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WHEBRKEZER S BREBZ AR » TFEAEZHE & EE - 3 Wil
h o B Ak SRS R E B EAHEY) - RERE B EH AR I EER IR 72— BN
SMEH 16 FERENGRE n R YT - HdhAEiARREyR & (Dasheen mosaic virus, DsMV) nf g
16 BLL ERIKFERMEY) » BRI & » B IEEE M o RIFTeet B Ry
DSMV & H =F@ifgill 7 i o H— 24500 DSMV BEEE (7515 » 2eiikhs DSMV 52 tayg=E o Bk
(DSMV-ZAN) ZFPHR8aHE— 15 71 - feH cDNA FRebiag 2 R E A &K > #iEE R
BlAHE 1% - TMUAKIGARE R EE] DMV SRR R E - I B8R H DSMV g o DARHE
PR EAE TRE 0 IR Fi% (indirect-ELISA, 1-ELISA) I » #5 58 DMV HiiE BA s #Y
JHE LA EHE 47T 350 DSMV - FLIIE AN € S oAt /@il =R BRSO » B H A S
B o R SR DMV #4EERY 7515 » > DSMV RLIKRERy 3 i EfdRR I e il aR H lmdk » I
T = AHE T o LIBUE ARG R[ERY DNA £881 » i LIBRBEHES 12 (dot-blot hybridization,
DBH) SHEFAEYFHA IR A 72 RNA SEITRRHI « 55 RER I =7 DNA B & H—
M BESEMML s ELET L2 RNA StaillaheE » SR RBAEYH IR SE - 5=
IR AS & o Sah e I R A e U B S i 2 A a8 S . (immunocapture RT-PCR, 1C-
RT-PCR) o & LIEYs DMV R A IR VE S da ARt - bbdis I-ELISA ~ DBH k& IC-RT-
PCR =# Z&RE I - #5311 IC-RT-PCR SHUF A (£ - Hb I-ELISA @& 125 (5L E »
DBH &z » [t I-ELISA @EE S 4 {5 - 2RI RE4 L DBH 8¢ IC-RT-PCR #3ifll DMV Z %[
o BUE LT R GIEL | SA FUlk O RHRBHTR S » (R 75 SE AT SE RT3 UDSMV Al 7 iR R oK vl
AR AR E 2 - LU BB 264 4 e Hee =/ -

BHEHRA © W ~ FEHEREUREE ~ I RSP THE RIRIRRNE ~ SRR A ~ IR S R R
Pk S
- %K BIREE > Hoth T2 RE AR (rhizomatous) » 147

VBN % B » s calalily - JRAERRIE -
1E57 382 @ K 2 B (Araceae) ~ 5 B #H B
(Zantedeschia) %% A BIABRIRAEAT @ o B BHE 57 %
1 A L ([ B AR 0 > (R AR R M T WA 0 — 5
T ARV RREAR - TR R T 0 A B RAEH
1t » LIATEESE (Z aethiopica) B{X3 » AV =B8R

B E A E M R R R P - B JE RS EEE
AURERE » ZZR R EEE =ML > AR AV E R -

Hopth NEERS ARARBU X (tuber) » A A H ZBHE A B ~

&~ B~ AL RS MU AGHEEE Y
(Zantedeschia spp.) » b BRI EIR » B 6 A8 ML HE
IR R R B - SR ERE IR B R 1 R i
TRV - % IR P ER Rk s - e e
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B AIRYIAL - AR UEREY) - BlESEamR -
SHEE BE 0 IR O EE AT FUE Hr Bk AR
67T« BESAE (LT O 20 0 » TH A
BILLAYT F- 380 o 58 AR R A EH AR DT B ~ TRl 55 X
HEOFOET  HPRBSES > HI0E T ARG S
RGBT Z W e - pir LE BT AR 70 B R A H T 2
FEFZEOIRFREEKO o PEGE TR AN AR A —
N BRI ARHE I8 s BN
AL RIS Z BRIRAEFT -
AR B B AW (EBR IR 7 > H— A B 14 4k
IR - B ZRIRFE RS o BT RCH S Y
AR BEAEARA © SFERAREUR & (Dasheen mosaic virus,
DsMV) @ ~ EH/I i #50% # (Cucumber mosaic virus,
CMV) @ ~ i FERe 50K E: (Zantedeschia mosaic virus,
ZaMV) @ ~ Zo g FALIR B 7 (Bean yellow mosaic
virus, BYMV) @ ~ 5288k #0555 (Konjak mosaic virus,
KoMV) @® « 234 BFEEZ K & (Tomato spotted wilt
virus, TSWV) @ ~ B¢ EE BF BWK & (Impatiens
necrotic spot virus, INSV) ® ~ B & #0FRF (Alfalfa
mosaic virus, AMV) ® ~ EEn2)5HE X (Potato virus X,
PVX)® ~ | 7R 55407 5 (Arabis mosaic virus, ArMV) @
B 5E% 7 (Tobacco rattle virus, TRV) @ o FINFH
BHRVTFFE 2 FH S 12T » ROl % S A R g
IR UGS > BR 7 DSMV 89 ~ZaMV © ~ 3EEfR
#UFEE (Turnip mosaic virus, TUMV) @ FIE T2 BTEYR
7 (Carnation mottle virus, CarMV) @ 24} » i % fii#T
BB NRFIH 7 © 1B (ERRUR 7 (Zantedeschia mild
mosaic virus, ZaMMV) ® ~ v =5 B1R 7 (Calla lily
chlorotic spot virus, CCSV) ® LIk &R (Calla
lily latent virus, CLLV) ® o fEEIN S} 16 FEpHRE R] &%
YRR DMV BR T 2491 » mnlfe®
Hih K ERHEY) » F1%25% 16 BLLE® » BAERH
HEM - REINH DSMV G B Ath X = B RHEYIRHR
%gr(Z,lG,ZZ) °
DsMV f% Potyviridae £l ~ Potyvirus &2 £H4ARI%
o B TR 1970 i Zettler F A F L FUH
(Colocasia esculenta) | Ffr&s i » Hip ARk T8 B
% 700-800 nm > AIFE FHFEIRAE Vv -G TR (3% @
» FEHH ] E 2 S BB % (Aphis craccivora) ~ #lF (A
gossypii) KHkiF (Myzus persicae) 17FEKAEMEA{H HE -
JIAT F R s RS 1T REEHE(HRE 0 - DSMV fEX
Fe R B YY) b P R 2 8 G IRF AR K
FHIBIR AT AR 225 - HImW B 28RN /Y
L o f DSMV [ERYLRY I8 i & IR BARARY %A
PRI AR IR ~ BEBR ~ E AL ~ TR Bldw - BRI

