IR ZENTSE (). Taiwan Agric. Res.) 61(3):209-221 (2012)

& BRI ¥ B 2 Bidens mottle virus ¢ & 255 T
BAEEIR BB Hr !

A SITEC AR R E RS

wm R

BRGAT ~ BRVTER ~ EHEE ~ MEE - BEEE - 2012 - BE KRGS E Z Bidens mottle virus :
TR R A R BRI 7 43 AT - A(*é’)i%%ﬁﬁﬁt 61:209-221 °

%EHF’?E%%‘EZ%J# SR LIRAOR R - SRR - iy
WF » HEd Potyvirus BH—1E B IREEAIEE » WL Potyvirus J@imR gL fE0F=5 |
F-¥ HRP-5/0ligo-dT,,, #E1 T iE 8% A TREEEHE (Reverse transcription-polymerase
chain reaction, RT-PCR) FJ1SE|—FEIAZ 1.3 kb DNA FrB& » RT-PCR FEEYIFEETE
NMOERF% - BEEEWENEEREFYE Bidens mottle virus (BiMoV) [a] H 3&47 Bt
Pk (SF-1, GenBank Accession number NC_014325) MH[EIE %5 » 3 99.3% ° DL WF
SrBER ML B R R P B 5e O Z TP (As 161) @ B E S BEPR WEF R
FHZEE] ATCC 152 BiMoV fFHAEETHERE » 1 SDS-Te S iR E g FE AR 7%k
P RE - Bz b2 piess AAHRL G 2RI E - BT AEYERRINE 22 EE
HUREE WF ST BERB BiMoV 9l 5 « AWFSE /R EHRE & i EES W
STEERR HL Seak 2 o BErS =g Bk B3 ~ B4 ~ x B12 » S0 EEbkEL
WF HUlliE [ e 28 WE 4Btk 2 A M3 R SRE - K& H (polyprotein) %
FFRFr5152EL BiMoV Jii g MR E 97% DL » f’,ﬁT%’p i A=Y 35 h- A
ZH] BiMoV ZJKHL - AWF5eetE BiMoV-WF ~ HL * B3 ~ B4 ~ % B12 S #5
BRI e R RIS HIRENr » B8R GenBank HUSEFR 475771
B EU250213 ~ EU250214 ~ EU250212 ~ EU250211 ~ F EU25021 - HifR 2R
PSR RGBSR P 5153 A o3 BRI A SRR BR TR » R SRR e 0 Bl R B S B
PRAEAZ BT REELSR » i TA) H 2857 Bk B i 4 BERRRE R BR AR AR « ANBF9E S
BiMoV WY K i S B BE PR RIE 2 R A E e PR B RS -

RASRER © B RHERONEE © BE BRI -

1. TR E G RELEPTIE SRS SE 2681 9% - #£XHM 1 101 £ 6 H 18 H -
2. ARFrEYREREBI T & - WH9E 8 ~ UESCBIB - WiseahE - BhEgE A - 58 BT
3. @EAES - BB ¢ chinzue@tari.gov.tw 5 BLELE : (04)23302803 -
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[l

By
Bidens mottle virus (BiMoV) ks Potyvirus J&Jr
7 IREAL 2R (REAT 720-750 nm)
A RS 0 R B IR R B 0 HRTMR
B T35 881 (Edwardson & Zettler 1968;
Purcifull et al. 1971) » BiMoV 5 5-/4H Christie
et al. (1968) A I ff e B3 i it o2 ol 2 5 |
SrEEHI SR - B M B R U AR A R
NI 55 Ky 5 28 5% 1 el 08 6 S A B ) B 5
JAE (Orsenigo & Zitter 1971) » MR BEZ &+
#iEE1Z (Purcifull et al. 1971; Zurawski et al.
1980) » W= . (Purcifull ef al. 1971; Pur-
cifull & Zitter 1971; Zitter 1976) ~ Z§Ei (Zitter
1976) ~ &5 (Baker et al. 2001) ~ &5, (Lupinus
angustifolius) (Edwardson et al. 1976) ~ HgHE
(Fittonia verschaffeltii) (Zurawski et al. 1980) »
H HE (Zinnia elegans) (Maritan et al. 2004)
&2t (Calendula spp.) (Huang & Jan 2011)
B Z2%4 (Wisler 1984) BLIZEEZ# (Logan ef al.
1984) FEACHETEY) e Bt FfE i Y A AL S 381 T
3% (Lepidium virginicum) (Christie ef al. 1968)
HIZESE (Argemone mexicana) FIEEE RN (Sola-
num viarum) (Baker et al. 2007) ~ FERAE (Ammi
majus) (Baker et al. 2008) ; 1A HZE IR
A R R (Liao et al. 2001, 2009) *
2008 FEHEH S AV i E R R B
BiMoV ZiiFEBEbk - 3 E IR H AR LS
Yy Fi2 &8 (Chen et al. 2008) °
BiMoV KA i F & A AR BE Fr il
PERCER LR (Purcifull & Zitter 1973) °
HETHMEA BSR4 BiMoV L @R
FEEE (Baker ef al. 2001) ~ 518 (Chen ef al.
2008; Liao et al. 2009; Huang & Jan 2011)
7Y (Maritan et al. 2004) S5t o HEi kil BiMoV
W5 LR 1 P 5B RHE A 38 AR R BV )
i (Solanum viarum) (Baker et al. 2007) ~ &3

