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Broad bean wilt virus 2 (BBWV2), # 7 # BBWV2 &4 & % (BBWV2-AH) #9 o £ ¥uis, LT Z 0 B e &
EEEAEI. > T HAEAB K4, 2 F &%, BBWV2-AH RNAL 4% % 5 944 bp (GenBank % % 5.
KY606992) .47 1 A ORF; BBWV2-AH RNA2 4% 3 587 bp (GenBank % %% : KY606993),4%4 1 4 ORF, 4
J ) B3 BR A R BR AR LI 54T B 7, BBWV2-AH RNA1 55 BBWV2 HA4t 5 8 47 649 4 5 82 R B AR UM 2 5 A
78. 4% ~96 Y F 87. 1% ~99% ; BBWV2-AH RNA2 5 BBWV2 344 5 49 04 45 35 B2 AL BR AR DL 551 A 76. 8%
~095.5% 4= 88.2%~98.3% . &KX RMBFIR G RAKF 54 27,BBWV2-AH RNAL 5 + H ¢ BBWV2-Hu-
nan RNAIL #§ %% % 2 % &, ™ BBWV2-AH RNA2 5 # Bw) 2 AN B RELE R, AL ¥ B4 B4 BBWV2-
BI35 B R — A4 .
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Identification and analysis of complete genomic sequence of
Broad bean wilt virus 2 Anhui isolate
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Abstract BBWV2 was detected from broad bean plants in Anhui Province by DAS-ELISA and RT-PCR. To fur-
ther characterize the BBWV2 Anhui isolate (BBWV2-AH), complete nucleotide sequence of BBWV2-AH was de-
termined. Sequence analysis suggested that BBWV2-AH RNA1 was comprised of 5 944 nucleotides, encoding one
ORF (GenBank accession no. KY606992) ; BBWV2-AH RNAZ2 was comprised of 3 587 nucleotides, also encoding
one ORF (GenBank accession no. KY606993). The comparison of nucleotide sequences suggested that RNA1 and
RNAZ2 of BBWV2-AH shared 78.4% —96% and 76.8% —95.5% nucleotide sequence identity with those of other
BBWV?2 isolates, respectively. Furthermore, the comparison of amino acid sequences suggested that RNAI and
RNAZ2 of BBWV2-AH shared 87.1% —99% and 88.2% —98. 3% amino acid sequence identity with those of other
BBWV?2 isolates, respectively. Phylogenetic analysis based on nucleotide sequences showed that RNA1 of BBWV2-
AH isolate was most closely related to BBWV2-Hunan isolate, while RNAZ of BBWV2-AH formed an independ-
ent branch with several Korean isolates, and was then closely related to BBWV2-B935 from China.

Key words  Broad bean wilt virus 2; Anhui isolate; complete genome; sequence analysis

TR EEEMAETEY . 9 FAO Sit. 38 159.5 7 o @ R A 5 — K, 7= i i i 5
2014 AF & ORI 92,5 0 b, S5y WE R TR 36, 7000, & EE BN H Broad

#: 2017 -05-02 EITHEA: 2017-06-12
I as AT AL CROD BHIFE 3 (201303028) 5 AR AR B2 B 2# RHEE R H (17A1125) s ZHIAA g8 = Ik AR R R

gy =]
HEEmE:
* W{E1FE  E-mail;dfzhang2002@163. com; fei. yan@mail. zaas. ac. cn



0680

5 4Ly

2018

bean wilt virus (BBWV) & /G E & & 1) EZ W 55,
I RE UL AL TR Comouviridae 78 9% 7 &
Fabavirus AR, HEELF A B 2 555 RNA 43
A 4 2 6.0 kb [y RNAL F1 3. 6 kb 1) RNA2,
BBWYV A 2 Foft fiL 5 0 o AR 45 1L 375 789 22 S L X 43 ohy
2 ML B BBWV1 f1 BBWV22

