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Research on overexpression of PsG6 PDH gene from Populus
suaveolens to improve cold and freezing tolerance of tobacco plants
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Abstract: [Objective) Effects on tobacco plants by overexpression of PsG6PDH gene from P. suaveo-
lens were studied in this paper,which might provide theoretical basis for the genetic cold tolerace and freez-
ing resistance in plants. [Method] The gene PsG6PDH was constructed into binary vector pBI121 and
transformed into tobacco plants by leaf disc method, and the indexes of physiology and biochemistry in
transgenic lines were determined under low temperature stress. [Result] PCR and Southern blotting results
verified integration of this gene into the genome of tobacco. Moreover, cold treatment experiments showed
that without cold acclimation wild-type tobaccos suffered or resumed from cold injury earlier or later than
transgenic lines. After cold acclimation, wild-type tobaccos greatly suffered from cold injury while transgen-
ic lines were normal after 0 C treatment for 24 h. During 0 C to even low temperature, the relative leakage
data of transgenic lines steadily stayed on approximately 35% ,while that of wild-type lines increased from
approximately 35% to 90%. In addition, SOD,POD activities were increasing while MDA content was de-
creasing with the time extending under cold stress. [Conclusion) The poplar gene PsG6PDH could result
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in the low-temperature-hardiness of plants and is a new foreign gene in improving the cold and freezing tol-

erance of transgenic plants.
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Fig. 1 PCR detection of PsG6PDH gene transgenic tobaccos
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control; 1 —5. Trangenetic plants; MK. DNA Maker
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Fig. 2 Southern blotting detection of transgenic tobaccos
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Fig. 3 Cold treatment experiment on wild type tobacco (CK,left) and transgenic tobacco (right) without cold-acclimation

A. Before cold treatment(28 ‘C);B—F. Cold treatment at 4 C for 12,24,48,72,84 h,respectively
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Fig.4 Cold treatment experiments on wild type tobacco(CK,left) and transgenic tobacco(right) with cold-acclimation

A. Before cold treatment (15 C);B—1I. Cold treatment for 24 h at 8.4,2.5—3.5,1—2.,0—1,—1—0,—2.5——1,—4——3 C,respectively
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Fig. 5 Variation of electrical conductivity of tobaccos
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Table 1 Variance analysis of electrical conductivity of tobaccos under low temperature stress

A 5 R U df FIrRI(SS) #75 (MS) F F R
Source of variation ’ Sum of square Mean square 0-01 0-09
i JE Temperature 4 113. 156 28.289 20. 086" * 4.22 2.78
¥ Bl Material 1 17. 270 17. 270 12.262* * 7.82 4. 26
iR# Error 24 33. 802 1. 408
AR Total 29 164. 229
X2 REMETHERRESXBRENEHILEE (LT
Table 2 Calculation of LT;, in tobacco plants under low temperature stress
Logistic 2 5U{H TN,
M *Jf Parameter value L(.)gl.stlc 75 *EE LTs/C
Material Logistic equation
K Ina b
CK 85. 641 0.017 —0.103 y=0.103x+0.017 —0.167
TG 96. 266 0. 300 —0.095 y=0.0952+0. 300 —3.152
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Fig.6 Change in SOD activity of Fig.7 Change in POD activity of Fig.8 Change in MDA content of
wild type and transgenic tobaccos wild type and transgenic tobaccos wild type and transgenic tobaccos

during cold treatment at 4 'C during cold treatment at 4 °C during cold treatment at 4 °C
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Table 3 Variance analysis of SOD,POD activity and MDA content of tobaccos under low temperature stress
2SR SOD POD MDA
Source of
variation df SS MS F Fo.o1 Foos df SS MS F Fo.o1 Foos df SS MS F Fo.o1 Fo.os
Fr{:?e 3 9.257 3.086 5.372** 5.01 3.13 3 16,372 5.457 7.944** 5.01 3.13 3 3.146  1.049 4,041 5.01 3.13
B . 1 2.801 2.801 4.876~ 8.18 4.38 1 3.428 3.428 4.990* 8.18 4.38 1 2,126  2.126  8.192** 8.18 4.38
Material
7% 19 10.914  0.574 19 13.053 0.687 19 1,930 0.259
Error
AR
23 22,973 23 32.853 23 10.203
Total
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