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The complete nucleotide sequence of the Tstl
retrotransposon of potato
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EMBL accession no. X52287

Tstl, a 5060 bp-long copia-like element was found in the fifth
intron of the single-copy gene encoding starch phosphorylase in
potato (Solanum tuberosum cv. Kennebec) (1). The element is
inserted in a reverse orientation to that of the phosphorylase gene
and appears to be present in only one copy per haploid potato
genome. Tstl is flanked by a putative 5 bp-long host target
sequence repeat, and possesses long terminal repeats of 285 and
283 bp at its 5' and 3' ends, respectively. Its internal domain
defines four overlapping ORFs. ORFI codes for 109 amino acids.
ORF2 codes for 334 amino acids and contains regions
homologous to the RNA binding site and protease of other retroid
elements (2). ORF3 and 4 code for 675 and 390 amino acids
respectively. Suppression of the stop codon at the end of ORF3
would place ORF4 in phase with ORF3 and define a single ORF
of 1069 amino acids encoding an integrase and a reverse
transcriptase. The overall order of the four domains is identical
to that reported in the copia element of Drosophila (3).

ACKNOWLEDGEMENTS

This work was supported by a fellowship from the Fonds de la
Recherche en Sante du Quebec to A.Camirand, a fellowship from
the Natural Sciences and Engineering Research Council of
Canada to N.Brisson, and by a grant from the Medical Research
Council of Canada.

REFERENCES
1. Camirand,A., St-Pierre,B., Marineau,C. and Brisson,N. (1990) Mol. Gen.

Genet. in press.
2. Doolittle,R.F., Feng,D.-F., Johnson,M.S. and McClure,M.A. (1989) Quart.

Rev. Biol. 64, 1-30.
3. Mount,S.M. and Rubin,G.M. (1985) Mol. Cell. Bio. 5, 1630-1638.
4. Sanger,F., Nicklen,S. and Coulson,A.R. (1977) Proc. Natl. Acad. Sci. USA

74, 5463-5467.

1 TGTTGAATGA GTAGGCAGAT TTAGTCATAA CTGCTCCACC ATTGAGCTGC CAGATTTGAT
61 TATAACTGCT CCACAAATAA AGCTGGCAGA TTTGATTAGA ATCTGCTCCT GTAAATATGG|g

121 GATTAGAATA TATTATTCTA GGAAAATAGT TTAGAGGAAA TCCTTTAATT CAAGGATTTC
181 CTAAGAATTA GGGATTGATT AGTTTATTTG GTCTTTACTT GTTCTCTTAT ATACTGTA
241 CAAACACATC GAATAAAATT ACATTTTGCA GTATCTAAAC TTT TA TCAGAGCGGA -

301 CCATTTCCCC TAATATCATA TGGATAAAAC AGCCTTTCAC AGAGACGATC TTTCTGAAAC W6
361 ATCAACAGGA ACGTCCTGCA AAAAATCTGA TGACACAAGG AGGCAATGCT TCTCACATGC INu
421 CCTTCCAGTT AACTTCTCAT CGATTAAATG GGAAGAACTA TCTGGAATGG GCACAGTCCG 0
481 TAAAGCTTGC AATCGATGGC CGTGGAAAGC TGGGACATCT GACCGGAGAG ACAAAGAAGC
541 CGGGAGTTGG AGAGATCAGA GAATTCACTC GTGATTGCTT GGTTAATAAA TTC17lG.AA .
601 CTAGTCATAG GTAAATCTTA TCTCTTTTTG CCCACTGCCA AGGATGCATG GGAAGCCGTT
661 AGGGAGTCAT ATTCTGATTT AGAAAATGCC TCTCAAATTT TGGAGTTAAA AATTGAACTA
721 TGGCAAGCTA AGCAGGGTGA GAATGAAGTC ACTACTTATT ATAATGAAAT GGTGTCCTTG
781 TGGCAGGAGT TAGACCAGTG TTACAATGAT GAATGGGAGT GTTCTATGGA TAGTGTGAAA
841 GCCAAAAAAA AGGAAGAAAA TGAGAGAGTT*TACCTTTTTT TAGCAAGATT AAACCGAGAG
901 TTTGACAAGG TCAGGTCGCG AATCCTAGGA AAAAATCCTC TGCCCCTTCG TGAAACTTTT
961 TCTGAAATTA GGACAGAGGA AACTGGGAGG AAAGTTATGT TAAAACCTGA TTTAAATGTT N

