesl a short conserved, common and specific
nucleotide sequence of IG and TR genes. Motifslmamither conventional as splicing sites and
conserved amino acid codons or characteristicel@and TR like RS. In the patterns, motifs are
separated from each other by intervals with a mimmand maximum nucleotides length.

3 Algorithm

The algorithm IMGT/LIGMotif has for objective thergaiction of IG and TR genes and their
annotation of a genomic sequence. It includes aimrag of a set of patterns for V-, D- and J-
GENE. A gene is predicted for a pattern match & tumber of motifs found is sufficient. A
predicted gene can have overlapping matches. incéée, matches are submitted to a selection
based on the number of motifs found. Then, predigenes are described using positions of motifs
found. The pattern matching strategy is limitedtite motifs. Thus, to improve the results, a
similarity search is provided. A BLAST [3] is doagainst a set of long coding nucleotide IMGT
reference sequences. The BLAST matches are filleyeglven parameters like E-value and score.
Finally, the BLAST and pattern matching permit tassify all predicted genes in three groups. The
first group includes genes only predicted fromBheAST. The second group is composed of genes
only predicted by the pattern matching. For themseg, only those composed of all the motifs of a
pattern are kept. Finally, the third group includeses that are both predicted from the BLAST and
pattern matching.

4 Conclusion and perspectives

The combination of BLAST and pattern matching inGWLIGMotif allows the prediction of IG
and TR genes in genomic sequences and the deseritéip of the annotation process by providing
the delimitation of IMGT labels. The tool works d& and TR loci of human and mouse.
Preliminary work shows that the software works i@rand TR loci of other vertebrates species.
Sets of patterns will be refined accordingly to tiesv data found on motifs.
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