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Species Stress Characterized by Antioxidative Enzymes
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Abstract: The oxidative response of Bacillus sp F26 to different forms of reactive oxygen species (ROS) stress including H,O,, O, * and
OH - were investigated by using diverse generating source of ROS, which were characterized by synthesis of antioxidative enzymes.

It was shown that the responses of cells to oxidative stress are largely dependent on species, mode (instantaneous and continual) and
intensity of stress. Higher synthesis rate of catalase (CAT) is crucial for Bacillus sp F26 to resist H,O, stress. The damage of H,O, to
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cell was minor if CAT can efficiently decompose H,O, entering into cell, furthermore, the response can stimulate cell growths and

sugar consumption. Conversely, cell growth and synthesis of antioxidative enzymes are greatly inhibited when the intensity of H,0O,

stress overwhelms the cell capability of clearing H,O,. Due to the difference in mode and effect on cells between O, * and H,0O,,

higher synthesis rates of CAT and superoxide dismutase (SOD) couldn’t guarantee cells to eliminate H,O, and O, - efficiently.

Therefore, the toxicity to cells induced by intracellular O, * is more severe than H,0O, stress. Unlike response to H,O, and O, * ,

OH’ stress significantly inhibited cell growth and synthesis of antioxidative enzymes due to the fact OH * is most active ROS. Our

results indicated that Bacillus sp F26 will show diverse biological behaviour in response to H,O,, O, * and OH * of stress due to the

discrepancy in chemical property. In order to survive in oxidative stress, cells will timely adjust their metabolism to adapt to new

environment including regulating synthesis level of antioxidative enzymes, changing rates of cells growth and substrate consumption.
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Fig. 3 Time-courses of H,O, (A) and malonedialdehyde concentration (B) under durative H,O, stress
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20 4.08 2.53 25.3 21.0
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80 3.15 3.28 31.2 16.5
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Fig. 4 Time-courses of cell growth (A), glucose consumption (B), SOD activity (C) and CAT activity (D) under different

feeding rate of menadione
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Table 2 Effect of changing H,O; concentration in Fenton system on antioxidative enzymes and oxidative damage

Treatments Biomass/(g/L) CAT activity SOD activit.y MDA concentrat@on

/(u/mg protein) /(u/mg protein) /(nmol/mg protein)
Control 4.48 15.4 14.4 0.40
10 umol/L Fe** 4.38 16.3 16.9 0.47
0.5 mmol/L H,0, 4.12 18.6 15.3 0.45
1.0 mmol/L H,0, 4.02 20.1 14.2 0.51
1.5 mmol/L H,0, 3.95 22.8 13.2 0.56
10 pmol/L Fe**+0.5 mmol/L H,0, 3.74 15.9 11.5 0.58
10 pmol/L Fe**+1.0 mmol/L H,0, 3.46 15.1 11.2 0.64
10 pmol/L Fe**+1.5 mmol/L H,0, 2.89 12.2 9.3 0.88
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