Fol# 3

1t (Huang & Jan 2011) ~ FEHRIE (Youssef et al.
2007) I BiERR 2 B AR 1 BGER o AR P Bt
Fe31) o A R BRI 5 IE A 1) H 2657 B
#3% (Liao et al. 2009)  Liao et al. (2001) FH[A
H 538t —FE Potyvirus JR555 8K (SF-1) »
BB IM 5 B 1R S B B L R e P HL 3 A
FEo Ryl H 25 LB RGK 7 (Sunflower
chlorotic spot virus, SCSV) » #&i&HE—LFEFF
HeREEKEE - IEZER ATCC fRFELZ Bi-
MoV 1EH#EfFEERR (American Type Culture Col-
lection, ATCC PV-165 isolate) #FTIMiER ML
¥ FEE SCSV-SF-1 EES ks BiMoV Hy—1
St (Liao et al. 2009) » {HEFF ATCC PV-165
isolate W FIHHE BRI AHES? » M H 35
BiEVK (SCSV-SF-1) & BiMoV 25 EL K #s
JESERCE e Lk

BiMoV JR A L8 4k e S E R
R (Purcifull et al. 1971; Purcifull &
Zitter 1971; Zitter 1976) » SRES M Z IR T
S RERREFYID RS TR - RifF5eE
RFCHHEL ATCC 172 BiMoV 1EHER T T
MG HERRLLE  FEGERS CHEAL
WL BE - HE— e K EREES T
o B s T BiERR » SERCE R R R R
ETEEE Y - T DI E B R K RS2 A
G EE T T L3 DU TS BiMoV 23 BiERRRE & 4348
ML o AKIFFEIINH v LS B P B SR B
M35 FE PR M A - Ry A RE A A B A
ELT LR R IR EAE G E R A R -

MR E
RERRERE
FH 2 i Tt FH B o e EFEL AR R
Fr 2B B AL ERUR B ZE g - B T
Potyvirus B—VEERPIEE (Agdia Inc. Elkhart,
USA) /A ELISA (enzyme-linked immunosorbent
assay) [ERy IEEE » HUEHLTEREIER 50%



Hufrh - R 20°CMRTE - IHEREER -
YU P DA PR PR A (0.05 M, pH
7.5) WHEIS'E 1% - BN ZEEE (Chenopodium
quinoa Willd.) ZEFy » GHEfTHAE 3 REHZ
syt o DUERS BTN L. o BERR (FOOR
WF) » DU BER S T 25 T i e o o BB

AF5EHHZEBATCC (American Type
Culture Collection) 1S BiMoV HE#ESH Rk
(BiMoV-PV165) ~ fEs#EREE S E &S .2 HL 43
BlERR ~ DU R 5 o BES 3 N3 B
Pk (B3 ~ B4 J% B12) » fEky BiMoV Ji 58 E &
AE ST B M o Lt -
HxEEaEE

W BN R i BPRAHA - DB ST
FRMETAW (0.05 M, pH 7.5) WHEESE #4437l #2
FHFARLEE (C. amaranticolor Coste and Reyn)
[ L (Bidens pilosa) ~ FASL (Nicotiana bentha-
miana Domin) ~ [/]H3% (Helianthus annuus) ~
IEIFE L S (Lactuca sativa L) QOEEEL
RECHE » REESE ~ EREESE - EliRE
FEMRBCE IR ZBISREERE - iR 14 R
TRHEE P T ELISA Aol -

53LA BiMoV-PV165 A EEEA T 5 2= i
P BRI == T bl R rE et s - DAL
BRI A2 5 - AHERrh I R - 1
i SRR R Y F AR T LUK - DL
R EE L
REM{ERZ TR

