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Wines’ variability derive from
plant variability
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The viticulture in the world
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The international varieties tend to replace authocthonous ones
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Fig. 1| Current planted diversity of wine grapes. The number of varieties ('Vars n') by region, and the percentage of each region's hectares planted with
common 12 varieties ("% Intl’, called international varieties) varies across the globe, with Europe growing the greatest number of different varieties (largest

circles) and New World wine regions growing the greatest proportion of international varieties (darkest circles). Data from ref. "
Wolkovich et al. 2018

Our varieties need to be protected!



Grapevine varieties: a priceless treasure
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Analysis of grape populations
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Phylogeny

The other Aglianico biotypes

Study of grapevine biodiversity in Campania region using molecular markers



Analysis of grape populations
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Mol Biotechnol
DOI 10.1007/512033-014-9780-v

RESEARCH

Use of SSR and Retrotransposon-Based Markers to Interpret
the Population Structure of Native Grapevines from Southern
Italy

Clizia Villano - Domenico Carputo -
Luigi Frusciante « Xenia Santoro + Riccardo Aversano

- Catalanesca resulted unique;

- Procidana = Coglionara;

- Among 3 biotypes, Barbera del Sannio is
genetically different;



Analy51s of grape populatlons
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Mol Biotechnol
DOI 10.1007/512033-014-9780-v

RESEARCH

Use of SSR and Retrotransposon-Based Markers to Interpret
the Population Structure of Native Grapevines from Southern
Italy

Clizia Villano + Domenico Carputo -
Luigi Frusciante + Xenia Santoro + Riccardo Aversano

Availability of a SSR

markers database \

WE CAN INVESTIGATE ON

GENETIC INTER- AND INTRA-
VARIETAL DIVERSITY




New projects and collaborations
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REGIONE CAMPANIA
/

{DICOVALE

in céllaborazione con altre UO del DIA

SUVAI

Studio sulluso dei vinaccioli in
ambiente agro-industriale

in collaborazione col Prof. Forino

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

INDIGENA

Camaiola and Barbera del
Sannio

Team:
Prof. Aversano, Prof.
Blaiotta, Prof. Basile, Prof.

Vecchio, Prof. Caracciolo di
Torchiarolo e Ila Prof.ssa
Gambuti




Exploiting our varieties!

Contents lists available at ScienceDirect x ? L-phenylanine
Shevbroenid i » Whole bery ~ Scods Skin
. CHEMISTRY trans cinnamic acid
Food Chemistry - i
p-coumaric acid
c B 3-malonyl-CoA i o
}] SF\ [k]{ journal homepage: www.elsevier.com/locate/foodchem - A GTArOYICOA 4l
F3'5’H
T P T L R 3
pathway DFR
1 . . . g . nan'licni? LDOX
Metabolic and RNA profiling elucidates proanthocyanidins accumulation B st
Crosshark Ao i S = dihydroflavonols s

in Aglianico grape

¢ DFR

Flavan--ols €

. . .. . . . . . . : LAR ANR

Alessandra Rinaldi >, Clizia Villano®!, Carmine Lanzillo €, Angelo Tamburrino jr<, Michael Jourdes ¢, — P ¥ oox i
Pierre-Louis Teissedre ¢, Luigi Moio?, Luigi Frusciante ©, Domenico Carputo ©, Riccardo Aversano * Epiflavan-3-ols €—————— MybPAI
—— Anthocyanins MybPA2

* Universitd degli Studi di Napoli Federico II, Department of Agricultural Sciences, Division of Grape and Wine Sciences, Viale Italia, 83100 Avellino, Italy
Y Biolaffort, 126 Quai de lo Souys, 33100 Bordeaux, France

“ Universita degli Studi di Napoli Federico 1, Department of Agricultural Sciences, Division of Plant Genetics and Biotechnology, Via Universita, 100, 80055 Portidi, Italy
A Université Bordeaux Segalen, USC 1366, EA 4577, Oenologie INRA-UBS-IPE, ISVV, 210 chemin de Leysolte, CS 50008, 33882 Villenave d'Omon Cedex, France

(cyanidin, pelargonidin, delphinidin)

Journal of Functional Foods 61 (2019) 103515

Aglianico seed extracts can induce apoptosis in
a largely dose and time-dependent manner in
mesothelioma cell lines.

Contents lists available at ScienceDirect

Journal of Functional Foods

ELSEVIER journal homepage: www.elsevier.com/locate/jff

Anti-cancer activity of grape seed semi-polar extracts in human ;)
mesothelioma cell lines

Francesco Di Meoa‘b, Riccardo Aversano®”*, Gianfranco Direttod, Olivia Costantina Demurtas"],
Clizia Villano®, Salvatore Cozzolino”, Stefania Filosa™®, Domenico Carputo®, Stefania Crispi™*

'lmumn: of Biosciences and BioResources-UOS Naples CNR, via P. Castellino, 111-80131 Naples, Italy
Dmmajmm University of Naples Federico I, Complesso Universitario Monte Sant’Angelo, via Cinthia, Naples, ltaly
Demmwn[dmdnmsam Unmmqoquphs Federico II, Via Universitd 100, Portici, ltaly
of i (SSPT), gy Laboratory, ENEA, Casaccia Research Center, Via Anguillarese 301, Rome, Italy
© IRCCS Neuromed, Pozzilli, IS, lialy




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

DT WS SO TOHTI DS D/ DT WSS "o TOHTI DS DT

VOLATILOME PHENOLIC COMPOUNDS MOLECULAR MARKERS




Wine varietal authentication
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Food Control 80 (2017) 1-10

Contents lists available at ScienceDirect E:i#ﬁ:i

Food Control

- CONTROL
VIER journal homepage: www.elsevier.com/locate/foodcont == CONTROL

FI.SF

Review

Wine varietal authentication based on phenolics, volatiles and DNA @Cmmm
markers: State of the art, perspectives and drawbacks

Clizia Villano *', Maria Tiziana Lisanti ™, Angelita Gambuti °, Riccardo Vecchio °,
Luigi Moio b, Luigi Frusciante ¥, Riccardo Aversano 5* Domenico Carputo ©
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Take-home message:
Wine varietal authentication is possible!

