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Who are we?

• Database
• Analysis softwareWeb

Knowledge modeling and data 
integration for plant genomics

Bioinformatic analysis methods
for plant genomic sequences

Data investigation and visualization of
genomic information for plants

Data Integration team part of the Research Unit Plant Development
and Genetic Improvement

Research fields
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Bioinformatic Analysis methods and
Transcriptomic data available for 

Rubber Tree



ESTtik
A semi-automatic DNA sequence 
analysis and annotation pipeline 

for cDNA generation

http://esttik.cirad.fr
esttik@cirad.fr

http://esttik.cirad.fr


Beginning
• 2 projects :

CITRUS : in 2004, 54 000 ESTs from 9 standard 
cDNA libraries derived from 4 genotypes

COCOA : in 2005, 150 000 full length cDNA
from 56 libraries derived from 14 genotypes

• No automatic tools available for the analysis of these 
huge data



Project
• Automatic pipeline analysis

Chromatogram input

Vector, adapters and contaminant trimming

Assembly

Annotation

• Database integration

• User friendly interface





Results
Aeschynomene 19468
Theobroma cacao 183361
Musa 105494
Hevea 31236
Citrus 54000
Tilapia 5250
Total 398809

Publications : 

1. Luro FL et al.: Transferability of the EST-SSRs developed on Nules clementine (Citrus 
clementina Hort ex Tan) to other Citrus species and their effectiveness for genetic mapping. BMC 
Genomics 2008, 9:287.

2. Argout X et al. : Towards the understanding of the cocoa transcriptome: Production and analysis
of an exhaustive dataset of ESTs of Theobroma cacao L. generated from various tissues and under
various conditions. BMC Genomics 2008.

3. Terol J et al.: Analysis of 13000 unique Citrus clusters associated with fruit quality, production 
and salinity tolerance. BMC Genomics 2007, 8:31.



Actual and future 
developments

- 454 technology input module
- New high performance annotation module
- New high performance protein predictions : Prot4EST
- Integration of Blast2GO pipe into the automatic prediction pipeline
- New InterProScan module based on protein predictions 
- MicroRNA target prediction module (MIRANDA software?)

- Database integration 
- Interface modification
- Modification of “Virtual macroarray tool”

March – September 2009

Publication and distribution of this tool before the end 
of 2009



Hevea transciptomic data

Dominique Garcia

1. Hevea leaves infected by Microcyclus ulei : MDF180 and PB314



Hevea transciptomic data

Valérie Pujade

2. Hevea leaves infected by Microcyclus ulei : R038 and PB260 



Hevea transciptomic data

Marc Seguin

3. Public available EST data

Extracted from European EMBL database :

• 10847 ESTs annotated
• 2206 singletons and 1301 contigs generated

• 79 % of redundancy in public database



Hevea data

Pascal Montoro

4. High throughput 454 project : cDNA isolated from bark 

a half run with a mix of : 
- Mature tree  (Control, Ethefon, Tapping)
- Juvenile plant (Control, Ethylene, Wounding)

3 main objectives : 

Collection of genes expressed in bark

Found target Ethylene Response Factor genes

Study the expression using SOLEXA 



Knowledge modeling and data 
integration for plant genomics



a database that manages genetic and 
genomic information about tropical crops
a database that manages genetic and 
genomic information about tropical crops

Version 1.0
• genetic map
• QTL data
• marker : RFLP, RAPD, SSR, etc.
• genotype data
• phenotype data
• germplasm data

Version 1.0
• genetic map
• QTL data
• marker : RFLP, RAPD, SSR, etc.
• genotype data
• phenotype data
• germplasm data

http://tropgenedb.cirad.fr/http://tropgenedb.cirad.fr/



Hevea data
1 synthetic map from PB260xRO38 derived from 2 maps :

- Female (PB260) map  PB260xRO38 based on segregation data of markers 
heterozygous in PB260 
- Male (RO38) map PB260xRO38 based on segregation data of markers
heterozygous in RO38

Built with :

- AFLP
- RFLP
- 18 SSRs
- 10 Isosymes

Marker data also available through 
TropGeneDB





Towards Hevea genome analysis?



A platform of structural and functional annotation dedicated to plant and bio-
aggressor genomes supported by comparative genomics



EuGene combiner & annotation refinement

BAC

RegionBlastp
tBlastn
InterProScan

Blastx
Sim4
Exonerate

SpliceMachineFgeneshEuGeneIMM Sim4 Blastx

GeneMarkEuGene

Gene
Polypeptide

After parameter optimization phase



Repet combiner & other repeat analyses

BAC

Repet-TEannot-MATCHER

I) parameter optimization phase (TEdenovo)
II) TE prediction (TEannot)

MISA

Repseek

MrepsRepeatMaskerBlastn Censor tBlastx TRF

Randomized

Repetitive
element



GnpAnnot
A platform of structural and functional annotation dedicated to plant and bio-
aggressor genomes supported by comparative genomics



Genome Browser

64 BACs
3500 Genes

1500 TEs



GnpAnnot
A platform of structural and functional annotation dedicated to plant and bio-
aggressor genomes



Apollo

Artemis







Conclusion
• We conducted research projects on bioinformatics

• We can provide support for :
- Transcriptomic and genomic sequences
- Database integration

• We developed a plateform for manual annotation of 
genomes feature : banana, cocoa, coffea, oil palm, 
sugarcane...

CIRAD can provide bioinformatic tools for Hevea
genome analyses
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