I WF & B o BRI RS (N. ben-
thamiana) » FREEHNERERAAR 100 g SEIERE
IR (0.5 M potassium phosphate ~ 1% B-Mer-
captoethanol » 0.01 M EDTA » pH 7.5 ; & FHH{
A 0.25% Na,SO,) LA 1 : 2 (w/v) Z LR
& Dimd i i 8  DUETTiR sEiAL
FHEARIA LS B2 B DIAEZ ST (Chen & Chang
1998) » HAX LA &SN (Cesium sulfate) FREEHE

i

YL 2 Bidens mottle virus #55E 211

Lk WHUCE F IR MR TR -
ELIPEER 260 nm ZWIE (HITACH spectro-
photometer 220S, HITACH, Ltd., Tokyo, Japan)
K1 Potyvirus Z 284 2.4 (extinction coefficient)
(Holling & Brunt 1981, Potyvirus Group. CMI/
AAB Discriptions of Plant Virus, No. 245, http://
www.dpvweb.net/dpv/showdpv.php?dpvno=245) 1f
E - R HE 7Ll 12% SDS-PAGE
(sodium dodecyl sulfate-polyacrylamide gel elec-
trophoresis) Bk 73472 (Laemmli 1970; Chen &
Chang 1998) -

DAL S W 38 RE (1 mg/mL) ARFIR
TR - EITREE 1 R - HE 4552
AEPERE S et g - RS 1 mg ZMALIH
PR 0 B TUERE R R E B T RERI - DI
(SN
eI DR R i IR i

W RS G W B S (Enzyme-linked
immunosorbent assay, ELISA) : A& 2 1H
PIFEWT5E#Ef T2 (Chang et al. 1988; Chen et al.
2010) * HY 0.1 g Z W EERHEA » LL3mLZ 15mM
TR M4 K (sodium carbonate buffer, pH
9.6) WHEES 2% » A 96 fL EIA [EREA -
RSN 2 £L (100 uL/well) J 2 {HEHE - &
R 37°CER 3-4 /NFETTEEE (coating
reaction) * ZR#LL 1x PBST #EMERNRITYE 3 K
HR Iy RIIMA SR E LW E itk - IEAE
25°CIEMARE 2-3 /NRF  BIERLL 1x PBST
FEMERIYE 3 K - FHINACHEE 6000 521
FEPLR XS (Goat anti-Rabbit immunoglo-
bin, Jackson, West Grove, PA) (100 uL/fl) * &
A 25C 2 ERAEIE 2-3 /INEF 5 R FFLL 1x
PBST #RMEIIE 4 K% - HLL 150 pL/fLZ
FEBIIMAREE Ry 1 mg/mL:Z G i IR 32 AL
'E (p-NPP) (Amresco, Solon Ind., Ohio, USA) 3£
TTEMIE - [FE 30 735tk - DL ELISA F#{H

% (PTI max micro plate reader, Molecular Devices,
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Sunnyvale, CA) FEHUE: 405 nm N ZIRIKAE
TE R IR SR KR - AREIBOBEK
TR 2 5 BEREBEFTROGIER » R IESCE -

SDS-% g E (Sodium Dodecyl Sul-
fate-immunodiffusion test) : & BiMoV J&441Y
TSP REL RS TR A LT S 2 B R T+ 4391
Bl —R 7K K 3% SDS USSR ILBIRES (1 :
1:1) & - BEHERA TR 3 2388 - 7F kK
SDS Bt HilR - FFEEEZ #161 ZIF
HEFT SDS-E R SME (Purcifull & Batchelor
1977) » DU 2 IRe BT B v i B I
TR

V4 /78757 (western blotting) : H 0.1 g
VIR EERARS - PORREE B - A
200 pL ISR (240 mM Tris-HCI, pH 6.8,
10% glycerol, 2% SDS, 4% B-Mercaptoethanol) *
B 100 pL WFEWRINA FE#EH L LDS Al
(Laemmli 1970) {E5)#% » DIBE/KRT 3 438 &
Ht% 2 A% SDS-PAGE Eiktk - BUBHEHG
HEYE PVDF 5 (Millipore Co., MA, USA) »
L& I DA R DR T IS SRE -
REHEARREY ZRERTER 7

