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SRR DNA IRt 2 B TEE

El']:\ ]71:5‘7 %'J\%a ﬂ —H_a 7‘&4’6,}'_

RN R E R AT ST S, 0 510642)

HE: [BEW] TR ERE RN EREHEEA® DNA &R (Badnavirus) W&, o kE B RN EE
VAEY Badnavirus WEFEHBEME S TFER. [FE] B30 B TENFH 7 EREHNILE R4+
Badnavirus @& & EHA4AF 5], FIF BLAST TERI©AEMFRUEHATF I 0. VER]Y &H AT Badnavirus i
FHAEHERAATREN, 2K 7 522 bp; KEAEHEE 7/ ORFs, #MHRDEANLSTEI N
17.58. 14.93, 214.77. 11. 86, 11. 31, 16. 12 fu 11. 00 kD. H B EHA 58 E 5 ST RF H ( Dracaena mottle
virus , DIMV) K/MRAEZ 9 MEHER, F#EZEARTBRTFF —BER 99.7%, ORFs 1~ 3 4ual @ IR )T 5|6
—BF 0514 99. 3%, 100%. 99.2%, W5 v C MM 14 B Badnavirus FHER B W RKZERETFI| —FEN
32.0% ~ 44. 0%, [E# Y R R IRE IR EIER B # & FATFFHE Badnavirus %, 1ZFE 5 DMV B F#
&, DRENE R T Badnavirus {HESBEWE LT EREED, RECRENICEN T Badnavirus FiEH 7+
FaBYaGEEEE RGP TEFRTH,

KB BRA AFRDNMREE; 2 TEE

Molecular Identification of Badnavirus in Dracaena
sanderiana from Hubei of China

CHEN Xiu, RUAN Xiao-lei, ZHAO Qin, LI Hua-ping

(Laboratory of Plant Virology, South China Agricultural University, Guangzhou 510642)

Abstract: [Objective] In order to identify badnavirus in Dracaena sanderiana with typical mottle symptom from Hubei of
China, and to compare the genome molecular variation between isolates of Dracaena sanderiana badnaviruses, the complete genome
sequence of Dracaena sanderiana badnavirus Hubei isolate was obtained. [Method] The complete genome sequence was got
through subsection cloning and sequencing, and the sequences were analyzed with BLAST and other softwares. [Result] The
complete circular genome nucleotide sequence comprised 7 522bp, which contained 7 open reading frames (ORFs) on the
plus-strand that potentially encoded proteins of 17.58 kD, 14.93 kD, 214.77 kD, 11.86 kD, 11.31 kD, 16.12 kD and 11.00 kD. The
genome organization was highly similar with the newly reported badnavirus Dracaena mottle virus (DrMV) . The size of Hubei
isolate was 9 nucleotides shorter than DrMV. They shared 99.7% identities over the entire nucleotide sequences, and 99.3%, 100%,
99.2% over the presumed amino acid sequences of ORFs 1-3, respectively. [Conclusion] The genome organization and the
comparison analysis of sequences between the genomes of badnaviruses revealed that Dracaena sanderiana with typical mottle
symptom from Hubei of China contained badnavirus, and Dracaena sanderiana badnavirus Hubei isolate and DrMV belonged to the
same species, and the genome molecular variation between isolates of Dracaena sanderiana badnavirus was very small, which was
much different from previous results that significant molecular variation existed in badnavirus isolates from different plants.
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0 3lF

[WF5% 7 Y & 5t47 (Dracaena sanderiana) &
— T DL AR, o b R e
262005 7 5 HAEIAL— AR AR I E v
Fr AR 4 RE SR AL SRR, PA5E ) Badnavirus (FF
R DNA JEEE) Jaislig. AMAR EAREWR, 3
A BB E SV, A0 517 Badnavirus
SREER AT T W3 B ) o R AN e . RIS T
Badnavirus JiEE AN F] 7 AR 502, ANHFTURE L
B NTIR G & AT AN IR 23 B4 [B] e R A AR AUR 1)
. LAT ARGl Y ‘& Be T 9304 44 Lucky
Bamboo, X 4 Al e LA, 4 F & R e iR JE
(Dracaena) MEREARKCEAIHAEA, 5= InAIHE By A
JEPFIE M HAT X, 20 20 80 ARSI = 511k

