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The influence of oxidative stress on the respiratory chain
activity of Saccharomyces cerevisiae NAD(H) kinase mutant

SHI Feng® SUN Ming-Di* LI Zhi-Jun* LI Yong-Fu*

(1. State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi,
Jiangsu 214122, China)
(2. National Engineering Laboratory for Cereal Fermentation Technology,
Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract: [Objective] To realize the relationship between respiratory maintenance and
anti-oxidative function of Pos5p, the mitochondrial NAD(H) kinase in Saccharomyces cere-
visiae. [Methods] The respiratory chain activity and reactive oxygen species (ROS) level of
wild-type BY4742, POS5 gene deletion mutant pos5A, and posS5A  containing
POS5-YEplac195 plasmid (pos5A/POS5-YEp) under exposure to different kinds of oxidative
reagents were compared. [Results] At the normal growth condition, pos5A exhibited poorer
respiratory chain activity than that of BY4742, while pos5A/POS5-YEp gave the partial restored
activity, consistent with the ROS level of these three strains. Under the oxidative stress of
menadione, the respiratory chain activities of BY4742 and pos5A decreased, while that of
pos5A/POS5-YEp increased. Under the oxidative stress of H,O, and diethyl maleate, nearly all
of the activities of BY4742, pos5A and pos5A/POS5-YEp reduced, with that of pos5A most
seriously, and that of pos5A/POS5-YEp under H,O; lessened. Thus indicated that the oxidative
stress would injury the respiratory chain complex of S. cerevisiae and over-expression of
Pos5p could alleviate the injury from menadione and H,0,. [Conclusion] The protecting func-
tion of Pos5p on respiratory chain was correlated to its antioxidative defense function.

Keywords: Saccharomyces cerevisiae, Oxidative stress, NAD(H) kinase, Respiratory chain activ-
ity, Reactive oxygen species
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Table 1 Composition of solutions for detection of enzyme activities in the respiratory chain complex

Enzyme complex (uL)

Composition

I 11 1\ H+111
250 mmol/L PBS, 50 mmol/L MgCl,, pH 7.2 100 100 - 100
200 mmol/L PBS, pH 7.0 - - 100 -
25 g/L BSA 40 40 40 -
50 mmol/L n-dodecylmaltoside = 20 9 =
1 mol/L KCN 2 2 - 2
1 mol/L Succinic acid 20 = = 20
50 mmol/L Decylubiquinone (DB) 1 = = =
5 mmol/L 2,6-Dichlorophenolindophenol (DCPIP) 10 - - -
50 mmol/L Decylubiquinol (DBH,) = 2 = =
2.5 mmol/L Oxidized cytochrome ¢ = 6 = 15
1 mmol/L Reduced cytochrome ¢ = = 15 =
H,O 807 810 816 843
1 g/L Mitochondria solution 20 20 20 20

37 °C #EIRE 30 min, #RJ5 ] PBS ¥R EA AN
Jii, LAFEsr R BRA e A 4R P % DCFH-DA. 4 il
FHPBS M 2 /5, FH H 37, 650-60 7 Y/t e
THIE QML DGR L, ORI 498 nm, &
SRR 522 nm, DIZ&GERE RN ROS AT
RO ENAR P 8 ROS K-

2 HRH5i
2.1 AERMEKMH TERIEEE A9 5EIE %
PN AR Y SD B i rh AR KA,
POS5A (LRI EE R A0 11, N+, 111 Al
IV B3GR T 4 B BY 4742 #R % A A RIFE
IIAR, TR %MA posSA/POS5-YEp HY4 i
A RTEVERIXT T possA WImSA LT, (HAREA K
5| BY4T42 WK (B 1A-1C, BAE), Uil
Pos5p FIZEKiIAR NADPH F{A S5UL I %o 4k R IF 1%
WA ARG HIER EE ., 3 FAE S
RTEMER AR S TN N K ROS ZKFAH—3K
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Fig. 1 The relative activities of respiratory chain complexes and ROS level under menadione (VK3)
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Note: A: Activities of BY4742; B: Activities of pos5A; C: Activities of pos5A/POS5-YEp; D: ROS level. Black bar: Without VKs;

White bar: With 1 mmol/L VK.
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Fig. 2 The relative activities of respiratory chain complexes and ROS level under hydrogen peroxide (H,O,)
T A BYAT42 BTG, B: posbA FUTEME; C: posBA/POS5-YEp HiGEE; D: ROS /K. JAE: Tt H,0, MM, FHAE: 2 mmol/L H,0, .
Note: A: Activities of BY4742; B: Activities of pos5A; C: Activities of pos5A/POS5-YEp; D: ROS level. Black bar: Without H,0;
White bar: With 2 mmol/L H,0,.
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Fig. 3 The relative activities of respiratory chain complexes and ROS level under diethyl maleate (DEM)
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White bar: With 2 mmol/L DEM.
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