S Sk - R A GBS E (Reverse trans-
cription-polymerase chain reaction, RT-PCR) :
FEHY 0.1 g ZWERZE AR - FIFEY) 2 Bk
MR LM (RNeasy Plant Mini Kit; Qiagen,
Hilden, Germany) #1T RNA #&.ZHfifk - DL
PEREERTS 2 2% RNA Rieifii - M Poty-
virus fEPF=05 [ ¥ HRP-5/0ligo-dT 4 (5'AT
GATHGARKCNTGGGG/5'GCGGCCGCTTTT
TTTTTTTTTT) (Pappu et al. 1998; Chen et al.
2006) #ETT RT-PCR - (KB ELEE RT-PCR
FI#H (Invitrogen Co., Carlsbad, CA) ZHd /7 » A
50 uL ZER RS HIMIA 2 uL =& RNA
25 pL reaction buffer » 18 pL Rnase free water »
1 U Reverse transcription polymerase * ;7% 2 uL
Z 20 uM HRP-5 Fl Oligo-dT ., 51T » FAEE

Fol# 3

BRI fERE (GeneAmp PCR system 9700, applied
biosystems Co., Foster, CA) 1 » 3% 7E K ERLF
By 50°C FHETTIRIESR 30 4388 » 94°CE#E: 2 53
# 5 Z1RMEST 30 I PCR fEERIME : 94°C i
T 153883 S0°CTRRG 1 238 - 12°CRERA
2 oy e —EIEERE 2 CHRAERIEER
6 Frei o Hh— R FETAM ATIYIE T EEHEER K
/IN#J 1.3 kbp ZIZBREEY) - IERSREL 1.2% &
VKIEE (SeaKem, Agarose, Cambrex Bio Science
Rockland, Inc., Rockland, ME USA) #7447 »

B AR P BN H R 51 53
i RT-PCR MiEfT15:2 1.3 kbp DNA Fr B
JEY TOPO TA-PCR I #i#% I (Invitrogen Co.,
Carlsbad, CA) * f8EFEH A 1.3 kbp DNA 2
RAJFF (insert sequence) 3EFE PR A BHIRAE
VM AERAE - DLH B E Pt H
EHBRFY - ATfgZ FF5LL Vector NTI Suite
(InforMax, Inc. Wesconsin, USA) s AEHE1T
30T » AGEE GenBank BV kIR EEIET
YT R BRI A LR -

A R BRI K iy © DL ST BiERR
Z FEIR PR P AL = E % Ry RNA 2K
5 - LI HRP-5/0ligo-dT .,y 5 17 BT i H
ZIREE 3 Ui 1.3 kbp IR EAIFY R FERE
RIB S IR 59045 $E H AT BiMoV-
SF1 (NC_014325) 43 Brk R HH[ER 3 2 A [E
iffe + J5LL BiMoV-SF1 2B RL K fy 2275 B
i AR ERER 5 bwnakats | TH o T
WEEREKIERTYEEEER (8 1A) -
Firagat i f 2 51 5445 Bi6512u/Bi8595d
(5'TGCCTAAGGACTTCCC/S'TTATTCTCAG-
GAGGAGGAATTT) ~ Bi4098u/Bi6613d (5'AT-
TATTTTGCAAACAATAGTGACCA/5'TGAG-
ATTGATTTATTCTGGAAGTTT) » Bi2170u/
Bi4200d (5'AATCTTCTACCCAGATGTTCAT-
GA/5S'AAGTTGGATGGTAGACGGATA) ([
1B) ° J53: 5' #&Ui (5' end) 7 2.4 kb Zi%HE
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5'NTR 6kl 6k2 3NTR
A e Pl | HCPo| P3 ] CIp |[veo| Nla |~ R
1 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
| | | | | | | | | |
SRACE 54 kbp 52334d HRP2D Oligo-d (T4
: I
Bi6512u Big595d

—> 21kbp +—
I

Bi4098u Bi6613d
$u 25kbp  Bi

Bi2170u Bi4200d
5 2.0kbp 27
I

5-RACE: the 5-RACE abriged anchor primer (Gibco BRL)
B 52334d: 5’ AGTGTTTTATGTCTGATTCCA

Bi2170u: 5 AATCTTCTACCCAGATGTTCATGA

Bi4200d:5’ AAGTTGGATGGTAGACGGATA

Bi4098u:5’ ATTATTTTGCAAACAATAGTGACCA

Bi6613d: TGAGATTGATTTATTCTGGAAGTTT

Bi6512u: 5 TGCCTAAGGACTTCCC

Bi8595d: 5 TTATTCTC AGGAGGAGG AATTT

HRP-5: 5'ATG ATHGARKCNTGGGG
Oligo-d (T)14: 5- GCGGCCGC(T) 14

1. Bidens mottle virus (BiMoV) 415 J& FL K #8 .2 Bl B 2R RIS -

Fig. 1. The strategy for determination of the complete nucleotide sequences of the RNA genomes of Bidens mottle
virus (BiMoV). (A) Schematic representation of the genetic structure of BiMoV and the overlapped cDNA fragments
amplified from reverse-transcription polymerase chain reaction (RT-PCR) by the primer pairs. Black bars represent
length of amplified DNA fragments; (B) Sequences of the primers used in RT-PCR.