Hr R, m R B s R AR AR AL, BT Ak,
XAE 2007 A —Fw Ok T o B AR & w ST AT B AR
Badnavirus %% # {13 1. Badnavirus J& T 1EF= A€
JR#E A} (Caulimoviridae) , JREHAZER I IR X EE DNA
(double-stranded DNA, dsDNA) , J&2iif %57
(pararetrovirus) o JEERLAA AR, K/ANA 25~30

nmX60~900 nm, KZ* A4 30 nmX130 nm!*,
Badnavirus 5 #5541 /N Ol 7.1~8.0 kb, Y
4 34 ORFs™, R4~ ORFs 4wt 2 AN/INEH,
3/~ ORF %ifih—"M K2 RE A, HEN ORF3 Hifid(1)
REAWRLRARE AN K= 5% eiiss) . 3%
FC AN AL HIAH DS 2 ANV AP ORF3 AT 3 AN
SEIEESE, A N g R A R B W Caspartic
protease, AP) . Wikl (reverse transcriptase, RT)
F1RNA B H (ribonuclease H, Rnase H) , H 3 MK
TR, ol tiE s E A4S X (movement
protein domain, MP) | ‘& & P2 BRI B IR 1K) RNA
¢k & X (cysteine-rich zinc finger-like RNA-binding
region, RB) . 3 -ANE S PR giEIX (second
cystein-rich region, 2nd CR) . 7EJEDRZH [FBE LA
) B XA — B R 577 41, s tRNA™ (methionine
tRNA) g4 Az 4, Badnavirus 95 #54% R AL 27
AP EAT R (AR S S, AT Rf(Y) Badnavirus
R S NG S | S (A = el T N I N
Badnavirus 5 5 7 2 )55 R AL R A AR AR, Wil
£/ GenBank 11 8 [ili ) 7 4% Badnavirus J £ 6 > A3 [7]
I3 BN AN DA A RS T A 2230 500 MZ R, 1
HILFHI 728 53k 30%LA 111, Badnavirus #5 2 £

TEAFE. TR AR, 3k, wInTh, ZHIE 2 Rhk
W AT L BEY) ERI, g RIEIR 2 R 24,
ARG, TErt. RREEBEEL. ZlRABLE. Mg,
BKWTS BKIRFE BB, IEBE, PR a0, Hod
FELR S0 (Banana streak virus, BSV) Lk —Fil
L oA 9 27, Badnavirus 9 i 35 A A
A FAHD T B RME R, A RE AR R
Ky, A ] gy AR DATFIDIN ]
DKL 20 7 91) 15 5 K4 3 BT & i 5 458 5 S M Bf R0 L2 1)
e AT C v AR Badnavirus g 54 K 41 {7
SFIX PSR PCR iS40, Gl PCR F15e )
J515384% 8 Badnavirus Ji 2R AL R AE AT . H
17 P AME & ST L 2 4iE Badnavirus 9 8 [ — M
#oEYR, EEEVILE SRR E AT, BRI
BT A BB AR RRAR BRI AAE R, i Badnavirus
WD AT REER A DU 1 Dt ) |0 Y AT
OB ARS8 T AL s 27T F A7 4E Badnavirus
W G AR R A b I R B AT
Badnavirus Jp £ AN 7] 43 B ) 1) 15 AR Ul AR TE 1)
HeEY b Badnavirus 9 #5 AN 7] 43 B W] (1) 43 42

[=A
It o

1 MBS

1.1 HEYP R Fn s R R K

FIIRERE: BEALSZFFIR DNA 95 8542 e 1 2 DL g
SR PRI B A SRR I & DL R Bl b — AR (%
WA & S oAb K AR KRR , JBR
L RE 105 ¥k DLW CTAB V142 HUE 547 5 DNA,
T—20CIR1EE&H

