e K 2 &l 5 Soybean Science

5 http . //ddkx. haasep. cn

2023,42(2) .188-193
DOI: 10. 11861/j. issn. 1000-9841.2023. 02. 0188

KE GmGolS EESEMEBENER B FiEESH
% E'E OB H R FEEH OB ARE K B IWs

(1. BRI LR BE RS E B, BIETL FFFFMRIR 161005 ; 2. F5F3F M R KF A arRl2t SRRz be , BIETL SFFFR /K 161006 ; 3. BIETT
BAM B2 BE FOILrBE , B IEIT FFFFIA/R 161606)

O UEE RS U (GolS) M T-H R M (RFOs ) LR 8 & s A2 P 1 G HEBE . NIRIT K E GmGolS FE[H
B v TR VR P ML 38 0 S G B PCR K GmGolS T8 =M E T B35 &, i@ PCR WK E 4] DNA
P18 GmGolS FEH B T84 B o B R A M 368 30K pCAMBIA1301 b If 45 AWM %L | 3 GUS 20 414k 2 e 0 1 52
9868 i PCR 5 GmGolS Ji 3l F 1 &7 IR 5 S8 sh G vk, 45 R R 0. m iR W8 vl LR 2035 5 GmGolS M ik,
1739 bp #) GmGolS JA sh T P& 1 A K EWRBIGH 1 AT RiEFH MYB BN 746005 2 MREFES I
1 A B AR B S A R T A 1 AN T VR R T R DT A 1 A SR AT R MR R T A A 1 AN R T, TR 3 R
GmGolSP 3L IR BB R . GmGolS J3 ZhF BE M vl AR S i ha s S

KRR KT GmGolS s B2 A 2+ s IUBEE UM 5 U 5 =5 iR e

Response of Soybean GmGolS Gene to Heat Stress and Promoter Activity Analysis

ZHANG Jun', ZHAI Ying®, QIU Shuang’, YIN Jun-yi', ZHANG Yan', JIN Zhen-hua', ZHANG Yong’,
WANG Li-kun'

(1. Branch of Animal Husbandry and Veterinary, Heilongjiang Academy of Agricultural Sciences, Qigihar 161005, China; 2. College of Life Science and
Agro-Forestry, Qiqihar University, Qigihar 161006, China; 3. Keshan Branch, Heilongjiang Academy of Agricultural Sciences, Qigihar 161606, China)

Abstract: Galactinol synthase ( GolS) is a key enzyme in the biosynthesis pathway of raffinose family oligosaccharides
(RFOs). In order to explore the regulatory mechanism of soybean GmGolS under heat stress, we used real-time fluorescence
quantitative PCR to detect GmGolS expression under heat stress, amplified GmGolS promoter sequence by PCR from soybean
genomic DNA | constructed GmGolS promoter into plant expression vector pCAMBIA1301 and transformed into tobacco. GUS
histochemical staining and real-time fluorescence quantitative PCR were used to detect the heat-induced activation activity of
GmGolS promoter. The results showed that the expression of GmGolS was significantly induced by heat stress. The 1 739 bp
GmGolS promoter sequence contained one auxin response element, one drought-induced MYB transcription factor binding site,
two anaerobic-induced elements, one defense and stress response element, one abscisic acid response element, one jasmonic
acid response element and one anoxic-induced element. We obtained three GmGolS promoter transgenic tobacco plants
successfully. The activation activity of GmGolS promoter could be induced by heat stress.
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Fig.1 Expression of GmGolS under heat stress
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ARE
361 AAARACCTATGGT CAATGTTGAGAGGTTTTTATTAAGGTCTCTTCCTCTCTGGTCTCTTGTTAGGARACARAGCTTAATTGCARATTTCT
451 CGATTCTTCATATGTCCACTTAAGTGGTATTT TTCTATTATT TCTCCTAAGT GTAAGAATAAAGGGGATCACAACCGAACTT CAAGAGTT
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Fig.2 GmGolS promoter sequence and predictive elements
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Fig.3 Construction of plant expression vector and

Agrobacterium tumefaciens transformation
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Note; A. Callus differentiation; B. Regeneration of hygromycin resistant plants; C. Transplantation and rooting.
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Fig.4 Regeneration and screening of GmGolS promoter transgenic tobacco
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Note; M. DL2000 marker; 1. Water; 2. Wild type tobacco;
3. Recombinant vector of pCAMBIA1301-GmGolSP; 4-6. GmGolS

promoter transgenic tobacco.
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Fig.5 PCR detection on genomic of GmGolS promoter

transgenic tobacco plants
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Note: A. Leaves of untreatment wild type tobacco; B.

Leaves of wild type tobacco under heat treatment for 2 h;
C. Leaves of untreatment transgenic tobacco; D. Leaves of
transgenic tobacco under heat treatment for 2 h.
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Fig.6 GUS histochemical stain of tobacco leaves
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Fig.7 Expression of GUS in transgenic tobacco

under heat treatment
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