
Volume 17 Number 15 1989 Nucleic Acids Research

The nucleotide sequence of Cymbidium ringspot virus RNA
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The complete nuclootidesequence of cymbidium ringspot virus (CyRSV, a tombusvirus) was
determined using the dideoxy chain termination method (1) on pUC-cloned cDNA tomplaes or
purified RNA. Sequencing strategy of the RNA 3' region is resorted elsevhore (2). The RNA is
4733 long and contains five open reading frames (ORF) coding for proteins vith Mr 32.885 (33
K), Mr9l.679 (92 K), Mr4O,.34 (41 K), Mr 21,295 (22 K), and Mr1),373 (19 K). The corresponding
gene positions are: 161-1048 (33 K); 161-2614 (92 K); 2629-3768 (41 K); 3813-4379 (22 K); 3843-
4360 (19K). The 92 K protein is derived by readthrough of the leaky amber termination codon
of the 33K protein. Computer analysis of the sequence encoding the 33 K and the 92K proteins
shows extensiVo similaritywith the corresponding region of cucumber necrosis tombusvirus
(CNV; 3); this region may therefore code for the viral replicase. The 41 K protein is the virus
coat protein (2). The 22 and 19 K proteins are encoded by two neged ORFs, but only the 22 K
product has been detected ia mY and itiila (4,5). Expression of the cost protein and 22 K
genes requires two specific subgenomic RNAswhich sart at nucleotide position 2118 and 936
from the 3' end, respectively, as shown by primer extension experiments (2).
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110RTCCTCCACRTACCTR00TGTTT0T0TRTCC0TORMO0T4CT0TTOCTTTOcTR060TTTCTCTcCTGTTCACTF0CTATCF0GOGtTTTOROCOGGTCTFCCTTTCGGGGGGTRFTTGTGTRTTCCTGCCTfWMORRACtRTCOCRTCTfTCTOOCCTWVC
TTTTTOTAOCTiRtTCTCOOTOTTFTAGOCORcCOIT0OATGIOTCTTCCTTOOTOTOCCOTOTTOTOCTOATATRT6C00AOAOOAR
MRTA0T0T00T CTCTOTCTMOTTCTTOTOT0TRTROA TTOTOCOOTCTCAGTOCMATO mOFC00CA000
oGTORTTRCATCOTCCCTCTATCTAT! RCxTCCTCTGTCCOcTTTTAT TcCRTAC0ORCCFCTC7CMTCG TT060TT
OT6OBTTTROCTCCAThTCCCMTRcCTTCTFTCTOTC OOOTTOTcCTCCCCTOOCOOCCOCCTAC3TRTROCTCCTA1ATOCOC
0CTTCCTGTACOCTRCCCT TR0GTTGTGT0CR0T0GTRTfTc00WT0G

T _

TGTTTRGTOGTG0;RGTC00CTC0T0AOCTCFOTMATG0T0 TCTOCTCACTGGTRG0RTGWT0ACCFfTTOGTGCTTC0AC1430C0TCGTaCRTFRTlCCTGSTOI3ACGNMTTCRRCGT0IGTOCCWGTfTGWFCCT RRTGCUMARrTROWTORTCACADIT
RT0RTTGFRATcRT0 TTOMTT0c0TcRTTRTGTT60cRG GRT0TcATRT TOCCMRTGGCTRTT0RT0CT0CTTT0T0TRcT0CC0AGTGGTG
0A000TC0CGcGACMGOOGOTcRcR00ACTCCCT0G0TG0TGRTAG60GcCTRGT0cGTcTCTFCGCTTGTGTAcROT0T TcFAT TR
TCCCATCTGRTTGTtRTTFCCCTRGGTGCTRGRGTTCGCRCRGGRCCTCCCATRGCTRRGRCTFRTATRMATGGTTGClGTTGCrCCTC
ffCATTCACRGTTCTTFRRTCARCTCGCTCrGRRCT RRR GTCTTGTGGRGRGGGTTTCTGMCOGTCSCRRRCKTFRCTCFTGC
RICT TFCCTACRGATCCTTGRC0TCMCTCCCTT0VR0PR00A0TT0TTAGA0RGTT0G0oTGGCCCATCOCT1R0o0TRTATC000TTCCT0TCRTFCTFCR0TGGTCCGMARCTCC0TACTRCACRCTGTGG0G0GTCT0CRTRTCRCTCCTGTTTCFA0A00TFTROTC6TCTOACTFC
CTTCOT0C MTATCOFCOTCT 0TTGCGTC06ACCTGCCACCTC0FCCTA0GTACFT0T00MTT0GAR0ATRT
CT C0CRTRTGTRtCRRCT tCT0TTART0TTTTCOCOGCRCGTCTCRAR TTRTROCTTGAT0GATR TCT
TCAO8OlA0AATO0TCRTTC0RT8CAFCTOTTOCC8TT00TCICOAC0CTCTARATTT0RTCCAFCCTTTCCOTT0MC0TTOCFIAT8T6cR
TROCTTCIRCOCCCTTOITRDCCOMCOTTRRGAFGTTOTT TOCCtRCATRR TRAITTOTCCCCTORtODFCC
RTAFCTTTCMTCOTactOctO8TXO6ARYtCCTCOTTROCMTThCCTOCTOcT0OTQCtCRTOWT80AT hRtO--tC
FICTTGG TCRRGR R TOTC0001-TCTOCOMTORtGRt Gc"nroGRnTCGttR" OGnsG