SePESAR: pMDI18-T #ifk, W H KERAWAY)
THE/ 7. Escherichia coli IM109 Bk k41 4 bk
2RI TR TS RAT
1.2 PCRFNZgE

PUE 50175 DNA ABEHR, #R4% Badnavirus % 25
8 7 AU AR 7 X 38 —RT A1 RNase H gmfit X (1) 15 7
514 BadnaFP #1 BadnaRP!"®, PCR 4" ##44 Fi B 1.PCR
T2 1% BN UK IS, JEH 3 AN
FEY 147~ H] DNA BER ISR CRARAEY) A R
AFFEED [, R B PERE S pMDI8-T #if4k
I, #e4k E.coli IM109 Ji5 0 B FH I e b, T 3 ANBH
SLRES A o Wt SR AR B Wl AE ABI
PRISM™ 377XL. 3730 DNA M5 E5em. SRIAH
PR B 1 g Bt TIE RS 19 2-FP, 5
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Badnavirus i #E tRNA™" 45 & X AR <5 X T 555 |4
BadnaT!'"IPCR #8943 Fr B 2, we el e 5 vk A o 7
FAE B 1 A B 2 HR A pf e 4 SR e vh g IE )y
Se514) FPL AR S In) R 251 4) RPL, 973845 B 3.
(B[R BE 3 PCR = HEN 7 (o RE AW AEY) T
FEAFSERD » SRJEARIEI 45 B 511514 FPL-R,
5514 FPL PCR ¥ 3413 )y Bt 4; &l 54 RPL-F, 5
514 RPL PCR ¥ #43 - B 55 Wit 514 6-FP Fl 6-RP
PCR " M413  BE 6, B4 38 v Bear e . iy O
EREY  GIEsnE O .

%1 TaFE DrsBV-HB E[ELHFFETH PCR 514

Table 1 PCR primers used in cloning of the DrsBV-HB
genome sequence
5149 P31l (DA
Primer Sequence Position (nt)
BadnaFP 5" ATGCCITTYGGIAARAAYGCICC 3’ 5536~5558
BadnaRP 5" CCAYTTRCA IACISCICCCCAICC 3" 6088~6111
2-FP 5" CTGTGGCTATCGTCGAGA AAC 3’ 5685~5740
BadnaT 5S"MYMWNGCTCTGATACCA 3' 1~17
FPL 5" TATCTCGTCCTTCACTCACTAC 3’ 7127~7148
RPL 5" ATGGTCCATCTTCCTTTGA 3’ 5568~5586
FPL-R 5" CATCGTACCTGCATGTCTAC 3’ 1589~1608
RPL-F 5" ACAAGGATGGGCCGAAGAAG 3' 35633582
6-FP 5" ACTCGTTCGGGTACATGCTC 3’ 1563~1582
6-RP 5" CGTGAGGTTTCCCACGATAGT 3’ 3608~3628

I: P Bk RBEENS, Rare base Hypoxanthine; Y: C/T; R: A/G; S:
G/C; M: A/C; W: A/T; N: A/G/C/T

J B PCR Y HGAA R N : 25 pl R AR R 7 20~
100 ng-ul™ (AR 1 ul, 10X PCR Buffer (Mg** plus)
2.5 ul, 2 mmol-L" ff] ANTPs 2.5 ul, 4.6 nmol-ml” [¥]5]
W% 2 ul, 5U-pl" ff) ExTaq /0.2 pl, ddH,014.8 pl;
P WBHCN: 94 CTIALME 4 min, 94°CA5E 30s, 50°C
IEK30s, 72°CHEM 30s, MAHERGEMPBEAT 33 MG
W, 72°CLEM 10 mine FE 2 M AR RS B 1A
[ [fJ2: 5.7 nmol-ml™ ({1514 2-FP 1 ul, 5.9 nmol-ml”
(11514 BadnaT 2 pl, ddH,O 15.8 pl; ¥ S5 A B
I AN AL JEAFE A 72 CHEMf 2min. FBE 3 (03
Bk R 5 F BT AR : 2 X GC Buffer T (Mg plus)
12.5 ul, 10 mmol-L™" ff) dNTPs 1 ul, 5.7 nmol-ml™ [1)5]
W 1pl, 5 Ul 19 LA Taq B 0.2 pl, ddH,0 8.3 pl;
PGS B L ARIE: R 68°CLEAh S