FRIE 1 & L3 BBWVI & A i3 . 1if BBWV2
Wj3K36 % A . BBW V2 3l 3o v 2 188 ol F i DA AE+F
IHEDT AL 1 A LRE AR Y FSAE - B SR A
B PRSI BT IR AR AR Y A A 55 2 R R AR
Y151 AE M R AL 25 75 AU RR A BE 1 ™ S
EE | FEEEEIE T BBWV2 HE S (BO35)
(R4 FE R 81 s I L R 3k R L T REEA T T
TRAGIHT o 25 B UK S0 X6F 11 PG A Y0 A 88 28 oA
FE b T P0G 3 R AT VR A L I T RO R RN
BBWV2, J1:34% BBWV2 #4324 (BBWV2-Ca)
MEEF A 2IPE] . TR 58 iz Y — B 4111% BB-
WV2 J3 854 SA B 43~ % 7 S R 2000 7 WA Ay 3
HUEE R BBWV2, B 59 XIP1-1 3% fi o
B X114 - 3a ()P 5 22 5. ABERRHR YL L A
GRS B Y BBWV2 1T T % A T BB-
WV2 75 54y 54 (BBWV2-AHD) (3L 41 4 5

H). 315 0 HE i BBWV2 2y BT 243k %
Z0HT . A5 BBWV2 [ 35k [R5 44 Fl AR S g AL g
WK o

1 #MREFE

L1 #F#y

WRERE : 2016 4F 3 L A TR R AR T
BRKFE KRB AR B b 4R 1250 5L
TRAFT =70 Cokseih & H

FE A : Mini BEST Plant RNA Extraction
Kit #1 PrimeScript™ One Step RT-PCR Kit I H
TaKaRa 24 7], 55 B 2 4 pUCm-T H1 350 g 4t 5 it
DNA A & 55 W B e TAY TRARA
), 78 AR IR & (DAS-ELISA) 1 H 3%
Agdia 3 H],

1% : T BBWV2-AH 4 5L [H 40 )7 5114 3 (1)
10 Xt 514 (£ 1) &% 4 Bk %" Al Hae-Ryun
Kwa " HGE . 519Z 04 TAEY TR R I
WA IR R A

W8 RNA: {fi i Mini BEST Plant RNA Ex-
traction Kit $#2H 100 mg & &M F B & RNA, {377
T—80CHH.

&1 BBWV2-AH EFEAFFIH S|4

Table 1 Primers for determination of BBWV2-AH genome sequence

5|4 Primer 211551 (5'-3") Primer sequence 7B Position
BBWV2 LCP-F GGCTTGATGGAGGAAGATG 1 611—2 812
BBWV2 LCP-R TTGACCAAGCATGTACCTC
BBWV21-1u AAACAAACAGCTTTCGTTCCG 18—1 098
BBWV21-1r CTGAAATAGCTGCCATAGCAG
BBWV21-2f TTTGCAGCGTGGATGCC 91 005
BBWV21-2r CTTGTAGCCTGACCAAAAAGG
BBWV2(RNA1)-F2 SGCAGATTGGTTATSWGAR 1 500—2 389
RNA-1 BBWV2(RNA1)-R2 ACCGTGAGRCCCACWAR
BBWV2(RNA1)-F3 MGRCGAAGRCACGCAGTRRT 2 7= 3 208
BBWV2(RNA1)-R3 AAGCACACTTGTGTYCTMACAT
BBWV2(RNA1D)-F4 CAAAGTGATRTKCCTAAYC 3 039—4 600
BBWV2(RNA1)-R4 CCRTCAAAYCTGCTGTAA
BBWV2(RNAID)-F5 CGSCTWGATCGTGGTCC B
BBWV2(RNA1)-R5 TTCCCTCACTACTGAAATTTACTC
BBWV2(RNA2)-1F CAAACAGCTTTCGTTCCGAA S
BBWV2(RNA2)-1R AAGCCATCTGCCACCAATTC
BBWV2(RNA2)-2F GCCATGTCAGGTGCTGGA
RNA-2 BBWV2(RNA2)-1d CGCATRGTYTCYGTRGCWGA 80271 680
BBWV2(RNA2)-2u TACAAYTTRCCTGGRCCTAGC [ SEA 3
BBWV2(RNA2)-2r CATGTTCCCAACCTTTTCAATGT
BBWV2(RNA2)-3u ATTYTRGATTTTACYCTYATGAG
2 353—3 489

