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Abstract The URGI platform (http://urgi.versailles.inra.fr) develops a genome annotation
system dedicated to plants and their pathogens. This Integrated System relies on: (i) pipelines
for Transposable Elements annotation (REPET) and gene structural and functional predictions
(ii) databases and user-friendly interfaces to browse and query the data (URGI Information
System GnplS, Genome Report System GRS), (iii) A distributed annotation system for curation
of gene structure.
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1 Introduction

The INRA URGI (Unité de Recherche en Génomique-Info) develops and maintains an information
system for plant and pathogens genomes. This system is used in number of national and international
collaborative projects involving biologists and bioinformaticians. Nowadays, the recent development of new
generations of sequencing tools leads to a spectacular increase of the number of sequenced genomes. But,
genome annotation has difficulties to follows this pace, introducing a lack between the release of genome
sequences and their annotations. To face this problem, the URGI develops and provids tools to annotate
entirely sequenced genome (pipeline, databases, and interfaces).

2 The URGI Annotation System

The URGI annotation system relies on three components: pipelines, databases and interfaces.

2.1 Pipelines

- A transposable element detection and annotation package, called REPET [1,2] is composed of two
pipelines: TEdenovo and TEannot. Thanks to their high level of automation and accuracy, they were used
within many international genome projects concerning plants, fungi and insects.

- A gene prediction pipeline, based on ab initio and similarity gene finding softwares. It uses the EuGene
program to integrate all sources of information [3].

- A functional annotation pipeline, based on (i) various methods of patterns matching and motifs
recognition, (ii) intracellular targeting prediction methods, and (iii) comparative genomics with other fungal
genomes.



2.2 Databases

Our database component relies on the well known schemas from the GMOD consortium
(http://gmod.org). All annotation features and analysis results are primarily stored in the Chado or
Bio ::SeqFeature ::Store schema according to the need (speed access or genericity). Data can then be
searched through GnplIS QuickSearch (http://urgi.versailles.inra.fr/gnpis) and Biomart (GMOD).The GnplS
QuickSearch is based on the Apache Lucene™ full-featured text search engine library. Indexes are generated
to query structural or functional data stored in same or separate DBs. Query results are returned according to
significance with terms, and linked to GnpIS modules and/or Genome Report System (GRS). BioMart based
datamarts were used as an advance search tool. Results of complex search criteria could be exported in
different formats or directly send to Galaxy (http://main.g2.bx.psu.edu/) for further bioinformatic analysis.

2.3 Interfaces

We provide textual or graphical interfaces over the databases. We use GBrowse as graphical interface to
display sequence annotations. Apollo or Artemis are used for gene structure curation shared by a community,
as they are committed in the database using “pure JDBC” direct communication protocol between Apollo (or
Artemis) and Chado. The Genome Report System GRS was developed (in Java) in the frame of the ANR
GnpAnnot project. It provides comprehensive categories of reports through a user-friendly textual interface
over structural and functional genomic data stored in Chado databases.GRS also proposes a Gene Ontology
browser and an editing module (GRE) to allow manual functional curations.

2.4 Conclusions and Perspectives

The platform was chosen by the international grapevine consortium (IGGP) to manage grapevine
genomic annotations and to help the community to perform the manual gene annotation. It also hosts wheat
genomic and genetic data for the International wheat scientific community (IWGSC). It is used for the
annotation of the first wheat chromosome (3B) sequence. The integrated genome annotation system was also
successfully used for fungal genomes as Botrytis cinerea T4 (grey mould disease) and Leptosphaeria
maculans (stem canker) [5] in the frame of their genome consortium for sequencing and annotation. Portal
for the different plant and fungi species are available at http://urgi.versailles.inra.fr/index.php/Species.

Data integration of sequences from the next generation sequencing technologies is a new scientific
challenge in bioinformatics. To face this challenge, evolution of GnplS architecture is in progress: evolution
of DB schemas and interfaces, new datamarts and galaxy workflow manager based pipelines to mine data.
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