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Global climate change impacts grapevine fruit and consequently wine quality in all growing 

regions. This is mainly due to increasing temperatures altering vegetative and reproductive 

development of plants. A better understanding of the molecular mechanisms involved in the 

response of the grapevine to temperature will be essential in order to develop new breeding 

strategies and adapt to changing environments. However, most processes occurring during 

normal berry development are not fully understood yet, even less so, the regulation that is at 

the basis of its response to abiotic stress. In addition, while plant gene expression is known to 

be highly dependent on diurnal patterns, there is no detailed study on the relevance of this 

factor on fleshly fruit, including the grapevine berry. 

In the present study, gene expression along berry development was investigated during the 

day and at night under “normal” and heat stress conditions using microvines (Dwarf Rapid 

Cycling and Flowering mutant) grown under fully controlled conditions. Whole genome 

transcriptomic approaches were carried out using either Nimbelgen® 12X, 30K microarrays or 

illumina RNA-seq technology.  

Results on berry development revealed significant differences between day and night where 

many developmentally regulated transcripts exhibited a more distinct pattern at night than 

during the day. Furthermore, critical pathways were differently day – night modulated 

depending on the stage of berry development. Cell wall-related processes were found to be 

highly active during the night in green berries, while in ripening berries secondary 

metabolism, notably the phenylpropanoid pathway was night activated.  

These new insights in the day - night regulation of the transcriptome were used for the design 

of further experiments where heat stress periods of differing duration (2h up to 4 weeks) and 

intensity were applied to berries at different developmental stages (green, onset of ripening, 

ripening and maturity) during the day and at night. Results revealed significant differences in 

the plasticity of fruit response to heat stress as a function of time and developmental stages.  
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