BBWV2(RNA2)-3d

AGGTCATGGAACCCATTTTAATGG
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1.2 Ak

7 7 22 75 0 7 R R & (DAS-ELISA) £ i)
Z IR AT AT

BBWV2-AH 4 5: [H 2 J7 51 1) RT-PCR ¥} :
PL BBWV2-AH {2 4% A& 1) 2 5 5 24158 RNA
MR, 3 1 PrimeScript™ One Step RT-PCR Kit
VLS, DA B R A e iR R R R 5 | )
g 35 BBWV2 25K 41575101 RNAL (1) 6 X154
FIRNA2 1 4 X 51439847 PCR ¥ 16 (R D, £ 1X
TAE HLPKZZ vl - 28 120 B i5 4 i Uk 43 25 PCR
/P

BBWV2-AH 43 K 41 )5 5] (1) 5 [ AL T - il
A UNIQ-10 #:50 DNA Jig [l 77 £ [l PCR =
Yotaifh, F5 pUCH- T 8k & 35, 7 b A KB T
DHb5q J535 5%, 4 i BOE A se i AT 4808
B PE M TR AT T AR TR C ) B0y A RN
DY s B4 R Bl ik B e 4 3 I 1 &5 SR A [ 1)
JPHWE Ry B 2 0 5 45 4L PF 300 7y 45 21, 3K45 BB-
WV2-AH £ H 4751,

BBWV2-AH 5L 4 7 51 53 #7: N GenBank
HiR1S BBWV2 oAt 39 DBy 25 W A 741, LA
[G)E ) EHF R MIR B Patchouli mild mosaic
virus (PatMMV) U0 il e G E i 7 1 %5 Broad
bean wilt virus 1 (BBWVDUS Sy ANEE, AR 3 H I
20 RNA1 fil RNA2 [F51, {# ] DNAstar #{4 g
MegAlign #47 H i &) 152 HE K2 A i i5h X5 471 EE T 43
Hr o MEGA 6. 0" k47 R 48 & 5 W 44T » 2R 468
PR IS TIE A R G R B R 1 000 IR
RN A RERIT Rk B RIFNET A S

2 HRE5HM

2.1 BEZEERSEAHEISEAKRTEEERE(LCP)
= ol

fift FH Az 2% 35 95 1 A U7 &5 (DAS-ELISA)
XFSRAE B 2B A S AR I R BRI R AT A
D, ikt o Aer i 25 SR S B v €, Ol BH %, SR B L
A A GRS EE s IR I g R O E L
B, RIAA & B, 1] BBWV2 14k
T A KWK A (large coat protein, LCP) 5|4
BBWV2 LCP-F #1 BBWV2 LCP-R M\ & Stk A
HRf g 2 1200 bp (9 4570 1 fd B 4 T R
YIS (B D X 3545 B Y 25l A7 S B 5

M 50 Fex 4 3 B A 5 FE R 2 58T
BRI EFLFLCP) ,

M 1 2 3

bp

2000

1000
750

500

250

100

M: DL2000 DNA Marker; 1~2: Z& Gtk 15 3: %8 SR M-
M: DL2000 DNA Marker; 1-2: Broad bean leaves infected by
BBWV2; 3: Healthy broad bean leaves

E 1 BBWV2 £ 2%5]4 RT-PCR #:ill
Fig. 1 Detection of BBWV2 using special primers by RT-PCR

2.2 BBWV2-AH EFA£F I ESNE
2.2.1 BBWV2-AH RNAI1 # 7 &

1A HG BBWV2 22804y 554 BBWV2-AH (14
FEHAT  DAFRIU) A2 SRR R RNA SR, 43501 A
BBWV21-1u/BBWV21-1r, BBWV21-2f/BBWV21-2r,
BBWV2(RNA1)-F2/BBWV2(RNA1)-R2, BBWV?2
(RNA1D)-F3/BBWV2(RNA1)-R3,BBWV2(RNAD)-
F4/BBWV2 (RNAD)-R4 FI BBWV2 (RNA1)-F5/BB-
WV2(RNAD-R5 H 8| #3417 BBWV2-AH RNA1
SORE. XIS YA T B RR B EE A FRL UK L 43 AR IR
/A1 081,1 076.881.1 084.1 562 bp 11 767 bp i) H 1Y
R BCCEL 2), WP J5 #0647 e 90 BF 42 3k 4% BBWV2-
AH RNA1 £} 5 944 bp, &4H 1 4 ORF, t5F
216 bp,Z1ETF 5 828 bp. i 1 870 PNEIER .

