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1.2 RNA RNAprep Pure Plant Kit( DP441) RNA
1.3 CMV-WN1 RNA cDNA N RNA TransGen
TransScript One-Step gDNA Removal and ¢cDNA Synthesis SuperMix GSP
TGGTCTCCTT o :94 °C 4 min ;35 94 °C 30 s
55 °C 30s 72 °C 2 min ; 72 C 10 min. RT-PCR 1%
o PMD18-T Simple Vector DHS5«
o PCR o ! o
1.4 ( ) o
DNAstar  Editseq ContigExpress Megalign o
Cucumoviruses : CMV-SD( Af071551 d86330 ab008777) CMV-¥ny( d00356 d00355 d10538)
CMV-Q( X02733 X00985 m21464) ER ( PSVER) ( U15728 U15729 U15730)
\% ( TAV-V) ( nc-003837 nc-H603838 nc-H03836) .
1.5 RNA35NTRs CP DNAMAN  Clustal X 9 CMV
CMV-WNI CMV-DA CMVFT  RNA3 5°NTRs o
MEGA 5.1 ( Neighbor-Joining NJ) RNA3 5'NTR  CP
0 ( Peanut stunt virus PSV) ER 0
CMV GenBank : IA ab042294 NT9 d28780 Y D12499 O d00385 KM

ab004780 M d10539 Leg D16405 Ix U20219 T Y16926 LS afl27976 LY af198103 Trk7 L15336 Xb
af268598 Kin 712818 HB24 KC019301 LK AJ495841 Leg D16405 Cb7 EF216867 Phy DQ412732 NY
EF216865 China EU926956 YNP JQ692129 HNP JQ895557 India AY545924 Ph EF424780 CaW
EF424778 .

2
2.1 CMV-WN1 CMV-DA CMV-T RNA1 3361 3 360 3 359 nt
( GenBank : KT004542 KU255784 KU255790) ( ORF) ORF1 993
1 a 96 ~3 077 96 ~3 077 95 ~3 076 nt; CMV-WN1 CMV-DA CMVT
RNA2 3044 3 048 3 046 nt( GenBank : KT004543 KU255785 KU255791) ORF2
ORF3 858 2 a 111 2 b 2a 79 ~2 655 78 ~
2 654 79 ~2 655 nt 2b 2414 ~2 749 2 413 ~2 748 2 414 ~2 749 nt; CMV-WN1 CMV-
DA CMVT RNA3 2 217 2 224 2 216 nt( GenBank : KT004544 KU255786
KU255792) ORF4  ORF5 279 3a 218 CpP 3a
122 ~961 nt CP 1260~1916 1261 ~1917 1260 ~1 916 nt.
2.2 N CMV-WN1 CMV-DA CMV¥T RNA1 RNA2 RNA3
CMV Fny( I A) SD( IB) Q( I
Cucumovirus PSVER TAV-V 1-2, CMV-WN1 CMVDA CMV&T
: CMV-WNI CMV-DA CMV-¥T I
I ; la
2b o 2b 90%
93.5% - CMV-WN1 CMV-DA CMV4T  CMV IB

CMV-SD IA CMV-¥ny o
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1 CMV-WN1 CMV-DA CMV-FT  Cucumovirus 5 3
Tab.1 Sequence alignment of CMV-WN1 CMV-DA and CMV-FT RNAs with the counterparts of 5 strains of Cucumovirus
1%
Similarity of nucleotide sequence
Strain RNA1 RNA2 RNA3

WN1 DA FT WN1 DA FT WN1 DA FT
CMV-¥ny 91.8 91.1 91.8 90.4 89.6 90.5 91.2 89.3 90.9
CMV-SD 92.6 91.0 92.5 92.8 91.4 92.9 94.6 90. 1 94.4
CMV-Q 76. 1 76.0 76. 1 69.3 69.8 69.4 72.1 72.3 72.1
PSV-ER 66.0 66.2 66.1 58.0 56.9 57.7 56.4 57.4 56.4
TAV-V 67.9 67.5 67.7 59.2 59.7 59.1 53.6 52.6 53.3

