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The importance of grapevine

Italian DOCG, DOC and IGT wines Campania DOCG, DOC and IGT wines



Wines’ variability derive from 
plant variability



The viticulture in the world

Wolkovich et al. 2018

The international varieties tend to replace authocthonous ones

Our varieties need to be protected!



Grapevine varieties: a priceless treasure
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7Study of grapevine biodiversity in Campania region using molecular markers

Analysis of grape populations

Population structure (K=8)

Aglianico del Vulture The other Aglianico biotypes

Phylogeny



- Catalanesca resulted unique;
- Procidana = Coglionara;
- Among 3 biotypes, Barbera del Sannio is

genetically different;

Analysis of grape populations



Analysis of grape populations

Availability of  a SSR 
markers database 

WE CAN INVESTIGATE ON
GENETIC INTER- AND INTRA-
VARIETAL DIVERSITY



New projects and collaborations

RINNOVALA
Ripopolamento Innovativo

Vitigno dell'Aglianico Lasco

dell'Arianese

Team:

Prof. Blaiotta, Prof. Aversano,

Prof. Basile, Prof. Forino, la

prof.ssa Piombino e la

Prof.ssa Gambuti

in collaborazione con altre UO del DiA

INDIGENA
Camaiola and Barbera del

Sannio

Team:

Prof. Aversano, Prof.

Blaiotta, Prof. Basile, Prof.

Vecchio, Prof. Caracciolo di

Torchiarolo e la Prof.ssa

Gambuti

SUVAI
Studio sull’uso dei vinaccioli in

ambiente agro-industriale

in collaborazione col Prof. Forino



Aglianico seed extracts can induce apoptosis in

a largely dose and time-dependent manner in

mesothelioma cell lines.

Exploiting our varieties!



Food traceability

Analysis of food fraud relevant keywords of 984 
papers with a word cloud generator.

Visciano and Schirone, 2021

Wine adulteration
- Intrinsic→ addition of water, sugar, colouring, flavouring
- Extrinsic → fraudulent misrepresentation of the cultivar

and its geographical origin

Holmberg, 2010



Wine varietal authentication



Take-home message: 
Wine varietal authentication is possible!

Wine varietal authentication



DNA sequencing: encoding the code!

2007



DNA sequencing: encoding the code!

Marks et al., 2021



Genome sequencing

NGS in Aglianico and Falanghina

Aglianico

Falanghina



Grapevine varieties: a priceless treasure
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Fungicide use in viticulture

• In Europe, 8% of cultivated area is used for viticulture and
70% of fungicide are used only for grape production.



Immunity genes identified at DA

Phylogenetic analysis

Transcriptional variability



V. vinifera – Aglianico (10)
V. vinifera – Falanghina (11)
V. vinifera – Pinot noir (14)
V. vinifera – Carménére (25)
V. vinifera – Chardonnay (14)
V. riparia (13)
V. vinifera – Cabernet S. (21)
V. vinifera ssp. sylvestris (19)
Muscadinia rotundifolia (18)
V. vinifera – Merlot (16)

The LYK gene family is highly variable at inter-
and intra-specific level

VvLYK1-1 shows differences in the genetic and proteic
structure and…

…in the transcriptional behaviour.

Immunity genes identified at DA



Genome editing

Target 
specific
sequence Cas9

CRISPR System
DNA of interest

Guide DNA

Cutting 
site

New 
DNA

Guide RNA 
specific for 
target DNA

CRISPR
system made
by the Guide
RNA and the
enzyme able
to cut the
target DNA,
named Cas9

CRISPR-Cas9
complex
recognizing
the target
DNA

Cas9 cutting the DNA target in the
choosen site. It can be changed, deleted
or ssubstituted.



Using the intervarietal diversity

Zhang et al., 2016

Genome editing



Perspectives

• Investigate grapevine germplasm with NGS-

based molecular markers

• Classical and innovative molecular breeding

• Identify new candidates: in terms of genes and 

varieties

PRIMA I GENI è un documento promosso dalla Società Italiana di Genetica Agraria (SIGA), con il patrocinio della Federazione 

Italiana Scienze Della Vita (FISV) e del Consiglio per la Ricerca in Agricoltura e l’Analisi dell’Economia Agraria (CREA).

We need to preserve traditional varieties using innovative approaches!
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13 Ottobre 2020

FELICIA MASUCCI

Feed for Food

come l’alimentazione animale

influenza quel che mangiamo e tanto altro


