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The function of Protein phosphatase gene GhPP2C1 in
Gladiolus and the response of ABA

WANG Shaokun, LI Jingru, LIU Chen, YI Mingfang, WU Jian®
(College of Horticulture/Beijing Key Laboratory of Development and Quality Control of Ornamental Crops, China Agricultural
University, Beijing 100193, China)

Abstract In order to explore the function of GhPP2C1 (Protein phosphatase 2C1) in Gladiolus and its
response to abscisic acid (ABA), the key protein phosphatase gene GhPP2C1 in ABA signal transduction
was obtained using homologous cloning method using Gladiolus ( ‘ Rose Supreme’ ) as the sample. RT—
gPCR, subcellular localization and promoter GUS staining were performed to detect its response to ABA.
The response element of the promoter sequence was analyzed. GhPP2C1 gene was overexpressed in
Arabidopsis, the transgenic lines were tested for ABA sensitivity, and downstream genes expression and
phenotype were analyzed. The results were as follows: 1) The expression of GhPP2C1 was significantly
upregulated by ABA treatment. 2) GhPP2C1 was localized in the cytoplasm and could be induced into the
nucleus under induction of ABA treatment. 3) The GhPP2C1 promoter fragment contained some responsive
elements, such as ABA, gibberellins (GAs), dehydration and cold. The GhPP2C1 promoter activity was
activated by ABA in N. benthamiana leaves and Arabidopsis roots. 4) In Arabidopsis, heterologous

overexpression of GhPP2C1 resulted in a significant decrease in the expression of downstream genes in
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ABA signaling pathway and a significant increase in branch number, plant height and seed pod number. In

conclusion, GhPP2C1 might promote seed dormancy release by participating in reducing ABA signal

transduction, and might also play a role in plant vegetative growth.

Keywords Gladiolus; GhPP2C1; abscisic acid; heterologous transformation of Arabidopsis
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Table 1 Primers and sequences information in this study

5|4 Primer 514 (5'-3") Forward sequence (5'-3") T 518 (5'-3") Reverse sequence (5'-3")
LADI-1 ACGATGGACTCCAGAGCGGCCGCYVNVNNNGGAA
LADI1-2 ACGATGGACTCCAGAGCGGCCGCBNBNNNGGTT
LADI1-3 ACGATGGACTCCAGAGCGGCCGCVVNVNNNCCAC
LADI1-4 ACGATGGACTCCAGAGCGGCCGCBDNBNNNCCAA
LADI1-5 ACGATGGACTCCAGAGCGGCCGCBDNBNNNCGGT
ACl1 ACGATGGACTCCAGAG

GhPP2CI1-HiR1
GhPP2CI1-HiR2
GhPP2CI1-HiR3
GhPP2C1-CDS
GhPP2C1- Sall-F

TCTGC
GhPP2C1- Spel-R

ATGGAGGAAATGACATTGTCTCTGC
ACGCGTCGACATGGAGGAAATGACATTGTC

TCACCATCATCATCCCTGGACACG
TCGGAATCCACGGCATCAGCCATCAG
CCGAGCTCCACAACCGGGTTGTTG
TTAAGGTCTGCTCTTGAACTTTCTC

GGACTAGTTTAAGGTCTGCTCTTGA
ACTTTCTC

GhPP2C1-PRM-HindlI-F CCCAAGCTTAGATTAAGAGTATGGAGTAT

AC
GhPP2CI1-PRM-Smal-R

GhPP2C1-qRT

CGAGATCGTGTCCAGGGATG
M13 GTTGTAAAACGACGGCCAGT

TCCCCCGGGCCCTTCCC CTCCTCAAG
ATA

ACCCCACTGCTAATGACAGC
GTCATAGCTGTTTCCTGTGT
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Fig. 1 The expression of GAPP2C1 in cormels (a) and calli (b) under ABA treatments
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Fig. 2 Subcellular localization of GhPP2C1 in N.

benthamiana leaves and its response to ABA
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Fig. 3 Schematic diagram of the cis-elements of the GAPP2C1 promoter



118 R kL k2% % R

2024 4F 55 29

GhPP2C1IEEh it . GhPP2CIpro-GUS i 3
IS 400 T B0 AR A R MR BE 09 ABA B CFT HLO th
AbER 25 R W IR GUS I PERSS , Bl ABA
W BE I TR, GUS T M1 o, H 4 7E MR AR 4 4 R
WAL CE 4(b)) o LA B85 3R, GRPP2C1 i 3l
AT A2 ABA 55 1, JF Ho ol BB 7E %7 5+
B Rk .

(a) XJHH Coni 200 pum

(b) %R Control 2 umol ABA 20 umol ABA 200 umol ABA

(MR - GUS e i s (b SRR GUS e 5 o 45 ) 50 pm.
(a) GUS staining of N. benthamiana leaves. (b) GUS staining of the
Arabidopsis root tips. Bar=50 pm.

El4 ABAX GhPP2C1 BEhFiEER 5 47
Fig. 4 The effect of ABA on the promoter activity of
GhPP2C1

2.5 358:GhPP2C1 RiETRIEMEITI ABA K

R AT

J T WAWGE GRPP2CT W) 4= ¥ 24 Th g, A WF
52 35S : GhPP2C1COE#1 \OEZ2 fll OE#3) % F il
Hf A= R CCoD) ARG T R HEAE & A [R) Ve B2 ABA 1 MS
Rige ik b BB R, 7 d WS 3R B O e AR (R
5. SERFW AW EE ABA 3 F I, Col
Mt ik GRPP2CI R &I A K. fEE A
50 pmol ABA W} #: 3k |, Col OE£2 fl OE#3 ¥k &
(AR 1 4 1 2 ik A= K, {3 OE#1 Bk R R 3 x
ABA MR BUEYE . 785 100 pmol ABA Ry 15 77 %
I, OE#1 F1 OE#3 ¥k & M MR K 55 BF A= RUAH b 1 2

B . 7E 150 pmol ABA [ 85 35 3 b, B A= AL A AR
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1 Col 1 OE#1 IOE#2IOE#¥
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(a) I FRIKGRPP2C IR RIS bR 2R A KA L
(a) The phenotype of transgenic Arabidopsis lines overexpressing GhPP2C1
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(b) HIXFHRK Relative root length
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Fig. 5 Root length of transgenic Arabidopsis lines overexpressing

GhPP2C1 under different concentrations of ABA treatment
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Fig. 6 The effect of ABA on seed germination of transgenic Arabidopsis lines overexpressing GAPP2C1
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