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M H 2 R R TR I EE R 2 BT | 5] > #XPCR Mg % 15 HOR G A RS ET28b(+) | »
f#IGA E. coli Rosetta (DE3) 15 £ W LIEHEH K TR 39 kDa ZRIER » KB Tad &t
RIE B H Agdia 23 H] (Elkhart, Indiana, USA) 2 CarMV HifEFE » [EEE A CarMV #f
EEAZYURNE o 1FHZRBUE AR eZEER % » SE¥E CarMV-Fo25 HUMME LIS vl
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Potyvirus [BJ%7: > Wl Dasheen mosaic virus (DsMV)®
* < Turnip mosaic virus (TuMV)® ~ Zantedeschia mild
mosaic virus (ZaMMV)">'” < Calla lily latent virus
(CLLV)®” ~ Konjak mosaic virus (KoMV)"**” ~ K Bean
yellow mosaic virus (BYMV)® 5 BERAIEEH 3 = ffl
tospoviruses » 4] Tomato spotted wilt virus (TSWV)® ]
Calla lily chlorotic spot virus (CCSV)?Y K Capsicum
chlorosis virus (CaCV)® » HAthf3g Carmovirus JB.2
Carnation mottle virus (CarMV)"*"" s Cucumovirus 8.2
Cucumber mosaic virus (CMV)® LIK Tombusvirus [&.2.
Lisanthus necrosis virus (LNV)® Z& o

BRIV BIER & (CarMV) & Tombusviridae B}
Carmovirus J&.2 ARERIER A" » I8 FERERIHS IR
PR E FEE AR E 0 BEZ i R -
KR 43 5Ty 2R, Bos el JR e LM 9 7 IR I Ay A 36
Bl o /D BBORR B A R L IR A 55 B AL~ BB
{20 & AL E s B ZFRK - CarMV B 5 5
SRR - TR ik g ~ MR AH O il Je N\ B E 5
J7 B o A 7 H il e 1 B s O 1 2 5l

2003 4 B8 O S5 B AL Ml I 5% 2 e RE PR
M CarMV YL Z AR - H 5 2 LD
B > TR AR B A oy BT ~ B A~ PR T
B AR a2 MRS S R  HeE ! o

AHTF 72 E LT EAT PR 2 R R S 50 il
RAE B R A 23 By b 2D S5 P 08 2wt B
BRI - FOHINE E RS HEAL A E & H CarMV
ZEAE P ER R - B E - PLUMEFERE
VLR R B2 Bl > M5 L S PR RS T %
SR CarMV $UMYE > FEHAL PTMERR 7T FEA TS H
MR 2 A ot - e i Bk YeiR Jh3& 2 CarM V. 1
W - BCEATER L AT CarMV iR BRI Z 4%
o KtgethstE —2 0t CaaMV 7Bk 2 i L RE 15 FBH
1% o BIRAE BT F2RIF 2 CarMV Sy BfEEA TZ R B
HHZ B o

RS VOYSEER

i 3 AR PHELER 77

AHIF FEH T E AEPURE i 7 FEER (Fandango
FD) P RRhAE 258 b o SEERER SRk BB (B
T - SEAULSE BE R AHAREL i CarMV P (Agdia

Inc. Elkhart, Indiana, USA.) » 31T ELISA (Enzyme-
Linked Immunosorbent Assay) /< & » ZEH I 1F N EZ
TEFRER - RIER 50% (viv) Hid e BRTER 20°C T
PR E SR -

EERA LT

3 YA 2 B B 2 W9 S B D TE R Ak DL
0.05M TR EHAIRIT iR 2 S 4532 (Chenopodium
quinoa) ~ #1238 (Chenopodium amaranticolor) ~ &Ly
(Tetragonia expansa) ~ FAE (Nicotiana benthamiana) %
1 (Zantedeschia spp. BM varity) 5527 F fE) » 7 &
10 K% B R_E BRI - I i BE A fH 8% 2L
CarMV H{Ifi755¢61T ELISA AgH] o

ik - SR ERFHISEIME (Reverse transcription
- polymerase chain reaction, RT-PCR)

