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strcss response (YAPL, TRX2), multidrug resistance (PDR1,
YRRI, SNQ2), cystcine, methionine and hydrogen sulfidc biosynthesis (Cl.S3, MET3, MET5, rVF5',1,and others). Several of these
genes are directly regulated by Rpn4 while others are regulated
by proteasome subcomplexesboth in proteolysis dependent and independent manner. Consistently, we found that activity of
homologous recombination is increased in the mutant strain, and
it shows hyper-resistance to oxidative damaging agents like
hydrogen peroxide and heavy metals. Our data imply that yeast
treated with 4-NQO activates the complex cellular response that
is contlolled by Rpn4 and proteasome subcomplexes.This work
was supported by Russian Science Foundation (project fl7-7430030) and the Program ol'lundamental research for state academics for 2013-2020 ycars (f 01201363822).
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Obesity is a major risk factor for essential hypertension. ROS
and oxidative stress is known as a mediator of obesity-induced
hypertension. Mitochondrial NADP+ -dependent isocitrate dehydrogenase(IDH2) is a producer of mitochondrial NADPH rvhich
is an essential factor in glutathione (GSH) and thioredoxin
antioxidant systemsin the mitochondria. Therefore, we investigate the role of IDH2 on the obesity-induced hypertension. Obesity in ldh2 gene-deleted(Idh2-t) mice and wild-type (Iclh2'i * 't
littermates was induced thlough feeding of a high fat diet
(HFD). HFD accelerated increase in body weight and mean
blood pressure (MBP) compared to those in the normal diet
(ND) in both mice. HFD-induced increase of MBP l'as higher in
Idh2"t mice than in ldh2'tt
mice. Mitochondrial disruption of
kidney tubule cell and oxidative stress in the kidney tissue were
observed after HFD feeding in both mice. These HFD-induced
changeswere greater in the ltlh2-'l- mice than ldh2'!r
mic.e.
mRNA levels of lenin, angiotensin converting enzyme, and
angiotensin II receptor type I increased in the HFD mouse kidneys and these increases were higher in klh2-/- mice than in
Idh2*!'
mice. In conclusion, these results demonstrate that
IDI-I2 gene deletion exacerbates[IFD-induced hypertension with
greater mitochondrial oxidative stress and activation of RAS system in the kidneys, suggesting that mitochondrial redox balance
plays an important role in obcsity-induccd hypcrtension.
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Selenoneineis a selenium containing imidazole compound discovered in the blood of bluefin tuna. People often eating fish also
have higher level of selenoneinein their erythrocyte. Since it has
strong radical scavenging activity, it is expected to decrease
oxidative stress in erythrocyte. This study verified the effect of
selenoneine on oxidative strsss in human leukemic K.562. and

358

analyzed molecular forms of selenium compounds. K562 cells
*ere cultured in the Harn's F12 medium containing 10% FBS
with 0-10 pM selenoneine.Oxidative stress was induced by tertbutyl hy'droperoxide (-BHP), 2, 2t-azobis (2-amidinopropane)
dihydrochloride (AAPH), pyocyanin and S-nitrosoglutathione
(GSNO). and cell viability was measured. Molecular forms of
selenium compounds in the cells and medium were analyzed by
ICP-MS. Selenoneineslightly but significantly improved cell viability in each four types of oxidative stress groups. By addition
of l0 pM selenoneine in the culture medium. cell viabilities
showed an increase of 14.4o/ofor 0.2 mM t-BHp, 9.2% for
50 mM AAPH, 8.3oh for 0.1 mM pyocyanin, 10.4% for 2 mM
GSNO, as compared with sclenoneine free medium. The oxidative stress conditions induced by thsse four chemicals can be
repressed by antioxidant effects of selenorreinein the cells. ICPMS analysis shorved that almost all selenoneinein the medium
was incorporated into K562 cells. Large amounts of selenium
w'ere detected in high molecular weight protein fraction by separation with the GPC colurnn Ultrahydrogel 120, and these selenium compounds were detected in the cellular fraction in the
presenceof 0.2 mM I-BHP. Small amounts of selenium was due
to selenoneine.The treatment of high molecular weight fractions
in the K562 cell with protease or hydrochloride showed the
release of selenoneine from the protein fraction. Therefore, selenoneine may bind to other intracellular protein and form high
molecular weight complex to protect from the oxidative stress
conditions.
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Escherichia cofi is able to produce molecular hydrogen via reversible membrane-associated four fNi-Fe]-hydrogenases (Hyd). In
this study it was first investigated overall ATPase activity and its
inhibition by N,N-dicyclohexy'lcarbodiimitle (DCCD) in E. coli
wild type and, hypF mutant lacking all Hyd enzymes during
mixed carbon sources (glucose, glycerol, formate) fermentation at
different pHs (7.5, 6.5. 5.5). ATPase activity was higher in wild
type at pH 7.5 than pH 6.5 and pH 5.5. DCCD-inhibited
ATPase activity was 897o and 78% of overall ATPase activity in
wild type and hypF rnutant accordingly at pH 7.5. Overall and
FsFl-ATPase activity of hypF mutant was decreasedcompared
to wild type 1.4 fold and 1.6 fold respectivoly at alkaline pH.
Potassium ions had lorv efftct on overall ATPase activity in wild
type and didn't have inlluence on hypF mutant at pH 7.5, but
they stimulated DCCD-inlribited A'I'Pase activity in wild type
and hypF mutant. Efleot of DCCD was higher in AypF mutant
compared with wild type at slightly acidic pH. Potassium ions
didn't have role in promotion of overall ATPase activity, but
they had stimulatirrg effect on DccD-inhibited ATPase aotivity
in wild type and hypF mutant at pH 6.5. Overall and F6F1ATPase activity of /zpF mutant rvas decreasedcompared to tvild
type at pH 5.5. DCCD had almost the same efl'ect in wild type
and hypF mutant at acidic pH. These results establish that alkaline pH is the most optimal condition for operation of FsFlATPase in E. coli during mixed carbon lbrmentation and deletion
of hypF gene is ncgatively affected not only on overall ATPase
activity, but also on FsFl-A'I'Pase activity at pH 7.5. Taken
together it might be concluded that proton ATPase activity is
highly dependent on Hyd enzymes and this relationship could be
due to mairrtaining intracellular pH and thus proton motive force
generation.
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