o @sens o DsMV {EEEN) % (Dieffenbachia spp.) 51
R IR RS R ~ TR BT ~ R ~ kB EE (L
Saonm, HOGH e BIZRM B - LI R
T AR 0 o TN (Aglaonema spp.) FlIFES
I (Spathiphyllum spp.) —#%7E A= ST BRABUR L > 85
T B 0 F5A ~ R85 (Caladium spp.) & 5
(Xanthosoma spp.) Hilgr i ER A AAER (feathering)
TR > (B kA 26 BHE J mT REME BABE TR (2 G4 %% o It
Gt o TNRAFEE %L (Philodendron selloum) #f DsMV JE
TR > A g A ENRE L ~ R ~ EARE AL -
R ~ fPREEE L SR e 22 .

DsMV &K A BHEY) o il E 22 W7 0 &
SRR ~ R2EE T~ B I IR R AR s 9
» L HZ BVE R aR R I 2 o HEE N ~ JuEntiE
shula ~ RPEIH ~ AESEPN ~ I ~ WO ~ BRI ~ FE IR
FePHIEEMES A DSMV Z i @223 - DMV ZFt LU
BBk - BEH R EEARKE DMV 1BE S FE5H
W e S EH TETIR N S T 3R% > 0k B Al K ERHEY)
T PR MM - itk DSMV {8855 fEpERE
TS T RS 2 25 4th 30 o (A DSMV 518 15K
ERHBE Y 5T ~ 28T - B SR 2 iiE
JiE 60% LUk 3 GRS R b s DMV (1Y
BHETE - HENE ~ J7{EX AI5ER DsMV el 7 156K
A 7 ST A R R 1 ) L BEGRA ©

7 b B A S A 0 AR 0 (R LA 2B T
JEYIR R DMV RSS20 flikgifl 77 i - $RALEEEN
FHARE? ZEFEETi8 DsMV (/] - RAESE EE o5R#E
JEH DMV F=ERMEENR (DSMV-TW) ~ R2 k5= HE ik
(DsMV-ZAN) Ei [ gkt (DSMV-ZAE) #71.8 kb
AIHE RIS B » o B SealiisER B Feiy TIEG® o i PY
LS R 255 DSMV-ZAN g2 DsMV-ZAE ~ DsMV-
TW » S2H K7L 58 27 DSMV-LA ~ DSMV-TEN -
DsMV-Ch » By 1 R FE B 751 3 W = 9AE N I ©
» LIRS potyvirus JRFFRE IR R PR TR E FLAa v
AN 2 —® » BHURRHEEA I E R o BItHE
am o AN ERERER R R R R YIF St 2 DSMV > HoER
EAFPIR N SmAE R » vl REd TR AT 24
[&] o [AT L35 AERIT SRR FRFr) DMV HiImiE » Fll
Fi DsMV 507 R R 05R G b Hofth sy BiERRS
£ o FILAIFFELL DSMV-ZAN B EEETT DMV FLin
1528 > B R S$6E] DSMV A 75i% - RSN HER
P 2 A RS e R Bt (indirect-ELISA, 1-ELISA) ~
BuELdt A% (dot-blot hybridization, DBH) LKz G2 yZEnk it
S e AR Al SE S i (immunocapture RT-PCR, |C-RT-
PCR) » 37 H /A7 Ll 25 F 77 iR B — PR RN RUE -
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KBS A Z MR SIS (Zantedeschia spp.)
APk > A RS O R BRSNS o JeLL Agdia
/NTFII DMV $/ifi# (Agdia, Elkhart, IN, USA) #&ifll » T
TEiE5Z DSMV &g 1% » 5@ #%LL 0.1 M sodium
phosphate buffer (pH 7.2) FllsE =148 (600 mesh) %
TFFi RO S 2] > TR VIR R 2R 1 R D R A ek
TRV R AL o SRR AERRIRE S 25 °C ZImiR= T
BIERB R MDA E S SR AEIE® -
YL TR ZaMV > ZaMMV il TuMV JiEtk » DIl
ARESE HAT A HERERIRR o