1021 GAACTAAAAC CTGTTATAGA CTCTTCAGCT CTTGTAACAG TGAAGAATGA AGAGGACAAA W6
1081 AAGAAAAAGC CATTGTGTGA TCATTGCAAA AAATATTGGC ACACCCGTGA AACGTGTTGG U
1141 AAGATTCATG GGAAACCACT AAACTGGAAG AACAAGGGAG TTGATGATCA TGGCTTTCAA 0
1201 TCTCAAAATG GTCAGGCCCT CCAAACAACT TATTTTGATC AGGGGCAACA ACCTTCTCCA
1261 GAAACGTCTC TATTTACAAG GGAACAATTG GAAATTCTGC ACAAACTCCT TCAATCTCCA
1321 CAATTTCGTG CAAATGCACC AAAATCTTCT AATCCTTCTT GTTCTTTTGC TGAAACTGTA
1381 TCATCTGTAT CGTCTGCTTT TCTTAGTGTC AATTCCAACC AAATAGATTC TTGGATCATA
1441 GATTCAAGAG CTAGTGACCA CATGACTGGG AGTTTCCGTT TTTTCTCTAC TTACACTCCT
1501 TGTGCAGGGA ACAGTAAAAT CAAGATAGCT 1 ~TTCCT TCTCTGCAAT TGCTGGAAAA
1561 GGAACTATTA AACTTATCAC CATCTCTTGT ACTTCATAT ACTCTTCATG TTCCAAAGCT
1621 CTCTTGTAAT CTAGTTTCTT TCCGTAAATT AACCCGTTCT CTTAATTGTC GTGTTATTTT
1681 TTATTCCGAT TTGTGTGAAT TTCAGGAAAA GGTCTCGGGG AAGATGATTG GCAGTGCTAG
1741 AGAATCAGGA GGTCTTTATT TTCTTGACAA CGGGAACAAC TCACTACAGC TGAATCCTAT
1801 TTTTTTAAAC TCTACTTTTG TTTTGAATAA AGTCATGCTT TGGCACTATG GGCTTGGACA
1861 TCCAAGTTTT TATTATTTAA GACATTTGTT ACCTCAGTTA TTTAGAAATA AAAATCCATC
1921 CTTATTCCAA TGTGAATTTT GTGAAATGGC TAAGCATCAT GTAGATACTT CTTTTCCTTC
1981 TCAAAGATAT CAGGCTTCAA AACCTTTTAC AATGATTCAT AGTGATGTTT GGGGACCGTC 0
2041 TAGAATTTCA ACAATGTTTG GAAAACGGTG GTTTGTAACT TTTATTGACG ATCATACTAG W
2101 ATTGAGTTGG GTTTTTTTAT TGAAGGGCAA ATCTGAGGTT AAAAATGTGT TTGAGACTTT U
2161 CCATGTCATG GTGGAAACAC AGTTCAATGA GAAAATCAAG ATTTTTCGGA GTGACAATGG 0
2221 CCGTGAATTT TTTAATGAAC AATTAGGAAG TTTTTTCAGA AAAACTGGGG TAGTACACCA
2281 AAGCTCTTGT CCAGATACAC CTCAACAAAA TGGTATCGCC GAAAGAAAGA ATAGACATCT
2341 TTTAGAGGCA ACGAGAGCTT TAATGTTTAC TAGTAAAGTT CCACAACACC TTTGGGGAGA
2401 GGCTCTCTTG ACTGCCACTT ACCTTATTAA TAGAATGCCA TCTCGCCCTC TTGAATTTAA
2461 GACACCTTTT AAAGTTTTCA GAGAAAGTTT TCCTAGTTCT AGGTTAACTA CAGATCTACC
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TCTGAGAGTT TTTGGTTGTA CAACATTTGT TCATGTTCAT AATCGTAGTA AACTTGAACC
GCGGGCTAAG AAGTGTATTT TTGTAGGGTA TGCCCCAAGT CAAAAGGGAT ATAAGTGTTA
TGATCCACAT GCTAGGAAGA TAATTGTCAC AATGGACCTA ACTTTCTTTG AGTCGCAACT
CTATTTTACT ACTCATCTTC AGGGGGAGTA TCATTTAGGT GAAGATTCAT TTTTTGTGAT
ATTGAGGAAA CTAGATATCA AGCAAATGAG GAGCCTAATA TTACAAATAA ATACTGATGT
GAGAGATGTA GGGGAAGATA TfAAATAAGTG TGATCCAAGA GATGATAAGG ACCAAAGTGA
CTTAATGATA AAAACTCAGA AATTCAAACC TGAACCTGTA GCGCCTTCAA ATGACAAAAA
TAAAAATGGG AATAGAGAAC AAAAAACAGA AATGCAGGTG TATTCGAGAA GGAACCGAAC
TCAAGAAAAA AGGACCGAAG ATTCTCAACA CTGCCAAAAA TCAGTCCCAC AAGACCTTAC
TGTAATTCAA GGTACTCTTC CAACTGATTC TATTTCTAAT TCCTTAGATC TAGATCTACC
