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AR LR T EE R S i S 9k FeitE [, 2 i T (Dianthus caryophyllus L.) $E525% /Nl & (Kooij
Echo kgr, Holland) ™ #$H— AL R 7E 5 | EEHE Fr 7 AR v o (B B (L2 A ER  JRELEF A E -~
PRHAZ HERRAY b T 5E R AR 20 1 v (BB - BERBE AT 2 A0 I Bt & ol - 2o U2 iR
WA RS B RSB TEALZE o MR EE I MV BB Y] A DL - RETH S N 2 — A e 14K 32-33
nm ZERTEHR & » ISR Z BURE R el S BREDUZ 5 FE RN o B SRS R S T e B SR S 0% o7
HriafEs bodbsR )y 2&n 7y it 2 a7 (LA T RBERE TR 7 BERR) WO H SR v iR BIGHT A L AR BE A FE 2 25
TECEREME _E Ry BlE 2 CEAS BRENER 2 (Lisianthus necrosis virus, LNV) JT-HUME AL E VN FE -
8 O 28 STE  AF ) BRI ANEA B DASR T8 o R LUk i 2 2 B\ BE ST RS B s RSV R I U
FEAEE VR E o Bk MT (SDS-polyacrylamide) 5 Y5 73 BERRTS B — > 1 &4 38 kDa HUSHEE 8L
LNV ZEE H 7 S o MRIELLEEEB - A GABR R /it 2 R 7 JEJB S LNV 2% R
TR BERR AT LR R Y 2 Fi AT AR - (8 LeFF FAGIE LNV HA B & LNV G EAREIE S Bk
HOET FAE Y EE 2 A Rl R D 27 EAEY) - BER R BN R B LNV Z— B0 PRl 2 98 7R
(strain) » LNV BE/EYLEE) 15 5 RECHk o

BRBERR © Y ~ PERSE SRR ~ i ~ SRE

=] AR TREY ~ P RE (B A TSR 2K E R 32-
33 nm Z BRI RERL o HoJi 5 R i B I R 2
(Cucumber mosaic virus, CMV) HLIMIE O SHTT Gy BUY
TR S AHE i S R AE AR - (EL BEE RS BEJE SRR (Lisianthus
necrosis necrovirus, LNV, Tombusviridae) FLI{EH @ HII#5HA
RETE S - RRIB SORREC BT DU LR i 2 IR T Wi H

& T (Dianthus caryophyllus L.) B £ 71 £l
(Caryophyllaceae) » T511J& (Dianthus) 2% A S ARKEY)
B4, carnation » HHAREYEE - (A O - £
Bt #e AU 5k BE AL (standard or single flower type) ~ % {£.7Hl

i/ NMER (spray or miniature) Kz K {RA (mini-carnation) » &5

= % R AR 1Y o ALER SRR B IE A A )RR
B TS 5K o TSR 4 E RO R 24 2 K R I e T
BEHEAT fh% /A E (Kooij Echo kgr, Holland) ™ » L8

2 FHTTRRIEE 11 o —M&h2/\ ~ JUA R » P32 — FBH
TEYIAE © 1995 40U ~ 1 HIEIRS 8240 R R4 K ki 405
By R R AR 5 B8 A AR S O SZT N B
TEMERGZE o MR RBASSS  B ERS B RLE ~ TERY KN
FACTERS » UL R B A e B TERURRE 2
A ZEARAC TR RS — 1% B RE ] o REPREE e

Carnation cryptic virus, CCV (Partitiviridae), Carnation
Italian ringspot virus, CIRV (Tombusviridae), Carnation
mottle virus, CarMV (Tombusviridae), Carnation ringspot
virus, CRSV (Tombusviridae) Jx Carnation yellow stripe
virus, CYSV (Tombusviridae) Zf& 712131519, Hrhafi
BLFE LNV o 32 4 LNV {EHE CALZ H AR £ IERTE
5858 (Eustoma russellianum (Don.) Griseb) JR A& e JhEE
@O0 o ARFSLAERE F— RN Z LT > e I 3
RORER) i 2 SLE 2 15 B VRS BE 2 LNV JAfERk (LNV
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lisianthus isolate, LNV-L) TEEEA V82115 22 2 Rk F8&mm)
& o FEJE AH RS & 2 AN IE] o B - SO HR LNV
carnation isolate (LNV-C) o AL Jh4%HH LNV-C 1EE 45 |
FITd i 2 9 (R He A SR AW ~ PR AL BRI 225 R - g
AT HELCUAI LNV JrBERRR 2 %R o

