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Viitis vinifera

* Taxonomy: Cormobionta - Angiospermae - Dicotyledonae —
| Rosidae - Rhamnales - Vitaceae - Vitis - Vitis vinifera

e Genome: ~500 Mbp, 2n =38

* Perennial

Bundesmformatlonssystem Genetische Ressourcen



Viitis vinifera
subsp. sylvestris subsp. vinifera

Bundesmformatlonssystem Genetische Ressourcen



Genetic evolution

* Increased berry and bunch size
* Increased sugar content
* Impoved flavour profile

* Dioecy to hermaphroditism
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Dioecy to hermaphroditism

Vitis v. sylvestris Vitis v. vinifera

Female Hermaphrodite

Ramos et al. (2014)




Scanning for selective sweeps
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Dioecy to hermaphroditism
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Validation
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SWEET1: Sugar transporter
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Verifying candidate genes
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History of cultivation

* 6000-5000 BC: Origin in neolithic period

1 Thie area "' g
- Egypt, Mediterranean . ,./.*: o i o Eupmots

* Romans = Europe

e Catholic church and islam

B Fertile Crescent

Ancient coastline of
Persian Gulf

— Modern coastline
o 150 300 Miles A

studyres.com i O 150 300Kiometers




History of cultivation

* Missionaries = America

* Early 19th century: South Africa, Australia, New Zealand

* Late 19th century: Introduction of pathogenes



Late 19th century: Introduction of pathogenes
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Late 19th century: Introduction of pathogenes

Devastation of European vineyards

— Reduction of cultivar diversity

— Using indigenous Vitis species as rootstocks and for breeding
interspecific hybrids = pathogen resistance



Cultivation

Breeding of new crosses

Finger Lakes Grape Program hort.cornell.edu



Cultivation

Propagation with cutlings
— immortalizes cultivar
— clones with unique traits

—> allows grafting

ag.purdue.edu




Cost of domestication pcasto
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A
Effective population size
Ancestor
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Summary

* Grapes mainly propagated clonally

* Selective sweeps =2 gene detection

e Cost of domestication: :

* Genetic Varietyl
e Deletorious variants 1
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Discussion

* Why are there fewer homozygous deletorious variants in cultivated
grapes?

* Interspecific vitis hybrids are not used anymore, what could be the
reason?



| Grape | Maize | Rice | Tomato _

Diversity:
Cultivated/Wild
Progenitor

population used
for cultivation

94%

33-50%

83%

<10%

64%

~2%

54%

NA

Zhou et al., 2017
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