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Overexpression of Spinacia oleracea Betaine Aldehyde
Dehydrogenase (SoBADH) Gene Confers the Salt and Cold
Tolerant in Gossypium hirsutum L.
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Abstract: The open reading frame of Spinacia oleracea Betaine Aldehyde Dehydrogenase (SoBADH) was retrieved from Spinacia
oleracea and inserted into the Agrobacterium tumefaciens binary vector pBin438, which was driven by CaMV35S promoter, and
produced the new binary vector pBSB. A. tumefaciens LBA4404 carrying this plasmid was used in genetic transformation of plants.
Forty-five primary transgenic plants were detected by PCR and verified by the Southern blotting from 65 regenerated plants, of
which 27 transgenic plants had only one copy of T-DNA. The Northern blotting and Western blotting analysis indicated that the
SoBADH gene had been transcribed mRNA and expression protein in the transgenic cotton lines. The testing of SOBADH activity of
transgenic plant leaves showed that the enzyme activity was much higher than that of the non-transgenic cotton. The growth of
transgenic plants was well under the salinity and freezing stress, whereas the non-transgenic plant grew poorly and even died.
Challenging with salinity, the height and fresh weight of transgenic plants was higher compared with those of non-transgenic plants.
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Under the freezing stress, the relative conductivity of leaf electrolyte leakage of the transgenic cotton lines was lower than that of
non-transgenic plants. These results demonstrated that the SOBADH gene could over express in the exogenous plants, and could be

used in genetic engineering for cotton stress resistance.
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borders (RB) of the binary vectors
DE35S P: cauliflower mosaic virus 35S promoter with double
enhancers; Nos P, Nopaline synthase gene promoter; Nos T,
nopaline synthase gene terminator; NPTII: the neomycin
phosphotransferase Il; LB: the left border; RB: the right borders
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Fig. 2 The detection of the PCR and analysis of Southern
blotting of the transgenic plants
(A) The detection of PCR. P: the binary vector pBSB; C1~C8: the
transgenic plants; lane Z35: non-transgenic plant; M: 1 kb marker
(NEB)

(B) The analysis of Southern blotting. plasmid DNA and cotton total
DNA were digested by Xho I. samples of all the lane is the same as A
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Fig. 3 The expression analysis of transgenic cotton lines

(A): Northern blotting analysis. C2~C5: transgenic cotton lines;
Z35: non-transgenic cotton cultivar; upper line: mMRNA of SoBADH

gene; lower line: total RNA of the cotton

(B): Western blotting analysis; the samples of all the lanes is the
same as the A. upper line, the SOBADH protein, lower line, one of
the protein band of the cotton stained by Coomassie Brilliant Blue
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Fig. 5 The analysis of plant height and plant weight of the
transgenic cotton lines
Watering with 300 mmol/L NacCl for salinity stress for 10 d and
testing the plant height and fresh weight
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