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Grape juice fermentation is carried out by wine strains of Saccharomyces, mainly S. cerevisiae. During this 

process, the crosstalk between nutrients signalling pathways are of great interest to ensure growth and an 

efficient metabolic transformation of the substrate. cAMP-PKA and TORC1 pathways promote growth and 

cell proliferation when glucose and nitrogen respectively are plenty. Wine yeast were found to differ from 

laboratory strains regarding tolerance to chemical inhibitors of several of these pathways. 

As nitrogen starvation is the nutritional limiting factor during winemaking, we studied TORC1 targets by 

western blot analysis. Phosphorylation of Rps6p and Par32p (both of them readouts of TORC1) indicate that 

this pathway seems to be active only in the first hours of winemaking, even when growth has not ceased. Snf1, 

is the AMPK kinase which is usually activated when glucose is consumed in order to use alternative carbon 

sources. It is surprisingly phosphorylated and active during early winemaking, so additional stress conditions 

at the beginning of fermentation may give rise to a certain level of kinase activation, despite the high abundance 

of sugars in the grape must. Gln3p, a nitrogen catabolic repression (NCR) transcription factor, is both a TORC1 

and Snf1 target. NCR system represses the use of poor nitrogen sources when optimal sources are present. 

Phosphorylation level of Gln3p indicate that NCR system is activated from one day of fermentation, even 

before nitrogen is consumed, probably due to nitrogen storage. In this condition other nutrient signalling 

pathways, more sensitive to carbon sources, could be active to promote growth. PKA shows a complex pattern 

of activation, with both early and late targets during winemaking, suggesting that it may be overseeing other 

pathway’s activities. 

The coordination between nutrient signalling pathways integrate different inputs, like nitrogen shortage and 

high sugar, to respond to the specifically environmental conditions during the alcoholic fermentation of the 

grape must. 
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