FPRHEY 0.1 Ay 25 » FIFTEY) 2 SRt
#A7E%H RNeasy Plant Mini Kit (Qiagen, Hilden, Germany
) SEITREERNA ZIL o LIS{EATTS 2 RNA ik -
A EATERENM 0] M08 CarMV 2 RIEHEH (coat
protein, CP) X AR =5 ] T CarMV-u/CarMV-d
(5'-CAACACATTTCRATWA-3"/5"-
TCACATCCTATAAACA-3") 1T RT-PCR ° {5 §i 5
RT-PCR :A7#H (Genemark Co., Taichung, Taiwan) ZFi¢
Jic B 50wl REE A BIIA 2wl &
RNA ~5 1 5x PCR buffer ~ 5 w1 enhancer buffer ~ 23
#1 RNase free water ~ 1U Reverse transcription
polymerase ~ &% 2.5 ul Z 20 M CarMV-u flI
CarMV-d 5| F » P EMEER I FE# (GeneAmp model
2400, Perkin-Elmer Co., Norwalk, CT) H1 » 3%7€ < [EFL
FPfs 50°C THEATIE $% 30 478 » 904°C 8Pk 1 438
42 Z1&EETT 28 flH PCR TB¥RSIE - 94°C MEAE 1 7
B4R 50°C MRE 1 iR 72°C MEREEG 2 08 ik
e—lER 2 72°C BERIELERE 6 /i o H— &
TEAS AT SIS K/ MY 1.0 kbp ZALIEEEY) » IOERS S LA
1.2% #EUKkIEIE (SeaKem Agarose, Cambrex Bio Science
Rockland, Inc., Rockland, ME USA) #1740 #7 °

By BEOERORIEZ T P 51 53 e

15§ RT-PCR HZMEF15 .2 1.0 kbp DNA Fy B85 >
TOPO TA-PCRII #{#8 | (Invitrogen Co., Carlsbad, CA)
> HEENEH 1.0 kbp DNA Z ik A4 (insert
sequence) EEFFEMK A AHARK AP Eil HIRAF] » LLEHE)
FaW 78 B 3 o it Hok% HlR e 41 » BTS2 FP 41l LA Vector
NTI Suite (InforMax, Inc. Wesconsin, USA) 477k
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Ll CarMV-Fo25 7tk » 3% aHEE Ha RIEHE
HAZH &R 912 E— 145 7% CarCP-u/CarCP-d (5'-
TTCGATAAGTACACCCCATGGAAAA, #HIEMR &
Ncol YIfif /5-TGATCGCTCGAGCATCCTATAAACAA-
3', SIEEHRE 1 Xhol YIND) - LUEH: CartMV-Fo25 .2
T2 RNA BEHGET RT-PCR & » /> 50°C A
& 0 25 {EEER SR 2R 1 LR 1044 bp o REEIRATTS.Z
CarMV IR IR LL Ncol 1 Xhol YJE| » ISR
#& Ncol Fl1 Xhol YJE|.Z pET28b (+) #kfi& (Novagen, Inc.
Madison, WI, USA) » ifi i#fI jA E. coli strain Rosetta
(DE3) o {#AURELA MO E5EEEL™ 154 > AL | mg/ml 2
IPTG (isopropyl- 3-D-thiogalactopyranoside) #5&E 5 H'E
Z B BEURLL 8000 rpm FELAAE.C 10 o3tk - DL pH
8.0 . Tris-EDTA ARMEIERETUERY) » WEE SR E T
SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis) FEYK7IHT " » AP /TR DI 2
CarMV HiHEER CarMV #fEE H. 2RI - sE— 2D H]
MEEHHED RN EMEMET RERTERD 24
E 0 JTIET 2RI 2 O o LIg bR 2 2
B P TR — R EREI A 2 RS - X
S 1 mg ZRBUEH » B EEH R H S TR kR
1Ml > BERERK 30-40 ml LB 2 188 -