BT ik

W 75 50 Bl AR

1995 5 H AR ALK IS 4P [ )2~/ a5~
ih% (Kooij Echo kgr, Holland) (LA NFREE )2 EHREEAEL
RE PR BER - DL2 58 (W/V) BHRFTRRERK (0.1 M,
potassium phosphate buffer, pH 7.0, A& 0.01 M Na,SOs) i
I > KRACRR Ve TR R RS b A O 400 H Bl 2
%% (Chenopodium quinoa Willd.) » #)— HiLEA B IHBE
B o M= R BRPEITHE 2N - A EEEIZEERAT - (ERA
alBRptEAR R o

2 L o [

HUH 278 LNV-C 2 )38 2632 (C. quinoa) HEFy »
K /i 3t 77 1% & Bl (Amaranthaceae) ~ K77 Bk R}
(Apocynaceae) ~ BUIIFER} (Balsaminaceae) FH A AR}
(Caricaceae) ~ A 17 Bl (Caryophyllaceae) ~ % £}
(Chenopodiaceae) ~ % £l (Compositae) ~ | F 1t ¥l
(Cruciferae) ~ #f & B} (Cucurbitaceae) ~ HE & Bl
(Gentianaceae) ~ £} (Leguminosae) ~ H &} (Liliaceae) ~
YK Bl (Nyctaginaceae) ~ ##iBl (Rosaceae) ikt
(Solanaceae) 5 15 Fl 53 FHAEY) » FARFEHIE 2 (25-28 °C)
WEZIR T » AR T PRI e T e e i 32
s SR% 34T (indirect ELISA) » LUEFRIRRR L SR o

A b A R R B R

LL0.1 M Wi $F4R K (potassium phosphate buffer, pH
7.0) fil U LNV-C 2 S EER M i 10 5 R85
T - p e F S 2 R DUITE S 7 i B8 g 57 B (dilution
end point) ° 5 LIFEFE 10 5.2 LNV-C FHH-7H] @ Hofi 200
(thermal inactivation point) s ZE#84ME 1% (longevity in

vitro) o

WRE AL

LNV-C Zffi{LiRifk Iwaki et al © 275 @m0 ekt
17 o TR 25 3 55 DLRR I #1142 1% (0.5 M potassium
phosphate buffer, A& 1% 2-mecaptoethanol, pH 7.5) Z5HY »
IERLAZ )T (choroform) KePUZ ALK (CCLy) F#L » AiLL8%
PEG 6000 (& 0.3 M NaCl) 7L » fliA 2% Triton X-100 #&

b ~ B 01 o B IRIE 20% (W/V) REFEA U EE
FEEC o FRSUTREY) R B AIRIE 2 10-40% FEHEEE A
JEFHfE .0 3 /[N\IF (Hitachi RPS 40T, 25,000 rpm) » W #8Vk %
o~ RS EEEE OV, TIPSR L A

B RSB %

F2Hi% (negative stain) : )i S 52 AHABAHITIREL 0.1%
bacitracin (1:1) 8¢5 » € Christie er al. (1987)® 2 771 LIS
e IR R BT R & 0K » FELL 2% B RSl (uranyl acetate) 4
o ML Z N R PR AS 2% % (formaldehyde) [ &
% o KA /7Bt » LIS T #AfEE JEM-200CX, JEOL,
Ltd., Tokyo, Japan) SEt@i#igeii sk 2 TERE - A Faichil &
100 FEAR AR AR Z 1R > SRR AR Z K/

FBHE Y] i (extra thin section) @ #EHétEEEFE LN V-C 1
BENR 2 VERS AR ~ X3 ~ AL (Nicotiana benthamiana
Domin) ~ K¥EfE ~ ARG VT BB 3E R Al - 5371 LA
2% JX W% (glutaraldehyde) & 1% PU%AL# (osmium
tetroxide) Al ~ 12[EE - FFLIERS R K & LR White
BB MRS > B Y] (Reichert ultracut S) YJHY
60-70 nm JEFERTY] F o $82% FEHs A B e Y (i DL
T RASR SRR 2 L -