"TRT00CCT0ATCTA0rTTAGTlCTGcCTG RT8CCCT0TTTCATT TcRTT0CG0ACT TA0CTCACtCCOTACATMCRO
GGTTG0An0TGT0CRAGrT0c7rrrArGRcCATG TruTCTGTCRCT00MTTcRcFRATRRc0cTCTOOCMC0A_G0 RGTT000TART0
CCCAFC8CC1GTGTG0TT TCT1RGCrCTGGTRTFCCTGTG0TTGOMRWTMFTCTCTR0TTTCCTCTGTRTRCRT0C00tCRRCTTCRGCF
TRTTORCFcRGT0Ac 0TRcRT8AATGTRTCA0T0TACCATG0T0c0f0TCtGA0CTROCTTTT60GGGcGonTTT0GRcTC
RC0GGGGRTGCA0G0T8 TCTCGATCGTCTCATCAGAT0GOT0ARTCTRTTM 0tAO0MT0TT0FCOCTCRT0FtCCCA0CATCCTTG
RTTcC0CCrTAGCTT0AcTC0TACARCTMTGOACFTACARCAT rrCGrCr_rRrFT TTRGOOGATTIT
GCTCTROCcRcCCTcOOTATGGOACAGCFTRTTTMATOFOCOOOGTOFMICT T T
RGAR00TRGGAATRCRTG0TTGTOC0TcCCGC0CCtTMTRGR0CRTOOCC RCTOM CTARGATTOTC0013017C
CC00TTTRTC800A0TRAA0TTCT0TC CC8TCAF8CFc TTOOTGOOTCFGTTCFTA0CTCCTCOOCTGTTGTOTTAAT0000TcCFCG000MCWcTTRcM0ATTAATCC00CTAATRRTCTTGTTcTOGTT0c8AA8TT0OC0TCTRTTATcifC0tR tOTTcRtTnCtCCOtC
TccAoTRc0TOcTTGTGT TT TOoA00oTOOCTATCTACTTTACR0GATrCTCAG0ATCT G TFRROAATCOCATCOCT
OOCATCCAFOCOcATAcCICTTc rrAcCCtTTOOTOCO80OTCtCtCtOCOrCTtOC TOOCOTCMOACRTTTATOTATCCACMTTOC
cCTTCI0CC0ACCTCClt MtlTCtCCtRCI CRCTtRCCGCTOCrTCtACTCCCTAt0CT8TTOOCT8T0R
TRCCACAC0TACGtTCAc0TCtCCNOTC7CftRCCtA0TRCCTIOTCRtcIt 0OAGStCRACCTtRC00OTAMCrC0CATYOCCCTT
ACMCFTTC CCRRAT TOOICACRTCIIIRCARTtTCAATGtRT0CCTt T0CCTOGTOCR00T0CO0TTT0TFGG
GGRCCmOGC"FCOGTRCCTRWRSTCRCGTOCTGCRRCRTCTGTCTG RrTCT-CTO
CCTACCATTTCAT00AC CTOM RTcMTFGtT7fRTGTOMC RCT8TAcMGRRGRGGTT GTtT080A0T0TG
QGRTW_tCtMnTCCtF" la"..CTCRGRTGCGRGTCTCCRTGATGAGCTRGTCRCGlROTGRGRRWTT
RGRRtlCnGOm lt:_T I0TRRGRGRTRTTART TRTTGCATTGR8GAT0 _n0GGA80TRTRCTTCTTCTGA00MR0TcTCTcGGA0GTRcTTRTTGc8UT0T00CCTGRGCT

TCOTCTCACCCMOOOTCORCTTCR0OCOCCRTTGrCtRT TTFGMRTRAGCCCRGRTTG TRC TT
TRRTGTRRTGTRTUCCTGRAGGARCTCTOFTT_VJV%PWUAMi--YREIe~;TC"CAOTCTRGG- O

8CACT80TTGT006TRuGTT TtACnCtRO0TtCGtGAt0tC0AGTCRANT T CTC0C7000 TC1G0CCCcMGTRTTOR00WrCTRc0r0TAM0TCCTMRT7GCOcT0TCTAT0CCTWGMTWTcFCTTGAGocTTGcrrFrFTFTMT
G0ATTT"OTTTcACT0C cRCtl CAFCCMORC0 TTOATGCCRCrrTTC0G0CTATGATCOCT TR0RC
_R00AM0000tM%IT T I
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