FrEg o R EGE A E Fr 2R B IR 7 51 8%
2t 2 #H5[F 5'2395d (3’ AAGTCAGACAGATT-
GTCTGCA) F 5'2334d (5'AGTGTTTTAT-
GTCTGATTCCA) » i AL 55 & R Rt
filt » LA SRACE #t7#H (SRACE System for Rapid
Amplification of cDNA ends, Invitrogen Co.
Carlsbad, CA) » JE1T 5' #bit L KEBEIF 5| Fgifis e
HETH o [ERR ARG 2 i 7 AT -

W4 7 47 BEIR o B BR GR 50 BT 2 REARHIESE
Pl ARl a5 BiEvR - B0E 2 18 v o0 B
Pk (WF ~ HL) » 3 SR EEik (B3 ~ B4~
B12) » [ HZE 5 Ak SF-1 (NC_014325) » LA
KEBEE ATCC 2 BiMoV fE#ENEH (BiMoV-
PV165) » DHEHARERERKEAHEZ KEH
(polyprotein) FZ B 7 51T BUZBR TR 24T

(phylogenetic analysis) * 7347 /714K $% Tomimu-
ra et al. (2003) FEF TR RIVTEET - FrE
B350 CLUSTAL X version 1.8 (Thompson et
al. 1997) Z#3H1% - FFIM PAUP 4.0 #2254
(Swofford 1998) #1T NJ (The neighbor-joining)
#5177 BRM 7% (The bootstrap resampling method)
(Felsenstein 1985; Thompson et al. 1997) {E43
BT o Hrfr bootstrap values JHHZEREERE 1000
KAV R ARG R » FirfS o JEg bt DA
Tree view (Page 1996) B2 UEE/R »

7w R

RiESEER
A R TE Fr (8 2A) MR - 2R
AR 7-10 KAGRER LIRRURTEH
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B0 14 REBHIAHT A ZE R H BRI G
B (& 20) 5 #LZE LA 3-5 REA
HIA] FRURESYRBEI R - A AR A -
DIZERE R R il - SRR (18
2B) ~ FAEE (I8 2D) ~ (A1 H 2 (& 2E) SEfAE -
PR EALRBUZ IR BUEE » FIH Potyvirus %
—MEPURELL ELISA fil PR 2 Fr th 15 IE
JEFE R - BIMoV-PV 165 R 7 2, Bt B Bl 5
B BERRE AL - R AR - NE%
T EE EidBeRitR 14 REGHERBEE » 20
RIEGESAERRIEIRE FERARTR) © A0
eSS B L TS R o EEk (18 2F) -
RS SR L BER AR ] o
EED B - B R R B
X

Mz e R FE T BERR » L 260 nm/280 nm
BTy 1.2+ 754 Potyvirus JBRHE: 260/280
By 1.24 2 H@iEELFF: (Stace-Smith & Tremaine
1970) * B SDS-PAGE fifi v #EHS T =
#J 30 kDa (fiRARHTR) o HLEE FBEAS H aysE
BT As 161 PUMIELE ELISA §EaH
EIIERE - A SDS-iE it e - e
SYEERR SIS (As 161) Bd BiMoV-PV165 ~ i
Eior Bk WF ~ [0 H 38 SF-1 3 BlERR B B sk 2
BT BERR S e AR TR T B AR AR
tayiEey - HIRErEA A RS (B 3) - 3R
b SR 55 0 BRI 22 | EL R R

PUHEER A REER As 161 0 #5572 BiMoV-
MIHZE ~ BE - EEE R BiMoV-PV165 %4>
BER R Ge MR A AR P T AT A Y BiMoV fi 35
R M EZ 431 & (30 kDa) ([ 4) -
WF S Bk E BB R 5 9 K BiMoV
P ERRERES T

FH o LSRR W - ZEENEL 2 Bt DL
HRP-5/0ligo-dT,,,, 5| F#H#& RT-PCR €%
AR ST T HR P — FRARERY 1.3 kbp /2
HZ IR B CERIR Fr BRI SE o1