TR YRR 1 5 B

RS MIER 1170 T BHE FRIKIH Laemmli (1970) " 2
SDS-PAGE JiEH#EAT  #li{:z LNV-C Jii#/I A degrading
buffer (62.5mM Tris-HCI buffer, pH 6.8, 10% Ficoll, 2%
SDS, 5% 2-mercaptoethanol, 12.5 ppm bromophenol blue) >
65 °C INEA10 7351 E TR EE VK T o

[|IREESETY

AFABRF 6 FH .2 % T iU LS RS SRS R A B /)
BERR (LNV-L) 2 SehiaS iR A g e = sl © > PERSIEIEE
AR HA 3Bk (LNV-1) 2 JTHids (2 Dr. M. Kameya-
Iwaki (Yamaguchi University, Japan) Ffll§§ o LNV-C %7t
Pt < i (R L B R 28 2R 7 - RCEVK T TS
ZIRERIMIHEE 1 (38 kDa) ST RE R - ARl S —R
(1 mg/ml) » EFEEHPUE » 55 AR T B 243K £Rif -
FRASPUMIE RAFHS -40°C fifi ] -

LNV-C FITH#8 (%2211 Halk er al. ® K Hsu & Lawson
O 2 J AT B o LU b2 e R A S SR U o
/INEERERFH MR S o Rz T 3K o FI RTINS TR
o3 Mt EE b B RE 1.2 flve AR kR - B RS BERR AL
(single cell cloning) £ A B 5 » P (555 & WEN B THT
## (monoclonal antibody) 2K
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FI PBS (15 mM KH,PO4, 16 mM Na,HPO4, 2.7 mM
KCl, 137 mM NaCl) Fic %2 0.8% (w/v) BIIGVATE » BL 15 ml &
ARG MUE ARG 7P > P B LAEAR 7 mm ZFTFLERHT
A (g — > JEEDS) » 3@ 78R 4.5 mm o & 7 AEFE A 50
wl FUR (FAE ZHR 5 0 10 pg/ wl R IRVEASIE BE R M
WR) > DABRER PEREIE 55 1 RV R Lt B - eI A
LNV-C UMM » A= T TS -

VR SR LG T S #

[ B S B S8 T (indirect ELISA) {%{&K Lommel
et al. (1982) " Z 75 AT o HEEE PIBE Fr 13488 i 7y
AILL coating buffer (1000 ml H,O H1& 4 1.59 g Na,COs,
2.93 g NaHCO3, 0.2 g NaNs, pH 9.6) ffFEFFE » HL 200 «1
B A s 2 FLh o 2 37°C BRiE 2.5 /NFF% FH PBST
(1000 ml H,O 1 &4 8 g NaCl, 0.2 g KH,PO4, 2.9 ¢
Na,HPO, - 7TH,0, 0.2 g KCI, 0.2 g NaN3 , 0.5 ml Tween-20,
pH 7.4) 1HUE3 X ° NIALL conjugate buffer (1000 ml PBST
A& 2% PVP-40 (w/v), 0.2% ovalbunin (w/v)) F#E 1000 1%
Z LNV AP » 12 37°C TE#E 2 /N > H PBST 1
YE3 K » FFAILALLconjugate buffer FFE 5000 fi 2 iR
PR Z I EHUR T SEER B 1 (goat anti-rabbit IgG
alkaline phosphatase conjugate, Jackson ImmunoRsearch
Lab. Inc.,USA) - — Jg#3 855 5% 5 A7 (triple-antibody
sandwich ELISA , TAS-ELISA) {%{##% Hsu and Lawson ®
ZIJTEET o A LNV RFHIMEREH (1 ¢
2000) ~ 3% bovine serum albumim (BSA) ~ H{Jf ~ LNV #
SR TTHIRE M 580 (1 ¢ 8) » FAR A LS A% MR
(conjugate buffer) FifE 1000 {5 2l I HIEAE B .Z LT
VL B %R JZ EKE B (goat anti-mouse IgG alkaline
phosphatase conjugate, Jackson ImmunoRsearch Lab. Inc.,
USA) ° fiff /55 37°C Rl 2 /IMRFE 4°C @K -
KB » B 200 11 L substrate buffer (97 ml
diethanolamine, 800 ml H,0, 0.16 g NaN3, pH 9.8) g &l > ji%
F#FE (1 mg/ml p-nitrophenyl phosphate, disodium, Sigma
Chemical, USA) X% [ 20-60 43¢% » RE7<FF A 50 1
Z 3M NaOH {£ L/ & » W DL ELISA #I3&{# (Bio-Tek
Instruments, Burlington, VT, USA) IR £ 405 nm Z K%
fiEl o DIGRERETHE A405 Z 38R 3 1555 1 E S EZ P E AR -

