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Heterologous overexpression of Vicia faba VfGASAI gene delays flowering
in transgenic Arabidopsis
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Abstract; Gibberellic acid-stimulated in Arabidopsis (GASA) protein is a kind of protein with small molecular weight
regulated by gibberellin and participates in various pathways of plant growth and development. In this study, the GASA gene
VfGASAI in faba bean (Vicia faba) was got by homologous cloning. The open reading frame (ORF) of V/GASAI was 363 bp in
length and encoded a protein containing 120 amino acid residues. V/GASAI was highly expressed in the leaves and capsules of fa-
ba beans, and subcellular localization showed that VIGASA1 was a secretory protein located in the apoplast. Heterologous overex-
pression of V/fGASAI in Arabidopsis could delay flowering and increase the number of rosette leaves, while the phenomenon could
be recovered by the application of exogenous gibberellin. Results of real-time PCR (RT-PCR) showed that the expressional level
of “florigen’ gene (FT) was significantly down-regulated in transgenic Arabidopsis while GAI (one of DELLA genes) was signifi-
cantly up-regulated. Therefore, V/GASAI might regulate the flowering of plants by indirect inhibiting the expression of DELIA
genes. This study provides theoretic basis for breeding programs targeted on the flowering control of faba bean.
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Table 1 Primers used in this study
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1.7 RT-PCR ##f

F) A TaKaRa 220+ & & PCR i3 &5 SYBR Green
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Gm-1-alpha-F/R
VfGASAI-qPCR-F/R
AtGAI-qPCR-F/R
AtFT-qPCR-F/R
A1SOC1-qPCR-F/R
A1CO-qPCR-F/R

AtFLC-qPCR-F/R

CACACTTGTGATATCTTGTATCT/TCAATAGTACTCAAGCTGAATAC
ATGGCAAGAAAAATGTGCATTG/AGGGCATTTGGGTCCTCCT
CGGAGCTAGCTCTAGAATGGCAAGAAAAATGTGCA
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GTGAAGCCCGGTATGCTTGT/CTTGAGATCCTTGACTGCAACATT
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AGTGGCTGCGGAGGAAGAAG/AGGCATCATCACCGTTCGTTAC
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F B2 AtGASALS (5565 . NP_001319515. 1) , 1L
P28 69. 0%, P InterPro M3 ( www. ebi.ac.uk/
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VIGAST6 GRKLST VVLFFVQVLLLLVQN. HAEI VVSTVEAPAPQPHKNT THE APPP QP NKNTTHEPNRI INECNMK IS QRIOGIERAT AIKSNNIUOCE S 8L RO OISUARRYE HCT YGNKQVCP CYNNWKTKRGGPKC 130
AbGASAI rAJ(KLCIITLCLVQNLLLLVEN. HAEIINSTIEAPA. ............ PQPSKNTTHEPNHEI i GSLOPEC!PR(“R(‘S OGOV G0 EA @AY T YGNKQVCP CYNNWKTKRGGPKC 117
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BvGASA RKLSI VVI FEVQMLLLVVEN. HAEI VVSTVEAP APQPHKNTTHE APPPQPNKNTTHEPNREI (E(CAN PlEC!PRCR(’S (O OLRAO0CUA@ANULECTYGNKQVCP CYNNWKTKRGGPKC 130
VaGAST6 |GRKLSI VVLFFVQVLLLLVQN. HAEI VVSTVEARAPQPHKNT THF APPP QP NKNTTHEPNREI (EEN M PO‘EC!PRCR('S LONCCSS 8L R OOICUA (MR ST YGNKQVCP CYNNWKTKRGGPKC 130
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Fig.1 Sequence analysis of VIGASA1
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Fig.4 Overexpression of VfGASAI in Arabidopsis delayed flowering
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