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Abstract

The decision for grape berries to ripen involves a complex interplay of genetic regulation and
environmental cues. This review explores the molecular mechanisms underlying the transition from
vegetative growth to ripening, focusing on transcriptomic studies and the role of the NAC gene family.
Transcriptomic analyses reveal a significant rearrangement of gene expression patterns during this
transition, with up-regulation of ripening-related genes and down-regulation of those associated with
vegetative growth. A molecular phenology scale providing a high-precision map of berry transcriptomic
development, indicates that key molecular changes occur well before the onset of ripening. Our recent
investigations highlight the involvement of NAC genes in regulating berry ripening. Among these, NAC33
is implicated in terminating photosynthetic activity and organ growth, NAC60 orchestrates both ripening
and senescence processes, and NAC61 regulates berry late- and post-ripening processes. Furthermore,
coexpression, DAP-seq and physical interaction analyses, revealed the existence of a transcriptional
hierarchy among NACs governing ripening decisions. This abstract provides insights into the molecular
events driving grape berry ripening and sets the stage for further exploration of NAC-mediated regulatory
mechanisms.
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