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Cloning and expression analysis of a novel member of
the sorbitol transporter family from apple
(Malus domestica Borkh. )
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Abstract: [Objective] Genes encoding sorbitol transporter (ST) was cloned from apple leafl, which is a
member of apple sorbitol transporter family, bioinformatics analysis made and the temporal and spatial ex-
pression of ST studied in different tissues and organs of apple,as a basis to further study gene function.
[Method) Using RT-PCR,cloned ST from apple leaves,and bioinformatics analysis was performed with re-
lated software; Using Real-time RT-PCR,we analyzed the expression of ST in different organs of apple and
fruit development. [Result] We analyzed and found that ST ¢cDNA contains a full open reading frame. The
length of ¢cDNA of ST gene is 1 767 bp, which contains a full open reading frame (1 617 bp). Homology be-
tweenST gene and sorbitol transporter of other plants logged in GenBank is over 72% ,and the highest ho-
mology (81%) with apple sorbitol transporters MdSOT5. Real-time fluorescence quantitative analysis
showed that ST has the highest expression in the phloem,high expression in source leaves and lower ex-

pression in the sink organs in different tissues. Also in the different developmental stages of fruit,expres-
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sion of ST is very low in early fruit development,rapidly rises to peak after 30 days of flowering, maintains

a high level of expression in the medium-term development,and reduces in late fruit development. [Conclu-

sion)] We cloned ST from apple leaves,and showed that ST has the function of glucose transporter through

bioinformatics analysis. We studied the quantitative expression patterns,and results indicated that the ex-

pression of ST is the highest in the phloem,and ST is responsible for long-distance transport. In fruit de-

velopment, the variation of ST is consistent with that of sorbitol.

Key words: apple;sorbitol transporter;gene cloning;gene expression
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Table 1 Primers used in this study
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ST1 CTTCTGCAAATATTAGACACCACAT

ST2 CCAACATCTAAAGAGAAGGACCT

ST3 AGGCAGAACCCTAGAAGATATGGAG
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Actina CTGACCCATTCCAACCATAACA
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Fig. 2 Phylogenetic tree analysis of the deduced amino acid
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Fig.3 ST cDNA of Actinidia latifolia Malus dometica and its deduced amino acid
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ATG indicates the start codon; TGA indicates the stop codon;Sugar transporter sites are present in bold-faced font and shade
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Prediction of transmembrane region ST
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Fig. 6 Secondary structure prediction of the ST protein from apple

h. Represents alpha helix,e. Represents extended strand,c. Represents random coil
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Table 2 Predicted subcellular localization of ST %
[=W A .
ST A LI R o SR s
Analysis tool Apoplast 7ol8 oplas Chloroplast Mitochondrial Other
apparatus reticulum
PSORT 80 40 30 53.9 — —
Targetp 65 — — 19 36. 2 92.5
SingleP 4 — — — — 84.08
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Fig. 7 Expression pattern of sorbitol transporter ST from different fruit development periods
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Fig. 8 Expression pattern of sorbitol transporter ST from different tissues
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