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A N T'EO"D MOTl o N

AII Ilvmg cells are constantly adaptmg to changes or stresses in the|r envrronment Osmotlc or sallne stress causes a Ioss of water from the ceIIs and dlsrupts ion homeostaS|s These changes trlgger adaptatlon programs in ]
S eukaryotlc cells to repair damage, adjust celIular metabollsm and aIIow prollferatlon ThIS research studles the mechanlsms of metabollc adaptatlon in response to osmotic and salt stress in the yeast model (Saccharomycesii
jcereV|S|ae) as it is one of the main models for understandlng the mechanlsms of adaptatlon to osmostress [1] The HOG (h|gh osmolarlty GcheroI) MAP kinase pathway is the major srgnallng pathway under conditions of

. ‘osmotic stress [2] TIts MAP klnase Hogl coordlnates a complex program of adaptatlon in celI cycle modulatlon actrvatlon of; gene expressmn and accumulatlon of osmolytes and lon transport [3] Furthermore, adaptatlon to saltr'-_-*

'"'stress depends on the actlvatlon of mltochondrla WhICh are mvolved in ROS (Reactlve Oxygen Specres) balance durlng stress [4]- _ - .

This study aims to investigate the regulatlon of ‘peroxisomes (mvolved in catabollsm of long chain fatty acids): durlng the adaptatlon to salt stress, W|th the foIIowmg aims:

Possible levels of regulatlon of peromsomes (expressmn of structural genes blogeneS|s and number of peromsomes)
b.. -,Potentlal regulators of peroxisomes under stress condltlons (slgnallng pathways, transcription factors) SlE P
“c. Possible peroxisomal functlons of protectlon agalnst stress (compensatlon of resplratory metabolism, homeostaS|s of fatty aC|ds) e . . . . . .
- The results obtained so far show that the correct function of peromsomes is necessary for eff' cient adaptatlon to. stress and that the organelle is: speC|f|caIIy act|vated in response to stress Th|s is manlfested by the

: actlvatlon of gene expressmn of peromsome components and an mcrease |n peromsome number per cell In addltlon the Hog1 k|nase |s |nvoIved in the peromsomal actlvatlon wrth Adr1 as: a potentlal transcrlptlonal actlvator
peratmg upon salt stress R R e g A | S - e - - - .
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_ Figure 1. The glucose concentration influences the Ap:: A AR T IR R R TP IR E R R TR v B NC R R R R PR BRI S A TS IR D S I D T S I e A S N I A S A I S T S I e A
.. defense against osmotic stress. The continued growth . . Ry Figure 3. The MAP kinase Hogl is important for the induction of peroxisomal genes under salinity and oleate conditions. The transcripction factor Adrl is more important for peroxisomal . -
. of the wild-type strain BY4741 at different glucose — induction than Oafl in response to osmotic stress. By quantitative real-time PCR the levels of the indicated peroxisomal genes were measured in the wild-type and in the mutant Ahogl. The ,
concentrations with and without 1M NaCl, shows that . .- results show that in response to 0,4M NaCl, transcriptional activation is impaired in the absence of Hogl function (A). A reduction of gene induction is also observed upon growth with oleate = *
the growth efficiency decreases with decreasing ; : jecir  (B). With the same technique we compared the transcriptional factor mutants Aadrl and Aoaf1 to the wild-type and found that in response to salinity, the Adrl factor has a much more
=" concentration of glucose (A and B). Growth assay in " important role in activating peroxisomal genes than Oafl (C). In response to oleate we show that both factors are important for activation of peroxisomal genes as previously described (D). The -
“. solid medium shows that the salt sensitivity of . bt ADR1-3xHA strain was used in chromatin immunoprecipitation assays (ChIP) and compared with the wild-type strain (E). Adrl binding to peroxisomal gene promoters is stimulated by osmotic -
~- mutants in peroxisomal biogenesis or peroxisomal B- * @ ¢ - stressin a Hogl dependent manner.
.~ oxidation of fatty acids is aggravated at lower glucose = " X A X A
concentrations (C and D). SR
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At { 0 AR L.-.4 Figure 4. Function of Hogl in the induction of peromsomal blogene5|s in response to salt stress Confocal microscopy shows that a Ahog1 mutant increases its &.:. 4
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Figure 5. The peroxisomal response and to osmotlc stress, changes in resplratory media. The levels of reIatlve mRNA of different § %
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