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Cloning and expression of PbpNCED3 gene from ‘Huangguan’ pear

WANG Hua, PAN Qi, JU Meng, WANG Ziyu, WANG Wangwei, WANG Ruisheng, ZHU Liwu
(School of Horticulture, Anhui Agricultural University, Hefei 230036, China)

Abstract: [Objective] To clone the full-length cDNA sequence of 9-cis-epoxycarotenoid dioxygenase
(NCED) gene from leaves of Pyrus bretschneideri ‘Xuehuali’ x P. pyrifolia ‘Shinsseiki’ cultivar ‘Huangguan’,
study the relationship between its expression and the endogenous abscisic acid (ABA) content in leaves under
different degree of drought, and provide a theoretical basis for understanding the molecular mechanism of the
gene in drought resistance of pear tree. [Method] According to the PbpNCED3 sequence obtained from the
transcriptome data, the full-length cDNA sequence was cloned by homologous sequence amplification. The
sequence was identified as belonging to the NCED family by bioinformatics analysis. Endogenous ABA content
in pear leaves under different soil moisture conditions was determined by enzyme-linked immunosorbent assay
(icELISA), and the expression of PbpNCED3 gene was measured by real time qPCR. [Result] The PbpNCED3
c¢DNA sequence is 1 831 bp encoding 603 amino acids. The protein has four conserved histidines required for
activity, two conservative domain (MIAHPKxDP and HDFAITE) characteristic of the NCED family and a

RPE65 domain. There is a putative chloroplast-targeting peptide at N-terminal. The protein structure prediction
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shows that the protein sequence has 70% similarity to vp14 (NCED family protein) and it has a amphipathic a

helix structure. PbpNCED3 gene expression is positively related with ABA content in pear leaves with a

correlation coefficient of 0.914, and both of them are induced by drought. [ Conclusion] The PbpNCED3 gene

obtained from the experiment belongs to the NCED family. It responses to drought stress and its expression

shares a similar dynamic trend with ABA content in pear leaves.

Key words: ‘Huangguan’ pear; NCED gene; gene cloning; abscisic acid; gene expression; drought
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Table 1 Primer name and sequence
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GGGAACAAAAGGAATAAAGAGGC
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M: 2 000 bp DNA Marker; N: PbpNCED3 gene fragment
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Fig. 1 The result of PbpNCED3 PCR amplification
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J7HEFR NCED S5 (R <7 45403807 51 MIAHPKXDP il HDFAITE; ¥ 3£7R 4 MG VRSP [ 4LZ B AL £ 1: 254 NCED3, 2: H [# 4% NCEDS, 3:
SRR H 4455 F NCED, 4: 3L NCEDI, 5: #§3% L NCED, 6: 3 NCEDS, 7: 1L %72 F NCED, 8: H A4 NCEDS, 9: ###k NCEDS, 10:
NCEDS, 11: fif###k NCEDS, 12: PbpNCED3

The NCED motifs of MEAHPKXDP and HDFAITK are boxed; Four conserved histidines required for activity are marked by V¥ ;1: Pyrus pyrifolia NCED3,
2: P. x bretschneideri NCEDS, 3: Malus domestica x M. honanensis NCED, 4: M. domestica NCED1, 5: M. prunifolia NCED, 6: M. domestica NCEDS, 7: M.
hupehensis var. Mengshanensis NCED, 8: Prunus mume NCEDS5, 9: P. avium NCEDS5, 10: P. persica NCEDS, 11: P. avium NCEDS, 12: PopNCED3

2 PbpNCED3 SEEF5IS5HAREY) NCEDs B % EF5IELxt
Fig.2 Multiple alignment of amino acid sequences of PbopNCED3 and NCEDs in other plants
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86 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

40 %

2.3 PbpNCED3 BERERZLE NI
FIF ClustalX(1.81) F1 MEGAS.2 #4F, il 5
UFG I+ 1 NCEDs % 1) 2 5 18 7 41 LU XT3,

PbpNCED3 FIfLFg 7+ H 1 )L NCED & [ 3 R 1E
TR—FK%EH (K 3), 3t A5 AINCED3 K751
A e, 152 T 68.65%

§79——Arabidopsis thaliana AT4G18350

397

b Arabidopsis thaliana AT1G3010

Arabidopsis thaliana AT3G2422
1000 Arabidopsis thaliana AT3G63520
1000 Arabidopsis thaliana ATAG1917

PbpNCED3 o

468 drabidopsis thaliana AT3G1444

Arabidopsis thaliana AT1G7839

3 PbpNCED3 EHRZLEH
Fig. 3 Phylogenetic tree of PbopNCED3 protein
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4 PbpNCED3 EH R4
Fig. 4 Secondary structure of PopNCED3 protein
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Fig. 5 Three-dimensional structure of PbopNCED3 protein
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Fig. 6 Prediction of phosphorylation site of PbpNCED3
protein
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Fig.7 RT-qPCR validation of PbpNCED3 gene and the
dynamic change of ABA content in leaves of
‘Huangguan’ pear
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