MOLECULAR MARKERS



DNA sequencing: encoding the code!
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The grapevine genome sequence suggests ancestral
hexaploidization in major angiosperm phyla

The French-Italian Public Consortium for Grapevine Genome Characterization*

The analysis of the first plant g provided d evid-
ence for genome duplication events in species that had previously
been considered as true diploids on the basis of their genetics' .
These polyploxdluuan events may have had unporum conse-
quences in plant evolution, in particular for spec:es radiation and
and for the modulation of fi pacities® " Heu
we report a high-quality draft of the g of g
(Vitis vinifera) obtained from a luytly homozygous genotyp& The
draft seq of the gr is the fourth one produced
so far for flowering plams. the second for a woody species and the
first fcr a fruit crop (culnvatzd for both fruit and beverage)
Grap. was of its important place in the cul-
tural heritage of humanity beginning during the Neolithic peri
Several large expansions of gene families with roles in lmmnﬁc

2007

All grapevine varieties are highly heterozygous; preliminary data
showed that there was as much as 13% sequence divergence between
alleles, which would hinder reliable contig assembly when a whole-
genome shotgun strategy was used for sequencing. Our consortium
therefore selected the grapevine PN40024 genotype for sequencing.
This line, originally derived from Pinot Noir, has been bred close to
full homozygosity (estimated at about 93%) by succcsswc selfings,
permitting a high-quality whole-g

A total of 6.2 million end-reads were produced by our wnsomum.

p ing an 8.4-fold c ge of the g Within the assem-
bly, performed with Arachne”, 316 supermmigs represent putative
allelic haplotypes that constitute 11.6 million bases (Mb). These
values are in good fit with the 7% residual heterozygosity of
PN40024 assessed by using genetic markers. When considering only
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DNA sequencing: encoding the code!
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Grapevine varieties: a priceless treasure
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Fungicide use in viticulture
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* In Europe, 8% of cultivated area is used for viticulture and
70% of fungicide are used only for grape production.

150000 -

125000
: B other crops fungicides
[ cereals fungicides

100000 {
i B grapes fungicides

75000

25000 -

1992 1993 1994 1995 1996 year

Phytowelt GmbH (2003) Study on the use of the varieties of interspecific vines: final report (Contract No. AGR 30887 of 30/1272002).



Immunity genes identified at DA
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Phylogenetic analysis

Ros Subclade 11

Clade IV

Angyosperm
Group

QOutgroup

Fab Subclade IT

Gymnosperm
Group

Pinot Noir

Subclade

Clade Il

ADRI Subclade

Clade 111

Lca Subclade I NRG1 Subclade
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Ros Subclade Fab Subclade |

Planta (2020) 25132
https://dolorg/10.1007/s00425-019-03324-x
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ORIGINAL ARTICLE

Inferring RPW8-NLRs’s evolution patterns in seed plants: case study

in Vitis vinifera

cn;.:-s'. for
updatEs

Giuseppe Andolfo’ - Clizia Villano' - Angela Errico’ - Luigi Frusciante' - Domenico Carputo’ - Riccardo Aversano'© -

Maria R. Ercolano’

Received: 14 August 2019 / Accepted: 3 December 2013 / Published online: 10 December 2019

© Springer-Vierlag GmbH Germany, part of Springer Nature 2019




Immunity genes identified at DA
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VvLYK1-1 shows differences in the genetic and proteic
structure and...
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. . . -0.86 0 +6,73
triggered immunity
Daphnee Brule'!, Clizia Villano®*, Laura J. Davies®, Lucie Trda', Justine Claverie', Marie-Claire Heloir?,
Annick Chiltz', Marielle Adrian', Benoit Darblade®, Pablo Tornero®, Lena Stransfeld®, Freddy Boutrot®, Cyril Zipfel®,
lan B. Dry>* and Benoit Poinssot'-*




Target
specific
sequence

Guide RNA
specific for
target DNA

-

CRISPR System

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

Guide DNA

CRISPR-Cas9

complex

recognizing

the
DNA

target

WT WSS ™o O DS /DS

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



Using the intervarietal diversity
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Genome editing
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Mutation detection using Regenerated planls Callus induction

PCR/RE & sequencing

Zhang et al., 2016



Perspectives

* Investigate grapevine germplasm with NGS-
based molecular markers

» Classical and innovative molecular breeding

* |dentify new candidates: in terms of genes and
varieties

We need to preserve traditional varieties using innovative approaches!

PRIMA | GENI € un documento promosso dalla Societa Italiana di Genetica Agraria (SIGA), con il patrocinio della Federazione
Italiana Scienze Della Vita (FISV) e del Consiglio per la Ricerca in Agricoltura e I’Analisi del’Economia Agraria (CREA).
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