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The nucleotide sequence of potato virus X RNA
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The complete nucleotide sequence of potato virus X (PYX, a
potexvirus) genomic RNA was determined using dideoxy method on
M13-cloned cDNA templates. The RNA is 6435 nucleotides long
(excluding polyCA)). Computer analysis of the (+)RNA primary
structure revealed five open reading frames coding for the
proteins with Mr 165,405 (165K), Mr 24,563 (24.5K), Mr 12,201
(12K), Mr 7,595 (BK) and Mr 25,055 (25K). The corresponding gene
positions area 85-4452 (165K); 4486-5163 (24.5K); 5147-5490
(12K); 5427-5636 (BK); 5650-6360 (25K). Amino acid sequence
analysis predicts following functions of these polypeptides:
25K - coat protein (1); 12K and 8K polypeptides are the potential
membrane-bound proteins (2); 165K - RNA-replicating protein (3);
the central domain of the 165K and 24.5K proteins - putative
NTP-binding helicase(s) (4,5). The 165K protein is translated
directly from the PVX genomic RNA (6). Expression of the coat
protein gene requires the specific subgenomic RNA which starts at
position 5645, as it was shown by primer extension analysis;
start sites for the two minor subgenomic mRNAs were predicted at
the positions 4479 and 5089 (S.Yu.Morozov, unpublished).

I 6AAAACTAAACCATACACCAAC}AACACACCAAACCCACCACBCCCAATTGTTACACACCC6CTTG6QAAAA6TAA6TCTAACAAAT66CCCAA6T6C6C6
101 A66TTTACCAATCCTTTACAGACTCCACCACAAgAACTCTCATCCAASAT6A66CtTTATAGAATATTC6TCCCATCATG6AAAAACATAAACTA6CTAA
201 CCCSTACSCTCAAAC66TT60A6C66CTAAT6ATCTAGb6B66TTC66CATA6CCACCAAtCCCTATA6CATTSAATT6CATACACAT6CA6CC66CQAA
301 ACCtATAaAGA4ACACTTCTA6A666Tt6CTTOTCCATCCTACCACAAAMAcCCTTTACATTTA76TTCCTT4AAACCCA666AAGCTAAcACTACAIAA
401 6AAACCC6C66ATCAA66ACATTTTCCACAAT6TtBCCATT6AACC64A6AStBTA6CAA66TACCCCAA66AAACAATAATT6ACAAACTCACA6A6AT
SO1 CACAAC66ACKAC6CATACATC66TGACACTCT6CACTTCTT66ATCC6A6CTACtA6T6A6SAACATTCCAAAACT6CCCAAAATT6CAAACATT6TAT
601 6CAACCTTAOTTCtCCCCt6TT6A66CC6CCTTCAAAA4T66AAA6CACTCACCC*AtATAATACABCCTTAAATACTTC6B46AT66TTTCCA6TATATAC
701 CA66CAACCATB6T66T66ABCATACCATCAT6AATTTTCTCATTTACAAT66CtCAAA6T6O6AAA6ATCAABT66A666ACCCCAA66ATA6CTTTCT
801 C666CATCTCAATTACACSACT6A6CA66TT6A6AT6CACACA6T6ACA6TACA6TT6CA66AATC6TTC6CG6CAAACCACITBTACTGCATC46A6AA
901 66A6ACTTACTCACACCO6ABOTAC6CACTTTC6BCCAACCT6ACA66TAT6T6ATTCCACCACA6ATCTTTCTTCC6AAAGTTCACAACT6CAAAA46C

1001 COATTCTTAS6AAAACTATSATSCA6CTCTTCTT6TATBTTABOACA6TCAA66TC6CAAAAAATTt66ACATTTtTTCC4AA}TCA6ACAtAgTYATAA
1101 ATCATCT6ACTT66ACAAATATTCT6CT6TS6AACT66TtTACtT6TASTACTATAT66A6TTCCTT6CC6ATTTACAASCCACCACCTSCTtCTCAGAC
1201 ACACTTTCT6BT6BCTT6CTAACAAABACCCTT6CACC66TBABB6CtTT86TACAAGASAAAAA6ATGCAACTATTT66TCTT6A66ACIAC6C6AA61
