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Plant Genome database increase

Gene entries Genomes sequencing projects

Genes of agronomic interest are probably already sequenced

How can we identify them?



Gene with unknown function Gene with known function

Model species
Homologous

(orthologous) genes

GCP crops

Gene information transfer

Transfer information from model plants to 
crops

Comparative genomicsComparative genomics



Our strategy:

Use full plant genomes

Develop a manually curated catalog of plant 
gene families

Provide clear homologs predictions use 
phylogenomic analysis

Provide external links and analysis tools



Results

2 model plants: Oryza sativa and Arabidopsis thaliana

2007 GreenPhyl V1.0* : two species
93,302 genes 

2009 GreenPhyl V2.0 : 16 species

587,055 genes! Others GCP crops: Sorghum, Maize…

Futur: GreenPhyl Vx.x : xx species

1,000,000 genes ‘GreenPhyl Update plateform system’



A A phylogenomicphylogenomic analysis databaseanalysis database

PhylogenomicPhylogenomic analysis to identify homologous genesanalysis to identify homologous genes

A plant gene family databaseA plant gene family database

Most important plant gene family database manually annotated*Most important plant gene family database manually annotated*

Results 

A A phylogenomicphylogenomic analysis databaseanalysis database

PhylogenomicPhylogenomic analyses to identify homologous genesanalyses to identify homologous genes

* GreenPhyl family annotation Platform 
3rd Biocurator conference 2009, Berlin Germany



Searching data: Different entry points

Family name
Gene name (alias)

Gene annotationGene ID (TAIR, TIGR)

GO UniProt



Family entry page:
 Identify all genes potentially involved in the same process 

Plasma membrane intrinsic protein (PIP) subfamily

NOD26-like intrinsic protein (NIP) subfamily

Tonoplast intrinsic protein (TIP) subfamily

Small basic intrinsic protein (SIP) subfamily



Family entry page



Family entry page

Load this in Excel format 



Family entry page



A A phylogenomicphylogenomic analysis databaseanalysis database

PhylogenomicPhylogenomic analyses to identify homologous genesanalyses to identify homologous genes

A plant gene family databaseA plant gene family database

Most important plant gene family database manually annotatedMost important plant gene family database manually annotated

Results

A plant gene family databaseA plant gene family database

Most important plant gene family database manually annotatedMost important plant gene family database manually annotated



Sequence entry page
 Identify genes with potential similar function



How to identify easily the 
orthologs relationships??

Orthologs
 

prediction in other databases



Ortholog
 

scoring system to facilitate 
interpretations

Orthologs found Confidence score

Paralogs found Confidence score



Orthologs
 

prediction visualisation

Query

Orthologs in rice

Duplication: paralog

By similarity method: incomplete relationship 1/1



Orthologs
 

prediction

expression data access



From Orthologs
 

prediction to function

Seed development

2 arabidopsis genes 1 rice gene

Response to drought stress stimulus



Outputs and future
• Comprehensive list of plant gene families

(Families involved in stress, species and phylum specific families…)

• Tools to study gene families and protein coding genes in plants 
(Chromosome position, Protein patterns, Dynamic statistics, GOST: 
GreenPhyl Orthologs Search Tool, annotation platform …)

• List of homologous genes between crops with/without expression 
data

• Manual curation and bio-analysis of gene families:

1. Classification of gene families using Gene Ontology (GO plant 
slim)

2. Link gene and family annotation: collaboration with the Swiss 
Institute of Bioinformatics (Uniprot)
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