PTG SRET - HE R 1 W R 7 5 Bk,
Yl 3% 2 Bidens mottle virus SF-1 (GenBank
Accession No. NC 014325) tHEE&E (3R 1)
# 99% AL - T J9K$E BiMoV SF-1 2 &k
J& FL RIS R 2275 1 TN BiMoV 41 Bk
BRI ER -

B ik 2 BiMoV 2 ElERR o SETTH:
EREEREZEHEER (E 1) 251ER
RIS IR 2 T A S 2 fELSETA MR - BURE WF K
HL » &$%i> GenBank [ @ HEERFH0 0
EU250213 J EU250214 ; HHJEE B EorEfEeS
3 fEE5EPR - S B3 ~ B4~ B12 » HEHKFF
BBk EU250210 ~ EU250211 k2 EU250212
(F 1) - (S 2 AR BEEREREEFS] - B
HHIFEZ BRI RE AR - EH 9703 HEK (N
HUFE 3' i poly A) » JiFE 5' Ui S 3" Uil FFHE
o Hp 5" I BER YIRS 3 i A (ad-
enine) * & HEFERIGA B R AL EHRE (nu-
cleotide, nt) 134-136 2 AUG triplet ; %fJfE—1f
EH 3071 EREEM C KEHEEERN (open
reading frame) ; N[EEEFREL GenBank [
2 BiMoV-SF-1 (Acc. No. NC_014325) %
RIE KRR YZ MERI A SRR HE
R ARE A R E H BT R B B A
RS 97% LLE - HENEHEERE
268 il » HEIAAEH 8-10 HAEER Ty DAG
triplet » J7 Potyvirus J&JN 53 1] #0F && B RE .« 53

18 (Atreya er al. 1991) °

##E BiMoV-SF-1 (Liao et al. 2009) LUK
Potyvirus BIRHFREERIFYIFE (Ward et al.
1992) BRANAHTETfETS < A A BiMoV 43
PR L IR 4 I o 31 1 5 R I e 7 41k (Pro-
tease recognition site) * ¥H 2% - FHLE ¢
Plprotease & MTHE/S » HC-Pro proteasefy
YRVG/G * Nla protease ¥ P3/6k1 ~ 6k1/CIP J&
CIP/6k2 Z HEas Atk 53 71k VSHQ/G ~ VRHQ/
S B VHHQ/S » A 6k2/VPg ~ VPg/NIa ~ Nla/
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2. Bidens mottle virus (BiMoV) EXAHMIFELZIHE (A) » KB 7HER (BiMoV-WF) B E (B) ~ 3
(Chenopodium quinoa) (C) ~ FAEL (Nicotiana benthamiana) (D) ~ [a] H 3% (E) M a5 (F) Frs [#EZ R -

Fig. 2. Symptoms of Bidens mottle virus (BiMoV) naturally infecting lettuce plants (A) and that caused by mechani-
cal inoculation of BiMoV-WF on lettuce (B), C. quinoa (C), N. benthamiana (D), sunflower (E), and bidens (F).
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3. HfffE BiMoV-WF 23tk Z TN SDS %
FEPERGE P BN F o BER TR SR -

Fig. 3. The antiserum against BIMoV-WF reacted with
various isolates of BiMoV in sodium dodecyl sulfate
(SDS)-immunodiffusion test. The central well was
filled with antiserum against purified virion of BiMoV-
WF (As 161). The peripheral wells were filled with
SDS-treated antigens including B4 (bidens isolate),
PV165 (ATCC typical isolate of BiMoV), SF1 (sun-
flower isolate), WF (lettuce isolate), and H (healthy let-
tuce control), respectively.

kDa m 1 2 3
38

25

18

Fi

Folt 3

Nib ¢ NIb/CP ZHE#A7hE 53 71 R VRHQ/G
ASHE/S ~ VREQ/G 2 VHHQ/A

FHARITSERT 32 BiMoV & by Jik B B
SrEERR - DIH 2R EKE A /AR 7B
BiMoV-SF-1 TR RI R 1T » HEL AR E
A BUAK BV F 2RI AN A » 2 E e L 47
PR+ LUK B B R S BERRAE AT B 3 R
B2+ T e H S8 3 BEAR B e 0 BIEAREG B TR
FESLT (1 5) -

S

(L (Lactuca sativa L) B3Rl ARBESE > hy
SRR AR A EE M 2% (Pavan et al.
2008) »+ HATHMEEEB=HEYEAH 20 frid
55 A JRCYLEEES (Chen et al. 1995a) » AHFSZETR
L - R - SRR ERE
FLIRKIBE Rt AT - WASHSER ATCC 15
JEE BB A MR TR (BIMOV-PV-165)
FT 4T 2 I35 5 1 8 0 A SRR e Bk
R FE O BEREL BiMoV-PV-165 EAHENR 5
ARFRM - R G ERE 2 HEC I
TRHEL RS - 5 [REE LR ABUR R BEREIGS |
EIERBLEAE T AR (B 2A) < BRT
BiMoV * S ACERZ o i 5 B S P B

S 6 Hb HI

P .