ELISA Jt SDS- &2 i i g i

1. ELISA (Enzyme-linked immuno-sorbent assay)
Aibm 2L 2 e T > AL 01 g Z
PR SEREAR - L3 ml 2 15 mM BREESMARTETR (sodium
carbonate buffer, pH 9.6) 5] 1% » HIAEIA X FEM#E
W o bR A EE - &5 37°C R 4 /NIRRT
I/ i (coating reaction) 3 ZR1% LA 1x PBST #R{ERE UL
=R s HRRIMA Agdia 24A] Hish s AHFZE 2R
EHBYHZ CarMV HH8% » BUEAE25C ERAANE 4
/NIF s @R LL 1x PBST #RERK L =X » FIIACH:
F 6,000 5.2 ILIFEPLR —KHLHE (Goat anti-Rabbit
immunoglobin, Jackson, West Grove, PA) , 100 1/ fL »
B525°C ZEMAFINE 4 /INFF 5 % FILL 1x PBST #&
AR e R % » B LAUS0 wl/FLZELBIIMA R ER
Img/ml .z g eiaNE RS (p-NPP, Amresco, Solon Ind.,
Ohio, USA) J#1TEENIE - )E% 20 £ 30 778 » LA
ELISA Z&{Ef# (PTI max micro plate reader, Molecular

RORBEEN RS e 37

Devices, Sunnyvale, CA) FEH K E 405 nm T Z WK
il > VERS B R IR SR (KPS - R ShaE R
REERZEME 265 » PUBIENE -
2. SDS- B PSS T

HEFIRE 2= Bz B Ty S0 Lk T 2 i B AR K 2RI 2
CarMV-Fo25 #8EEH » 7 AlBL—KoK K 3% SDS LIZEH#E
FEELBRRE S (1:1:1) £ » BUELIEH R us kbR 3 ordE »
YE55 SDS A 2 H1 R » el 8.2 CarMV-Fo25 #i
Y5 ETT SDS- SR E -

P4 /i 1: (Western blotting)

HC 0.1 g 2 s TErH A% » DU RERUERE 1L > HIA
200 xl ZERSEEIEE (S0 mM Tris-HC1,10 mM KCl1,10
mM MgCl12,1mM EDTA, 20% glycerol, 2% SDS, 3% /3-
Mercaptoethanol) » HY 100 1 HFF & A 508 fisi 2
LDS &R " 1RZ) o %2t mitE SDS-PAGE #Ek
% > IUZHS HigE > PVDF & (Millipore Co., MA,
USA) » 21 3HILIH B2 CarMV-Fo25 KJ#H Agdia
Az CarMV HUIMIE AT E - LURTE & 3z
CarMV-Fo25 H FI{EFSIE N EAH

CarMViits FEHE HE R R bk & bl B 1.2
IR PRI &M

LIGHE 1 H 28K I e 1T 2 58 T S Rk il » R
HEER DURISeAn 8 2 CarMV 185435121 ELISA ~
SDS  Guyze il S JE R v e ik A T Al » SRR A i
st o BVE CarMV HU887E A2 1F M .2 B > US4
& RNA #fi{biA#%H (Qiagen, Hilden, Germany) #£HYEL
2 & RNA » LIFi3.2 CarMV #§5E H @& 0 X5 7 %}
CarMV-u/CarMV-d 1T 5 H R 51| 2 T A /E
¥ o BSR40 P9 — 2P Bl 36 —Pf 91| 2 CarMV 47
M TIZEAH R B 2 0 Afr

Al CarMV S3ierk < Rt el 6% 7 B

WRIB IR B 1 B EE e 41 IS A IFSE PR 2
CarMV /) EfikEL GenBank b V& §% 2 13 B R JhE& 4y
BERREET T FERRBRIR 2T (phylogenetic analysis) (A0 —
Frgl) - FrE 950 CLUSTAL X version 1.8 %0 #z#%
Sy A% > BEFIIAH PAUP 4.0 ® F2 203 17 NJ (The
neighbor-joining) #% & BRM % (The bootstrap
resampling method) " {8 K&k BR (R 2 o0t o Horp
Bootstrap values JhHI W EE — TRV IERFTET B2
F R o AT (S 2 BRI L AS] L Tree view ® PR ©
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Rig R REEE B BB ToAL » SRR 7y » AEER
s el B 2B 5 L » DL CarMV HLIf & T ELISA
Tl B 55 B A SR N A I TR (R Y BRI
SRR S - PR SRR &L - £ R1R BRI RALNE - LU
R i 22 AR e A 2 BRI PR Y - B AEAS Black
Magic fifl.2 fEEGET > SR 3 3k 5 BEAERRS ML
IEHARAIRTE > AR LL ELISA 8l 5 BB AR 2k
Qe Z I & -