WS 5 seRIDsMV i 38 1 JE 1K) & 2858 dil

MU EPT 11549 DSMV cDNA & (pDSMV-ZANS)
ZMEFEY© » FREHHIE 5] T (DCPFL) Bif A5 ]
(DCPR2) » H:Ar DCPR2 &H—#Hg iy Xhol 417 (&
—) s S T-ATE pDSMV-ZANS Mg H 52441 DSMV
BHEEEER > THHAR BRIES 952 bp » > 0.2 ml 2
FEEE it O T AL «] pDSMV-ZANS (0.2 ng/ «l) »
10 x«l 10X ThermoPol buffer (NEB, Beverly, MA,
USA) ~10 x| dNTPs(2mM) ~10 x| DCPF1 (5 «M) ~
10 1 DCPR2 (5 «M) ~1 wxl Vent DNA polymerase (2
U/ «l, NEB, Beverly, MA, USA) 158 x| H20 » {##EX
JERERER 100 «| s 9ZRRE » LL GeneAmp® PCR
system 2400 (Applied Biosystems, Foster City, CA, USA)
AT PCR IFELNT = 5% 94 °C 2 438% s THLL 94 °C 30
52 °C 45 ¥ > 72 °C 60 ¥ » (T 35 {EIGIR : mei%
LA72°C ET 3§ - PCR UESERILAL S 1l FEV)E
17 1% BEEZEEKIIAT ©

1% 622 PCR #EY LL Xhol PSR I T Rz »

F— ~ AHFEPER 25| T4
Table 1. Oligonucleotide primer sequences used in this study

FIARBUR SR E TR s 241
IR EEYEA TR T > ALL GFX™ PCR DNA and
Gel Band Purification Kit (Amersham Pharmacia Biotech,
Piscataway, NJ, USA) [E[I5#E Xhol FE¥ith2 DMV #f
FHEE DNA © 1% pET-29a(+) E#% DNA (Novagen,
Madison, WI, USA) L/ Xhol Eil ECORV AR il Rl 4
TR » SR T ILL GFX™ PCR DNA and Gel
Band Purification Kit [Ht iz DNA FER o SR
5.2 DSMV B (R Ed pET-29a(+) DNA I TH G K
Ji& (ligation) » LIt &K pET-DCP ° fdH S
FEVD o R R (TARNR E. coli DH5 « & HB 101 >
FEH] L fi SN E— DR EFr - DUEERREE B £

rEHERE o

DK 2R DsMV SlAlfiE G

5 (E TfERY %52 ##% pET-DCP A £ E. coli
BL21(DE3) # - MH¥LERE—F &L A& 50 ppm
kanamycin %7 100 ml LB F5E#& (1% tryptone, 0.5% yeast
extract, 0.5% NaCl) i » L) 37 °C Eigtr#& 4-5 / |\ » [
ElfE A ] FAEEFEARE 7EEL ODeoo HES 0.4-1 » X E E
FEFTFRVRIE - HHFERHS 500 | U - LL 12,000 rpm 2
iR MRt L 30 # 0 KRBk RENE o ® MUY - 6L, 50
w| By 1X SDS gel-loading buffer (50 mM Tris-HCI, pH
6.8, 2% SDS, 0.1% bromophenol blue, 10% glycerol, 5%
/3 -mercaptoethanol) @ &R » IAVKHRTFE © HERE
J&IMA isopropyl- /3 -D-thiogalactopyranoside (IPTG) %
FIRER L mM > LIFESE DMV BRIE I ZEL IR RE
5 37 °C BBk E > Bka L /DRI 500 1] R
LA 12,000 rpm FAEE NHEEC 30 7 0 BRI 0 BT
JURY) - AL 50 u«l B SDS gel-loading buffer B3R
U7 WIHERETT 4 2R - TERIIA IPTG BRts > Bk 1
/NRERRR 1 2R > HEUR 5 2K 0 LL12% SDS-PAGE @ik
R d A RE I M Ry B Y - [RIIRE HERR (A IRE
M52 8.2 DMV SEfHREN -

Primer? Sequence?

DCPF1 5 GCGGATGATACAGTTGATGC 3

DCPR2 5 ATGCCTCGAGCTGCGGAGGTGCCATACCTAGC 3
DFO 5 AGGCTTGGTAAACAGRCCACAG 3

DF2 5 GACTTCTATGAGGTCAATTC 3

DF3 5 GCCATGATAGAAGCATGGGG 3

DRO 5 TTGAACACCGTGCACGAAGCATC 3

PCPF1 5'GGCCCGGTACGCCTTYGAYTTYTA3

! F and R indicate forward and reverse primers, respectively.