min, WAPERIZEMVEAT 30 MEIR, e 68°CIE
10 min. B 4. 5. 6 MY A RFISH S B 2 2
KM, AFEEIE 5.9 nmolml™ FIZI4# N 1 ul, B
KLE 52°C
1.3 F5 a2

H Contigl AT 5 $4%, 1F GenBank ' H]
BLAST T H AT [RIUEF 414 %, H ClustalX Fl
PHYLIP 3.63 AT ALIEAT 541 R FELL B 5347 o

2 HRSN

2.1 ERHFIA DNA FE L5 EY (DrsBV-HB)
EREINEFEAFT

XA R IIRAE IR & ST PRFEREAT F B 1 % PCR
TR, LRI 1) A & ST R Rk A
4 Badnavirus i 5E, #rds A i PTAHIR DNA Ji i
Wdt4r 254 (Dracaena sanderiana badnavirus Hubei
isolate, DrsBV-HB) . U 3 Mkt ilidi4T PCR
SrBURER T . AR, 3 AN S B AT
iR FER LYY (81 -A) JPhlek
576 bp, 1E GenBank H 3T [RIJRMHIE R &5 KRN, %
B Hew Badnavirus i 2iAH N AZ TR 7 91— 8050
58.0% (SCBV-IM, AJ297091) ~99.6% (DrMV,
DQ473478) (4iRAER) o KB 2 ¥4 (K
1-B) 7414 K 1855 bp, 5Bt 1576 bp FAIHEATEL
X AT, IS TURARAF K 427 bp HIEEH 5y, 3
B B 2 IR B 1 R d il B IERf i,
B 3 § = K /N A 6 000 bp (B 1-C) 5 R4 A B
3 PCR =4l 45 Rt 519, xF B 3 #4743 Be O
B 4~6) sifEllFRL, a3 RHh 5944 bp 1) Fr
B, R BSRBL 2 BEHHERIMIR.
2.2 DrsBV-HB EFBLEM ST

AP B — ARG iz R 741 (8 2)
4=KH 7 522 bp, i%F4)) (GenBank i 5 4 EF494181)
IEHEEL T 7 A~ ORFs, B 2 1~ ORFs %/, 55 3 4~ ORF
K, gl — A2 RER, X5 Badnavirus Ji
S5f—3. ¥4 th ORF3 #EF M JEMR 7 41{E NCBI ¥
uliiEAT BLASTp 207, &I ORF3 %455 Badnavirus
i iE ORF3 4t i) 2 & 1 —BUN i FE RS R 7, 4y
MARKRBREAE (AP) . Wi H (reverse
transcriptase, RT) . RNA fif H (RNase H) , i&5f
JUA™ Badnavirus Ji 25 CH R SEIREE T, 405l hig sl
FX (MP) . & &Rt BHRIR M) RNA 455X

(RB) « B -ANE ALK (2nd CR)  (E2) .
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M,;. M,: DL 2000 marker, M;: DL 15000 marker, 1~4: J7Bt 1 PCRJ"

TEAEHIFE CK

B 6~8: JYB 2 PCR P14, 10~12: 3 PCR §}

M; 10 11 12 13

2500

HMrEH), 5. 9. 13:

M,, M, stands for DL 2000 marker, M3: DL 15000 marker, 1-4: PCR product of segment 1; 6-8: PCR product of segment 2; 10-12: PCR product of segment 3;

5,9, 13: Healthy CK”