Fo— ~ YT R TR BB 7 (CarM V)
SRR Bl U & 8% GenBank 2 CarMV #5735 19 A% HT% K
Wi Bl e 51 AH R o Lt

Table 1. Percent identities of the nucleotide and amino
acid sequences of the coat protein region of Carnation
mottle virus (CarMV) isolated from calla lily and
carnation comparing to those corresponding sequences
available in GenBank

Virus isolates' Percent identity of CP sequence’

Acc. No nt aa

P04383 100.0 100.0
AY383566 97.9 99.1
EF622206° 98.0 98.9
EF622207 96.4 98.0
EF622208 96.7 99.1
EF622209 96.7 98.9
EF622210 98.0 98.0
EF622211 98.4 98.6
AJ844552 96.6 98.0
AJ811998 97.5 98.6
AJ549954 98.1 97.7
AF192772 99.0 98.0
NC_001265 96.6 98.0
AJ489479 96.4 98.0
AF173879 98.9 99.1

DQ092485 98.1 98.6

" The sequences in the regions of coat proteins of different
CarMV isolates in this study were registered in GenBank
with accession numbers including EF622206 (calla lily
isolate Fo25), EF622207, EF622208 and EF622209
(carnation isolates from Italy), and EF622210 and EF622211
(carnation isolates from the Netherland). The isolate TW
(AY383566)"” is from calla lily.

* Each virus isolate was compared with the CarMV (Acc. No.
P04383); nt, nucleotide sequence; aa, amino acid sequence.
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HIFA E. coli strain Rosetta (DE3) 15 £ » #8 IPTG &
BB ZE B R/ 39 kDa o ELTE{GEAHRT (&)
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Fig. 1. Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) and western blotting assay of
the bacterial expressed coat protein (CP) of Carnation
mottle virus isolate Fo25 (CarMV- Fo25). (A) SDS-PAGE
of the 39-kDa bacterial expressed recombinant CarM V-
Fo25 CP (arrowed); (B) The bacterial expressed CarMV-
Fo25 CP was reacted with the 200x-diluted antiserum
against CarMV purchased from Agdia Co.. Lane M,
protein markers; lane 1, IPTG-induced bacteria lysate
containing expression vector pET28b (+) without CarMV-
Fo25 CP insert; lane 2, IPTG-induced bacteria lysate
containing pET28b (+) with CarMV-Fo25 CP insert; lane
3, purified bacterial expressed recombinant CarMV-Fo25
CP.
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Fig. 2. Sodium dodecyl sulfate (SDS)-immunodiffusion
test of the antiserum (Fo25) against bacterial expressed
coat protein (CP) of Carnation mottle virus isolate Fo25
from calla lily. The central well was filled with antiserum
against antiserum Fo25 (As). The peripheral wells were
filled with SDS-treated antigens including Bep, the IPTG-
induced bacterial lysate containing pET28b (+) with
CarMV-Fo25 CP insert; pET, the IPTG-induced bacteria
lysate containing pET28b (+) without CarMV-Fo25 CP
insert; D1 and D2, CarMV-infected calla lily tissues; D3,
CarM V-infected carnation tissue; Hl and H2 are healthy
tissues of calla lily and carnation, respectively.