4. #1JfE BiMoV-WF Z3 ik 27T Hife it 18 7 EE sk B (5] 4 BEAR 2 ARG IR -

Fig. 4. Results of the antiserum against BiMoV-WF reacted with various isolates of BiMoV in western blot for detect-
ing BiMoV in infected plant tissues. Lane M, protein marker; lane 1, BiMoV-SF-1-infected leaf tissue of Chaenopo-
dium quionoa; lane 2, BiMoV-WF-infected lettuce tissue; lane 3, BiMoV-HL-infected lettuce tissue; lane 4, BiMoV-
B4-infected bidens tissue; lane 5, ATCC typical isolate of BiMoV-PV-165 infected Nicotiana benthamianum tissue;
lane 6, BiMoV-PV-165-infected C. quionoa tissue; lane Hb and HI, the healthy tissues of bidens and lettuce, respec-
tively. Samples were reacted with the 1000x -diluted antiserum to BiMoV WF isolate (As 161).
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£ 1. “N[A] Bidens mottle virus 43 Bk FEKIBE 51 AH R B b

Table 1. Comparative identities of genomic sequences of various isolates of Bidens mottle virus

% identity
Polyprotein Coat protein

Virus isolates nt aa nt aa

NC_014325 (SF-1) * 100 100 100 100

EU250213 (WF)” 98.0 98.4 98.1 99.3
EU250214 (HL) “ 98.0 98.4 98.3 99.3
EU250212 (B3) * 97.0 97.9 98.4 98.1
EU250211. (B4)* 98.0 98.3 98.3 98.9
EU250210 (B12)” 98.0 98.5 98.3 98.9
HQ117871 (TwCal) NA* NA 98.3 98.9
PVY-EF026074 * 63.8 62.4 74.0 69.4
SuCMoV-AF255677 ¥ NA NA 71.0 69.2
SuCMoV-AY 344048 * NA NA 73.0 69.7
BiMV-AY 960150 * NA NA 73.1 68.8
BiMV-AY 960151 * NA NA 72.5 68.9

“BiMoV isolates collected in Taiwan, NC_014325 is sunflower isolate, EU250210, EU25011, EU250212 are bidens isolates,

EU250213 and EU250214 are lettuce isolates.

Y PVY, Potato virus Y; SuCMoV, Sunflower chlorotic mottle virus (Dujovny et al. 2000); BiMV, Bidens mosaic virus (Inoue-Nagata

et al. 2006).
*NA, No analized.

W53 (Letucce mosaic virus) (Chen et al. 1995b)
S E IR EURTE (Lettuce leafroll mosaic
caulimovirus-like) (Chen & Chen 1994) KEIZ
BRI (Chen et al. 1995a) °

BiMoV & F-#i[# BT - HMEs Al s s R
B H T2 — (Purcifull & Zittler 1971, 1973) »
F MR EUR I E S E 1 H 3R
EHZ BiMoV Zr#Erk » FEANAE LRI H R
Gl o T JE S R A FHEF 2 BE - ASHFSE
i AR R 3 Bl E R R BiMoV 2Bl AT
JER i EE R B BiMoV 1A AE I Jak
SEL R EYIREE R RO R - FORR AR
FHEEBIF SR (Zittler 1976) » HHARWITEZ
PSR PR TR R R BiMoV BLAT Bl &
EREEIRREY DAG triplet 15EIENGE » [KIFLAERS
F&k BiMoV JRk#e i LIRS I F & SOt Ry
BikRts e R — o MEHH RS o B 5
FP A M #E - ERREE D0