M 1 2

M 3.4 5 6
bp bp
2000

1000
750

500

250 250

M: DL2000 DNA Marker; 1: BBWV21-1u/BBWV21-1r; 2: BBWV21-2f/BBWV21-2r;
3: BBWV2(RNA1)-F2/BBWV2(RNA1)-R2; 4: BBW V2(RNA1)-F3/BBWV2(RNA1)-R3;
5: BBWV2(RNA1)-F4/BBWV2(RNA1)-R4; 6: BBWV2(RNA1)-F5/BBWV2(RNAT)-R5

E 2 BBWV2-AH RNA1 EFA 6 MR ERTIEER
Fig.2 Amplification results of six fragments of
BBWYV2-AH RNA1 genome
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2.2.2 BBWV2-AH RNA2 #y 7 [

Dh# S BRI 4 RNA AR L 435311 L BBWV2
(RNA 2)-1F/BBWV2(RNA 2)-1R,BBWV2(RNA 2)-
2F/BBWV2(RNA 2)-1d, BBWVZ(RNA 2)-2u/BBWV2
(RNA 2)-2r 1 BBWV2(RNA 2)-3u/BBWV2(RNA 2)-3d
A5 WA PCRY . 370428 10 BRlR i e
HLTRARIN 35145 2R/ 951.875.1 092 bp 111 136
bp 1 H 9 R B (&L 3D I Ja 1y 81 9F 4% 53 A 2
BBWV2-AH RNA2 4K 3 587 bp, &4 1 4 ORF,

AT 209 bp, 2 ETF 3 406 bp, 4@ 1 065 MEILE .

M ] 2 3 4
bp

2000

1000
750

500
250
100

M: DL2000 DNA Marker; 1: BBWV2 (RNA 2)-1F/BBWV2 (RNA 2)-1R; 2:
BBWV2 (RNA 2)-2F/BBWV (RNA 2)2-1d; 3: BBWV2 (RNA 2)-2u/BBWV2
(RNA 2)-2r; 4: BBWV2 (RNA 2)-3u/BBWV2 (RNA 2)-3d

B3 BBWV2-AH RNA2 £ EFH 4 M BHTEER
Fig. 3 Amplification results of four fragments of
BBWYV2-AH RNA2 genome

2.3 BBWV2-AH ' BEYERE AR 554

FIFH DNAStar e BBWV2-AH RNA1(KY606992)
o ESE J= K HESING RN SIS NN 187 S| E [ & e ]
39/ BBWV 2 B W) i A7 1 R 9] L 4 55 R )7 41
R PE 40 H7. BBWV2-AH RNAL 5 BBWV2 HAib
B IAGTRIR TR B ME g 78, 496~ 96, LR [ VB
PER 87.190~99% ., L5k F Hh = R 14 40 254 BB-
WV2-Hunan RNA1 (KJ789403. 1) AZ# 2 . 4 3 ik 7]
PSP 35 R B s 5 40 PatMMV-Philippines 43 55 %)
RNAT (NC003975) 4% H BR . & KL 2 [\ JE vk 89. 3%
F195. 7% ; 5 BBWV1-Ben 43254 RNAL (AY781171)
AR R SRR IR 530 R 64. 426F0 60. 6%0(F 2) .,