TATTGCGAAA CGCAAAGGTG TTAGAAATAC TTCTAAATAT CCTATTTCTA TGTTTGTGTC
CTACAAAAAG TTGTCTCCTA GTTATTCAGC CTTTACTTCA CAACTCTCTA GTGTGGAGAT
TCCAACAAAT GTGCAGGATG CTCTACAAGT TCCCGAGTGG AAGGAGGCTA TTTTGGAGGA
ATTGCGAGCT CTTGAAAAAA ATGAGACATG GGAGTTAGTG GATTTACCCG AGGGAAAGAA
ACCAGTGGGT TGTAAATGGG TGTTCACCAC CAAATTCAAA TCAGACGGAT CCTTGGAAAG
GTATAAGGCC CACCTAGTAG TTAAGGATCA CACAGACATA TCGATGCATG ACTATCTCGA
GACGTTTGCT CCAGTAGCTA AGCTAAACTC AATTAGAGTT CTGTTGACAA TCGCAGTAAA
TCTCGACTGG TCTCTT C AATTGGA1MAGAATGTT TTC'. TGAACG GGCACCTAGA.
GGAAGAAGTC TATATGGATC CCCCACCAGG TTTTGAAGGG AAGTACAAGT CAAAAATATG
CAGGCTTAGA AGATCTCTTT ATGGTCTAAA ACAATCTCCA AGGGCTTGGT TCGAAAGGTT
TACTCAATTT GTGAAAAGGC AAGGGTATGT GCAAGGACAA GCAGATCACA CAATGTTTAC
TCGACATTCA CTAGAAGGAA AAACAACCGT TCTTATAGTG TATGTTGACG ATATCATCCT
CACAGGAGAT GATGTGGTTG AGATAAAAAA TCTAAAGGAA CGTCTTGCCT CAGAATTTGA
GATAAAGGAC TTAGGCCCGC TAAAGTACTT TCTTGGCATG GAGGTTGCAC GATCGAAGAA
AGGAATTATA GTGTCACAAA GGAAGTATGT TCTTGATCTG TTAAAAGAAA CAGGAATGAG
TGGTTGTAGA CCAACTGAAA CTCCAATTGA TCCAAATCTG AAGTTTGTAA AGGAAGGAAA
ATTGATTGAT AAGGGTCAAT ATCAGAGATT GGTAGGCAAG TTGATTTACT TGTCACATAC
TAGACCTGAT ATTTCCTTTG CTGTGAGCCT AGTCATTCAG TTCATGCATT ATCCACGAGA
AGAACACCAA GAAGCTGTGT ATCGAATCCT AAGGTATCTA AAGAGTTCAC CTGGGAAAGG
GTTGTTCTTC AAGAAGAATG AGCAAAGAAG TCTTGAGGCT TATACGGATG CAGATTGGGC
TGGTTCATCT ATTGATAGGA GGTCTACATC TGGATATTGT ACATTTGTTT GGGGAAATTT
GGTGACATGG AGAAGTAAGA AGCAAAATGT GGTGGCTCGA AGTAGTGCTG AGGCTGAGTA
TCGATCCATG GCTCTCGGAA TTTGTGAAAT ATTGTGGCTC AAGAGATTTT TGGAAGAACT
AAGAAGACCT GTGAGTTTTC CAATGAAGTT GTATTGTGAC AATAAGGCTG CCATAAGCAT
TGCTCATAAT CCAGTTCAAC ATGATAGAAC AAAGCATGTT GAAGTGACAG ACACATCATT
AAAAAGAAGA TTGAAGATGG AAGTGTGTGC ATTCCTTTTG TTCCAACAAC AGAACAAGTT
GCAAATATTT TCACAAAAGG TCTTTTCAGA ACTACTTTTG AGTCCTTTGT TAGCAAGTT'
OGCATGTTTG CTATTTACAT GCCGACTTGA GGGGGAGI GT TGAATGAGTA GGCAGATTTA
GTCATTATCGCTCACG TTA TAATTTGCTC CACAAATAAA

GCTGGCAGAT TTGAGAATCT GCCCTGTAAA TATGGGATTA GAATATATTA TTCTAGGAAA
ATAGTTTAGA GGAAATCCCT TAATTCAAGG ATTTCCTAAG AATTAGGGAT TGATTAGTTT
ATTTGGTCTT TACTTGTTCT CTTATAAATA CTGTACAAAC ACTACGAATA AAATATACTT
TTGCAGTATC TAAACATTCA

Nucleotide sequence of the Tstl element of potato as obtained by dideoxy sequencing (4) of both strands. LTR: long terminal repeat. First strand primer site: nucleotides
286 to 307. Second strand primer site: nucleotides 4769 to 4777. Small boxes: ATGs of the four ORFs. Underlined: stop codons of the four ORFs.
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