BT 526 T HE FHAE R A ST

BiMoV Hi 55> T BLMIERATE T 1968
SR T B ERE DU IR B AR I 5
17~ FERFF T~ B BT e B T
HYRCHEEEE % (Orsenigo & Zitter 1971; Purcifull
& Zittler 1971)  ## Liao et al. (2009) BiMoV [A]
HZe/r itk 2%+ ERESERE BiMoV i B,
SRR R RS RRREER - R
B R B AR E e o T SRR+ R H
%~ W E RS BT R Bk - HA
[RIBE A A BLRF MR AEREAL - 5" # s R BRI a2 B
I B FMRYINL (Protease cleavage site) ¥4H
(] - Sl A R G RS DU — 2 BT BiMoV
NG EERRT SR = B - o BRI
ARIFA RT3 - 2K E e B ST BiERR - LUK
H i S5 S BRI AR B BB 5 ([ 5) -
I AR G R IRF A Jok G ol S o B el L o IR B 1 A
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5. /NfiEl BiMoV 73 BiEpR AL AN A R AR R (R L AT

ELR250211 B4

- - EU280212 B

EUES210 Bi12

EUESI214 HL

ELIZS0213 WF

ML 4325 SF1

EF2E0T4 PVY

Fig. 5. A phylogram derived from the analysis of genetic distances based on the amino acid sequences of complete
polyprotein of six isolates of BiMoV. The tree was constructed using the neighbor-joining (NJ) algorithm with the
bootstrap re-sampling method (1000 random re-samplings), and analysis by PAUP 4.0. Numbers at each node indi-
cate the percentages of bootstrap samples. Horizontal branch length is drawn according to the scale bar indicating 1
substitution per 100 amino acid positions. PVY (EF026074), a Potato virus Y genome, was used as an outgroup ele-

ment.

B ERAOETE (Bidens mosaic virus, BIMV) (In-
oue-Nagata et al. 2006; Pavan et al. 2008; Suzuki
et al. 2009) » AWFFCEH AR LR Y04 LE
EHEREUR BiMoV K BiMV _EHEE H
FE 5 REIE EEARRY 70% » BEAE Potyvirus J&
TR ot HE EHEE BN AN A5 (Ward et al.
1992; Adams et al. 2005) °

AWFFEHT 8 < BiMoV P » " EH

A ELISA ~ PEFHENE LK SDS- S iEigAE
Rl - GEE SRR BiMoV 3R 4E - H
AIBIN MR BiIMV Z BB - AFFeH
B MRS BTS2 BiMoV Jk 55 Rl
B RGP B RS P E Ry I 7 5 o 5 E LL
B - AR ARKBEAER BiMoV 4
B H AR REFIREE - BHY BiMoV fEEEfEES
JEBS R PTER HE B PR FE R -
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Bidens mottle virus Infecting Lettuce in Taiwan: Identification and

Sequence Analysis of Full-Length Viral Genome

Chin-Chih Chen™’, Ting-Chin Dengz, Chun-Huei Huangz, Bi-Yun Lin’,

and Jye-Yann Liao’

Abstract

Chen, C. C., T. C. Deng, C. H. Huang, B. Y. Lin, and J. Y. Liao. 2012. Bidens mottle virus infecting lettuce in Taiwan:
identification and sequence analysis of full-length viral genome. J. Taiwan Agric. Res. 61:209-221.

A virus isolate-WF was isolated from lettuce leaves that exhibit yellowing mosaic. WF isolate
was positively reacted with potyvirus-specific monoclonal antibody. A 1.3-kb DNA fragment was
amplified from RNA of WF isolate with the potyvirus-degenerate primer pair (HRP-5/0Oligo-dT,4) by
reverse transcription- polymerase chain reaction (RT-PCR). The identity of deduced amino acid se-
quence of coat proteins of WF isolate to that of Bidens mottle virus sunflower isolate SF-1 (GenBank
Acc. NC_014325) was 99.3%. When the antiserum against purified virions of WF isolate was used in
SDS-immunodiffusion, identical immunoprecipitation reaction was generated between lettuce isolates
WF and the typical isolate of BiMoV (ATCC PV165). WF isolate could be recognized as a strain of
BiMoV based on the results of the molecular and serological characterizations. Another lettuce isolate
(HL) from Hualien and three isolates from Bidens pilosa (B3, B4, B12) were also serologically identi-
cal to isolate of BiMoV-PV165 and the identity in amino acid sequences of viral coat proteins were
97%. Full-length of genomic RNAs of BiMoV-WF, HL, B3, B4, and B12 were sequenced depossited
into GenBank (accession numbers EU250213, EU250214, EU250212, EU250211, and EU25021, re-
spectively). The phylogenetic analyses based on the deduced amino acid sequences of the full poly-
proteins with those of different BiMoV isolates revealed that isolates from the same host was classi-
fied into the same group. This is the first report of the full-length genomic sequence and molecular
characterization of BiMoV infecting lettuce and bidens.

Key words: Bidens mottle virus, Lettuce, Full-length genomic sequences.
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