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Italy is a rich hub of viticultural biodiversity harboring hundreds of indigenous grape varieties that 

have adapted over centuries to the diverse climatic and geographic conditions of its regions. 

Preserving this biodiversity is essential for maintaining a diversified genetic pool, crucial for 

addressing future challenges such as climate change and emerging plant diseases. Rising 

temperatures, precipitation pattern variations, and extreme weather events can affect grape ripening, 

crop quality, and contribute to disease development. Integrated disease management necessitates 

exploration of novel strategies. Biotechnologies emerge as a significant player in tackling modern 

viticulture challenges. New plant breeding technologies (NpBT) can be employed in grapevine 

cultivation and, in particular, genome editing through CRISPR/Cas9 system has been shown to be 

a valid application for targeted mutagenesis, by until now its application is restricted on a few 

cultivars. Genetic improvement via in vitro delivery of desired constructs requires the regeneration 

of genome-edited plants. In vitro plant regeneration, a pivotal process in genetic engineering, 

encounters obstacles, particularly in grapevines, due to factors like genotype and explant-dependent 

responses. Therefore, reliable in vitro regeneration and propagation systems are imperative. 

Understanding and enhancing regeneration across different genotypes are critical steps in 

advancing genetic improvements and gene functional studies in grapevines. The study focuses on 

developing an efficient in vitro plant regeneration protocol by somatic embryogenesis (SE) of the 

grapevine cv. Aglianico, the most important grapevine variety of southern Italy regions. The 

embryogenic materials obtained will be used for future functional studies through genome editing 

approaches. 
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