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We report the complete nucleotide sequence of the genome of
Spiroplasma citri virus SpV1-R8A2 B. SpV 1-type viruses of S.
citri are rod-shaped particles containing a circular, single-stranded
DNA molecule of 8 to 9 kilobases according to the virus strain.
SpVl-R8A2 B was isolated from S. citri strain R8A2 subclone
B. The replicative form was purified by CsCl density gradient
centrifugation, and cloned in E. coli for sequencing by the
dideoxy chain termination method. The genome contains 8273
nucleotide residues totaling 37.1% A, 8.1% C, 14.8% G and
40% T. Taking into account that, in spiroplasmas, UGA is not
a stop codon but codes for tryptophan (1, 2), we found the Spvl
genome to contain 12 open reading frames (ORFs) distributed
in all three reading frames and 4 intergenic regions (fig. 1).
Interestingly, the putative translation product of ORF 4 shows
limited homology with the integrase of phage P22. This finding
is relevant to our previous results, namely the presence of viral
SpV1 DNA sequences in the chromosomal DNA of the
spiroplasmal host (2, 3).

REFERENCES
1. Renaudin,J., Pascarel,M.C., Saillard,C., Chevalier,C. and Bove,J.M. (1986)

C.R. Acad. Sci., Ser. III 303, 539-540.
2. Bove,J.M., Carle,P., Garnier,M., Laigret,F., Renaudin,J. and Saillard,C.

(1989) in The Mycoplasmas (R.F.Whitcomb and J.G. Tully, eds.) 5, pp.
244-364. Academic Press, New York.

3. Renaudin,J., Bodin-Ramiro,C., Vignault,J.C. and Bove,J.M. Zentral.
Bakteriol. Mikrobiol. Hyg. in press.

I02. AA--0 -T----AAAAAA . :::_ TCAA .-
51 A-2.0 -- .... ....12.-.C.S;;.SAS-

7AAA7

101 .AA00ATA.A.. G.CsSAC ACAA.A-.AAC-.
701 'AAA 0 ACS-CS-T2.0T.AAA06 A251-A^-AC-aA- rSACA AAC

rA--rA7-- C~~CT A.A----S

001 AC_. . rT- .A A....A.AA..A.-A

00 - - 00.2.2.000100~~T 20 -;-AA
201AA0.A.A.A 00.0. .. ..A.TAG. 02.0....AA

1001 A0CS.C.rC0.0CA.AA01:AAC.C_S.0-:C.
1201 0001 ^S- -S_AAAAA 20--0A: 0100002AAr.00A00A

151 AA0 .AA.0 AAACAAGA0TAG T ..GT.. A
1001 0000A A-O 00000002.AAA-rACASAA . GACAAC.Ac..c.
1001 SS_T SA .C_ 10 . 0A.A
1801 A 0.--aTCAC rT -0 - A.0 CAG.T--A-CA-A0
101 AA0,0000S.AC0T00ACAC0:0-ACA-SSC0AGC. C.A AC-_AC:S.