TS

P e A A

MRS 2 Z 3 /Al FwikEs B AT
H~ IR AIRERR - FEPIIR b T HE R HHERE 2 80 s
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DEES (B —A) - AP AR A DR R SR - 28tz
FH ABGZ W (LR EE > RE R RERZE o BRERER YRR
LNV-C s 5 Fr M iR B LR R AR iR % 10-12 KR
BRI o (i NBEEE ([8]—B) o DU e SE B btk b e 15
B 53 FEAEY)HRS R A 48 FEAEYIHE G, » A A Rt e s
HMEHE T HAI (Gomphrena globosa L.) ~ FAEG T
(Dianthus barbatus L.) ~ FEJ1EE “/INa[Z" (D. caryophyllus
L) ~ A AT (D. chinensis L.) ~ 132 (Chenopodium
amaranticolor Coste & Reny) ~ 3% (C. quinoa Willd.) ~ &
=% (Tagetes erecta L.) ~ FEFSHE (Lisianthus russellianus
(Don.) Griseb) ~ §H#l (Capsicum annuum L. var. Grossum
Seudt.) ~ #f til (C. annuum L. Red pepper) ~ & i
(Lycopersicum esculentum L. var. lycopersicum) Jj% 5
(Nicotiana benthamina Domin.) 2 12 f& » HF SRR EE
FEATEE ~ BUHBERG - TEmP M REE M - 2 IER
PR e 2 RV B EL (Amaranthus viridis L)) ~ FHE (A.
mangostanus L.) ~ £ & (A. mangostanus form ruber) ~ H H
# (Vinca roseus L.) ~ FJEMBIIAE (UImpatiens wallerana
Hook.) ~ K¥EAE (Dahlia hybrid Hort.) ~ H H % (Zinnia
elegans Jacq.) ~ /NH ZE (Brassica campestris L. ssp.
Chinensis (L.) Mak.) ~ P9I\ (Citrullus lanatus (Thunb)
Matsum et Nakai) ~ 2JI\ (Benincasa hispida (Thunb)
Cogn.) ~ FE& (Cucumis melo L.) ~ FIAIL (C. metuliferus
Vivaldi) ~ &I (C. sativus L.) ~ #% I\ (Luffa aegyptiaca P.
Mill. (Luffa cylindrica Roem.)) ~ ¥ {4 (Arachis hypogaea
L.) ~ 285 (Phaseolus vulgaris L.) ~ Bi 5. (Pisum sativum
L.) ~ 91 & (Vigna. unguiculata (L.) Walp.) ~ %[ & (Vigna
angularis (Willd.) Ohwi et Ohashi) ~ kX & (Glycine max
Merr.) ~ BA & (Vicia mungo (L.) Hepper var subtrilobota Fr.et
Sav.) ~ #5 (V. radiata (L.) R.Wilcz.) ~ 2Rt (Limonium
sinuatum Mill.) ~ ¢ % (Datura stramonium L.) ~ $EZ 4~
(Petunia hybrida Hort.) ~ $ii 1~ (Solanum melongena L.) ~ §g
% (S. nigrum L.) ;5% (Nicotiana tabacum Hicks ~ N.
tabacum var. Vam-Hicks ~ N. rustica L. ~ N. tabacum cv.
White Burley) 5 31 FAEY) » 18 LEAE Y2300 5 (E42 M 5E e
AR VEDE B - (EAEUTER 2 25 LR - T/ NEE
JK #& (Chenopodium album L.) ~ %j{t (Chrysanthemum
morifolium Ramat.) ~ #AK I (Carica papaya L.) ~ #EFd I
(Cucurbita pepo var. melopepo (L.) Alef.) ~ Bl (Rosa
hybrida Hort.) % 5 T {HEANEY) AL £ LN V-C AT/ o
FBLLHE LNV-C B LNV-L #7557 Bk 2 80% 100 722
Fe > AGA BB LIRS R Bl bRy B SE RS - I
TR SEHGE Py KV URAEAH [RIER SR AGE 14 T (RIS e bnt e e - A
REY) (R—) - Htaidz i R (a7 8 BE41
ZHAR ~ FAEER o AESLLNV-C K LNV-L ¥Ja] A8 1k
YL ERERE ~ Fli ~ HE 5L (N. benthamiana) » {HR{EL.Z K
BULL LBEAdE LNV-C EH# e o LIEASHES 1) - & Pt
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B— ~ ERJVE B R AN RIEF FAEY) S L 213 o (A) HIBIRRE & " /Al 5 " S5y A i L Bl o (B) BEpRIERE R )Y
"UNATEE " R A A VEEHBERS o (C) BRI RO © BB EER () 5 FERSBEEEN R () o (D) BEIERRELERS
o B YRETHER (Fr) 5 PERSTEEYEN ()

