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Vitis Vinifera genetic diversity

The cultivated grapevine (V. vinifera L.
subsp. vinifera) is believed to have
been derived from its wild closely
related form V. vinifera. L. subsp.
Sylvestris.

Recent data (OPEKEPE, 2019)
confirm that 220 cultivars and
landraces are currently cultivated in
Greece.

A combined approach using
ampelographic and microsatellite
markers has been undertaken to study
the genetic diversity of 96 genotypes
belonging to 36 V. vinifera cultivars.



Ampelographic and microsatellite results



Ampelographic and microsatellite results for 
Cretan biotypes

Evidence showed that Crete grapevine
cultivars and winemaking date back to 2300
BC.

In this study 51 genotypes belonging to 7
different traditional cultivars, presumed
autochthonous to the island of Crete, were
selected for their wine-producing potential and
classified by 51 ampelographic descriptors.

In addition, 5 genotypes belonging to 2 non-
autochthonous cultivars were included as out-
group controls.



Results
Ampelographic Microsatellite markers



Results
Within the island of Crete: (i) old/autochthonous, (ii) widespread

non-autochthonous and (iii) locally, on-farm selected hybrids,
derived from crosses within and between autochthonous cultivars
or outcrosses with other non-autochthonous cultivars.

Present cultivar assignment based on ampelographic data agreed
with grouping based on molecular markers on the basis of forming
monophyletic or near monophyletic (cultivar-specific) clusters.

 Nevertheless, topologies between the two similarity dendrograms
exhibited some local differences. With the present study, the
number of SSR markers employed (a total of thirteen; 13), as well
as the degree of SSR polymorphism revealed due to the inherent
within cultivar genetic variability allowed for individual genotype
discrimination, i.e., clonal differentiation within each cultivar.



Genotyping toolbox
In this review we presented the most 

frequently used molecular markers, 
which have been used on Vitis 
germplasm. 

We discussed the scientific progress 
that led to the new strategies being 
implemented utilizing state-of-the-art 
next generation sequencing 
technologies. 

Additionally, we attempted to delimit the 
discussion on the algorithms used in 
phylogenetic analyses and 
differentiation of grape varieties.

Lastly, the contribution of epigenetics is 
highlighted to tackle future roadmaps for 
breeding and exploitation of Vitis 
germplasm.



Epigenetic vs Genetics

Epigenetics is defined as mechanisms that
regulate gene expression without base
sequence alteration.

Main epigenetic mechanisms:

DNA methylation (addition of a CH3 in a 
cytosine)

Modification of histones (phosphorylation, 
acetylation)

mRNAs



Epigenetic 
transgenerational 
inheritance 

Knowledge of the regulatory
mechanisms involved in adaptive
epigenetic responses may help to
guide management of genetic
resources and plant breeding of Vitis.

Studies have shown that if an
environmental stress is maintained
long enough epigenetic alterations can
reach equilibrium frequencies and
transmitted in next generations.

Potential role in adaptation and
evolution.



Vitis sylvestris : a new era for  genetic and 
epigenetics

Grafting is an ancient agricultural propagation

technique widely used to improve plant

performance, in terms of yield, quality and resilience

to abiotic and biotic stresses. It involves the merging

of two genetically different plant parts, the rootstock,

and the scion, in such a manner that the two parts

join and grow as a single plant.

Woody plants are clonally propagated by asexual

reproduction. This would favor stable trans-

generational transmission of graft-induced

epigenetic changes such as DNA methylation, in

woody crops, which may lead to phenotypic

variation and ultimately to novel varieties with

improved traits.
Adopted from Kapazoglou et al 2021



Epigenetic transgenerational inheritance in 
Vitis: some examples

Multiple examples showed effects of scion/rootstock RNA movement
along grapevine grafts as well as graft-induced transcriptional
reprogramming with respect to rootstock specificity and plant
performance.

Differential and drought stress-specific accumulation of miRNAs in
auto-grafts and reciprocal heterografts of Cabernet Sauvignon and M4,
revealed a drought tolerant hybrid (Pagiarani et al 2017)

Analysis of the effect of rootstock on Cabernet Sauvignon berries
demonstrated that modulation of auxin related genes and the rate of
ripening varies according to the rootstock used in the graft (Corso et al.,
2016).



Epigenetic transgenerational inheritance in 
Vitis: some examples

A reference-unbiased super-
pangenome of the North American
wildgrape species (Vitis spp.) reveals
genus-wide association with adaptive
traits.

This study highlights how a reference-
unbiased super-pangenome can reveal
the genetic basis of the adaptive traits
from wild relatives, potentially
accelerating crop breeding research.



Collection of various Vitis sylvestris sp. 
populations from different locations.

Ampelographic description.

Genetic characterization with microsatellite 
markers (that is already achieved)

Epigenetic  study and training of plants to 
resistance to drought or other biotic stress.

Grafting to local varieties and monitor their 
characteristics (interaction of genetic and 
epigenetic pools).

Vitis sylvestris : a new era for  
studying genetic and epigenetics 

breeding strategies???
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