2 Nucleotide Y at degenerate position represents C and T. Nucleotide R at degenerate position represents A and G. A created Xhol

site at DCPR2 is underlined.
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DsMV = #1 3 1 2 SEALER DU i i . B

FHRTA E SRR TH DSMV  EE4HRA & 1 Bl 35 557 1]
#% » S pET-DCP #7515 BL21(DE3) H » [AixHkiE
B — A & kanamycin /Y LB BEE WA+ - FIA 1
mM PTG - f#E55 2 2 S S O R a3 INFIN] > BY
H 10 ml FHRIERS VKA 5 7788 > 2% 145,000 rpm /2 4 °C
At L5 e - ST - BBR RIEHE  LLimlE A 2
mM EDTA Z 50 mM Tris-HCl (pH 8.0) BT %
% > B2 1.5 ml {HEHLET > LA lysozyme AL
PEER 100 wo/ml > L) 0.1 ml 1% Triton X-100 » /30
‘C MHRE 15 7## - LG LFERSHIIREE I RERE LE
B UKA - DR ST e 48 15 LA 12,000 rpmift 4
C Bt 15 38 - K B BRI oEt - A IA
SDS gel-loading buffer » ## 1T SDS-PAGE ik 7
B » AR ARG AR P R DsMV B HER R A
fE T - DsMV EfH 87 & EH Ay L ¥R A HiTrap™
Chelating HP Columns (Amersham Pharmacia Biotech,
Piscataway, NJ, USA) » BRI 2200 RTRG 2 Al 1T -

LI#t{b Ry DSMV  ERHER S RS S0 - ¥R+
LT S - R DSMV AP © L & A B0
ZAREKIR YR AR LT -

R AR A RS DL 52 ¥ B2 (indirect-ELISA,
I-ELISA)

LUT-ELISA HIGAFr 15 8) DSMV HiiE a1 E
(titer) » {51 AYRAEARERNS WA 7% L2 KR Agdia 2%
Fl(Elkhart, IN, USA) YRSl & @ RS LR
anfF EEREAREBIE LGN - A 10 {SH#EREHY indirect
sample extraction buffer (ISE buffer : 15 mM N&aCOs, 35
mM NaHCOs, 2% polyvinylpyrrolidone (MW 40,000), pH
9.6) > LIET I THEEMIE I LAHEESS =) » P TS ARER
B 1.5 ml Bt O LL 5,000 rpm B 5 47
5 o AU B3R > DUER PR Z AR » B 100 4| H
HOA 96 TR - FEftihis 3 EA > LIGEHEREIRH
JEEWR ke |SE buffer {ERS & ¥ HERH » MTLUR Y DSMV 2
REMRE BRI o B RERBLIOIIE (parafilm) 5225
B - B 37 °C RRFEHER 1 /N - 2% DL 1X
PBST buffer (137 mM NaCl, 8 mM NaHPO4, 1.5 mM
KH2POa4, 2.7 mM KCI, 0.05% Tween-20, pH 7.4) {55 6
R Az - BXEINA 100 « 1 LA coating buffer (15
mM Na:COs, 35 mM NaHCOs, pH 9.6) #Tfific &y 1% At
NEWYKARR - s DI IR B ik - & 37
C MIRFRFTEM 1 /N » 2% LL PBST buffer &% 6
R » HEZENI ALL ECI buffer (1X PBST buffer, 0.2%
bovine serum albumin, 2% polyvinylpyrrolidone, pH 7.4)

FikEz DMV HilfliF 100 x| » BREIBREEN » 1
A 4 °C UKFEHE . - B HEH % LA PBST buffer &5t
6 K47 » THEAIA 100 | LLECI buffer #F2 1000 {5
ZE i PR IR MR — K188 (alkaline phosphatase-
conjugated goat anti-rabbit 1gG; Chemicon, Temecula,
CA, USA) » LI ISR 1% B 37 °C 1mIRAs
YRR L/IMRE - 214 L0 PBST buffer &3t 6 Rl FHEZ »
B % & 5 A 100 x| L PNP buffer (9.7%
diethanolamine, 0.5 mM MgCl,, pH 9.8) FiiEfAc &4 1Y p-
nitrophenyl phosphate (PNP) E/&E 4% (1 mg/ ml) M T
JE - PR DIC I B A &g - B0 37 °C AR
FMAHER 40 788 - DURE 32 00 o7 i E Bh P 3 49
(SpectraMAX 340, Molecular Devices Co., Berkeley, CA,
USA) FEHY 405 nm & T 2R -

B M (Immunoblot analysis)