2 CMV-WN1 CMV-DA CMV-+T  Cucumovirus 5 3

Tab. 2 Sequence alignment of amino acids of proteins encoding CMV-WN1 CMV-DA and CMV-T RNAs with the counterparts

of the 5 strains of Cucumovirus

1%

Similarity of amino acid sequences

Strain la 2a 2b 3a CP

WN1 DA FT'  WN1 DA FT'  WN1 DA FT'  WN1 DA FT' WN1 DA FT
CMVdny 96.5 96.0 97.6 93.5 90.9 93.2 81.2 81.2 80.4 950 93.9 93.5 97.2 97.2 97.7
CMV-SD 96.0 95.5 97.1 95.8 93.7 95.6 88.3 84.7 84.7 97.9 94.8 96.9 98.2 98.2 98.6
CMV-Q 83.5 84.7 84.9 73.8 73.2 73.5 47.4 47.0 47.3 82.4 82.8 81.4 80.9 81.8 81.4
PSVER 70.8 71.7 T71.5 53.8 54.3 54.2 33.0 33.9 34.5 64.1 66.2 63.4 47.6 48.1 47.1
TAVV 72.1 72.8 73.1 57.8 58.0 57.7 39.1 39.1 39.1 65.1 66.2 64.8 43.1 43.1 42.7

2.3 CMV-WN1 CMV-DA CMV+T CMV RNA3 5'NTRs DNAMAN
Clustal X CMV-WNI CMV-DA CMVEXT 9 CMV RNA3 5°NTRs
(1 CMV-WNI CMV-DA CMV+T  RNA3 5'NTR 1B
CMV IA 11 o

1 CMV RNA3 5°'NTR
Fig.1 Alignment of nucleotide sequence of 5'NTRs of CMV-WN1 CMV-T and CMV-DA RNA3 with 9 other strains of CMV

2.4 RNA35NTR CP CMV RNA3 5" NTR
CP MEGA 5. 1 ( 2-3). 5" NTR CP
CMV-WNI CMV-DA CMV-FT CMV I IB. 5 NIR
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CMV-WNI CMV¥T  SD CMV-DA
CMV-WNI1 FT YNP ; CMV-DA

Fl 2 RNA3 5 NTR W% 2 7 51 5 G0 it Ak B
A 353 NER CMV BT &9
Fig. 2 The phylogenetic tree of nucleotide sequence
of RNA3 5" NTR
A presentes 3 CMV isolates from the black
pepper in Hainan
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Fig.3 The phylogenetic tree of amino acid sequence of CP
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Complete Sequence Analyses and Subgroup Identification
of Cucumber Mosaic Virus Hainan Isolates
Infecting Piper nigrum L. in Hainan Province
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Abstract: The fulldength ¢cDNA sequences of genomic RNAs of CMV-WN1 DA and FT isolates from the leaves
of black pepper ( Piper nigrum L.) infected with cucumber mosaic virus in Hainan Province were determined by
using RT-PCR and sequence analysis. The RNA1 of the CMV-WN1 DA and FT consisted of 3361 3360 and
3359 nucleotides ( nt) respectively and encoded protein 1a. The RNA2 consisted of 3044 3048 and 3046 nt
respectively and encoded protein 2a and 2b. The RNA3 contained 2217 2224 and 2216 nt respectively and
encoded protein 3a and CP. The CMV-WNI1 DA and FT isolates had the highest similarity in the sequences of
RNA 1 RNA2 and RNA3 with the CMV-SD strain and their amino acid sequences of all encoding proteins were
also most highly similar with that of the CMV-Strain of which the amino acid sequence of all the proteins had a
93.5% similarity with that of the CMV-SD except that 2b amino acid sequence shared a similarity of 90% or
less. Analysis of the 5'NTR structure of RNA3 the phylogenetic tree analyses of 5'NTR nucleotide sequences of
RNA3 and CP amino acid sequences showed that the CMV-WN1 DA and FT isolates were classified into CMV
IB subgroup. The phylogenetic tree analyses of CP amino acid sequences also showed that CMV-WN1 CMV-¥T
and the isolate of the black pepper in Yunnan CMV-YNP were clustered into the same group while the CMV-
DA and the isolate of the black pepper in Hainan CMV-HNP were clustered into another separate group.

Keywords: Piper nigrum L. ; Cucumber mosaic virus; Hainan isolates; nucleotide; complete sequence analysis



