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Gata Factors Regulation of Saccharomyces cerevisiae Invertase: Role of Ure2P and the Gln3P and Nil1P Transcriptional Factors
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Nitrogen regulation is a global control mechanism, involving GATA family transcription factors, that tunes cell physiology in accordance to nitrogen nutrition. When Saccharomyces cerevisiae grows in a non-preferred nitrogen source such as proline, the dephosphorylated Gln3p and Gat1/Nil1p migrate into the nucleus and binds to GATA sequences of their target promoters activating transcription of nitrogen regulated genes. The Dal80p GATA repressor competes with Gln3p and Gat1/Nil1p. When cells are grown in preferred sources such as ammonium, the transcription of nitrogen regulated genes is hindered by the GATA repressor Deh1p. Moreover, under these conditions the phosphorylated Gln3p and Gat1/Nil1p are located in the cytoplasm. 

This work studied nitrogen regulation of invertase in Saccharomyces cerevisiae mutant cells lacking the Ure2p and the transcriptional activators Gln3p and Gat1p/Nil1p. Activity was measured in fresh mid-log cells grown in either ammonium or proline. Although equivalent enzyme levels (150 U/g cell d.w.) were observed in both the wild type and the ure2 mutant, the single nil1 and gln3 mutations increased invertase activity two - to four-fold, respectively in comparison to their wild type counterparts. In the double gln3nil1 mutant activity increased twenty four-fold (3600 U/g cell d.w.). In proline grown cells it was observed an overall 1.5 to 4.0 fold invertase activity decrease.

These findings relating nitrogen regulators to invertase levels substantiate the existence of a cross-regulatory signalling pathway between carbon and nitrogen metabolism. Indeed it has been shown a convergence of TOR-nitrogen and Snf1-glucose signalling pathways onto Gln3p phosphorylation/ dephosphorylation mechanism. Gln3p phosphorylation mediated by TOR kinase proteins occurs in the presence of preferred nitrogen sources and via Snf1 AMPK pathway when glucose levels are low. Analysis of the nucleotide sequences 5’ of the start point of translation of the major SUC2 genes repressors such Mig1p, Cyc8p and Tup1p shows putative binding sites for GATA factors like Nit-2p which is homologous to Gln3p. Therefore there is a possibility that gln3p regulates SUC2 repressors. In conditions of high glucose and low nitrogen availability the dephosphorylated Gln3p would simultaneously activate nitrogen regulated genes and the SUC2 repressors preventing high invertase levels.      

