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PUBLISHED RESULTSPUBLISHED RESULTS

Saccharomyces cerevisiae presents a H+/glycerol symport;

This symporter is associated with the expression of the genes GUP1 and GUP2;

GUP1 has been shown to be active under derepression conditions;

GUP2 seems to be active under salt stress, provided glycerol production is
impaired (gpd1gpd2 mutant);

Active transport could be, nevertheless,  quantified in mutants deleted in both
GUP1/2 genes, under several different physiological conditions;

This was attributed to transport measurements artefacts, created by the first
enzyme from glycerol catabolism, glycerol kinase (Gut1p).

The high similarity between the GUPs from different
species is not consistent with the differences in the
physiology of glycerol transport.

Schz. pombe doesn’t present active glycerol uptake and
yet it has a gene with high similarity with the Gup1 and
GUP2 from S. cerevisiae

Which are the roles of Gup1p andWhich are the roles of Gup1p and
Gup2p regarding glycerol transport ?Gup2p regarding glycerol transport ?

These results are consistent with the functioning of a GUP1
and GUP2 independent active transport system, most
probably dependent on p.m.f. (proton motive force).

 BHY67 strain, a W303-1A derived mutant, presents glycerol initial uptake rates, following
Michaelis-Menten kinetics, provided the presence of NaCl on growth medium and
despite the interruptions in GUP1, GUP2 and GUT1 genes

 Glycerol uptake rates are sensitive to the action of the ionophore CCCP (carbonyl
cyanide m-chlorophenil hydrazone), being Vmax inhibited in about 80%.

 Previous results we confirmed with this strain which showed that cells cultivated on
either glucose or ethanol, collected in any growth phase, present only a first order
kinetics, indicative of passive diffusion.

BHY67 initial uptake rates of [14C] glycerol at
pH5 and 30ºC, in the presence of 1M NaCl.
Cells were harvested during diauxic shift on
YEPD + 1M NaCl + 15 mM glycerol.
Kinetic parameters were determined and
evaluated by computer regression analysis
(GraphPad PrismR , 1994-97 Copyright
GraphPad Software, Inc.).
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Vmax = 226 ± 15.7 µmoles h-1 g-1 d.wt.
Km = 2.16 ± 0.3 mM
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FURTHER KNOWLEDGEFURTHER KNOWLEDGE

 BHY67 strain accumulates [14C] glycerol against its chemical gradient when cells are
grown in the presence of salt stress.

 Incubation in the presence of CCCP prevents accumulation : in/out ratio near the unity (i.e.
near equilibrium).

 Radiolabelled glycerol efflux was obtained by the addition if either cold glycerol or CCCP,
consistently with the fact that this strain can not metabolise glycerol.

BHY67 radio-labelled glycerol accumulation ratios at
pH5and 30ºC in presence of NaCl 1M
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Incubation  in the presence of 50 µM CCCP

Addition of 50 µM CCCP (ionophore)

Addition of cold (non-radioactive) glycerol

GUP1 and GUP2 are constitutively expressed

Relative quantitative RT-PCR of transcripts of GUP1 and GUP2

S. cerevisiae strain W303-1A grown in:

YPD and harvested at:
. mid-exponential growth phase (Dexp)
. diauxic shift (Dsh)
. post-diauxic shift (Dresp)

YPE and harvested in:
. mid-exponential growth phase

YPD supplemented with 1M NaCl (DS) w/ or w/o 15mM glycerol (DSG) and harvested at:
. mid-exponential growth phase.

S. cerevisiae strain YSH642 (gpd1gpd2) grown in:

YPD (Dexp)
YPD supplemented with 1M NaCl (DS)
YPD supplemented with 1M NaCl and 15 mM glycerol (DSG), all harvested at:

. mid-exponential growth phase.

 Results do not present significant differences for all conditions and strains

Their concentrations pattern is not consistent with active glycerol uptake detection.

Intracellular glycerol direct feedback inhibition over transport activity is not probable 

HPLC measurements of intracellular glycerol, trehalose and acetic acid

KdKluyveromyces delfinensis

KlKluyveromyces lactis

SpSchizosaccharomyces pombeOther databases

CaCandida albicans

SkSaccharomyces kluyvery

ScaSaccharomyces castelli

ScSaccharomyces cerevisiaeStanford Genome
Database

PsPichia sorbitophila

CtCandida tropicalisGenolévures  Project
Neves, Oliveira and Lucas
(unpublished results)

StrainDatabase

Gups from those strains are very similar, with well conserved regions.

P. sorbitophila Gup1 and C. albicans Gup1  presenting 58.9% of
identity and 70.7% of similarity, are shorter than the other Gups

Yeast Gups alignments
Done with the Clustalw and edited with MacBox


