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BACKGROUND: Arabidopsis thalianaas a reference genome

Arabidopsis thalianaWAS THE FIRST PLANT GENOME 
TO BE COMPLETELY SEQUENCED 
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A REFERENCE GENOME SHOULD BE:

FULLY RELIABLE

SAFELY ANNOTATED 

WELL UNDERSTOOD IN TERMS OF EVOLUTIONARY HISTORY
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A REFERENCE GENOME SHOULD BE:

FULLY RELIABLE

SAFELY ANNOTATED 

WELL UNDERSTOOD IN TERMS OF EVOLUTIONARY HISTORY

Arabidopsis thalianaGENOME IS:

GENE DENSE

COMPLEX BECAUSE
HIGHLY DUPLICATED AND CLAIMED TO BE ARCHEOPOLYPLOID

STILL NOT EXHAUSTIVELY ANNOTATED

BACKGROUND: Arabidopsis thalianaas a reference genome
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Nature(2007)

JaillonO,et al. Thegrapevinegenomesequencesuggestsancestralhexaploidizationin major angiospermphyla.

Whole genome duplication events
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Whole genome duplication events
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IT COULD BE USEFUL TO REVIEW THE GENOME IN TERMS OF RELATIONSHIPS BETWEEN 
DUPLICATED GENES/PARALOGS

STRATEGY: Unraveling Arabidopsis thalianagenome
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DUPLICATED GENES/PARALOGS

NETWORKS OF PARALOG GENES

STRATEGY: Unraveling Arabidopsis thalianagenome
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Arabidopsis thaliana proteome 
(TAIR9 release) 

Network extraction

Duplicated genesSingleton genes

All-against-all BLASTp
versus protein-coding genes

E<10-10Σ wƻǎǘΩǎ ŦƻǊƳǳƭŀ

Networks of duplicated genes

Gene duplication analysis: pipeline
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A. thalianaGENESANDPARALOGIESAREREPRESENTEDASAN(UNDIRECTED)GRAPH
G(V,E)

WHERE:

- V={v1,..vN} = genes
- E={e1,..eM} = paralogies
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Arabidopsis thaliana proteome 

(TAIR9 release) 

Duplicated genesSingleton genes

All-against-all BLASTp
versus protein-coding genes

E<10-10Σ wƻǎǘΩǎ ŦƻǊƳǳƭŀ

Networks of duplicated genes

Gene duplication analysis: pipelineRESULTS: Gene duplication analysis
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27169
Arabidopsis thaliana proteome 

(TAIR9 release) 

Duplicated genesSingleton genes

All-against-all BLASTp
versus protein-coding genes

E<10-10Σ wƻǎǘΩǎ ŦƻǊƳǳƭŀ

Networks of duplicated genes
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Gene duplication analysis: pipelineRESULTS: Gene duplication analysis



2 3-9 10-30 31-20731-207 208-5168
0

200

600

Genes

1000

1400

A network containsall andonly the
genes that share at least one
paralogyrelationship.

Eachgenebelongsto one and only
onenetwork.
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Gene duplication analysis: pipelineRESULTS: Gene duplication analysis