¥ BBWV2-AH RNA2 (KY606993) 53k [
JERELH AR GHTINEAEER R 18 Moy B ity
AT IR T 5 & 2L 1R 1y 9] [R) U5 14 43 #r. BBWV2-AH
RNA2 5 BBWV2 HAth oy B WA BR IR IR Ky 76. 8%
~95. 5% AR R A 88. 2%0~98. 3%, ik
BBWV2-RP4 43 %% RNA2 (JX183228. 1) 1
R [R]85 5 43 254 BBWV2-B935 RNA2
(AJ132844) F i [ 4 2 ¥ BBWV2-RP5 RNA2
(JX183230. 1) & F& R [A) U6 14 % 1 5 5 A PatM-
MV-Philippines 4> & %) 1) RNA2 (NC003974) % #
R B LR R E R 83, 9% 1 91, 9% s 5 BBWV1-
Ben 4} EH) RNA2 (AY781172) R & 1R[]
PR N 56. 2% F0 58. 3% (F 2).,

&2 BBWV2-AH 5HMEX S BMRERMEERF FIE L3S

Table 2 Nucleotide and amino acid sequence identities between BBWV2-AH and other related isolates

e o 5 RNAL B335 BHREEN/ % QIR % RNA2 B35 ZIFmERME/ Y% ZEmREFEE/ %
. RNA1 Nucleotide Amino acid RNA2 Nucleotide Amino acid
Isolate Host Country . . . . . . . Rk . .
accession no. identity identity accession no. identity identity

