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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 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.
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Fig.2 Cis-acting elements in GmCWIN3 gene promoter sequence

2.2 GmCWIN3 ERZHRBHHIRIEER

XS GmCWIN3 35 (¥ 5 3 7 X #EAT AR F e i, R 8 AR K SRR R R TS
MAEKRMATEREEWERK RGBT PEE EEER. Bk, A TR GmCWIN3 B F A K Z AR
T AR, BUEKORAS RAF I Williams82 K& V2 A KB IARE R, T A A (8] s kA7 AMJE R b
B, BRI T GmCWIN3 BRI RIEE N . 45 R EoR, KR GmCWIN3 3[R 1) 318 52 6 i B A
RIS, T2 AERVEBAR A . A ECECT X IR, Wi 1 IAA fOKRE M 7EAR PR 2h I, GmCWIN3 A
RIEAKFEZE BF, MEZEHEIC, 1E 8h J5FE/K-FZBWHE F T X A (B 3A) o Wil /R ERI KT
M, GmCWIN3 FEK K KA 4h I35 B, S RE 2O0K-FES, JF5 AR, f§FXAE
24h IXBIFRIL K IGUEME (& 3B) o IXEBLE RN, Wi AR K R AR R I R NI AT LR S
GmCWIN3 JEH FifRE, HMETRER, GmCWIN3 SR T4 K 2 A0 T g, e R (6] 5k



16h3tH ?é'ng 16h3tH ;'ﬂg

6_
-+ H,0
g -= 20pmol/L TAA
i 47
r2
2L 21
&
0- 1 T I 1 1] 1 1
0 2 4 8 12 24 36 48
AEBERFE] (h)
Processing time
B e
o -« H,0
5 - 20pmol/L GA
8 4
T 24
&
0- I I I I I I 1

0 2 4 8 12 24 36 48
AEERIS ] (h)

Processing time

A: TAA @R GmCWIN3 BRI ZRIEKs B: GA &L R GmCWIN3 BEH 3Rk K5
t AN, *7E P<0.05 KT EEREE
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Fig.3 Relative expression of GmCWIN3 in soybean leaves treated with auxin and gibberellin
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Fig. 4 Identification of the T2 generation transgenic Arabidopsis carrying GmCWIN3
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A: CWI activity in leaf and stem of wild type and transgenic lines; B: Sucrose content in leaf and stem of wild type and transgenic lines;
Student's t-test, * significant difference at the P<0.05 level, ** significant difference at the P<0.01 level
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Fig.5 CWIN activity and sucrose content in leaves and stems of transgenic lines
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Fig. 6 Phenotype identification of plant height and branch number of transgenic lines
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