GyZeiE 1 3 HT 3522 %% Molecular Cloning ik
ZI7iE el T o2 S e R AL L, 12% SDS-
PAGE /3 #f71% - #FI1% PVDF Jg#% (Osmonics,
Westborough, MA, USA) - BYHIEE » B A& 3% Ails
gkt PBS buffer o » i3 37 °C NERIEA 30 778 -
EXHILL PBST buffer A28 Tk 10 7788 » #HAE 2 K>
FiLL 1X gelatin-NET (0.25% gelatin, 0.15 M NaCl, 5 mM
EDTA, 0.05% Tween-20, 50 mM Tris-HCI, pH 8.0) Fiif®
8000 {52 DMV HiIMiER 37 °C NERIEA 2 /N -
SR#RLL PBST A= MUk 10 435% » &8 2 K - [
HIALL 1X gelatin-NET #iif5 1000 {5 2 e - i
B RPiEE > 2% 1L NBT/BCIP %% (Roche Applied
Science, Mannheim, Germany) 1T 2 » H%LL
TE buffer ¥ 1IL17EFT -

DsMV #{ -PERZGE GRS B

AR e 52 pfy DSMV FEAIER & =1 1E [ 5] 7
(DFO ~ DF2FIPCPF1) FlI—f& s m151F (DRO) (£—) »
R1%RLL pDSMV-ZANS Ea#&f » FIIFH L =#H & —145 7
$HEIT PCR N » LIIRHASEIAR N Z DsMV EEEIHS
FrE& - PCR [ JEFR AR T 845 2 1| pDSMV-ZANS (0.2
ng/ x1) ~2 p1 10X PCR buffer ~2 x| dNTPs (2 mM) ~
1 «M Ef5IF (B M)~ 1 «M KEFIF (5 «M) -
115 ul H20 (0.5 x| DyNAzyme™ |l DNA polymerase
(2 U/ «1, Finnzymes Inc., Espoo, Finland) » #& 7 FEfE f
55 20 pl » PCR SUBGRAAIT = 55 94 °C 2978 5 H1LL
94 °C 30 # » 52 °C 304 » 72 °C 30%) » 31T 35 G
B gL 72°C [ET i o NESSREEAL 3 1l #Y
PCR ZEV)EIT 1.5% BEIBEE VK HT » LAHERE Pt B9 A B



Koo ZEAGATEEZ PCR ZEYIFRE 100 7 - T
—R PCRIFE » LI TR REAIEST » BR 17 DL 1X
PCR DIG labeling mix (Roche Applied Science,
Mannheim, Germany) HY{t, dNTPs 4} » H-fff7 e+ el
ALAPCR I EAHE] © Fef%HY 2 1| PCR EVIELT 1.5%
EEBEEUK T - HEREVIRIFHS-80 C UKFEH R -

BB 59 (dot-blot hybridization, DBH)

H5mi7 3% pDsMV-ZANSLIDFO/DRO 5| ¥ fig
PCR Z%7+ LL GeneQuant || RNA/DNA Calculator
(Pharmacia Biotech Ltd., Piscataway, NJ, USA) & &% »
LL1 ng/ s FRIFRAEENR » F3LL H20 17 5 (5% 5
FE - [ AUKAE o i DSMV G REPIRR L 7 S R
4y — 834 FI|F ammonium carbonate buffer (200 mM
ammonium carbonate, 2% SDS, 2 mM disodium EDTA,
0.02% bentonite, pH 9.0) @ HIHEHEY)AIZ: RNA » D22
THEESE A2 HiE© BRNAVE » DEPC (diethyl
pyrocarbonate) iEHLiE 2K (DEPC-H20) » B 4 ul 4=
RNA SETT 1% BEIEE vk N7 » MR HERT ) E &%
LA 200 ng/ 1| BIEAEUR - FiLL DEPC-H20 31T 5 {5
FYFRE - S—E o ERahLL 10 {5 RERERY ISE buffer i/
JE& » FOETE CAR A EIEARVERS 1 (5F RO » FLLISE
buffer #£17T 5 {5R M FE - LA 20X SSC (3 M NaCl,
0.3 M sodium citrate, pH 7.0) =it JERERE (Millipore,
Bedford, MA, USA) » EHZ &I Fti ANE Mk IRIE 2
PCR 7Y (1 xl) ~ fiti¥r%: RNA (2 y|) sy #HAER
(5 wl) 73RIBMEAE TERERE | » ZREEHY =0 MEEZ - F
LAUV SEHETT RN - (HERLERIEE hS e RENR A ]

1R FRST B JERE PRE 1A% ST B - IOAGE
EVRTR (50% formamide, 5X SSC (v/v), 2% blocking
reagent (w/v), 0.1% N-lauroylsarcosine (w/v), 0.02% SDS
(w/v); Roche Applied Science, Mannheim, Germany) » /%
68 °C tRRFEHEM 1 /D » Z1%0 A% 500 ng #) DIG
TR BRI EE W » B9ENRE - 1255 °C i
1712 /N LL BRI FE & R - 2k ERENR ROk B R &
SR AHE I - (R IR P Y 2R 1T (Roche Applied
Science, Mannheim, Germany) °

BRI Riit Sz ok B 5 il 3 e R
(immunocapture RT-PCR, IC-RT-PCR)

&7 LL DRO TER I 5177t » BIfa&Et—1Em5|
T DF3 (#£—) » LIt IC-RT-PCR {#H] - & LRI
207 Wetzel & AR5 > MERAT « HEH
DsMV #iifiiE LA coating buffer FikEnk 8,000 {f5 » fHY
100 4! fiZE 0.5 ml S EHELE T - B 4 °C vkFaHE