501 SArS"ACCrACAASA._ :A.-AAS SCSS.AAA A S-SSAAAATAA

19012.TC0A.A0 A CA.AT AAC.ACAC--GA AAAACASCCASG2 0A
201 0000 -A 0G.0G0A.AA- 2.2rs-cCATG ATT rTAG---- -- T

2001 0000;.0 .00_A: .A A .csc .1.1.c-sAx:AS^

6101 TC .AC0 .AC-C0 AA.A....AAT....-

10 C A AAAAAAAAAA-CrAT-c-ATArA AT-TAAA~cA,

7201 CSTCAAA-A Tr0AA0 ATA.. A,G GA

7251 C, A A~-:7 C.rA --T A-ACT.GAA:S AGACAC-- S---CA

2301 A--AAC000100000 2.SA--.0_2A-.TG..'TATT.-TSA.
2201 0TAAC0 AAC. .GATAS.AA A AAAAA--
2151 A.CA -GmACA-AA-AAAS.A.CSA

AS1CATGATCA.C AAA_AGAGSC GAC AAAS AAAA.TAAAC A.A.AS:
1617A:-CACAC.s ;S AC AACC AC A._A AA

1651 A.AC=*CG-.c AACA--TA:A rsAGAGA A. TAT:AC^AACC_C.
GT01ATAC. -GGc TAAA= : r TSA-A-:C-G A.T:AAA TACA.-A_

1751 SCCACS'T rssC : CGA-CG-a GASCAA-AC .S_AA

1901 T AAC-7.-A AAAA.A-SA CAA-AAITA.A G.--AATGAT SA-AA STA-
1915 ACS-r=AAZJAGSAC-. TA-C_ "CAC-S ASCS.CG.AC T- A-

1201 STAASS.AA...A-ATTTT ASA'7 CA-AACSAC SAATACAGC TAAAC.A.-A-C
12101 GC:A-AC.C- GAS ATSCS::C CS -SAA AAA.C ASA;.A- TSr:TGAA-G
13201l SCA- *AA*SCA. AAA-STA7TATG ..GACTG* TCSAA AT AAGA.-A-'AT
1251 TACASAAAGA AAA--G-GCASAA AT-- TAcSA ACSA-SS-SA &AACA..A-
2301 TC AGAG-A A_GT:AA-A-S kA:A-.C_AS S-r.A S-SA-T AAAATTC.TAA
25 C-ASC-C AS-AASAAAAACc r Ac AAA.AASCS

1451 T-SACAAA- AG:ATSAATT rG A--:CSASA.AA-AA.A2451 ACASA -SATA GTAAAQAATC A. AATA s .TrAsA A:S..AA.A_-Z
2501A-ACC-AC S----rAA .ArAA- CSS.SC:SA SAA-.ASAAaZS2551 T-SACrAA-SS-SC.............S:CTA.SACGAAAAT^AGAS .AC

2601 TG2.2.G000A TA00A.AAA.A 00GAA0.0AC1 AAA.1.0TC.2 TA00A02.0002601 TGAT = CCCAAG022GAA020G0TA2.T.20ACC21.ATA002TTAT000020.0..2001 00AT00.2.00 000000002. 0C0A0.AA0T A000002.202 2.2.002.000C
2601 00.002.T 000002.TA00A0 AA.00CC=02AT.2.02.2.2.G. 2.00.0A

29011.TGA0ACA600A1TATAG.01TTT 0002.. 0 G.1G00 TGA00.AAT
2001.0.2100.2.21.0000.1.2.0 T.20020A' .02.00209S1 0020000000

ATATAC
002.00200 A0AT1.0 T.

0000000
A 0022.00A100

211 .002A2.1.000012.2000 00 G00 00C0000000 AA000100300012.0.000010.00 00.20000.0 000000T2.0..AA1.0000.0.1. AT0102000000.000A ATA0G200
2251 AATC-ATC

000000.10.010000002 C0000000000000 TATA00A0CC
3201 TAT00000T A00T .00A T2002.0ATA2 00TCC0GT2.
2551 0G00002.00 1C.A0000000 60000.00. 0100.0000T 12.0T 00
2651 6000000002 00000002.00AC-AA012.0020.200000 01.00.000

3051 AT'0000 T-TATATA2.0 A.2T02.0TTTA TC.1C0T0T0A A.0AT00A.C
0501 1000000000A2TA0 ATT AA AT" GTTAATG000000C2.ATA00 A

2301 TA002.0ATC0A00AA 001001.T0.
3651 GCA2.C=TA AATATTTG000TAGACA0ZC0 AGTACTA00TWTACGAa.0
3001 TAA.0000000 02AA2.02.AT1G 00000A00000 TG0200.TA.0 000000000A

2101 2.0CAA000AA 00000.0ATTC TCTG2.GA002 2AT02.2.ATC. ATG2002.A.
3201 000000000 AA.0AT0000 1.1.2.2.000 00000001.00 0001000001.
2201 CA"A000.2. ACGAC2.C002T001.TAA0000A0ATACA.00"GA .0G
2001 AT00000TA0T 000000201.T T.A .001- 0000200000 0000000000
0001 0000000000 000CTA20002 G000202.0T. 000000000 1.000 '-T
2001 ..0 AT00000002.002. 002 TA2.G2AAC22.AA00 00201000
2251 01000000100.0000000020AGAAA 00A 0000000AGG 20AA22G10T
42001 00002.00.2. 0002000000 AAA.0A00000 TAA.020000 0000020
42522 ATA0T0ACAG 0000000002. 0002000000 AA0061.A1.0 1.000G000
2651 000000.00 0002.2.0010 0000200000 00000000.0TC 02.00000A0
201 1.012..0 2020100 AATA00002 TAA00000 0000200
205100200202.0 1.02.0002.00 00002.2.1.200 2.00AC0000 01.002..0