G AR B 2 CarMV-Fo25 PLIMIER SDS- f#i%
HaEH S FE AT B TE SR 2 CarMV REER 1 K48 IPTG 35
7 pET28b FEH'EE » Bl CarMV el
S s SR L LT Y/ AT B ) i Sl sk 2 2B VT I
[ > HEl CarMV-Fo25 K EHATEAZIURN EL
B [E s 2 il T (1 =) o

FEH] CarMV-Fo25 Huifi{is i baell FH b i Z BURA

AGABEAE 3L UL ELISA il 15 {[ElFe) 58 ke 8 [l
Y R e B AEERER i - A5 SRR H L2 CarMV-Fo25
PUIMYE oA A HIH S CarMV 2 ¥ B T A%
G o TEHIERE E Agdia 2 CarMV $HUIMIETEA K B ER
{2 eI HE ) 28 1T HE R R s A o R e (3R
=) o 1 HArE IR 2 Ll Fo25 i Al 5.2
I FEAE SAWIRER 2 B RA gdia HLIMiE < BfiE () - §E
mANESE B 2 Fo2S HUi i A #i 4 2 I FE 1%
(reactivity) - FHELISA ZA5# - S Htail He ) vt i L X
BB AIET P S 2 Yok i - BB/ 8 B P P SR A
Z CartMV R - AR AR A AR PR -

TSR A % ThiRe 39

K~ FERAITZE AT 2 Fo25 HUMIE i* ELISA 3
T FH IR )y B iy A R e R ) BB 7 o SBUR
T3

Table 2. ELISA test using antiserum against Fo25
prepared in this study to detect Carnation mottle virus
(CarMYV) infection in field collected samples of carnations
and calla lilies'

Field samples Antiserum

Carnations Fo25 Agdia
Italy-1 3.68 0.32
Italy -2 3.74 0.36
Italy -3 3.78 0.36
Italy -4 3.78 0.47
Italy -5 3.78 0.38
Italy -6 3.72 0.37
Italy -7 3.78 0.59
Netherland-1 2.40 0.29
Netherland-2 2.38 0.22
Netherland-3 2.47 0.40
Netherland-4 0.28 0.18
Netherland-5 0.24 0.20
Netherland-6 1.72 0.20
Netherland-7 1.32 0.23
Netherland-8 0.16 0.22

Calla lilies
New Zealand-1 0.38 0.09
New Zealand-2 0.78 0.22
New Zealand-3 0.28 0.27
New Zealand-4 0.34 0.27
New Zealand-5 0.57 0.18
New Zealand-6 0.33 0.16
New Zealand-7 0.41 0.21
New Zealand-8 0.43 0.15
Diseased control 3.62 0.60

Healthy control threshold 0.20 0.33

" ELISA procedure as described in the text was followed.
Dilution of purified Immunoglobulin G (1 mg/ml) of Fo25
antiserum in the factor of 1/1000 was used. Antiserum to
CarMV purchased from Agdia Co. was used with the same
dilution factor as control for comparison.

BEAt > ABBT IS FEF AV 5 i 2 b e B
Hh s BER Fo25 P vl (il 5 s R Fra ki 2
CarMV FHEEFT - ¥R Agdia HUEEHHR GEEHIE]
CarMV [ ZFR T 55, o 1 BAHE 2 T » B & B
EHR 2 IE M K IEBARER A & (18 =) » BE AT
gz Fo25 Hiiys A HR{E 2 85— (specificity) o

KRR YR CarMV S bR R FURZIERFY 51 0Bt

AFFFER A BB Fo2S ik nI{E I 2IET 2 5E 0
Z T VEINZ B CarMV 2 Y o KIS A% 5
mnith — DS AT RGER O TR B ELE 0 HLIETS S ([
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CarMV BHEH YT TEEME » I 2% 8% 2 GenBank
b B R 0 B R EE KR oy BfERE EF622207 ~
EF622208 ~ Fll EF622209 > LUk 1B 77 ik EF622210
Je BF622211 (F—) o [ sk sl HoAth iF 5% 8 8%
Z CarMV » [R5 B8 A% T s Bl 91 2 fH IR BE 35
ER96% (F£—) °

CarMV A [al 53 itk < gk AL 20

FHANZERTIS 2 CarMV {7 5 5 & o iafe ik » Bl
GenBank _FHAMN) CarMV 1 TREAKEALBAIR 1 > HH
PR R » 1 5= 2 S BERREE R B CarMV 23 8F » H
SEHL Ry HERR AR 2 R R o IR EE AR
TERAERIR B ([EPY) » 885 CarMV YRRk LRHER
HEF F AR A A TR 73 BE SR (&) o H
] TR T B o0 BERR - AEER A WA 3 PREL 2
™o A E EEILA R - BT E R (B
pg) o

