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Nucleotide sequence of a retrotransposon 297 isolated from Drosophia simulans
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The genome of D. melanogaster has been shown to conatin a large
group of retrotransposons, which are related in evolution to
retroviruses and suggested to be reverse transcribed on translo-
cation(l). The evolutionary rate of any RNA genomes including
retrovirus is suggested to be more than a million times greater

than that of DNA genomes(2). Thus,if retrotransposons frequently
move on the chromosome, one may expect the evolutionary rate of
retrotransposons to be much higher than that of normal genes. To
examine this possibility, the nucleotide sequences of 297 iso-
lated from D.simulans (pWK1020 & pMS248) were determined (Fi-
gure) and compared with that of the authentic 297 of D.melano-

1.pWK1020 * * * * * * * + *

tttccgaccatatatgtgaagtgtatatAGTGACGTATTTGGGTGGTCCAAACCAGCCACTTcTATTATCTTAAAGGAATcAGTAATGCACTCTAGTAAT
target L ' 5'LTR

TTTCCATAAC-GTATCCCAGCTGCGCAGACTCGTTATCTTGGCAGCGCAGCGTTCTT-GTAAACATCCTAAAG-CCTGACCTAAGCAGATTTGACTGC

TTTG TATTTACGGTCAAAGAATAAAGTCGTGAAACTATTTCTCCTAAAAACTATTTTTTATTCTTGGCGTTGTCCTTAGTCAACTG
RNA start

ACAGGACATTAGTTTCGACTCAAAAAAuTAAAACAACAATTTTAC TA CAAAAGTATCCGAAAAAAGAACCTTCGAGTGGAAA
5'LTR- pbs

ATAAGTTAAATTTATAGTCCAGTGCTCGAAACATCTCCCAAAATAAATTCGTGAAAACTCTTCAACTTGAATTATAATTCCAATTCGGTTATCCAATAA_
TAAGTGGAAGTGAAA7TACGAAACAAAAATATTAAGTCCAAAGGCAACTAAGTTTTAAAACCAACATATAAAAATAAAAAATAAAAACAATATAGAATTTT

pMS248 ORF2(pol)
AATAATACAACACAAAAA ----AAAAAAAAAAAAAACAAGTGAAACTAGAAAGCTT (728) ....... (4265) ATCATACTTCAATCACATGAAAA
ACTTTTACACCCTGGTATACAGAAAATGACAAAATTATTAAAGAAAATCACTTATTTCCAAATAGCCAACTATTAACTCAGAATTAATAAACGAATGC
AACATATGCAATTTGGCCAAAACAGAACATAGAAACACCAAAATGCCTTTAAAAATCACACCCAACCCGGAACATTG (4454) ....... (4815) GAAA
CAATCCTCTACACATACAACCATAAAATTAAACATGACACTACTGGACAGACACCTGCTCAAATTTTCTTATACGCTGGGCATCCCATATTAGACACTCA
AAAAATTAAAGAGAAGAAAATAGACAAAATAAATGAAGACAGACAGGAATTAATATTGACACTAATTACAGAAAAGGTCCACTACAGAAAGGCAAATTA
GAAAACCCATTAAACCAACCAAAAATGTAGAACAGACAGACCCTGACCATTACAAAATCACTAATAGAAATAGAGTTACGCACTACTACAAAACACAAT

ORF2 (pol) ORF3
TCAAAAAACAAAAGAAAAATAATAAACTCTCAATTTCACAGGCACCTGGTACCC (517 3--le1et1on--tb3) TACCCATTTACCTTT(A'rAARAA
GCACAATTAAAATAATTCCTTACCCAGACTCCAACGGCTATCAGCTAGATTACACAGACACACAATCATATTTTGAAAAAGAAAATAAAGTTATATTAC

TACATAGAACCAAACACAATTGTAACCTGGAACTTAACCCAAACAATTCTTAACCAAAATTGTCAAAATTCAATTAATAAAATAAAAATAGAAGGAAACA
AAATGATAAGAGTAA (6201) ....... (6413) TTTAAGATATGTATCATTTAAACCATTTATGATGCTGTATGCAAAACTTAAAATAAGAAAAAATCA
AAATCAAAACACACCACAACAAACAGAAATAGAAGAAACTCCATTTCCCACACTATATCCATCAATCCCAGCCCAAGTATAGGCTTCTCTTTA GGGAG

r -t 3'LTR OmF3.-1 polypurine
GGGAkGTGACGTATTTGGGTGGTCCAAACCAGCCACTTCTATTATTCAAAGAAATCAGTAATGCACTCTAGTAATTTTCCATAA-TGTATCCCAGCTGCG

l-OpWK1020 (only difference in sequence is shown)
CAGACTCGTTTATCTTTGGCAGCGCAGCGTTCTT-GTAAACATCCTAAAG-CCTGACCTAAGCAGATTTGACTGCCCTCTTTCAACACTTCCTAATCTTA

g a
AGAACCCAGAGCTAAGCTCTGCCGAAATACAAATATTGTTCAAATACTGAGGCTTCTCCTCAATCCAATTTGCATTTGATTTTTAGTCTTAAGCTGAGA

g g c a

TCCAAAGAAAGTCGTGAAACTATTTCTCCTAAAAACTATTTTTTATTTCTTGGCGTTGTCCTTAGTCAACTGACGGGACATTAGTTCGACTCAAAAA
polyA add'n 3'LTRoj target a

AATAAAACAACAATTTTACTatatatatatatatacg pMS248)
©ttctRttaatcPiO ,1020)

* *
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gaster (3). Differences in sequence are shown by underlines. We

estimited the rate of nucleotide substitution of 297 to be about
5x10 per year per site throughout the genome. This value is
essentially identical to that for normal genes (2),supporting
the notion that 297 have not moved so frequently in evolution.
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