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The pan-genome concept

Morgante et al. Curr Opin Pl Biol, 2007

• In plants, the dispensable genome is mostly composed by transposable elements (TE)

• A gene-like fraction can be also found

• Characterisation of Vitis Vinifera pan-genome genes



Choice of samples that maximize genetic diversity



ALLPATHS-LG recipe: de novo assembly of 
6 varieties Facing the heterozygosity problem
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Traminer Gouais blanc Cabernet franc

Total bp 678,662,631 743,730,069 711,707,043
Sequences (#) 8,676 9,564 12,485

N50 (#) 484 524 1,178
L50 (bp) 413,025 408,071 178,391

ALLPATHS-LG performancesGood assembly results

Rkatsiteli
Kishmish
vatkana

Sangiovese
Illumina 

reference
Total bp 753,744,202 610,410,426 691,235,812 521,491,794

Sequences (#) 10,089 8,546 15,667 6,016
N50 (#) 612 457 627 553

L50 (bp) 352,572 364,852 301,183 264,099



Evidences:

• Sample specific RNA-Seq from leaves, tendrils and berries
• Collection of V. vinifera EST & protein (NCBI)
• Reference  transcripts (v2.1)

Gene Prediction and structural annotation

Maker-P

• De-novo
• Evidence based
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Functional annotation and validation 

Functional annotation:

• Search for protein signature of conserved domains
• Corresponding GO terms mapping and annotation

Validation:

• Check for the presence of plant-specific Universal Single-Copy Orthologs
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Strategy for finding shared and private genes - 1

V. Vinifera sanger pseudo-molecules
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de-novo contigs

sequencing 
reads
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Strategy for finding shared and private genes - 2

sanger contigs

sample 1 scaffolds

1:1 
relationships 

with reciprocal 
best hits

sample 2 scaffolds

sanger contigs

sample 3 scaffolds

sanger contigs
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core genes dispensable genes



Vitis Vinifera pan-genome gene sets composition
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Functional enrichmentResistance genes enrichment in the dispensable component

• Functional enrichment based on GO terms
• Fischer’s exact test with FDR-corrected p-value (> 0.05)
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Differential expressionExpression statistics of the different gene sets
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Fraction of pan-genome genes in single copy
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 Besides SNP and TE induced structural variation, gene PAV is another 
variation form playing an important role in plants.

 With modern assembly algorithms it’s possible to reconstruct high 
heterozygous genomes from short reads.

 Variety-specific de-novo genome assembly and annotation allow the 
investigation of a previously uncharacterized gene space.

 De-novo assembly can also be a proxy to detect the fraction of genome 
in haploid condition.

Conclusion
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