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1) The grapevine variability 
(morphology, physiology) was 
observed since the Romans … 

2) Italy, for example, is a 
Country rich of “grapevine 
Diversity"...  

A. The geographical position 
(peninsula at the center of 
the Mediterranean) 

B. The wide ecological 
fragmentation (different 
environments due to the 
particular topography)  

C. The socio-economic & 
political diversity (many 
different realities including 
wine & grapevine production) 



3) The different growing environments during the grapevine evolution 
increased the differentiation in Vitis vinifera with several varieties, 
biotypes and clones  

5) Molecular techniques allow to analyze the differences directly at 
DNA level 

4) The selection of genotypes and cultivars was made by farmers 
considering the agronomic characters (not only the adaptation to the 
environment)  

VITIS GENOME 

(19 linkage groups, 2n=38) 

RAPD (Random Amplified Polymorphic DNA)  

AFLP (Amplified Fragment Length Polymorphism)   

SSR (Simple Sequence Repeat)  

SAMPL (Selective Amplification of Microsatellite Polymorphic Loci)  

M-AFLP (Microsatellites Amplified Fragment Length Polymorphism)  

I-SSR (Inter-microsatellites)  

M-SAP (Methyl-Sensitive Amplified length Polymorphism)  

SNP (Single Nucleotide Polymorphism)  

IRAP (Inter-Retrotransposon Amplified Polymorphism)  

REMAP (REtrotransposon-Microsatellite Amplified Polymorphism) 

Chloroplast DNA polymorphisms 

S-SAP (Specific Sequence Amplified Polymorphism) 

MOLECULAR MARKERS 



38 CHRs of Grape 38 CHRs of Grape 

SSR analysis (specific genomic 
regions) identifies the cultivar of 

grapevine. 
Genotypes of the same cultivar 
showed the same microsatellite 
profile (SSR alleles).  

Genotypes from a grapevine cultivar 
(one microsatellite profile) can be 
discriminated using the different 
molecular markers of the genome 
(different biotypes, accessions or 
clones from a same cultivar). 

ANALYSIS of GENOME 

Varietal Identification 

microsatellite 

Intra-varietal variability  

Analysis of all Genome 



CULTIVAR IDENTIFICATION (SSR) 

DNA 

LEAVES 

DNA EXTRACTION BY ROBOT 

SSR MIX 

PCR AB3130XL SEQUENCER CULTIVAR NAME 



INTER-VARIETAL GENETIC VARIABILITY of Malvasias 

1. microsatellite markers (SSR);  

2. AFLP-based markers (MAFLP, SAMPL, etc) and I-SSR 
markers  



6) The CRA-VIT - Research Centre for Viticulture of Conegliano - 
has been developing the molecular protocols for analyzing the genetic 
variability at intra-varietal level (biotypes and clones) by combining 
techniques to analyze large portions of the genome (AFLP-derived) 
with markers typical of hypervariable regions as:  

1. Specific microsatellite markers (SSR);  

2. Regions flanking the microsatellites (I-SSR);  

3. regions where the sequence of the repeating pattern changes 
(i.e. AT/AG) – adjacent microsatellites (ASn). 

In this way it was possible to have a complete analysis on the grape 
genome and simultaneously to analize the SSR polymorphisms, 
importants for the Vitis taxonomy.  

INTRA-VARIETAL GENETIC VARIABILITY 



STUDY OF INTRAVARIETAL GENETIC VARIABILITY 

 

AFLP 
SAMPL 
I-SSR 
M-AFLP 

…… 

CLONE / BIOTYPE 

MOLECULAR POLYMORPHISMS 

SAME CULTIVAR 

LEAVES OF GENOTYPES 



DNA POLYMORPHISMS 

SEQUENCE OF MARKERS 

ALIGNMENT SEQUENCES 

NUCLEOTIDE DATABASES 

BIOTYPE IDENTIFICATION 

PCR SPECIFIC POLYMORPHISMS 



CULTIVARS FROM MALLORCA 

PRIMITIVO, MALVASIA BR/LE, 
NEGROAMARO 

MALVASIA ISTRIANA 

GARNACHA GRENACHE CANNONAO 

MALVASIA of CANDIA 

SSR LONG REPEATS 

7) International pubblications (Theor Appl Genet, Mol Biotechnol; 
Annals of Applied Biology) 



MALVASIA NERA DI 

BRINDISI / LECCE 



26 accessions of Malvasia nera di Brindisi-Lecce from Brindisi and 
Lecce provinces 



MALVASIA ISTRIANA 



30 accessions of Istrian Malvasia: 8 Italian Clones by VCR, ISV and 
ERSA Institutes and 22 autochthonous grapevine accessions grown in 
Crotia. 
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MALVASIA CANDIA 



AA 
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30 biotypes of Malvasia di Candia S.S. from Frascati DOC – Rome 
(Italy) 



CONCLUSIONS 



The molecular strategy here adopted permitted: 

1. to identify different accessions, biotypes, and clones of 
Malvasia cultivars 

  

2. to correlate the genetic differences to their geographical 
origins or morphological traits.  

This genetic variability accumulated during centuries of cultivations 
and selections should be both recognized and preserved when these 
claims are corroborated by scientific experimental results. 
 
 
Thus, it is important not to lose the genetic variability of the 
biotypes by avoiding the vine nursery practice to propagate the same 
clone for different cultivation areas.  
 
 
It would be really useful to promote the propagation of the typical 
autochthon biotypes, which are possibly already wisely selected by the 
vine grower because adapted to their environments. 
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