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cDNA
1.3 PCR
PCR Expand Long Template PCR system Roche EMBL
D14449 94°C 2min 30
94°C 30s 50°C 30s 68°C 2min 68°C 10min
RNA 5'- 2 RACE
1.4
PCR 1% WV QIAquick
Qiagen pGEM-T Promega
GCG
2
2.1 PVYM
RNA 8526bp polyA 6 ORF
3 1 5- 3-UIR 76bp  52bp
5! 7197 8474 ¥
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Replicase

Triple Gene Block NABP
1 M
Fig.1 Genome organization of Potato virus M on Solanum muricatum
RNA RNA
PVM ORF1 1965 222.6kD
1808 ~ 1843 RNA RNA RdRp
SGX; TX;NTX . 5;GDD 1165 ~ 1172 NTP GXXGXGKS
* ORF23 4
Triple Gene Block TGB ORF2 3 ORF3 4 22 4
ORF2 229 25.3kD TGBI
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Genus Potexvirus X Genus Allexivirus Carlavirus
TGBI N- NTP RNA
C- > TGB2
TGB3 TGB2
®  ORF5 304 33.9kD CP Potexvirus
CP C- 7 ORF6  ORF5
4 114 12.9kD
NABP RNA -RNA s
2.2
BLAST PVM Aconitum latent virus AcLV
Hop latent virus HLV EMBL/DDBJ/GenBank
PVM PVM-Ch PVM
PVM-Ru 92.4%
85.9% ~96.4% CP TGB3
PVM-Ge PVM-1It
PVM PVM-1d PVM Ccp
3 CP 87.2% ~
87.9% Carlavirus PVM  AcLV Ccp
<73.6% 1
1 M
Table 1 Percentage of nucleotide up right and amino acid down left italic identities of
Potato virus M and other similar carlaviruses
PVM-Ch PVM-Ru PVM-1d PVM-Ge PVM-1It AcLV HLV
AJ437481 D14449 AF023877 X57440 X85114 AB051848 AB032469
Complete sequence
PVM-Ch * 92.4 57.5 58.0
PVM-Ru * 57.0 57.7
AcLV * 58.3
Replicase
PVM-Ch * 91.6 56.4 57.4
PVM-Ru 93.2 * 55.7 57.0
AcLV 54.1 53.4 * 57.4
HLV 55.1 54.2 56.4 *
TGB1
PVM-Ch * 93.9 60.9 61.3
PVM-Ru 95.7 * 60.4 61.6
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1
PVM-Ch PVM-Ru PVM-Id PVM-Ge PVM-It AcLV HLV
AJ437481 D14449 AF023877 X57440 X85114 AB051848 AB032469
AcLV 59.1 59.1 * 61.0
HLV 65.5 67.2 61.3 *
TGB2
PVM-Ch * 93.0 68.8 57.0 52.0
PVM-Ru 94.5 * 70.3 57.6 51.7
PVM-Id 77.3 77.3 * 56.1 55.7
AcLV 56.4 56.4 54.5 * 59.0
HLV 54.2 53.3 55.0 61.5 *
TGB3
PVM-Ch * 91.1 62.5 52.7 49.4
PVM-Ru 85.9 * 62.5 53.2 50.6
PVM-1d 60.9 62.5 * 51.1 53.3
AcLV 41.9 40.3 45.8 * 48.1
HLV 45.0 41.7 36.7 38.3 *
CP
PVM-Ch * 9.2 75.4 93.4 93.7 63.9 61.6
PVM-Ru 96.4 * 75.6 98.0 97.4 66.1 62.1
PVM-Id 87.2 87.9 * 75.6 75.6 65.1 63.2
PVM-Ge 96.4 98.0 87.9 * 97.4 65.9 62.1
PVM-It 96.7 97.4 87.9 97.0 * 66.2 61.8
AcLV 73.6 72.9 70.2 72.6 72.2 * 64.0
HLV 63.8 63.8 64.4 63.5 63.8 68.4 *
NABP
PVM-Ch * 95.1 68.8 96.0 95.4 53.1 56.5
PVM-Ru 91.7 * 68.1 97.2 96.0 51.9 55.9
PVM-Id 71.0 69.9 * 69.5 69.5 50.9 53.6
PVM-Ge 9.5 95.4 71.0 * 97.2 53.8 55.9
PVM-It 92.7 91.7 71.0 9.3 * 52.8 55.9
AcLV 49.1 50.0 46.2 50.9 50.0 * 54.3
HLV 54.3 55.2 46.7 55.2 54.3 59.0 *
PVM-Id PVM
PVM-Ch PVM-It PVM-Ru  PVM-Ge 4 CP NABP
2 HLV AB032469 1000
0.1 PVM
PVM
Carlavirus PVM
S Potato virus S PVS
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(a)Coat protein
AB032469:Hop,Japan HLV

AB051848:Tsolate D Japan AcLV

AF023877:Potato,America

AJ437481:Solanum muricatum, China

1000
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D14449: Potato, Russian PVM

814
0.1 X57440: Potato, Germany
475

(b)Nucleic acid binding protein X85114:Tomato, Italy

AB032469:Hop.Japan HLV

AB051848:Isolate D Japan AcLV

—— AJ437481 Solanum muricatum, China

996

6
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0.1
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2 M
Fig.2  Phylogenetic tree analysis on amino acid sequences of coat protein and
nucleic acid binding protein of Potato virus M and similar carlaviruses
Rooted with HLV AB032469  The values at the forks indicate the number of times out of 1000 trees that this grouping occurred

after bootstrapping the data Bars show distances as substitutions per base.
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Complete Sequence Analysis on Potato Virus M Infecting
Solanum muricatum

Zheng Hongying Chen Jiong Chen Jianping”
Department of Virology and Biotechnology — Zhejiang Academy of Agricultural Sciences ~ Hangzhou 310021 China

Abstract The complete sequence of Potato virus M from Solanum muricatum was determined. The
liner single-strand and positive sense genomic RNA was 8526 nucleotides long and six open reading
frames were identified. The genome organization was typical feature of genus Carlavirus. Sequence
analysis showed that PVM isolates shared 62.5% ~ 97.2% nucleotide and 60.9% ~ 97.4% amino
acid identities. The coat protein gene was most conserved and TGB3 gene was greatly variable. Phy-
logenetic tree analysis suggested that the Idaho potato isolate PVM-Id was a distant strain and
other 4 isolates were grouped discriminatively based on CP and NABP amino acid sequences respec-
tively. This is the first report of PVM from Solanum muricatum .

Key words Potato virus M Genome organization Phylogenetic tree analysis  Solanum murica-

tum .
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