FIARSUR AR B2 g 243

& e [FHEL DsMV Z IR fH 8 » PP & RE R EIE AR
g1 A 10 {5#8 14 general extraction buffer (GE
buffer, Agdia, Elkhart, IN, USA) » 2% &1 e
BN ML FEL 2] > FHRHHERR LA 1.5 ml Ay
St > DL 5,000 rpm B 10 578 - B EVE AL
TERPURANE - I CEE DG Z 0.5 ml st 0E
HYHi - A6LL 200 4| (4 PBST buffer &L 3 X » Zi&
HICAREZ » ZATEHIA 100 | HilH » ERS 37 °C 1RIRFH
FRPERT 1 /NRE » F5L2L 200 | #Y PBST buffer Jf3E 3 X
AT FAEZ o BERIIA CFEELEK 65 “C #J 1% Triton X-100
(20 wl) SMEIZEER » W53 AINIAS 1] DEPC-H20 ~5 «l
AMV RT 5X reaction buffer (Promega, Madison, WI,
USA) ~1 xl DRO 5|F (5 «M) ~2.5 xl dNTPs (10
mM) ~ 0.5 u«l rRNasin (40 U/ x| , Promega, Madison,
WI, USA) & 1 x| AMV reverse transcriptase (10 U/ u1,
Promega, Madison, WI, USA) » &> 42 °C /KigH{EfL
/INEE > LLARR B — % cDNA o 2 BB i Sk e P ET T
PCR [ & » 72 0.2 ml {E#E L8R 2HIIIA 115 4l
ddH20 ~2 x| [iE%AEY) ~ 2 1] 10X PCR buffer ~2 ul
dNTPs(2mM) ~1 «I DRO 5| (5 «M) ~1 u«l DF3 4|
T (B M) %05 xl DyNAzyme™ Il DNA polymerase »

AR FERERARS 20 w| - dREZI% L 1,000 rpm L 10
B B8 ETT PCR SUERMAFATT = 56 94 °C 2 70§

FFLL 94 °C 15348 52 °C 1478% 72 °C 1 578% » 347 35
{ETEER 5 Bt LA72 °C S0 71 - IFESERRZAY 10 wl
7 PCR EEYIHELT 1% SERBEE UK 31T ©

i I-ELISA ~ DBH E IC-RT-PCR & il st f

B & DMV f VR AR AR FF B 1 1
FEPEIBEAR R - LA S {SHERERY GE buffer » Z#&METT
PN R LA SRS 2] > AL AR 1.5
ml A LR > 2L 5,000 rpm .00 10 4388 » FEY
Hi EERIER Ealsa 1 k) - 72 1-ELISA Fl1DBH Ayt
HIHr - 2 LLISE buffer 17 5 {5/ 5I#E  TITE IC-RT-
PCR 75 iEr IR LL GE buffer 17 5 {554 J1# ¥ -
I-ELISA &L 8000 {51y DSMV HUMIETER — KL
#& - DBH HIEM DN457 {EEfafl£#E! » 1M IC-RT-PCR
HIE KA AT 5% - SR &I 1T fall - DA =Fd
TIERIBRUE -

