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Abstract

Limonoid UDP-glucosyltransferase (LUGT) is an enzyme that converts limonoids into their corresponding glucosides
and ultimately ameliorates limonoid bitterness in Citrus species. In this paper, the LUGT gene was cloned via
PCR from 10 Jeju Citrus species. All the deduced glucosyltransferase proteins harbored a highly conserved plant
secondary product glucosyltransferase (PSPG) motif within the C terminal region. Phylogenetic analysis based on
the amino acid sequence comparison of the LUGT proteins from 10 Citrus species generated three distinct types.
The expression patterns of LUGT gene in three representative species from each type were quite different with
that of C. unshiu Marc. cv. Miyagawawase(Gungcheon), which his without distinctive juice delayed bitterness.
Ourresultssho wth at some Citrus speciessuchas Citrusleiocarpa  HORT(Bingul), Citruserythrosa HORT
(Dongjunggul), and Citrustachibana TANAKA(Honggul) end emicin Jeju maybe susceptible to intense juice delayed
bitterness due to delay inexpression of LUGT.
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Table 1. Different motifs and sites in citrus Limonoid UDP-glucosyltransferase (LUGT)
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Fig. 1. Amino acid sequence comparison of limonin UDP glucosyltransferase (LUGT) of 10 citrus species.

C. grandis (L.) Osbeck (Dangyuja), C. benikoji Hort. Ex Tanaka (Gamja), C. erythrosa Hort. Ex Tanaka (Dongjunggul), C. pseudogulgul Hort. Ex Tanaka (Sadugam), C. tangerina
Hort. Ex Tanaka (Pyungul), C. sunki Hort. Ex Tanaka (Jingul), C. junos sieb. Ex Tanaka (Yuja), C. leiocarpa Hort. Ex Tanaka (Bingul), C. unshiu Marc. cv. Miyagawa wase
(Gungcheon), C. tachibana (Mak.) Tanaka (Honggul). Multiple sequence alignment was calculated with ClustalW. Gray shading shows amino acid identities and black shading
shows amino acid similarity. Underlining indicates the signature sequence (PSPG box) of glucosyltransferases. The conserved domain of LUGT is boxed.
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Fig. 2. Phylogenetic tree of citrus LUGT.
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The protein sequences used to construct the tree and accession number are as follows: C. x paradise (ACD14144.1), C. maxima (ABY27084.1), C. unshiu (QIMB73.1), C.
aurantivm (ACD14146.1), C. limettioides (ACD14143.1), C. sinensiscv. Shahsavari (ACD14145.1), C. sinensiscv. Thompsonnavel (ACD14147), C. cv. Shiranuhi (ABL63751.1),
Vitis labrusca (QOPI14_9MAGN), Vitisvinifera (ASATH4_VITV), Fragaria x ananassa (AAU09443.1).
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Fig. 3. Expression patterns of the LUGT gene in the five different
developmental stages of Jeju citrus.

The number 1-5 represents July, August, September, October, and November, respectively
in (A), whereas it represents July, September, November, December, and Jaruary,
respectively in (B), (C), and (D). The actin gene was used as the control. The expression
patterns were analyzed via RT-PCR, which was amplified after 30 cycles with specific
primer pairs for the LUGT gene. (A)C. unshiu Marc. cv. Miyagawa wase (Gungcheon),
(B)C. leiocarpa Hort. Ex Tanaka (Bingul), (C)C. tachibana (Mak.) Tanaka (Honggul),
(D)C. erythrosa Hort. Ex Tanaka (Dongjunggul).
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