1301 TA6TCAAASCA6TT6ATTTCCACCCAGTG6ATTTTTCTTTCAA66T66AAACTT666ACTTCASATTCCACCCATT6CAA6C6T66AAAGCCtTCCGACC
1401 AA666AA6T6TC66AC6TA6A664AAAT66AAAATTT6TTCTCT6AT6666ACCTBCTC6ATT6CTTCAC6A^6ATGCCA6CTTAT6CA6TAAAC6CA6AG
ISOI 6AA6ATTT66CT6CAATCA66AAAAC6CC66A6AT66AT6CCB6TCAAAA46TTAA66AACCT6CA66AGACA6AAATCAATACTCAAACCCT6CA6AAA
1601 CTTTCCTCASCAA6CTCCACA6QAAACACA6TA66BA66T6AAACATCA66CCBC}AA4A6AACTAAAC6CCTA6CCSAAATCCA66A6TCCAT6A6A6C
1701 TSAA66T6A66CC6AATCAAAT6AA6T6A8C66666CAT66OC6CAATACCCA6TAAC6CCSAACTTCCCA6CACAA6G6T6TCCA6ACAA6AACTCACA
1B01 CTCCCAACCACTAS6CCTCTTCCT6CAA66TS66AA6AT6CCTCATTCACA6ACTCTA6T6T66AA6A66A8CA66T6AAACTCCCT66AAAAR6AA6CC6
1901 TT6A6ACASCAACBCAACAA6TCATCBAA66ACTCCCtTYBAAACACT66ATTCCTCAACTAAAT6CT6TT66ATTCAA66C6CT66A6ATTCA6A666A
2001 TC6AA6TG6AACAAT6ATCAT6UCCATCACA6AAAT66TCTCC666tTT66AAAA6A66ATTTCCC66AA66AACTCCAAAA6A6TT6CCAC6A6AAtt6
2101 CTC6CTAT6AACA6AA6CCCTSCCACCATCCCTTTSSACCTGCTTAGABCCA6A6ACTAC66C6tAST6AT6TAAAAACA6AaASATT66T6CCATCACAA
2201 A6ACACAA6CA6CAA6tT66B6CGA6TACCTAACA664AA6AtA}AAAA6CCT6ACT6A6AB6AAA6TT6C66CCTBC6TCATTCAT66A6CT66A66CTC
2301 A666BAAAA6TCAT6CCATCCA6AA66CATTB6A64ASAATT6CAA666CTCASACATCACTSTC6TCCT6CC6ACCAAT6AACT6C6ACTA6ATT66A6T
2401 AA6AAA6T6CCTAACACt6AACCAtTAt6TTTCAAAACCTAT6A^AAA66CBtTAAtT666CAACT66CA6TATA6TCATCtT6T}C6AtTACTCAAAAC
2S01 TTCCTCCC66TTACATC6AA6CCTtAATCT6TTTCTACTCTAAAATCAA6CTA6TCATTCTAACA66A6ATA6CA6ACA6AGCGtCTATCAC6AAACT6C
2601 T8AA6AC6CCTCCATCA66CATTt666ACC66C6ACA6A6TACTTCTCAAAATACTSCA6ATACTARTCCAATBCTACACACC6CAATAA6AA66ACCTT
2701 6CAAACAT6CTT66T6TCTACA6T64A6AAAC66646TCACCSAAATCASCAT6A6C6CC6A6TTCTTA6AA66AATCCCAACTTTASTACCCTC66ATG
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2801 GAAAG6Ct6TACAT666CACTB60"4AT6ACACATTCACATAC6CT6CAT6TCA66 CACTAQ6CCAAA6TACAAATTTT66dCCA
2901 CAACACCCAAGTGTGTA6C6C6AATST6TTCAC66CACTtCTA6^6CCACC6ACAGGATTCACTCGTGCACAAG1 CAACICTtC66CCTtC
3001 T666AAA6TT6ACA6CACCCCTTCTCAA6ACTTTCCTATCA6T6d646AACAAGCGCTCAA64ATAC6gGCC66CA6A66CA646CCAATTC
3101 6A6A6CCT6AGCCCCA6ACACACATGTTTC6AGAAT6A6GAGTCCGTGCTA6A66A6TACAA66AACTCTTGGAA6T'tCSACA6A6A6A CCA
3201 CTCTGAATCCCAT66TCATTC6AACT6TGTCCAACT6AAGACACAACCATTCA6TT6TTTTC6CATCAACAA6CAAAA6AT6A8ACCCTCCTCTGS66C
3301 ACTATAGATGC6CGGCTCAACCACTCAAGAAACAAACTtCCGA6AATTCTT6AGCAA4AA6ACATTG666ACGITCTTT TT6AACTACCAAA
3401 AA6CTATG6tTTTCCCAAA6A6C6TATTCCCTTCTCACAA6A66TCT6664ACCTT6T6CCCACGAATACA6ACCAATACCTCA6TAA6tcAAA6T6
3501 CACTTATCAATG66ACT6T6A6ACA6A6T6CA6ACTTT6AC CAAAATTATTTTCCTCAA6TCSCA6T6GGTCACAAA6GTGACTA
3601 66TCTACCCAAATTAACCAG6TCAAACCAtA6CAGCTTTTTATCA6CA6ACT6T6ATGCTTTTT}ACTAT66CCA66TACAT6C6ATG6TTCA6AC
3701 A66CTTTCCA6CCAAAAGAAGTCTTCATAAACTGTAACTACGCCAAACAT6TCTGCAT686CCTT6AACAACT66AACTTCASCA6ACCTAGCTT
