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Genetic variation in grapevine
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The pan-genome concept

Genome analysis of multiple pathogenic isolates
of Streptococcus agalactiae: Implications
for the microbial “pan-genome”
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Structural variation calling
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SV composition

Deletions (7,856)
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Methylation before and after TE insertion
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Methylation before and after TE insertion
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Functional role of the dispensable genome — RNAseq data
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Haplotype phasing & Allele-Specific Expression analysis

Balanced bi-allelic
expression
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Monoallelic
expression

Adapted from Kukurba et al. (2014)

RESEQUENCING OF F1 SELFED INDIVIDUALS

$

HETEROZYGOUS INSERTIONS

* — == S
*

!
|

==l GAG AP INT RT RH |
TE

<+
HET. SNPs *

GENOMIC REGION

Cabernet Franc G Maternal

Rkatsiteli |
Sangiovese — Paternal

Phase inference for SNPs and SVs allows to perform allele-specific

analysis of gene expression in heterozygous individuals



SVs and Monoallelic Expression (MAE): berries colour
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SVs and Monoallelic Expression (MAE)

DNA transposon insertion
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SVs and Monoallelic Expression (MAE)

Chr5: 23183001-23193000  Copia LTR-retrotransposon insertion
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Conclusions

* Grapevine has a pan-genome composed by a core and a dispensable fraction
* The dispensable genome originates from deletions and insertions of
transposable elements (TE).
 Cultivated varieties are highly heterozygous / hemizygous

* Transposable elements affect DNA methylation in flanking regions
* Spreading of heterochromatin marks is observed for all classes of TE
» Effects of different TE on local chromatin are variable and depend on insertion-
site methylation status

e Structural variants affect allelic expression of flanking genes
* TE insertions may knock-out genes, contributing to genetic load

* TE insertions can produce new patterns of gene expression

* Grapevine chromosomes differ structurally as well as epigenetically
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