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Cloning of Soybean GmCWIN3 Gene and Identification of Plant
Architecture in Transgenic Arabidopsis

MOU Kexin,ZHOU Fangxue, FENG Wenmi, YU Zhe,ZHOU Lijuan, ZENG Yuxin, JING Yan, LI Haiyan
(College of Tropical Agriculture and Forestry, Hainan University/School of Breeding and Multiplication
(Sanya Institute of Breeding and Multiplication), Sanya 572025)

Abstract: Cell wall invertase (CWIN) is an enzyme that catalyzes sucrose hydrolysis to glucose and
fructose, and plays an important role in plant growth and development. To explore the function of GmCWINs in
plant architecture, particular in plant height and branch number, GmCWIN3, a member of GmCWINs family
was cloned in our study. The sequence analysis results showed that the total CDS length of GmCWIN3 gene was
1728 bp and it encoded 575 amino acids. The secondary structure of GmCWIN3 protein exhibited that the
irregular coil structure accounted for the largest proportion (48.17%) , and the tertiary structure of the protein
revealed that GmCWIN3 encoded a cell wall invertase. Except for several photo-responsive cis-acting elements,
some elements associated with the process of growth and development were also found in the promoter region of
GmCWIN3, such as auxin responsive element, gibberellin responsive element and circadian rhythm element,
etc. Further, through the assay of exogenous spraying different hormones, it was found that GmCWIN3 gene
could rapidly respond to the induction of auxin and gibberellin in the initial reaction period. The GmCWIN3 gene
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overexpression vector was constructed and the transgenic GmCWIN3 Arabidopsis plants were obtained. The cell

wall invertase activity and sucrose content of the transgenic Arabidopsis and wild type plants were measured. The

results showed that the cell wall invertase activity of transgenic plants was significantly higher than that in the

wild type plants, and the sucrose content was significantly decreased. Additionally, the phenotype identification

exhibited that the plant height and branch number of the transgenic plants were significantly increased compared

with the wild type plants. In summary, this study speculated that GmCWIN3 gene may be involved in the

development of regulating soybean plant height and branch number mediated by hormones signaling process

through the regulation of sucrose hydrolysis. Our study laid a foundation for further exploring the molecular

mechanism of GmCWIN3 in regulating soybean plant architecture related traits.

Key words: soybean;cell wall invertase ; sucrose ; hormone induction; plant architecture
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Master Mix 12.5 uL;cDNA 1pL; iFE [ 2 1541 %
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HIRREIY 48 .36.24 12,8420 h, 2 8 AN 1] 43
HE Wi — K , E e 0 h B[R] EURE . AR Ak PR
TR Uit 3 > bk, S 72 0K RS SRR IR 3 A4S
FL o R BOA [R]Ab BER By i R G RNA FER Ry

45— 500 ng/uL, FI R A 5528 R U ki)
£ RNA FU5 57 0 cDNA, B5152 I 26  E fif PCR
1% -GmCWIN3-F Fl ¢-GmCWIN3-R(F£ 1), PAK
G GmEF1affE NS IEH 12 H 2722 ik prisk
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Fig.2 Cis-acting elements in GmCWIN3 gene promoter sequence
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A': Relative expression of GmCWIN3 under IAA treatment; B:
Relative expression of GmCWIN3 under GA treatment; *: There is a
significant difference at the P<0.05 level; The same as below
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Fig.3 Relative expression of GmCWIN3 in soybean leaves
treated with IAA and GA3
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A T2 IE I I A PCR Y SE 5 12 BFAE TR IF , 2~9: 4 ML R, R R E IR E T ; B T2 AU IR I 1Y

qRT-PCR %57 ; CK : Wi AE BRI ST , OE-1~OE-4 : 5L SE A T PR 32 5 T[] 5+ ;. E P<0.001 7KF |22 5 i 2%

A': Identification of T2 generation transgenic lines by PCR; 1: Wild type, 2-9: Four transgenic lines with two single repeats per line;

1
N
=

B: Identification of T2 generation transgenic lines by qRT-PCR; CK: Wild type, OE-1-OE-4: T2 generation transgenic lines; The same as below;
**%. There is a significant difference at the P<0.001 level
4 T2R¥EGmCWIN3EREITHEE
Fig. 4 Identification of the T2 generation transgenic Arabidopsis carrying GmCWIN3
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**: There is a significant difference at the P<0.01 level; The same as below
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Fig.5 CWIN activity and sucrose content in leaves and stems of transgenic lines
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ET 3 ;T X
SRS s 8

A AT G B IR R ST R = AR ER TY B A T 5 A
DRIAREIT (A 5 5 C < M A TR 5 e R DRLBL R T 114 43 A B
A': Plant height and branch number of wild and transgenic Arabidopsis;
B: Plant height of wild-type and transgenic Arabidopsis;
C: Branch number of wild-type and transgenic Arabidopsis
Bl 6 HEELBIHRSMORBRELEE
Fig. 6 Phenotype identification of plant height and

branch number of transgenic lines
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