1 BRI ONA mEHIL 2 B R FLE 3 A R B PCR 47 1E P4 BY BRIk A&

Fig. 1 Agarose electrophoresis analysis for the PCR products of the three segments from Dracaena sanderiana badnavirus Hubei

isolate genome

tRNA met

RNase H

DrsBV-HB

7522 bp

DrsBV-HB: & ST FPAR DNA AR E#IIL 7 24, 564 L% 4> ORF.
MP: JEZ I, RB: 5 & FLAMRI PRI RNA £ #1X, 2ndCR:
WEANEEPOEIRI, AP RALREAMX, RT: SHERAGX,
RNase H: RNA B H, i3 /\jmﬁ'ﬁ%)% Ja 3 AN BRI .
tRNA™': Fi R (RNA 4545

DrsBV-HB: Dracaena sanderlana badnavirus Hubei isolate, one arrow
stands for one ORF. MP: Movement protein domain, RB: Cysteine-rich zinc
finger-like RNA-binding region, 2ndCR: Second cystein-rich region, AP:
Aspartic protease, RT: Reverse transcriptase, RNase H: Ribonuclease H.
The first three ones are relative conserved motifs, the following three ones
are highly conserved motifs. tRNA™" stands for methionine tRNA binding
domain

2 DrsBV-HB EEALEMREE
Fig. 2 The genome organization of DrsBV-HB

R AIRIARAT 1 C(Int) A7 T-REREIFEIX, 2 tRNA™
g, XK 18 M (TGGTATCAGAGCAT
GGTT) , 16 MgFE Chn Rt S

U h tRNA™ {155 [X (ACCATAGTCTCGGTCCAA)
H b, ZIXJE Badnavirus i AT EE FIRFIE . Z74)
FIFEN AR X 5 TATATAA (7 338~7 344 nt) [
TATA box £itt, {3 TS AATAAA (7 461~
7 466 nt) [f] poly (A) &5k, XLEHL HIE M
Badnavirus Jii 5 — 3. PG BT A R s H R
— Badnavirus JR 832, U A WL & ST TAE
152 3| Badnavirus J& 2:1% 4
2.3 DrsBV-HB 5EX'E BadnavirusfmEERAHAFTIHY
ELE o
¥ DrsBV-HB LN 47 417E GenBank H1iFAT
nucleotide blast 73 #7, HZR4E R4 Badnavirus % &5
P41 o ,\Eﬁﬁzﬂﬁﬁﬂiﬁﬂﬁﬁmxﬁﬁﬂxﬁa
(Dracaena mottle virus, DrMV, DQ473478) , HH.—
HAFR A T4 —80% K 99.7%, ORF1, ORF2, ORF3
AR —8C% 050 99.8% 99.7%+ 99.5%,
%@iﬁ&rﬂu HER N 99.3% 100%- 99.2% (F
- %} DrsBV-HB 1 DrMV f] ORFs 7. & J 4ifih i
Eljc/J\Em bb 538 W] DrsBV-HB JE[H 41 45449 5 DMV 1=
FEALL. AN[FI & DrsBV-HB ORF3 %t DIMV il &
BT 9 ML . A TRITY, K
DrsBV-HB M%} DrMV 7 1 481 nt A8 2% 1 MEH IR,
7E 1487~1 491 nt LB 5 MZAFIR, 7E 5 553~5 555
nt KbHRkIR 3 AMZAT IR, BN A A7 AE 23 MR N
5, ARIFA SR AR A 4 .
DrsBV-HB [&5 DrMV JE R 41w BEAHALLAN, i h
£ GenBank HF 2 [ifi [ & Badnavirus Jp5 25 59 75 A8 [F]
S EWFERAAAAE— AR (R 2) o XU EA
¥ AIELE 4 # (Banana streak virus Acuminata
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Vietnam strain, BSV-AV, NC007003; Banana streak
virus Acuminata Yunnan strain, BSV-A, DQ092436;

Banana streak virus isolate GD, BSV-GD, DQ451009;
Banana streak virus strain Goldfinger, BSV-GF,