2951 T0002.22A 0200C020.02AA 00TGA0TA0AGT 2
50102.0 T0 GA00AA0000 1.0002.000002.000200.0

450511.00200002 00000000 00000002AA 0000000000 0020.2.000T

4151 TT2.A1.2000000 TGAT-00.00.2000202.A 00000002.00 0000000000

52001 AG000002C0r0A0T0A0AT1 AT00002.2.002.00 02.00100000

5000 A000AG 00ATA 00TATGCC 00
AC- 100-TA00CG000AAT 00

0A200_000 CAAA20.000002000.0 00000
06051. ATT A, A;~TA00000000100200 0TA00T00T00T0AC .2 T

560102.002.00 000000 A02.A1..2.2.A AAA002.A.2.0 00AA00AG
0001 AGA..-02.;; AT0ATG2AG00AT02. ATTT AACAA.0AG00001.0AA01
52100000000001000AA000C00AACCTAA0A0A0GCT02GGGTTG0CTG2.A00TG.
5801 ACTGGT.TAT C0A1TGC0TT ATG0000AGTT 0AAGA.GGTAT0ACA0ATA
5301 0T0ACCTGA AT20000000 T000200000 001002.02.2. 0000000000
09051 2ATT-G.0TAT0ATTTTGTATT AT000AATCT TA.C20TT0 CCG0G-TATG
5902000000AG000000000ATA00T0A000000TCG0002A2.0A000T00G020G
2001 ACCTGC0.2000000."ATGTGA.A 'T 0AT0AT00A0TTTATT 0T002.00000
2001 CACTA00ACAC0T2TTTAC2.0 T00A000000 A000000000 0000000000

00100202.02.000 0000000000 000020000A 00000002.0A 0200000000

2001 00T0ATG0020A0ATTTT0T 00002.0.2.2.T.0000AA000000000000002

50101000Cl00000000002000_002000.651 AATA0T0AA2TTAAT0T00A00TT00AG0GTATTA2T000G000000 TCT
2001 C0.2.0000200.G000000000000C000
25501 "A0000 0.00200000000000001CT 00200

60.01 AA2.2.2.000100 T0000000 0000020000T TAT00C1TC0 0002A00T.A

61000 02A.000002.0012.00.02100.01002000000002.00000020000
2056 000001.000 00001.00000 2.00TA.2200 2000000010 0000000000
6806 000000020000200000000020.000020000000000000000002CATT0
6801 2AT0ATCAG00TGTTTAT0.A 022000000000000000000200000000TT
63000 1000000020 002202.0000 02.00000000 TATTAAATAT0 0T0AG.AG0A
69520100022.00 TGATTGAA0022.0010 000000.0A10000000 A0ATAAA1AA
0000 00000002.00 1.0212.2..2.2 00001.0000 0020200000 T2T.0T200.00
7064S 000.000002000 0000000000 0002002020T A0.AT..CCA
75106 A00020000 0000000000A-20 G.000000A0002.10000 TTT`1TACTT
0151 0000202.0 0000002000 2.000T2000T 0220200000 2000000020

6020 0000001.02 020G0.000AU 202.0000000 002.0000200 000022.0002
0250 0000002000A 0000002.02. 1002000120 0000002.100 00002.0022.0
602.0 020010020..20A00000000000. 00000
03010.0002.0 2002.20A000 0100202.210 0000002000 0002100000

67200 0100000100 2200.00.00AC 02.00002000 0000200000 1000022.000
0252 A0000CG20 02.2.000001 00002.00200 000000.020TT 000.-T2.2000

006 0000000000 AAA"0000001A.0002020020.001.0000 0000200000
0551 ACCAT2000001 0002200000 0000002T.2.0 0000000002T T00A2.00T
0206 2.0001002.0 0022.00000T 0002.000010 1.20201.000 0000002.02.
70256 0000020210 ATGA000000 002.0002002 0000000002. 22.00.2001

000 2.010000000 1.000001000 000002.002 2.2.1.000T20 2000000000
0806 000222.0000 0001010000A 0002.0022.1 0002000002. 000002.0000
086 00002010020 000000.021.002.TGTTTTTA TGTTGT00010 r200.2.002LT
0900 0.01002.202 02.00000000 00022.01.2.0 00001.0000002.20100000
09620002.100.2010TATAAAAGGTTTA-A0200002 02.2.2.000 0202100020TA
8006 AGAT'Z0000210220000022.000021020 2.000200200 001020002.2
806.00202.20100000TAGTTGTT 2.00002.00220102.022.00 AA0000
8410 2000000022 6T2.2.00002 000000220 22.2.000000 0000002
82.06 0000000000 0022.20002 A202000000 01001.00000 20000200
8200 0002200002 002.000020 20002.T000 002.1022.01 1002.2.002
8260 G.. GATTGAAT0000020022.00000222.00TTTG02.0

76,GATGGA AAAATTTTTTCGTAATCTT09GTTG0A
7701...GTTTG GATAATCr.T TACGCT OpTTATGTA TG

7700.GAAA2T ACTTAC ATGTGo CTTA TTTAC

7801GTGAAATTATAGAATTA CCGTT ATGATAAG T82

S~~~~~~~~G
0930ACTTAA AATT0GAT TTZ AAALCA .TCCA

Figure 1. Putative genome organization of SpVl-R8A2 B.