#o R

DsMV =L E Ay £ BLELHE{L
TR 2 ATEIEITHT DSMV-ZAN t48F 51 © » 5%
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AT MR ST R B LR 2 IE A5 | T (DCPFL) Eidf 1)
51F (DCPR2) (#—) » ML | F-Iife & m] Mg Ht —15¢ 952
bp FFETHIIA/ Y DNA 1545 - 141k DNA F BEEGEE
PET-29a(+) » #SEmEE IE Pk » R R 20
PET-DCP (CRHITRHYERD < IF1EfE 2 pET-DCP ##%#
AR HERE M E. coli BL21(DE3) #1° A& H
kanamycin Z LB #1558 > LI1mM IPTG i EHE X
B> #EA A B R REREE AT B vk o BT o F P SIHELS
DsMV EHEAE ARV T E /)5 39 kDa » T SDS-
PAGE 50k SRR A5 T2 E%E 36.5 kDa #1
55.4 kDa Z[H] » B& FEEIiEGr A5 E /5 DsMV E4HE
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Fig. 1. E. coli BL21 (DE3) transformed with pET-DCP
was harvested at different IPTG induction time and
analyzed by electrophoresis in a 12% sodium dodecyl
sulfate polyacrylamide gel (SDS-PAGE). Lane M,
Mark12™ Unstained Standard (Invitrogen, Carlsbad, CA,
USA); lane 1, no IPTG induction; lanes 2-5, one to four
hours after IPTG induction. Molecular weights of the
markers are indicated on the left. The predicted position of
the expressed protein is indicated by an arrow and the
number is the deduced molecular weight.
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Fig. 2. Titer of DsMV antiserum analyzed by I-ELISA.
DsMV-infected and healthy calla lilies were used as test
samples. Different dilutions of DSMV antiserum were
used as first antibody and alkaline phosphatase-conjugated
goat anti-rabbit 1gG was used as secondary antibody. Each
dilution had triplet wells. The absorbance was measured
40 min after the addition of PNP substrate.
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Fig. 3. Specificity of DsMV antiserum analyzed by
Immunoblot analysis. Expressed coat protein and crude
sap extracts of calla lilies were separated by 12% SDS-
PAGE and transferred to a PVDF membrane and reacted
with DSMV antiserum. Lane 1, purified recombinant coat
protein of DsMV; lane 2, PageRuler™ Prestained Protein
Ladder (Fermentas, Hanover, MD, USA); lanes 3-7,
healthy, DsMV-infected, TuMV-infected, ZaM V-infected,
and ZaMMV-infected calla lily extract, respectively. The
native (36 kDa) and recombinant (39 kDa) coat proteins of
DsMV areindicated by arrows.
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Fig. 4. The specificity and sensitivity of three DsMV DNA
probes analyzed by dot-blot hybridization (DBH). PCR
product of pDsMV-ZAN8 amplified by DFO/DRO primers
was used as positive control (+). Total RNAs purified from
healthy (H), DsMV-infected (D) and ZaMV-infected (Z)
Philodendron selloum were used as test samples. Positive
control and three types of total RNA were 5-fold serially
diluted with H20. And then 1 ;| of positive control and 2
| of total RNA were separately dotted on nylon
membranes. The membranes were hybridized with DsMV
DNA probes, DN250, DN457, and DN474, respectively.
The original concentration (dot 1) of positive control was
1 ng/ x| and that of total RNA was 200 ng/ «|. Amount of
positive control applied (dots 1 to 8) was 1 ng, 200 pg, 40
pg, 8 pg, 1.6 pg, 320 fg, 64 fg and 12.8 fg, respectively.
Amount of total RNA applied (dots 1 to 8) was 400 ng, 80
ng, 16 ng, 3.2 ng, 640 pg, 128 pg, 25.6 pg and 5.12 pg,
respectively.
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Fig. 5. Evaluation of the specificity and sensitivity of
DBH for detection of DSMV in crude sap extracts. PCR
product of pDsMV-ZAN8 amplified by DFO/DRO primers
was used as positive control (+) as described in fig. 4.
Healthy (H), DsMV-infected (D) and ZaMV-infected (Z)
P. selloum were separately ground in 10 volumes of ISE
buffer and the clarified supernatants were used as the
original crude sap extracts (dot 1). Crude sap extracts were
5-fold serially diluted with ISE buffer and 5 x| was
dotted on nylon membranes. The membranes were
hybridized with DsMV DNA probes, DN250, DN457, and
DN474, respectively.

DN4T4

Feigz I-ELISA ~ DBH B IC-RT-PCR & il g g

HHEYE DMV HREIRERESE LA GE buffer B » 24
iR MAFAZE R » THLL ISE buffer 5% GE buffer 4371
FYIRFERL 5 % 5015 » SR RIIFLLI-ELISA ~ DBH £
IC-RT-PCR 176l » DI =2 Z [0 FBRUE - §5
REE Ll IC-RT-PCR R ESEERY > nJfEMmfE 5° (1.2 R
TR ZE B R H FEEA 1426 bp B2y ([E/5-C) © i
ELISA m{EHIZE 5° {52 MZBE (El/<-A) > DBHAA]
{EIZE S G2 HZEEE ([E75-B) o {HHH > =4 5 ERT
o I Ak o B B AN 5e 4 FHIE] (ELISA 5 100 «,
DBH £ 5 ul, IC-RT-PCR £ 100 «l) » B LIMEELRY FTAE
il BABSR &R - AL IC-RT-PCR F/SEE R > L
ELISA &&f§125 {5 L\ » LA DBH .z - Lt ELISAEE
A -

DsMV 2 e i RERE2 — Z H
S B FEEE e B BHRAR BRA - BEEL s (L~ B
ElEE @585 » ErEE B H g L E(E o 1% DMV 5|
RER I FERE - B S SER8 & NI RS (A AR B AR
7 e (A REEE MRl iEET DSMV AYET i
A HEIE SRR B - 9B DSMV g5 Fiaiilhs » =l
b7 ELISA HIEAyEds @ 24t > b e AR BRTIRHF
e o WIATHTE L BEH PR LUBYIEER DsMV
BRI =fEfR L - B I-ELISA ~ DBH &
IC-RT-PCR ° H:rf1 [-ELISA Fr#EY) DsMV Hiid »
Ak DsMV B EA a7 LMY A MY E T
B LU E R PR S) > LI i e 1 1A
HEGo 2 o HEEH KA EFIGRL T2 TEEN DSMV 43
H (DSMV-Ch) Z B8 HE R T L2 - W FH
KGHRE R EHBED - BHAEEREHE -MHDN
DsMV FiImiE e » K M ER FAHDLRY SR B DL 3 i
DsMV iy » Hal S S H —% 77 Eik
DsMV HiIfi& » Al FERF> 1-ELISA faillF] sozsfss o
7 o FIFAEBE) DMV FLMTE > LL 1-ELISA ¥
e ATRR AN > RS LR A HERE ~ DR H B[R RE T R
ERGLIEEL - B HE Al 8 B EE R 7E -

ARG E A BT AC & DBH  LUAgl
DsMV -+ Fr&lfi g =%k DNA #EstE5E A& » H¥t
& DSMV FEYRY 2 RNA B n]fiH1%E 640 pg » FET-EL
i E 2 BEE - Bl AgRES RENZER - T
BT RVERRUE o MO o [EEFIA DMV A 7FE
ZEBRTERS DBH MIERAR Rl » #555881 =18 DNA £
SR EEFE AL o BEZR LUREY) KH2E B0 ot IR



A S —_—
4.0
E:-u
20 l
1.0
0.0 L - e .- e e O e,
1 2 3 4 B B T A B 1D
1 2 3 4 5§ B T B % 10
e .
® a2 .