Fig. 1. Symptoms induced by caration isolate (LNV-C) and lisianthus isolate (LNV-L) of Lisianthus necrosis virus. (A)
Symptoms on Dianthus caryophyllus (a hybrid mini-carnation, Kooij Echo kgr, Holland) showing light yellow spots on leaves in
the field; (B) Symptoms induced by mechanical inoculation of LNV-C on D. caryophyllus; (C) Symptoms induced by LNV-C
(left) and LNV-L (right) on D. barbatus by mechanical inoculation; (D) Symptoms induced by LNV-C (left) and LNV (right) on

Lisianthus russellianus.

LNV-C ¢ LNV-L IREE5 7 A= v L b B elchm el Dl » 4% Bo#
JH > {HEEAE LNV-C 248 FFE 2B 2 5 AL BOE H SR, BARE
fid LNV-L BHE 2K ([8—D) ° LNV-C A RAfih YL 32 ~
S~ B~ B BT H ALY » HAh IR ~ SERE K
Yot B9 |6 R 20 ¢+ T LNV-L Bl _Fitha ) R (%
IR Y H A A A LB R B B R 13 -
LNV-C AR VR A R0 ) B&54 » T LNV-L AR
REfRE Y ([8—C) « — MM S » IR BRI piafE b
HEEANE 12 P e A2 2 9 ) AR LNV-C % LNV-L #
e FLERE R I P TR R BT -

00 1 v el

FEEH 198 T S Ay Wk 2 35 BEE R AR = 107 {7
ARG » (B 107" AUSE o MRS RIR 1723 P
IREHR DA 112 2 22 {10 B Bt 5 12 4°C RIF 50 KATY
HARGE  1220°C /172 97 KEHEUHE HHE 114 KH|
I 5 FHV IR EAZE 100°C (10 4388) (92 A0t » 100°C
DA ERRFHIE -

WAL
€ 10-40% FEREREERS REEE O - AERRIRIEHY 4-5 om &
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R~ PRASTEIIER AR ) M BER (LNV-C) BLEERERE PR (LNV-L) & 7 F A L

Table 1. Comparisons of host range of two isolates of Lisianthus necrosis virus isolated from carnation (LNV-C) and Lisianthus (LNV-L)

LNV-C LNV-L

Test plants Symptoms ' Systemic * Symptoms ' Systemic *

reaction leaves reaction leaves
Chenopodium amaranticolor ($1.%2) A\ S NS Non-S
C. quinoa (3:3%8) Y S NS Non-S
Capsicum annuum L. var. YM, RS S NS Non-S
Grossum Seudt. (EH#0
C. annuum L. Red pepper (FitE) CR, YM S YS Non-S
Dianthus barbatus (F.52H77T) YM, YS S — —
Gomphrena globosa (T H#L) NS S NS Non-S
Lisianthus russellianus (FEFSTE) YS, RS S YS, RS S
Lycopersicum esculentum (257l YS S NS S
Nicotiana benthamiana (55%5) CR, NS, YS S NS S
Petunia hybrida (JE752}F) NS Non-S NS Non-S
Phaseolus vulgaris (255, CR,YM Non-S NS Non-S
Tagetes erecta (B555%9) NS S — —