3801 66CTAATGACTATACA6CTTTCSACCABTTCAG6ATG6A8CTAtGCTSCAATTTAG6T6CTCAA6CCAA6CACCACT6CATACCAC6AAATCATC
3901 CAA6CATACATA6ACATTAA6ACCAATCACACATTTCCTA66CACATT6TCAATTATGCCCTACT8QTA CCACTTTATGCAAACACT6
4001 A6T6TAACATAGCGTACACCCATACAAAGTTC6ACATCCCACC66AACTCCCCAAGT6TATGC66A6ATGACTCAGCACT66AT16C6TTCCABAsT
4101 GAAGCATA6TTCCACAGCTT6AAGACAAATTACTCCTCAASTCAAASCC6TAATCACACAACAAAAAA66CAGTT6CCTCAATTTTT66TT6B
4201 CT6ATTACACCAAAAG66TAAT6AAAGACCCAATTAABCICCAT6TTA6CTTAAAATT66CCGAAGCTAA6T6AACTCAA6AAA768CAA6ATTCCI
4301 T6AAATT6ATCT6A6TTATGCTTATGACCACAA6ACTCTCT6CATGACTT6TTCGAT6A¢AAACAGT6TCA6GCACACACICACt76CAGGACACT
4401 AATCAA6TCA66AA66CACT6tCTCACTTCCCCGCCTCA66AACTTTCTTACCGTTAA6TTACCTTAGAGATITSAAAAAT66ATATTCTC
4501 ATTA6TTTBAAAAGTTA66TTATCTA66ACTCATAATC'TTAGATTCA66ACCTTT6TA6TACAT6CA6TA6CCG6AGCC66TAA6TCCACA6CC
4601 TAA66AA6TT6ATCCTCA6ACACCCAACATTCACTTCAtACACTC6GT6TCCCT6ACAA66T6A6CATCA6AAC7A6466CATACA6AACCA6GACC
4701 TATTCCT6A66CATTTC6CAATCCTCGAT646TATACTTT66RCAACACCACAAS6AACTCATACCAGGCACTTTT6CTGACCCTTATCA6SCACCT
4601 6A6TTtA6CCTA6A6CCCCTTCTACTTS6AAACCTCATTTC6A6TTCCBA6GAAATGGCA6ATTT4TA6CA6GCTGT66CTCGATTCGAGACCA
4901 ACTCACA66AA8AA666CACTTA6A6ATCACTCATATTAAA66CCCCTACTTGGGAA6GT6ATAGCCATT6ACGAGGA6TCC6AGACAACACT6TC
5001 CAAACAT66T6TT6A6TTTTAA8CCCTGCCAGT6ACT66ACTT6A6TtCAAA6TA6TCACT6Tt6tGTCT6CCBCACCATA66AAATT66CCS
5101 TCCA6CTCTACAAC6CCATCACCA TCAAA666ACTSACATCCSCGCAGGGACATCTCACCGCTCC66TCAATTCTGAAAA6TGtAC
5201 TA6TATCTATCATTTCTTA6TTTCAATTACCTTTCT6CTTTCTAAATA6TTTACCCCC67A6GTGATAACATTCACA6TTACCAG
5301 6A66AGCTTACAaAACGGCAAGCAATCTTACAACICACCAA G6TCACGAGTGACTACACAC6GAA6ACGCAGCA TT6Ct6C
5401 C6TTTTACTACT6ACTTTACT8ATCTAT6B6A6CAAATACATATCTCAACGCAATCATACTT6TTCTT6T66TAACAATCATA6CAGTCA ITAIAC'ITC
5501 CTTA6T6AG6ACT6AACCTT6T6TCATCAA6ATTACT66A6AATCAATCACA6TBlT6CTTCAATTAATGCAGAAACCATCA6A6CCATT6CC6AT
5601 CTCAAGCCACTCTCCGTT6AAC66TTA6ATTTCCA7TGATACTC6AAA6ATGTCASCACCA8CTA6CACAACACAS6CCACA8667CAACtACCICAACT
5701 ACCACAAAAACTSCAG6CCAACTCCT6CCACAGCTTCA66ACTTCACCATCCCGGAT6666ATTCTTA6TACAGCCC6TGCTGtA6IAGCCA8C6
5801 AT6CC6TJK6AC6AAT6A66ACCTCA6C6A6ATT6466CTGTC7664A66ACAT6AABGtGCCCACA6ACACTAT6GCACA66Ct6CT66GACTTA6T
5901 CA6ACACTGTGCT6AT6T6CTCATCT6CTCAAACAtAAT AATAC666TCCCTACTCCAAC6GCATCAGCAGAGCCAGACTGGCA6CA6CAATC
6001 AAA6ATGCACACTTA66CAATTTCATGAASTATGCCCCAGT6GTATG6AACT86^T6CT6ACTAACAACAGTCCACCTGCIAACTGGCA CGC
6101 AA66TTTCAAGCCT6AGCACAAATTC6CT6CATTC6ACTTCTCATG6A6TCACCAACCCAGCT6CCATCATGCCCAAA6AG666CTCATTCG6CCACC
6201 GTCTGAAGCT6AAATGAT6CT6CCCAACTGCT6CCTTTTAA6ATtACAAA66CCA666CACAAtCCAAC6ACITTCCA6CCIA6At6CAGCTGIC
6301 ACTC6A66TCGTATCACT86AACAACAACC6CTGAG6CT6TTTCACTCTACCACCACCATACTACGTCTACATACCGACGCCTACCCCATTTCATA
6401 GTATTTTCT66TTTGATT6TATBAATAATATAAAT
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