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Abstract The physiological roles of the glutathione GSH /glutathione peroxidase GPx system in protecting microbial cells
against oxidative stress were reviewed. In eukaryotic model microbe Saccharomyces cerevisiae this system is obligatory in
maintaining the redox balance and defending the oxidative stress. However The GSH/GPx system only conditionally exists in
prokaryotes. Namely for those prokaryote bacteria containing glutathione reductase and GPx e.g. Haemophilus influenzae and
Lactococcus lactis by taking up GSH they might develop a conditional GSH-dependent GPx reduction system which conferred

cells a stronger resistance against oxidative challenge.
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" Missall s gor  gpx Pseudomonas
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gpxl t- Salmonella enterica **  KEGG
butylhydroperoxide apx2 http //www. genome. jp/kegg/kegg?2 . html
cumene hydroperoxide gpxl GSH/GPx
apx2 / H,0, gor
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GSH
GSH/GPx CAT AB2593
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Table 1 Comparison of the characters of the GSH/GPx system encoding genes of Gram-negative bacteria and Gram-positive bacteria

GSH GR GPx References
Gram-negative bacteria
Escherichia coli gshl and gsh2  deletion did not gor deletion did not affect GSSG

affect growth gshl deletion did not . . -

reduction but sensitive to O3 lack of gpx gene 16

affect growth under oxidative stress
during the exponential phase

Haemophilus influenzae lack of GSH biosynthesis capability

generating oxidants

GSH-dependent  GPx  activity

but can take up GSH from gor gene exists ot 19
environment s
Gram-positive bacteria
Streptococcus  agalactiae  containing a single multimodular
Listeria. monocytogenes fusion protein carrying out GSH1 and  non-reported non-reported 22 23
GSH2 activity
Enterococcus faecalis lack of GSH biosynthesis capability CR activity incre: folds GPx activity increases about 2.
but can take up GSH from activity increases two lolds 8 folds under 100% oxygen 25
. under 100% oxygen pressure
environment pressure
Lactococeus lactis lack of GSH biosynthesis capability GR  activity increases under  GPx activity increases 5 folds
but can take up GSH from . . . .. 26
. aerobic conditions under aerobic conditions
environment
2.2 1 GSH/GPx
20 90
GSH GR  GPx
GR GSH  GPx
Streptococcus GSH * GSH
pneumoniae % S. mutans * GSH SK11
GSH H,0, Smmol/L. H,0, Smin
GR GSH ~ GPx 5 GSH 1 ~ 10pmol/L
SK11  H,0,
GSH *
GSH
NZ9000  SK11 GSH
GSH
S. agalactiae
Listeria
» 5 H,0, 150mmol/L.  H,0, 15min
monocytogenes
GSH NZ9000
gsh2
gsh2 2% GSH N7Z9000  SOD
GR  GPx NZ4504
GSH NZ9000 SOD #
Lactobacillus Lactococcus GSH/GPx
gor  gpx KEGG http //
www . genome . jp/kegg/kegg2 . html GR GSH  GPx
Enterococcus faecalis
L. lactis GR GPx GSH GSH  GPx
Bz GSH SOD/NADH /

NADH
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