AY493509 ; Banana streak virus Mysore strain ,

BSV-My, AY805074; Banana streak virus Obino I’Ewai
strain, BSV-OL, NC003381) . n] n] i H5 # (Cacao
swollen shoot virus, CSSV, NC001574) . W5
PEEP #E (Commelina yellow mottle virus, ComYMV,
X52938) . i 3 Tt v B 1499 £ (Kalanchoe top-spoting
virus, KTSV, AY180137) . H ARG # (Sugarcane
bacilliform IM virus, SCBV-IM, AJ297091; Sugarcane
bacilliform Mor virus, SCbV-Mor, M89923) . #i#k
Wi {EM 5 3 (Citrus yellow mosaic virus, CYMV,

AF347695)  F3LFPIRHEE (Taro bacilliform virus,

TaBV, AF357836) . EiF{RJiie; (Dioscorea alata
bacilliform virus, DaBV, X94575-X94582; Dioscorea

% 2 DrsBV-HB 5HE Badnavirus iR B EHERF IR R LR

sansibarensis  bacilliform virus clone B394 ,
DsBV-B39.4, DQ822073) . J¥4lLbix & L Ekm,
DrsBV-HB 5ix 4% Badnavirus s it i X 2H 4% G 42
H—5#% N 32.0% (BSV-GD) ~44.0% (CYMV) ,
JLr ORF1. ORF2 Fil ORF3 % &7 41— 8253 5l b
22.1% (BSV-AV) ~51.7% (TaBV) . 28.3% (TaBV) ~
42.3% (CYMV) . 38.4% (SCBV-Mor) ~46.6%
(CYMV) , #EFZIERIFH)—BE 500 15.6%
(ComYMV)~42.7%(TaBV ). 13.9% (SCBV-Mor) ~
27.6%(CYMV) . 28.3%(SCBV-IM)~39.8%(TaBV) .
ORF3 [fJ— &% sk Lk ORF1 Al ORF2 [f)— &%,
X L Badnavirus ORF3 #¢ {57 & — 8. 3T
DrsBV-HB F1H'& Badnavirus ORF3 42 3L R FE 41
(KB LAY Badnavirus J95 2 AHACL K 45 46 €406 25 )
(Tungrovirus) ## RTBV (Rice tungro bacilliform
virus, AF220561) AZM] i R (K 3) Wor
DrsBV-HB 5 DMV S5k R iil, Jf H5 TaBV B

Table 2 Nucleotide identities between DrsBV-HB and other Badnaviruses

ok LB RN BHR AT — 8% T 3 A~ ORFs #% H R/ &SR IT ] —BU%
Virus Genome size (bp) Nucleotide identity of Nucleotide acid identity of the first 3 ORFs (%)
complete genome (%) ORF1/P1 ORF2/P2 ORF3/P3
BSV-AV 7801 34.1 22.1/19.1 35.2/20.2 41.2/32.7
BSV-AY 7722 35.0 29.2/24.7 35.2/20.2 41.5/32.5
BSV-GD 6950 32.0 27.5/23.4 29.4/15.9 40.4/33.0
BSV-GF 7263 335 31.0/21.3 32.5/21.7 40.3/32.6
BSV-My 7650 345 31.0/24.1 36.2/20.2 41.8/34.6
BSV-OL 7389 33.6 27.5/23.4 29.4/15.9 41.3/33.3
ComYMV 7489 344 28.9/15.6 32.4/18.0 40.9/31.8
CSSvV 7161 41.2 46.6/31.3 28.9/20.5 41.0/36.7
CYMV 7559 44.0 44.2/34.6 42.3/27.6 46.6/36.3
DaBV 7437 41.7 42.6/24.7 37.8/24.2 45.7/37.4
DrMV 7531 99.5 99.7/99.3 99.7/100 99.5/99.1
DsBV-B39.4 7261 39.4 39.5/28.9 36.6/26.6 46.5/37.6
KTSV 7591 34.7 28.2/16.4 32.2/18.1 40.3/31.7
SCBV-IM 7687 33.1 30.0/19.1 33.5/17.4 38.5/28.3
SCBV-Mor 7568 333 31.1/20.2 34.0/13.9 38.4/29.4
TaBV 7458 37.1 51.7/42.7 28.3/17.1 41.6/39.8

