2013 11 1 62-71
Molecular Plant Breeding, 2013, VVol.11, No.1, 62-71

Research Report

GmHsFA 1

1 1 1 2 1 1 1*
1 , , 150086; 2 , , 150086
* , Nkyssbd@126.com

GmHsFA 1 pCAMBIA3300
GmHsFA 1 53
o Real-time PCR GmHsFA 1
GmHsFA 1 o GmHsFA 1
GmHsFA 1
GmHsFA 1
o GmHsFA 1
GmHsFA 1.GmHSP70.GmHSP22 GmHSPI7.9 53
GmHsFA 1
, , GmHsFA 1, ) ) )

The Expression Response in Transgenic GmHsFA 1 Soybean to the Signals
of Heat and Drought Stress

Wu Guangxi! WeiLai' Tang Xiaofei! Wang Weiwei? Wang Pengfei' Wang Xingyu! Liu Lijun®

1 Soybean Research Institute, Heilongjiang Academy of Agricultural Sciences, Harbin, 150086; 2 Safety and Quality Institute of Agricultural Products,
Heilongjiang Academy of Agricultural Sciences, Harbin, 150086

* Corresponding author, nkyssbhd@126.com

DOI: 10.3969/mpb.011.000062

Abstract In this study, we inserted GmHsFA1 gene to dicotyledon expression vector pPCAMBIA3300 that
contains the selection marker gene bar, and pPCAMBIA3300-GmHsFA I has been transferred into new soybean
lines Heinong5337 by Agrobacterium tumefaciens. The expression of GmHSFA 1 have been analyzed in each
generations of transgenic soybean by Real-time PCR, and overexpressing GmHsFA I gene was demonstrated in
transgenic plant. Photosynthetic characteristics (Pn, Cond, Ci, Tr), Physiological, biochemical (Pro, MDA, Wss)
and yield traits of the GmHsFA I and GmHSP70, GmHSP22, GmHSP17.9 were tested in transgenic soybean under
the high temperature stress and drought stress. Stress coefficient analysis and grey related correlation analysis were
introduced into this experiment, which provided comprehensive evaluation on heat tolerance and drought
resistance of soybean materials. The results showed that the expression levels of GmHsFAI, GmHSPI7.9,
GmHSP22 and GmHSP70 in leaf blade of transgenic plants were notably higher than that in Heinong53 that is
non-transgenic plant growing under normal condition or heat and drought introduction. Under the condition of
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stress, the content of soluble sugar (wss) and free proline (pro) of the transgenic lines were significant higher than
those growing in the normal conditions, while the increment of malondialdehyde (MDA) appeared. The transgenic
lines also had little change in photosynthetic characteristics and yield traits, Whereas the heat tolerance and
drought resistance were remarkably enhanced in transgenic plants.m.
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Figure 2 The GmHsFA 1 expressed in transgenic soybean plants under the treatment of drought and heat stress
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Figure 3 The HSP70 expressed in transgenic soybean plants under the treatment of drought and heat stress
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Figure 4 The HSP17.9 expressed in transgenic soybean plants under the treatment of drought and heat stress
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Figure 5 The HSP22 expressed in transgenic soybean plants under the treatment of drought and heat stress
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Figure 6 Effects of heat and drought stress on net photosynthetic rate of transgenic soybean
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Figure 7 Effects of heat and drought stress on stomatal conductance of transgenic soybean
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Table 2 Various characters of yield loss of transgenic soybean under the heat stress
(%) (%) (%)
Lines Decreasing range of pods Decreasing range of grain Decreasing range of gross weight
per plant (%) per plant (%) per plant (%)

53 62 65 73
Heinong53
HTH-1 38 42 43
HTH-3 14 24 10
HTH-4 50 59 79
HTH-5 83 82 87
HTH-6 38 46 55
HTH-7 15 3 29
HTH-9 43 52 60
HTH-10 76 64 64
HTH-13 70 75 83
HTH-14 54 71 76
HTH-15 23 36 13
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Figure 8 Effects of heat and drought stress on intercellular CO, concentration (Ci) of transgenic soybean
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Figure 9 Effects of heat and drought stress on leaf transpiration rate of transgenic soybean

3 GmHsFA1
Table 3 The evaluation order based on grey correlative degree and ability of heat resistance and high temperature tolerance in trans-
genic soybean harbored heat shock transcription factor GmHsFAL

Material Correlation coefficient with drought ~ Order with drought Correlation coefficient with heat Order with heat
53 0.5756 8 0.488 5 10
Heinong53
HTH-1 0.6657 7 0.6339 3
HTH-2 0.3455 16 - -
HTH-3 0.7780 5 0.658 3 2
HTH-4 0.3674 14 0.589 6 5
HTH-5 09101 1 0.589 0 6
HTH-6 0.844 8 3 0.549 3 9
HTH-7 0.5210 11 0.626 5 4
HTH-8 0.360 3 15 - -
HTH-9 0.9016 2 0.5558 8
HTH-10 05218 10 05827 7
HTH-11 0.7330 6 - -
HTH-12 0.8183 4 - -
HTH-13 0.544 8 9 04711 11
HTH-14 0.386 2 12 0.469 2 12

HTH-15 0.3792 13 0.706 7 1
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Figure 10 Effects of heat and drought stress on efficiency of instantaneous water of transgenic soybean
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