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Homologous Cloning and Expression Analysis of Apple
Lipoxygenase Gene MdLOXla
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University/State Key Laboratory of Crop Biology, Tai'an 271018 )

Abstract: Lipoxygenase is a key enzyme involved in the pathway of fatty acid metabolism, and plays an
important role in the growth and development of plants, responses to environmental stresses and the synthesis of
aroma components. In this study, the red callus from the leaves of ‘Zihong 3’ was used for PCR amplification
of the MdLOXIa gene and its partial promoter sequence. Sequencing analysis revealed that MdLOXIa has an
open reading frame of 2592 bp encoding for 863 deduced amino acids, with a predicted protein molecular weight
of 97.69 kD and the isoelectric point of 5.14. The MdLOXIa gene was found to be localized on chromosome 9
of the apple genome, consisting of 8 exons and 7 introns. Phylogenetic tree analysis with amino acid sequence
indicated that MdLOXIa and Pb9S-LOXS5 were assigned within the same branch. In addition, we obtained
the MdLOXIa promoter sequence with a length of 1058 bp, which contained several cis-acting elements in
response to various stresses. Subcellular localization revealed that MdLOXIa was localized on both the cell
membrane and the nucleus.The tissue disparity analysis showed that the expression level of MdLOXIa gene was

abundant in the pericarp, followed by flower and pulp. The expression of MdLOXIa gene gradually increased
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with fruit ripening, and its transcription has been induced under continuous light treatment. The expression

of MALOX]a gene was significantly reduced after low temperature ( 16 °C ) and exogenous ABA treatment at different

concentrations. The overexpression of MdLOXIa showed that the transgenic lines showed the induction of the aromatic

components in relative to the control lines, suggesting that MdLOXI1a might associate with the synthesis of aroma

components.
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Tablel Primers for gene cloning and qRT-PCR and the sequences

B2 E514(5'-3") 519 (5'-3" )
Name of primers Forward primers ( 5'-3" ) Reverse primers ( 5'-3" )
MdLOXla ATGTTGCACAACCTGCTTG TTAGATAGAGACGCTGTTGGGA

MdLOX1a-PR1101 ( F: Smal/R: Kpnl )
MdLOX1a-pET32a( F: EcoRV/R: Xhol )
ProMdLOXla

MdLOX1a-( gRT)

MdActin

CCCGGGATGTTGCACAACCTGCTTG

GATATCATGTTGCACAACCTGCTTG
GAATTCTCGGGAGGAAAAATCGGGT
GGACTAACAGTGGATGAG
TGACCGAATGAGCAAGGAAATTACT

GGTACCGATAGAGACGCTGTTGGGA
CTCGAGTTAGATAGAGACGCTGTTGGGA
GTGTTCTAGTTTCCAAGAACTAA
GAGAGTTCTGCTACCATAG
TACTCAGCTTTGGCAATCCACATC
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LBA4404 &% 52 75 40 M, ik 35 B 4K J7 ik 2 i Xu
250250 1) PRITO1-GFP #7454 (LM A AT 5 ) K
AT HSNE AR IRA, FIH 47, 6- KA -2- %
HL 5] W ( DAPI, 4, 6-diamidino-2-phenylindole ) X}
Y MAZ P o, M 2O 8 54455 ( Olympus BXS53F,
Tokyo, Japan ) #&:{ll
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Fig.1 PCR amplification of MdLOX1a promoter
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Table 2 Prediction of cis-acting elements in MdLOXIa
partial promoter
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Cis-acting element Sequences Function
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Fig.2 Full-length RT-PCR isolation of
MdLOXIa encoding region
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Fig.3 Genomic structure of MdLOX1a
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Fig.4 Phylogenetic analysis of MdLOXIa
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Fig.5 Tissue expression specificity and developmental expression analysis of MdLOXIa
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Fig.6 Expression pattern of MdLOX]Ia in red callus under stresses
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Fig.7 Localization of MdLOXI1a protein of protoplasts in overexpressed ‘Orin’
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Fig.8 Functional verification of MdLOXIa gene in overexpressed ‘Orin’
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