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Objectives

Potato (Solanum tuberosum L.) is one of the most important
crops worldwide. Using Agrobacterium-mediated gene transfor-
mation, development of value-added potato and various applica-
tions in the field of food industries have been performed. In devel-
opment of transgenic potatoes, tuber-specific promoter is very
important for effective gene expression, protein targeting, and plant
growth. In this study, tuber-specific gene expression of lipoxy-
genase | (Lox1) was investigated, and 5™-flanking region of the

gene was cloned and analyzed.

Materials and Methods

Total RNA and polyA+RNA were isolated from Solanum
tuberosum L. cv. Atlantic by CTAB method and GTC-GHCI
method. Gene-specific primers and partial gene fragment of Lox
were used for RT-PCR and cloning. 5"-flanking region of LoxI
gene was cloned using Genome Walker kit (Clonetech Co., USA)

and was analyzed.

Results and Discussion

According to the results of RNA gel blot analysis by Kolomiets
et al. (The Plant Cell 13:613-26, 2001), Lox!1 transcripts were
detected only in undergroud organs, not in leaves, stems or flow-
ers, and the highest levels of mRNA occurred in actively growing
tubers. A portion of 5”-flanking region (1.5 kb) of Lox1 was
cloned and sequenced. 1,285-1,289 and 1,409-1,414 regions are
predicted as CAAT-boxes, and 1,498-1,504 region is predicted as a
TATA-box by homology search in sequence database. Putative
promoter sequence and putative transcription start site are in 1,530-
1,551 region of the clone. To confirm the promoter activity and
essential sequence motif, construction of reporter gene system and
plant transformation of Lox1 promoter region has been performed.
Development of tuber-specific promoter is very useful to control

the foreign gene expression in potato.
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ATTGTAATACGACTCACTATAGGGCACGOGTGG TOGACGGOCOGGGCTGGTATCTGGGATATGAGTTAGTTTGGTAGTTT 160
GOTTGTGGAGCTTGATA G’I'ICGAGGGGGI'AHI'UGTA»\AGTGGAGC»\A ¢ TA AAGGCGTTTTGTA %%0
ATTTGTCTGAATATTGGCACA GTGATGAGATGA! GTCFGGY CmG GGGGGAGTTT 0
GGTAGATAGTAGGGGGAGTTTGGTAAGTAGGA GtAGG G‘I'AHHGATA.-'\C' AGGAGTAGGGGTATTTTGGTAA 400
GGAGGGGTATTCTGG TGATCAGCATGTGCA TAACAAGTTGGGTATAAACTCTG TGAAGGTCGA AA(I}A(I,TI‘GGT 4
CMGGATITOCTmGGGTC!TCI‘mCTCGTA-\GAGATAGATGACAC TCCTCTCTTTTCTTCTTTAA AGOO(DAAG
ATCCGGGCGATGCAGCAACACGGGCA, TCFFOCO)GTTC‘CAATOCATCI‘IOGATAGTCTCAOCTA(I?I’TG CTATCT! 640
L § F B U5 S5 Nr o oST U GCAAATTTTGCTCCAACGAGCAACATGATTCTGTCATAATA R R ACKGLICEARTTTE. 790
CTTTTCTGACATAGGAGG TTTAACTCTAGCTGCCTCCTTICGOCATCTATATGCGAATTTTCTGTAACTTICOGTCGACT 800
TCTGCTTCATCTTCTCCAATAAGTAACGATCAGGAACAATCTCCACATTGT AGGCGAATCTTTCGATGAAGTCCTTAAGC 880
GAGCATTCC AGACCACTGTCTOGT TTCACGTGATGTARACA! CTOCACTCAGA [AA 968
MAAQX}CATTAACAAA CTCTCCCAA CGAGTTGGTCACAGTAAGCOCTCAGGTGTGCTAA [CC 104
CCATTCCTCCOGAGATGTCACATTTTGGCACCT TGAACCCTTCOGGGAGGGTACAAATTCGGATGAATGCACA! [TC 1120
GTAACTCAACCTGGAGACCTCAGGAATGCAGTTCAACTCCTTCA A ATATCTATCTTGA 1200
('TTCC TTTACCTOCACTCTCTCTCOCTCTTCTCATAGTGGTOGATCTCCAAACCATGGGCGTCATGCTOGTTG 1280
GGG TATI'I‘GGMAGIGG(I?I’I’I’I‘GT GGTAGTGGTGGAGAAATAGAGGGACTTTGGGAGTTTTAAGTGGCTTGGTA 1360
ATITmAGGGMAGTCYGGGGGTTGGTATGT‘I’GATI’HUGTG-'\TGGAGC.&J}AMUTUFGGGITATTGGCATCFH}GCTGT 1440
GAGGGGGT A‘\GGT&\GI TGGTGGTTTGOGT! mGGGGGAGGGAGmGIUCFYGGATUHBGI‘MTFTG‘\GGAGGGGGTGGT 1520
GI'I'IUATAA AGGH ,;._». CAGTGGGG0 Cl‘GAGrGGT-\AGG[EMTGATGGAGGGATTAO:AGOGGACTATWGM 1600
eq 1on start site tar
GGCCATMTCACT GTCAATT GGTCGACCATATGGGAGAGCTCCCAACGCGTTGGATGCAAGCTTG 1680
AG 1682

Figure 1. RNA gel bolt analysis of Lox1 in potato  Figure 2. Sequence analysis of Lox 1 promoter region

(Kolomiets er al. 2001)
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