CarMV FBEREYE B W 2a - Bz M o It
TR TR R Y T RIPE AL SR B o AT
JeH M E T FRER | > FII A RT-PCR J7 3% 748/ 4%
CarMV HARER 35 Fy B4 SEET T 75 Az o 4 s it S 17 S22
HH 2R EHES - o FAEYIE R 2N HXREEE
T CarMV AR o (AR HIAT R AR K&
FIL CarMV 8 5 VER PO S0 B8 LU 722 P
G > SRR B O 2 7 LI YA nT [R5 e
FHIA Y B R T IiEE Rl > 72 EVE (reactivity)
Je Bk (specificity) WUgHICR F3918 13> Agdia /A F]
HiESAY CarMV HLIME > R R FEH LIS A AR R
W AR AL 2 T34t R B e i 2 B

A WFge 2 CarMV-Fo25 J5 Hi 3t [0 ¥ - #f BR
(Fandango i) F)R fhAd: 2 B8 B bR s BEEhm
2B 8 RT-PCR R A% S8 M 15 2 S BfEpk - BT
FeWI AR A Agdia /AF] G Y CarMV Hiln iE s ) -
ELISA ZE{E BERAR 510 M > {E {550 ) iRl e
ZPNFENE o TRAE AN B2 CarMV-Fo25 ifl{E
SEEAT A HEE 10 = B ) R 1 2 R » CarMIV-Fo25
PLIMIE o159 352 CarMV » SR1T 1F 5 FESE (B9
1.0 » T EH R B AR SIS 1F S FERE e & 72 1.0 - BEOR
[ BRGNP B2 CarMV SR o TAH B e
FHAR N HRE R AR (R o L—HEGm R E bRy
V7 EEABR IR E (B =) » [ EHARTHE %
S ER T RS ] Fo25 Py M BA v 5= RYps A% S
JiE 2 FEH o

A BIF 5 e 2K 0T H R S BE I A ) 2 B
CarMV 2%l v B » SR A < $ERaA e R /e
R 2 CarMV  EIE[S A g2 LUK pw > 253
(Chenopodium quinoa) BALEE (C. amaranticolor) SE1EY)
FIERERDE o EEBARRECAE A #Hids 2 CarMV-TW 77
PRAT g 4532 5 [ RE BEpE A AR AN[E]  HEHIREE » wTRE 2
TR IR R A AT 2 -t wTRERS 77 MRAY 7252 > trT i
Reig oy M 2 ik R RE R 8 12 R HY CarMV 73 ik
Fo25 k& TW » fE8 b b & B —5at ([E) »
FH I 72 52 P aT R A5 > ZRTIE HEGR 928 B 5 2 AN Y
BT LT - AT RESE DITRERY -

KERE 2 CaMV JrEERRIIE S E A #E ~ R132
EAEY) A D > BB RS RS IR Black
Magic &% > REPR FHBOE EHARE L - {HATH ELISA
[yE A i B CarMV 2 &y o FRIB FCS5 AT
9% > ¥ CarMV Zp Btk nl ey 5~ HH & ~ B H
B~ PERETE ~ BT o DLUBCERMRL ~ EHARL ~ et KA AL o
MRk s CarMV Ji 27 F#EE Y » AFFeHER
JVE BTS2 CarMV  WEE Al SR - SEIRE AT
T ERTF IR S B CarMV Al S SRS SRTE &
N e 77 AT [ 37 £ A A2 YRGS B nlRE 58
AR o EEESY TR B -

HHE R B 2 R e 1) JEkgk v b o i
REER » e REEE Z CarMV » B HE51 2 fH
RIS 97% LIE > B ERE T M 2B B
R WEKRE CaMV WIRER [EER EAEYIMAEEER
Je R g A A b T g o AR SR e A AR Y
UTEL /L[5 o

