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Improved Superoxide Dismutase Activity in Soybean by Low Temperature Polymerase Chain Reaction (PCR)
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Abstract: Objective: This study aims at modifying the activity of superoxide dismutase in soybean by low temperature
PCR. Methods: Six amplified superoxide dismutase genes at low annealing temperatures were inserted into the expression
vector pREP5SN to construct the new vectors pPM1, pPM2, pPM3, pPM4, pPM5 and pPM6. These expression vectors
were introduced into E. coli for enzyme expression. The enzyme activity was determined for screening strains with high
enzyme activity. Results: The alignment analysis of cloned sequences versus published MnSOD sequences showed that
the consistency was 86.57% on average. The homology of amino acid sequences was 82.58%. The molecular weights
of the proteins extracted from six strains were approximately 26 kD as determined by SDS-PAGE. Enzyme activity was
significantly improved (P < 0.01) by 1.95 folds on average. Conclusion: The findings of this study provide technical support
for the application of superoxide dismutase.
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Fig.4  Alignment of target amino acid sequence and original gene sequence
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Fig.6  SDS-PAGE analysis of expressed proteins in E. coli DHSa.
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Table1l Superoxide dismutase activities of different strains
itk F#i5 71/ (UfmL) 55 R LA
E. coli DH5a. (pPM3) 71614235 232
E. coli DH5a (pPM4) 63.96+2.11° 207
E. coli DH5a (pPM1) 63.51 587" 205
E. coli DH5a (pPM2) 60.35+8.77"" 1.96
E. coli DH5a (pPM5) 5373£8.71°° 175
E. coli DH50. (pPM6) 47.602+471°¢ 155

E. coli DH5a. (pPEPSN-MnSOD) 30.79+8.44%
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TN (P <0.01),
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