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High hydrostatic pressure (HHP) is successfully applied in
several industrial segments, as in vaccine production and
food conservation. The response of microorganisms to
HHP treatment resemble the responses of other stresses
with industrial relevance, like osmotic, temperature and
ethanol, which make the HHP a valuable tool in biotech-
nology research, as in the ethanol production [1]. Amino
acids play a key role in central metabolism besides being
the building blocks of proteins, and they are important to
the HHP stress response. In this study, the Saccharomyces
cerevisiae BT0510 was exposed to 50 MPa for 30 min at
room temperature, followed by incubation at room pres-
sure with aeration for 15 min. Samples of total RNA were
collected every 5 min for transcriptional analysis by DNA
microarray technique. Bioinformatics analysis demonstrated
the upregulation (≥ 2 fold) by HHP treatment of genes
related to the sulfur amino acids synthesis, methionine and
cysteine. The HHP treatment induced the genes MET3,
MET10, MET14 and MET16, which are correlated with the
conversion of intracellular sulfate in sulfide. MET2, related
to the conversion of homoserine to O-acetylhomoserine,
was also induced by HHP, as well as the gene that codes
for Met17p, responsible for the incorporation of sulfide in
O-acetylhomoserine to form homocysteine, that will be
directed to methionine or cysteine synthesis. These amino
acids are directly correlated with sulfur assimilation in yeast
cells. Methionine is the S-adenosylmethionine precursor,
which participates in the biosynthesis of lipids and polya-
mines, and is also involved in methylation reactions, being
a methyl group donor [2,3]. Cysteine is part of iron-sulfur
proteins and is the glutathione biosynthesis precursor.

Glutathione maintain the redox state in cytoplasm, there-
fore, playing an important role in cell response to oxidative
stress [2,3]. The key gene related to the biosynthesis of
methionine (MET6) was upregulated by HHP, while the
gene related to the biosynthesis of cysteine (CYS4) was
unaffected. Five minutes after pressure release MET6 was
repressed. The genes related to the conversion of methio-
nine to S-adenosylmethionine, SAM1 and SAM2, were
downregulated. Methionine residues are important against
reactive oxygen species (ROS) [4], and genes associated
with the reduction of methionine sulfoxide (MXR1 and
MXR2) were induced by HHP treatment, suggesting that
methionine plays an important role in the reduction of
ROS resulting from stress caused by HHP [5]. Concerning
the regulation of sulfur amino acids metabolism, MET28
was strongly induced during the entire HHP and post treat-
ment. Other factors, such as the transcription factor
encoded by MET4 were not affected by HHP, and also
MET30 that negatively regulates Met4p. Met28p appears to
play an important role in the biosynthesis of sulfur amino
acids in response to HHP. It seems that this protein partici-
pates in the Met4 complexes-DNA stabilization. Methio-
nine biosynthesis upregulation is not related to other
stresses, such as heat and osmotic stresses, and appears to
be specific to HHP, which reinforces the use of this treat-
ment to study the stress response in microorganisms.
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