R 94 % 95 4[] - [EH AWEBH#.2 CarMV-
Fo25 HUIMIE B4 RRE=RH 55 Z S A > Al
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Fig. 3. Western blotting test of antiserum against bacterial expressed coat protein of Carnation mottle virus Fo25 isolate
(CarMV-Fo25) for the detection of CarMV in field collected samples of carnation and calla lilies. Samples were reacted to
the 1000x-diluted antiserum to CarMV-Fo25 (A) and to the 200x-diluted antiserum to CarMV purchased from Agdia Co
(B). Lane M, protein marker; lane 1, the purified lysate of bacteria expressed CarMV-Fo25 CP; lane 2-5, CarM V-infected
calla lily tissues; lane H1, healthy tissue of calla lily; lane 6-7, CarM V-infected carnation tissues; lane H2, healthy tissue of

carnation.
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Fig. 4. A phylogram derived from the
analysis of genetic distances based on the
amino acid sequences of the coat proteins
of Carnation mottle virus (CarMV). The
tree was constructed using the neighbour-
joining (NJ) algorithm with the bootstrap
resampling method (1000 random
resamplings), using PAUP 4.0. Numbers
at each node indicate the percentages of
bootstrap samples (only values =50 are
shown). Horizontal branch length is
drawn according to the scale bar
indicating 5 substitutions per 1000 amino
acid positions. The sequences in the
regions of coat proteins of different
CarMV isolates in this study were field in
GenBank and assigned the accession
numbers including calla lily isolate Fo25
(EF622206), carnation isolates from Italy
(EF622207, EF622208 and EF622209),
and Netherland (EF622210 and
EF622211), respectively. The isolate TW
(AY383566)"” is from calla lily available
in GenBank.
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ABSTRACT

Chen, C. C.!, Huang, C. H., Cheng, Y. H.", Chiang, F. L.", Chen, L. W.!, and Chang, C. A.*’ 20009.
Preparation of polyclonal antiserum against Carnation mottle virus by immunizing bacterial
expressed viral coat protein and its application on virus detection. Plant Pathol. Bull. 18: 35-44.

(' Division of Plant Pathology, Agricultural Research Institute, Wufeng, Taichung; > Graduate Institute
of Biochemical Science and Technology, Chaoyang University of Technology, Wufeng, Taichung;
*Corresponding author, E-mail: cachang@cyut.edu.tw; Fax: +886-4-23331089)

Calla lily (Zantedeschia spp.) is an emerging floral crop in Taiwan and considered with high
economic potential. In this study, some calla lily plants bearing with chlorotic spots on the newest
leaves coming from the bulbs imported from New Zealand were frequently observed. The symptom
was quite similar to that caused by Carnation mottle virus (CarMV) reported by Chen et al., (2003).
By the use of degenerate primers flanking complete coat protein (CP) gene of CarMV, a predicted 1.0
kb DNA was consistently amplified from the calla lily plants exhibiting chlorotic spots. An isolate
(Fo25) was cloned and sequenced from the RT-PCR amplicons and compared to those CarMV
corresponding sequences available in the GenBank. The percentage identities of CP gene of Fo25 in
the sequences of nucleotide and amino acid were both higher than 96% comparing to those of CarMV,
indicating that Fo25 isolate is a strain of CarMV. Full-length of CarMV's CP gene was subsequently
amplified and constructed into the expression vector pET28b(+), and transformed into E. coli Rosetta
(DE3). An over expressed protein with an expected molecular mass of 39-kDa was further purified
and used as immunogen to prepare polyclonal antiserum. The produced antiserum (Fo25) was tested
and found to be applicable in ELISA, western blotting and SDS-immunodiffusion tests for the
detection of CarMYV in field samples of calla lily and carnation. In these serological tests the reactivity
and specificity of antiserum against Fo25 are found significantly better than the control antiserum
purchased from Agdia Co.. Sequences of CP gene obtained from five CarMV isolates from carnations
and two from calla lilies were used to study their phylogenetic relationship. Genetic analysis of the
amino acid sequences of CP gene revealed that there was possibly genetic clusters among different

CarMV isolates infecting different hosts.

Key words: carnation, calla lily, Carnation mottle virus, virus detection, bacteria expressed coat

protein