AN KI5
3 itig

X DrsBV-HB F K41 1) 4 I )&= - Badnavirus,

T U5 A 2 A0 4 BT R i AL SRR R A o
Y1 f£7F Badnavirus J% it DrsBV-HB f{j3E P2 K/
g 5 e O AR IE 1 Badnavirus Ji 53R AL, #8
HAT WK 3 /> ORFs, B 2 > ORFs 4 il (1) 8K /),
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% 3 /> ORF fi— M KiZ % EAC", DrsBV-HB
f) ORF4. ORF5 fl#&7F ORF3 Hifi, X5 TaBV [
ORF4. CSSV [f] ORF4. DsBV-B39.4 ] ORF4. CYMV
] ORF4 Fil ORF5 A1) DrsBV-HB ] ORF6
K55 ORF3 E, X5 CSSV ] ORF5. CYMV
K] ORF6 AH1EL; AN[F ¥ & ORF7 £ ORF3 i, 5 ORF3
Z 8 —BE 4, X5 RTBV (L Badnavirus
REMURR R ) ORF4 #I{U*Y. DrsBV-HB ORF1
Al ORF2 HFEAL 7415 ATGA (TGA /& ORF1 [H£&
1E%5 657, ATG J& ORF2 [MiERIR% S 1), X5 K%
¥ Badnavirus % —%(, ORF2 Al ORF3 &AL /T4)
J& TAATG(TAA J& ORF2 [f] %% 1% 15, ATG J& ORF3
(KGR %L1, iX 5 TaBV.BSV.SCBV %% Badnavirus
g0, 78 DrsBV-HB JE K417 41 (¥ 5L K ) g
X754 TATATAA (7 338~7 344 nt) ff] TATA box 4%
¥y, TE RIS AATAAA (7 461~7 466 nt) [#] poly
(A) gy, XL L CARIET ComYMV, BSV. CSSV,
CYMV.SCBV Fl DaBV % Badnavirus J% # —%(( TaBV
R4 11, DrsBV-HB JE K 41 7 41l &5 A7 200 i s 5 5
DRI TE] B X P DR S A BT tRNA™ 55X, X
K18 AL, Horh 16 AL S MGTA (RNA™
HAN, IX[FEFEAE 7R TR0 25 A B G i 1) 300 5 s Wl A
T, MYMT tRNA™ 75 Badnavirus J5 25 1 5 TP 7k
I BE SRS US4
EHRIE 1) Badnavirus i 8EFH R . 43 BS54 IR A7

BSV-GD-P3
| I: BSV-OL-P3
KTSV-P3

BSV-AV-P3
Lpsv-av-ps

BSV-GF-P3
BSV-My-P3

SCBV-IM-P3
SCBV-Mor-P3
ComYMV-P3
CSSV-P3

CYMV-P3
DaBV-P3
DsBV-B39.4-P3
TaBV-P3
] DrMV-P3
@ DrsBV-HB-P3
RTBV-P3

20

3 ETF DrsBV-HB FAH'E Badnavirus f7"%= ORF3 4wiZR
EBR 55 8t L ixt
Fig. 3 Phylogenetic tree based on amino acid sequences from

