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Effects of exogenous oxidation stress on glutathione synthesis in

Saccharomyces cerevisiae mutant Y518
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Abstract; Effects of exogenous oxidative stress on glutathione pro-
duction by Saccharomyces cerevisiae mutant Y518 were researched
by addition of exogenous hydrogen peroxide. The results showed that
the addition of hydrogen peroxide inhibited the growth of Y518 cells,
but promoted the synthesis of glutathione of Y518. The best addition
time and amount of hydrogen peroxide were respectively 24 h and
0.6 mmol/L. The content of gluconate reached (13.6940.28) mg/g,
increased by about 14 % compared to that without hydrogen peroxide.
Exogenous oxidation stress on Y518 was produced by adding
0.6 mmol/L hydrogen peroxide at 24 h, which activated the tran-
scription regulation factor YAP1 and SKN7 to control expressions of

y-glutamylcysteine synthetase, then that of glutathione synthetase
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encoded genes GSH I and GSH II, and finally enhanced the
activities of y-glutamylcysteine and glutathione synthetases to
promote glutathione synthesis in Y518. Therefore, the addition of
exogenous hydrogen peroxide could produce exogenous oxidation
stress on Y518 and further promote Y518 to synthesize glutathione.
Keywords: hydrogen peroxide; Saccharomyces cerevisiae; oxidation

stress; glutathione
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1.2 KFEHEE

BEARAY :iMark 7Y, 3¢ [E Bio-Rad /2 A 5

RCR {¥ : MyCycler B, 5% F Bio-Rad A #] ;
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T4 °C .12 000 r/min B.0» 5 min, 3£ 375 %, I 2 A 40
Mo F ¥ 1) £ Bk iR — £ FiR (diethy pyrocarbonate, DEPC) 7K
Ve 2 YR A SE K 2 ming LA 600 L[5 24 i 54 A
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PR N GSH & BE7E 40 h 5B [ (12,9840, 24) mg/g], 3%
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H, O, , 31 5 & B J5 64 h Py Y518 19 2E K il £ Al 9
GSH &t 2R WK 2, WA E H, O, /5 Y518 (40
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[E 2 ;i ki H, O, ¥ B A9 1, Y518 Wiy GSH &
T B S Y a , ZE RN 0.6 mmol/L B 3k F] i
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RH, R BRI B RNA SEEPET A B R 45 6 G 8 bk
PRI o 2% 3K 45 6 U0 ) T 25K

10
T £ .
2 ogt 3 e
. e e ] 0.06 mmol/L
Ra 6
Eé d
sé 4r b ©
@
a
3| i
S
0 J

8 16 24 32

(b) CATIE N

ANIE/NE F8E Fom 25 5 8 3 (P<<0.05)
B 3 Y518 kifAmAedsin 0.6 mmol/L H, 0,8 Cu/Zn-SOD = CAT & A

Figure 3 Cu/Zn-SOD activity and CAT activity of Y518 added without and with 0.6 mmol/L H, 0O,
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% RNA & 5% B

2.6 GSHEREBZAERMERATFEANHENRIESE
S GSH I #1 GSH II 435 4mt% GSH 11 GSH 11, H 3
K ZFN SR T YAPT R SKNT BG4 A 74 A
AR 36 5 LR IR 40 M 45 B0 YAPL R SKN7 1 ik b
P8 GSH I #1 GSH 11 (3355, 0 i 3% GSH 1y & ™. &
B 32 h B Y518 [ GSH I.GSH I1.YAP1 il SKN7 [{ A %} %
KRR ELE S ILFE 1, 7E 24 h % 0.6 mmol/L H, O, )5 Y518
%) GSH I.GSH II.YAP1 f1 SKN7 Wit} £k &4 B % -
PR =2 SRR W3 H, O, 7= A4 £ Ak M ad 5 308

Figure 5 RNA electrophoretogram of Y518 added without TH S T YAP1 fl SKN7 8+ GSH I #1 GSH IT )%
and with 0.6 mmol/L H,0, kL fEdt T Y518 438 GSH.
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Table 1  Up or down-regulated gene expression of antioxidant activity in Y518 relative to 2-10515
HE A SIYF 51 (5-3) MWD EEH IR

F:ACCGCTGCTCAATCTTCTTC

B-Actin [SEE 975 —
R:ATGATGGAGTTGTAAGTAGTTTGG
F:AATGCCGCTTCCAGGTCTCT AR B E RS

GSH I 3.56
R:GCCAGTTTCGCCTCTTTGTCTT ﬁE i
F:CATTAGGGACACAGAGCAGGAAAT

GSH 11 GSH & 1 i 2.68
R:CTTGGAGCCAGATAATTGAGTGAGT
F:ATAACGACAACGACAACGACAA

YAP1 BTl 2.88
R:GAAGTGGAGGAGTTTGGTGTG
F:CCCGAGGAAAGACAGAGATGTA

SKN7 BT 2 3.42
R:CAAAAGAGACCCAGAAGGATTG
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