MB7 Vicia faba H A AB013615 89.3 95.5 AB013616 83.6 94. 8
1P Capsicum annuum H A AB023484 78.7 87.8 AB018698 79.7 90. 6
IA Gentiana spp. ERN AB051386 88.2 94. 6 AB032403 84. 4 94. 1
K Capsicum annuum | AF144234 91.9 90. 6 AF104335 83.4 95.0
B935 Vicia faba [ AF149425 86.3 94.5 AJ132844 91.3 98.3
XJ14-3 Lycopersicon esculentum i FN985164 94. 1 98.5 HQ283389 83. 4 93.2
RP1 Capsicum annuum &[] JX183221. 1 78.8 87.8 JX183222. 1 94. 4 97.9
RP2 Capsicum annuum & [ JX183223. 1 78.8 87.8 JX183224. 1 93.8 97.6
RP3 Capsicum annuum i JX183225. 1 94. 2 98.1 JX183226. 1 95. 3 97.6
RP4 Capsicum annuum i [E] JX183227. 1 78.7 87.9 JX183228. 1 95. 5 98.0
RP5 Capsicum annuum &5 [ JX183229. 1 79.1 88.0 JX183230. 1 94. 9 98. 3
RP6 Capsicum annuum &[] JX183231. 1 79.0 87.9 JX183232. 1 95, & 98.1
RP7 Capsicum annuum & [ JX183233. 1 79.0 87.9 JX183234. 1 79. 3 90. 5
BB2 Vicia faba i KC625492 79.0 88.0 KC625506 80.0 90. 9
BB5 Vicia faba i [ KC625493 93.9 98.3 KC625507 92.8 97.7
BB9 Vicia faba i [E] KC625494 78.5 87.8 KC625508 95.3 98. 1
GP2 C. annuum var. gulosum &[] KC625495 78.9 88.0 KC625509 94.5 98.1
GP4 C. annuum var. gulosum & [ KC625496 78.9 88. 1 KC625510 94. 5 98.1
GP5 C. annuum var. gulosum i [ KC625497 78.9 88. 1 KC625511 94. 4 98.0
R Pisum satioum i [ KC625498 94. 0 98. 2 KC625512 93. 3 98.0
P3 Pisum sativum i [E] KC625499 93.9 98. 1 KC625513 93.3 98. 1
PAP1 C. annuum var. gulosum 55 [ KC625500 78.9 88. 2 KC634010 93.1 97.9
PAP2 C. annuum var. gulosum &[] KC625501 79.1 87.9 KC625514 93.0 97.7
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AR wE ‘lﬁ% RNA1L Nucleotide Amino acid RNA2 Nucleotide Amino acid
Isolate Host Country . . . i : i . . . .
accession no. identity identity accession no. identity identity
PAP3 C. annuum var. gulosum &[] KC625502 79.0 88.3 KC625515 92.9 98. 1
SP1 Spinacia oleracea G| KC625503 78.7 88.1 KC625516 94.5 98. 1
SP2 Spinacia oleracea | KC625504 78.7 88.1 KC625517 94.4 98.0
SP Spinacia oleracea | KC625505 78.8 88. 1 KC625518 O3}, 3 98.0
XJP1-1 Tomato Hr[E KC790225. 1 88. 5 95.7 HQ283390. 1 81.6 91.0
Ca Capsicum annuum i [ KF498696 92.8 96. 9 KF498697 81.3 91.9
SG1 Dioscorea op posita [ KJ789136. 1 87.9 94, 8 KJ789137. 1 84.1 93.0
hunan Chilli [ KJ789403. 1 96. 0 99. 0 KJ825857 84.3 93. 2
LS2 Leonurus sibiricus | KM076648 88.9 93.1 KMO076649. 1 80. 0 91.3
DO Dioscorea op posita | KT246495 88.0 94. 8 KT246496 94. 2 92.8
RP1 Capsicum annuum &[] KT380022. 1 78.8 87.8 KT380023. 1 84.7 97.5
BBWV-BRI Dioscorea oppositi folia i KU641565. 1 88.2 95.0 KU309314. 1 84. 4 93.0
SN Gynura procumbens i KX686589. 1 89.0 95.2 KX686590. 1 84.2 94. 2
ME Megaskepasma erythrochlamys ik NC003003 78.4 87.1 NC003004 76.8 88.2
PatMMVa Pogostemon patchouli H 7 NC003975 89. 3 95.7 NC003974 83.9 91.9
BBWV1 Capsicum annuum THHEA AY781171 64. 4 60. 6 AY781172 56. 2 58. 3
100rRP1 Capsicum annuum #E JX183221.1
48 LRP1 Capsicum annuum %[E KT380022.1
61l_gps Capsicum annuum §H JX183229.1
IP Capsicum annuum HZZ AB023484
GP2 C. annuum var. gulosum #E KC625495
100|100 GP4 C. annuum var. gulosum #E KC625496
GP5 C. annuum var. gulosum #E KC625497
PAP2 C. annuum var. gulosum (Paprika) g KC625501
BB2 Vicia faba % E KC625492
1001 BBY Vicia faba 55 KC625494
SP1 Spinacia oleracea §H KC625503
SP1 Spinacia oleracea % H KC625504
44 RP2 Capsicum annuum 5 E JX183223.1
100— RP7 Capsicum annuum % JX183233.1
RP4 Capsicum annuum 8H JX183227.1
91%0 RP4 Capsicum anmuum 88 TX183231.1
100 100 — PAP1 C. annuum var. gulosum (Paprika) & E KC625500
76— SP Spinacia oleracea #E KC625505
PAP3 C. annuum var. gulosum (Paprika) & E KC625502
ME Megaskepasma erythrochlamys 13 NC003003
LS2 Leonurus sibiricus #E KM076648
B935 Vicia faba ¥ AF149425
L 100~DO Dioscorea opposita ¥ E KT246495
4 100 BBWV-BRI Dioscorea opposita &5 KU641565.1
SG1 Dioscorea opposita H1H KI789136.1
100 IA Gentiana spp. HZ< AB051386
XJP1-1 Tomato Ht & KC790225.1

100 — MB?7 Vicia faba H7Z< AB013615
100|72 E PatMMVa PatMMV Pogostemon patchouli H Z< NC003975
SN Gynura procumbens & E KX686589.1
K Gapsicum annuum #5E AF144234
Ca Gapsicum annuum 1 [H KF498696
XJ14-3 Lycopersicon esculentum MILL H1 & FN985164
Hunan chilli 5[ KJ789403.1
AH Vicia faba " [ KY606992%
RP3 Capsicum annuum 55 [E JX183225.1
BBS5 Vicia faba 5 E KC625493
P2 Pisum sativum & E KC625498
100 L P3 Pisum sativum g E KC625499

Fig. 4

Ben BBWV1 Capsicum annuum WEHEF AY781171.1
0.050

4 ET BBWV2-AH RNAL £ KERAHF5H BBWV2 S EMRFHUX R
Phylogenetic relationships of BBWV2-AH RNA1 with other isolates based on genome sequences

