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Two highly homologous genes related to a phenotype of salt stress tolerance were identified in Saccharomyces cerevisiae. These genes were named

GUP1 and GUP2 from glycerol uptake (Holst et al, 2000).

Upon salt stress, a strain lacking the capacity to sinthesize glycerol (gpd7gpd2) (figure 1) is able to increase intracellular levels of glycerol by taking it up
from the medium. Accordingly, the presence of small amounts of glycerol in the medium decreased osmosensitivity in this strain. Based on these findings,
yeast genomic fragments cut out from an mTn-lacZ/LEU2-mutagenized plasmid library were used to transform a gpd7gpd2 strain with subsequent
secreening for decreased osmotolerance of the transformants. This screening was performed in two independent steps:

a first screen for mutants unable to grow on glycerol as sole carbon and energy source

I a second screen for mutants that had lost the ability to survive under severe salt stress even when glycerol was added to the medium.
A transformant mutagenized in the ORF YGL084c suggested to encode a multimembrane-spanning protein (Nelissen et al, 1997) was isolated. A close
homologue of YGL084c, YPL189w was identified by BLAST searches with 57% sequence identity and 77% similarity at aminoacid sequence level.

Previous results from glycerol transport physiological characterization on wild type strains
enabled the elaboration of a regulation model as presented in Figure 2.

Taking this model in consideration, and in spite of the screening test having been done on
glucose-grown cells in the presence of NaCl and glycerol, transport ability was tested in
ethanol-grown cells in which case an interference of the glycerol kinase activity on transport
measurements was detected, being the saturation kinetics present in gup? deleted strains
atiributed to a residual uptake, not active as such, but pulled by an active catabolism of
glycerol under derepressing growth conditions (Figure 2, Table 1). Only the combination of
gup? and gut1 deletions eliminated the saturable glycerol uptake branch and further deletion
of the GUP1 homologue (GUP2, YPL189w) did not change the uptake results.

The phenotype in ethanol-grown cells suggested that GUPT is the gene responsible for the
proton symport described before (Lages and Lucas, 1997).
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