! Abbreviations of symptoms: crinkle (CR), necrosis spot (NS), ring spot (RS), yellow mottle (YM), yellow spot (YS), wilt (W), no reaction ( —).
z systemic infection (S), non-systemic infection (Non-S), no infection (—)

H—IRENT o FOREL ~ vEkE ~ BRIZ RN 50 i 2 I
MR > LOCELEL E RS > 53 BI1E 260 nm 1240 nm HBLR
R ARSI © A260/A280 HILLAEES 1.605 (HY 5 KAk
ZIEIME) o flAbE R MR AR 2 I U 7 (CMV)
ZERIEHEE (0.1%, 1cm, 260=5) ¥ » {1 100 g SEFEHK1E
ZIRFEATA IR 22.05 mg o A b2 7 R R B A
ZEREH) K 2-3 KA H B R ST B > BErER & AT
BRI B 10-12 KBRS L )N BEEL (& —B) -

LR (% kS

TR 55 BRHE oML R L A R DL 2% IS i
ISR, - B R TR TSR i e R B E S 32-33 nm
ZERTEAR ARERL (8 —A, B, C) » (AR Z SRR I -
TG Fr RS 2R P R TE P I Z I E S (proplastid)
AR SR B AR FERCREE R JEE (stroma) P ([@] =A) © 2 fi
TR RS Fr BE NG 2 SRR - i AR S A5 AR R 515
FEW ([ =B)  FERHEE (N. benthamiana) $EF 2S£
A > Al R R AR B MR E b ([ =C) - &
RF 75 R (bR Pl SR Sl e (i 2 A e T
FELA SRS (8 =D) ° 1 FRTERS1E ~ RHEEAE ~ AR
TP B R o 358 LR P 7 P % IR B2 i AR B
G2 E CRET) ©

WRIMHRE T T &

FIIFH SDS-polyacrylamide [BH #vk 73 #7 45 SR R
LNV-C B LNV-L Z9Hf & 5 8A IR 5 vk Bhik i -
55> 5K 38 kDa ([&E[Y) o

F [y o 2 4 i U R

B ) O 28 I ERA BRBE R LNV-C PLIMYE 82 LNV-C K
LNV-L Z#fi i 75 B MR IR ¥ 7 AR s I e B iR
PR 2 AR (18 1) » SR R B AR G 22 1 B3l
FHIF EE ) o

PR S8 T s %% I I

o B 8 A 3B B 2 LNV-C B T 008 it b5 8 ik
(7TES-3G10 k) 2 J11E » 3A5sLL indirect ELISA 7317 » {8
FH BT HURSHIRE RS 20 5 2 15 (V/V) RIIFFEZE 2056 i
SERETHR A TR UR I 10 R 5IFFESE 10° - f5SREER
Llindirect ELISA Z#friRe B THife MHAUES 2 MR 256
{5 o B TR SRR TR SRR BE MU UR R 2 107
T LEHA R v P38 81— MR RE - (HE PTRS ke &£ 1024
R RIS — PRSI AE AR o B A (AL Z BT S iU DL = feii
FOEAE R T 0 B TS AT I BT BRI R A 64
{5 ML UG FE 2 107 » (7 a] AL AR S — PR E
{EE PSR 2 256 (FIRFHI M — e A A -

B LU RIAIRRT LNV S FHUESE LNV AN[E] 57
PRz ) o 3B LL indirect ELISA Z3#7 » {2 PIEEELFE
PERSIIEIER 22 H A8 Bk (LNV-T) o 7-oies O > Pests
BHER A S B (LNV-L) B E R TS © KA ES
Hlfifi 2 LNV-C BH8E (R T PSS —=f » (REAPT 8o 1
1000 1 5 A ZHURFEHEFELNV-C 5 LNV-L #i{Lk7
NRIR IR (VR £ A260=0.5) K55 FEREHREE Frfli iR -
FEH LNV-C flifb i & R fifse &2 107 - ML
107 s LNV-L ffif{ SR frE = 10° » fl ik 72 107
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B~ R R Y T RAREEIE o (A) LL2% BB IHRE Gk JepR ) R 2 S5 5E RV IR IR AR © (B)
AJHFERARLZ HOKIE © (C) Al B 3E 3 2 W A RERL o Faifi =200 nm.