2 3 4 56 7 8 910

@7 ~ ELisd I-ELISA ~ S2B &% Ed | C-RT-PCR gl
TR R EEE VIR ZEROR < B2 S - DL SRR BUA
BRI/ NR A SRR MGRE AR Bt AR IR AR 2 HY
% ° (A) I-ELISA 7tikiks 5 £ S {SHHZERGK (1 £
8 17) - HEEEIEAH (9 17) - buffer ¥HEFH (10 17) - (B)
BEGE SRR R ZEEUE (1 % 8 &) - BEFEEIR
#H (9 B » IESHIRAH(L0 &Y - (C) IC-RT-PCR Ji#fila]—
REFHZEEGE (1 %2 8 17) » HEERBIEAE (9 17) » (E¥MEHHE
(10 17) »

Fig. 6. Comparison of the sensitivities of |-ELISA, DBH
and IC-RT-PCR for detection of DsMV in crude sap
extracts. Infected P. selloum tissues were used to prepare
original crude sap extract for DsMV detection. (A)
I-ELISA analysis of different dilutions of original crude
sap extract (5%, 52 5% 5% 5% 5% 57 and 5*-fold,
respectively) (lanes 1-8), healthy control (lane 9), and
buffer control (lane 10). The values indicate the
absorbance at 405 nm after substrate incubation for 40
min. (B) DBH analysis of the same set of crude sap
extracts (dots 1-8), healthy control (dot 9), and positive
control (dot 10) with DN457 probe. (C) IC-RT-PCR
analysis of the same set of crude sap extracts (lanes 1-8),
healthy control (lane 9), and positive control (lane 10).
Lane M, 1 kb Plus DNA Ladder (Invitrogen, Carlsbad,
CA, USA). The expected 1426-bp amplification product is
indicated by arrow.
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ABSTRACT

Huang, W.-Z.t, Chung, F.-C.;, Chen, Y.-L.}, Huang, C.-H.}, and Chang, Y.-C.*2 2005. Development
and comparison of three detection methods for callalily-infecting Dasheen mosaic virus. Plant Pathol.
Bull. 14: 239-250. (* Department of Plant Pathology and Microbiology, National Taiwan University,
Taipei, Taiwan; 2 Corresponding author, E-mail: ycchang@ntu.edu.tw. Fax: +886-2-23620271)

Callalilies (Zantedeschia spp.), belonging to the family Araceae, are perennial bulbous flowers.
Because calla lilies are very popular among consumers and the cultivation areas continuously
increase, they become important flower crops worldwide. The viral disease is one of the limiting
factors for growing calla lilies and 16 viruses have been reported. Among these viruses, Dasheen
mosaic virus (DsMV), a member of the genus Potyvirus, is an important and widely spread virus
which can infect at least 16 genera of aroid plants. In this study, three detection methods were
developed for calla lily-infecting DsMV (DsMV-ZAN). The first method was to detect the coat
protein of DsMV. Based on the sequence of DsMV-ZAN isolate, specific primers were designed to
amplify the full-length of coat protein gene, and then cloned into the expression vector. Recombinant
DsMV coat protein was expressed by Escherichia coli and used as antigen to prepare DsMV
antiserum. The result of indirect-ELISA (I-ELISA) indicated DsMV antiserum possessed good titer.
Moreover, its specificity was proved by immunoblot analysis since it did not react with other calla-
infecting potyviruses. The second method was to detect DsMV RNA. Three primer pairs located in
3'UTR and the coat protein region of DsMV were designed and used to prepare three DNA probes
with different length. The results of dot-blot hybridization (DBH) demonstrated that all probes were
highly specific and had similar sensitivities in detecting DsMV in crude sap extracts and purified total
RNAs although the latter showed better result than the former. The third method, immunocapture-RT-
PCR (IC-RT-PCR), was developed by combining the immunological and nucleic acid detection
methods. When the sensitivity of I-ELISA, DBH and IC-RT-PCR was compared by detecting DsMV
in crude sap extracts, the results indicated that | C-RT-PCR was about 125 times more sensitive than |-
ELISA, and DBH was about 4 times more sensitive than I-ELISA. There is neither paper about
detecting DsMV by DBH or IC-RT-PCR nor report about comparing ELISA with these methods
published before. Therefore, the DsMV detection methods developed in this study can be applied to
virus certification scheme of callalily and help to produce healthy seedlingsin Taiwan.
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