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Abstract: Galactinol synthase (GolS) genes play important roles in plant response to abiotic
stress. In this research, the plant expression vector of soybean GmGolS2-2 gene was constructed
and transformed into tobacco to study the drought tolerance of transgenic tobacco. A
GmGolS2-2 gene with 975 bp coding sequence was cloned from soybean leaves by reverse
transcription-polymerase chain reaction (RT-PCR). GmGolS2-2 was linked to the plant
expression vector pRI101 by restriction enzyme sites Nde 1 and EcoR 1, and transformed into
tobacco by leaf disc method. Genomic DNA PCR and real-time PCR showed that three
GmGolS2-2 transgenic tobacco plants were obtained. The growth status of GmGolS2-2
transgenic tobacco under drought stress was better than that of wild-type tobacco. After drought
stress treatment, the electrolyte leakage and malondialdehyde content of transgenic tobacco
were lower than those of wild-type tobacco, but the proline content and soluble sugar content
were higher than those of wild-type tobacco. The results of real-time PCR showed that the
heterologous expression of GmGolS2-2 increased the expression of stress-related genes
NtERDI0OC and NtAQPI in transgenic tobacco. The above results indicated that GmGolS2-2
improved drought resistance of transgenic tobacco.
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Table 1  Primer sequences for gPCR

Genes Forward primers (5'—3") Reverse primers (5'—3")
Nta-Tubulin ATGAGAGAGTGCATATCGAT TTCACTGAAGAAGGTGTTGAA
GmGolS2-2 GCAGTGTTACCCGATGTTCC TGAACTCCACAAACTCCCAAAT
NtERDI10B TCCCATTCGTCAAACCG CCCACCAAGTATGCCAGT
NtERDI10C CGTGGTTTGTTTGATTTCCT TGCCCGTCCTCTCCTATT
NtSOD CCACCAGAAGCATCATCAG CCAAGCCACACCCAGC

NtAQPI GTTAATCCCGCCGTTACCTTC GGAGGAAGCAAGCAACAGTG
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Figure 1 Cloning and plant expression vector
construction of GmGolS2-2. M: DL2000 marker; 1:
PCR of GmGolS2-2; 2-3: Double digestion of
pRI101-GmGolS2-2 plasmid; 4-5: PCR of
transformed Agrobacterium tumefaciens.
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Figure 2 Screening of GmGolS2-2 transgenic
tobacco. A: Callus. B: Resistant seedling. C: Rooting.
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Figure 3 Identification of GmGolS2-2 transgenic
tobacco. A: Genomic DNA PCR detection of
transgenic tobacco. B: Expression levels of
GmGolS2-2 in transgenic tobacco plants; M:
DL2000 marker; WT: Wild-type tobacco plants; +:
pRI101-GmGolS2-2 positive plasmid; OE1-OE3:

Ty transgenic tobacco plants. Different lowercase
letters indicate significant difference (P<0.05).
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Figure 4 GolS activity in GmGolS2-2 transgenic
tobacco. Different lowercase letters indicate
significant difference (P<0.05).
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Figure 5 State of GmGolS2-2 transgenic tobacco after stopping watering. WT: Wild-type tobacco plants;

OE1-OE3: T, transgenic tobacco plants.
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Figure 6 Status of GmGolS2-2 transgenic tobacco

after 36 h of PEG8000 watering. WT: Wild-type
tobacco plants; OE1-OE3: T, transgenic tobacco plants.
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Figure 7

Physiological parameters of GmGolS2-2 transgenic tobacco under drought treatment. A:

Electrolyte leakage. B: Malondialdehyde content. C: Proline content. D: Soluble carbohydrates content. WT:
Wild-type tobacco plants; OE1-OE3: T, transgenic tobacco plants. Different lowercase letters indicate

significant difference (P<0.05).
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Figure 8 Expression of stress-related genes in GmGolS2-2 transgenic tobacco. WT: Wild-type tobacco
plants; OEl: T, transgenic tobacco plants. Different lowercase letters indicate significant difference

(P<0.05).
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