RNALBSRS  ZAFRRFEUEN:/ 0 ZERREIEM:/ % RNA2 BSRS  BATmmEm:/ % &EmmEtE/ %
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2.4 BBWV2-AH 5HMHBEWRGEHL ST
JBtsE BBWV2-AH (2 I8 5 #F 6 ¢ & . LLIF]
J& i) BBWV1-Ben Al PatMMV-Philippines SH4M g,
Sy R % oy B S B /Y BBWV2 7y BT
RNAL F1 RNA2 #%H BT 5 R G (B 4~5),
MR W] LLE ), BBWV2-AH RNAL 5
i) BBWV2-Hunan [/ 552 5% & il » 5 o E 19 45
B4 BBWV2-B935.BBWV2-SG1.BBWV2-XJP1-1,

B (E 4),

100[ RP1 Capsicum annuum ¥ [F 1X183222.1

RP1 Capsicum annuum #5H KT380023.1

RP2 Capsicum annuum [ JX183224.1

GP2 C. annuum var. gulosum % E KC625509

of GP4 C. annuum var. gulosum g KC625510

95 GPS5 C. annuum var. gulosum & KC625511

RP5 Capsicum annuum [ JX183230

SP1 Spinacia oleracea % E KC625516

100" SP1 Spinacia oleracea % KC625517

AH Vicia faba ¥t [H KY606993 %

RP6 Capsicum annuum % JX183232

BB9 Vicia faba #E KC625508

RP3 Capsicum annuum 8 1X183226

RP4 Capsicum annuum #5H 1X183228

BBS Vicia faba #H KC625507

PAP3 C. annuum var. gulosum (Paprika) & E KC625515
PAP2 C. annuum var. gulosum (Paprika) & [E KC625514

100

PAP1 C. annuum var. gulosum (Paprika) & E KC634010

BBWV2-Ca fil BBWV2-XJ 14 - 3, & [E (4> 54 BB-
WV2-1.S2, BBWV2-DO, BBWV2-BBWV-BRI, BB-
WV2-SN, BBWV2-K, BBWV2-RP3, BBWV2-BB5,
BBWV2-P2 BBWV2-P3 fl H A () 43 & ¥ BBWV2-
MB7 . BBWV2-TA AR il — K3, 15 [ i H A
53 B RUET N3 ) BBWV2-ME 43 B4 il — K 2
DAL S 5 PEHEA 9 BBWV1-Ben 43 859 55 4 ¢ &

100|

51

84 K
98
98

100

—
0.050

P2 Pisum sativum B KC625513

89! SP Spinacia oleracea %5 E KC625518
B935 Vicia faba ¥ [H AJ132844
Gapsicum annuum 8 E AF104335
XJ14-3 Lycopersicon esculentum MILL H1 |5 HQ283389
Hunan chilli #r & KJ825857
SN Gynura procumbens % E KX686590
L | 100 IA Gentiana spp. H A< AB032403
99 ﬂ‘E PatMMVa PatMMV Pogostemon patchouli F 2 NC003974
MB?7 Vicia faba HZ< AB013616
73 SG1 Dioscorea opposita ¥ [ KJ789137
WEDO Dioscorea opposita 5 E KT246496
100 =~ BBWV-BRI Dioscorea opposita & E KU309314
Ca Gapsicum annuum 1 [ KF498697
XJP1-1 Tomato H1[E KQ283390

ME Megaskepasma erythrochlamys ¥ /il NC003004

RP7 Capsicum annuum % H JX183234

100 BB2 Vicia faba % H KC625506
76“_E IP Capsicum annuum HZZ AB018698
99
99 LS2 Leonurus sibiricus B E KM076649

Ben BBWV1 Capsicum annuum WHEF AY781172

E 5 E-F BBWV2-AH RNA2 £ KEREAFFIH BBWV2 B RFEHNL KR
Fig. 5 Phylogenetic relationships of BBWV2-AH RNA2 with other isolates based on genome sequences
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