ORF3 of DrsBV-HB and other badnaviruses

w2 728 5 . Harper 25U i 4 oL 5
ELISA 15 FHAR T T BN 511K 1) A5 2 7= Hi i)
47 AR, ORI BSV AR 2 AR, JRA5HT
FH, rREOR <7 1) 52 i DX 31 A% T I AU 2R A T
80%E N — A, AL TIAR/DAEAE 12 /> BSV #i
Fio Jaufeerally-Fakim %5 & HL R T BSV )2 FE LR
TR, BSV S EMIFRAAAERE) 2 M2 RN, AT
X GenBank H' T ¥ fili 6 M) BSV ANA| 4 B4k K21
FEHIBEAT EEB T R L BSV ANl 2 B kL R 4 4 e
YR R AR S B ik 49.1%, A% 0.8% ({HILIEPIZH
KJEMZELT 500 MEHRR) (SR EER) o H4h,
X EL R IE 1 H e Badnavirus 9 #E AN 7] 20 25 355 N 41 5
FIHEAT LEI AT, A RN H R 3 2 D i)
(SCBV-IM, AJ297091; SCBV-Mor, M89923) %:[A|
HAEFIGAFR—EBCR N 74.2%, HHEMZE 119 4
BT EHARWEE 2 N9 Y (DaBv,
X94575-X94582; DsBV-B39.4, DQ822073) JEPK41 4
FEHR R — 50N 61.5%, HLEAZ 161 METT
R, Al Pk #E (CSSV) 6 NrEd) (L14546,
AJ534983 , AJ608931 , AJ609020 , AJ781003 ,
AJ609019) JEDH 44> 3 MR 1 I — 3R N 72.8% ~
98.3%, FERNAIKEMZE 81~291 MEIFIR (45K
WoR) o MRS KL DrsBV-HB 5o ik i
(kT EAE 2 1 & 5117 Badnavirus R DrMV
FERNH 2 FIIZ TR —EEAN 99.7%, ORFsl-3 #E'F
RIER T —FCR A 99.3%. 100% 99.2%. #
TERA—HRET m, RTRSTERDNT 1%,
H#FE A 22 9 AMEATIR,  ARIEI 200 20—
AR AT 0 28 Sk R Mops 2%, JF LT Re o Al —Wi B¢ .
X5 BSV 4§ Badnavirus J5 25 50 & WA AE AR =K 4
FARSEARIE . X —IL4 Ui Badnavirus Ji #5148 5
nRES A A G, WRER YYE ST Badnavirus i i
oA SARARE N, ] B8 Badnavirus 8 B 44 B
BP0 D7 SR A AR e AR 2, AN A2 A
KA AR o X —HENIE 75 20 2 4> B 3E N
A LR AT 45 RS RE, BATTHE A RAE T 2 AN Rl i
B ST SO — DA

DrsBV-HB ORFs1-3 #EllZwht ¥ 8 /M5 He
Badnavirus i ¥ JE & AH L, HEIILTh AR S e
Badnavirus 5 # W A11EL. Badnavirus Jpi # ORF1 Al
ORF2 ZmidH A LR M AT 2, AHRiE ComYMV
ORFs1-2 4ih (118 11 1] G503 i b A oAy ), #f
Il ORF1 Zwhid )k 11 5 K #4 #:4 <1°), CSSV ORF2



2008

doOE kW R %

2%

(8 [P RS & 8 [, DrsBV-HB ORF3 %
i —ANHEMP) 214.8 kD (2R EH, B Badnavirus
o BESE R AL R DR ST DX, L4 R AR I (AP) |
WSEE (RT) - RNA B H (RNase H) , 18315 A
X (MP) . & &R MERIRIE RNA 455X
(RB) + H{AE S EMARX (2nd CR) , Hrp
AP. RT. RNase H J& Badnavirus %23 K 2 fi) gt 78
57X, RB X (CXCXXCXXXXHXXXXC) &I
HRFEER A SR X TR A DR B s S )
H—L 3T DrsBV-HB JEHUREMAFFT. DrsBV-HB
(1) ORF4-7 15 0 DhRe s AR A R /0 B A5

4 ZEig

AWFTRAG T & SR DNA i 2RI A6 23 254
(DrsBV-HB) [ 4x 741 o i 55 i 20 3 41 Al
SER 53 M B DrsBV-HB £ [K 41 247 Badnavirus % i
FERNAL ) — MR e, JF A5 AR R S B
Badnavirus Jpi# DrMV JE K 21 43 Fp L R — 505
99.7%, AN [FIREEE, N T I R ILARSR
DS AR 1L & SET A7 AR Badnavirus i, 55
et Badnavirus i EEAHLE, CORIL & DT
Badnavirus Jii #3122 AR /N, HEMN Badnavirus i
A TARSRS T EA K, WS E E1
FANEIRS SRS
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