Fig. 2. Electron micrographs of negatively stained virions of carnation isolate of Lisianthus necrosis virus by 2% uranyl acetate.
(A) Leaf dip preparation of infected Chenopodium quinoa; (B) Magnified particles of leaf dip sample; (C) Purified virions from

infected C. quinoa. The bars represent 200 nm.

¥y i LNV-C $ifn 24 85—k I (875 A) » LNV-C
LSRR RERE 10° » B RS = 107 s LNV-L #fifk
RRIPHERAEEE 10° » HIHERTEE 107 1A B LNV-L ¥
YiisE L B — VA E (/< B) o LNV-C fifif Lk 2 RRE 1R
FEE 10 » M R 10° s LNV-L Sl LR i =
107 > HHH TR 10° 7] 82 LNV-J S F-Hi a4 s —
P (18 /5C) e

|
PFREIE R 7 (LNV) (£ 9575 77 K52 /8 /1> Tombusviridae
Bl Necrovirus [& » FIREFERBERE — 1088 - EIKH 32
nm " o AEAEH [ B ERAT4Y it 2 LNV-C » ghETZHE ~ 4=
V) e LT S P B RS 2 LNV ALY > (B i
T 7 0 IfE IR B AR A 12 R A1 2 R I DA L
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B= ~ YLy R Z TR RS U] FE T RADURIE] - (A) FBDTSE BRE S5 P TN B ] BT B AR R
ERFEEW o (B) I S22 55 R 3 PO Al IR A9 1% 28 ekt 00 81 o2 AT B P 9 25 REDRE 52 465 IR BR8] = (C) SR B2 55 (.
benthamiana) ¥F Z SENMINEA » ] BBUR BN AR HIIRE T - (D) FERHEE (N. benthamiana) ZEFy 2 BTG
PR 75 REDRL TR SR R e (s O AN TE AR DA S A Fii = 500 nm -

Fig. 3. Electron micrographs of ultrathin sections of carnation isolate of Lisianthus necrosis virus in infected cells. (A) Proplastid
of Chenopodium quinoa showing the inclusion-like structure in the stroma containing virus particles; (B) Mesophyll cell of C.
quinoa showing the virus-like particles aggregate as crystal structure in the cytoplasm embedding by the chloroplast; (C)
Mesophyll cell of Nicotiana benthamiana showing the virus-like particles distributed throughout the cytoplasm; (D) Mesophyll
cell of N. benthamiana showing the inclusion-like structure containing virus particles in the cytoplasm. The bars represent 500 nm o

LNV-C "SRRG AR B 83555 57 B e A s D B
JELBEEG 12 s {H LNV-L AIRGE YL « LNV-C AJ A5 TRk
YLAL #2 - ZEEE - FHAR - B - T B AL R R ED (V.
benthamiana) SN Y) BAEE 2208 ~ SALBEEL B SR
BRI s T LNV-L RIS GEIE R 470 1 R Y i AR HH 5
Bho BERIM S - bt HEUREY 3 7 LN V-C IFfT RBLZ %
RN V-L # B - EIW BB R AT - ot - /Y

BB MR R i R @ o MRBRIL A WIRE AT -
Ffr 73 i 2 LNV-C "I RERE — F BUW MBS 2 LNV SR #f
(strain) o FHME FAMPREIAS )58 B H AR FUFAEH RESK
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Fig. 4. Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) of coat protein (CP) of
carnation isolate of Lisianthus necrosis virus (LNV-C). Lane
1, CP of LNV-C; Lane 2, CP of LNV-L; Lane 3, CP of
Cucumber mosaic virus and Lane M, molecular weight
markers .
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Fig. 5. Serological relationship between carnation isolate of
Lisianthus necrosis virus (LNV-C) and LNV-L in
immunodiffusion test. Antibody prepared to LNV-C (center
well); purified LNV-C (well 1), crude sap of LNV-C infected
lisianthus leaves (well 4); purified LNV-L (well 2) and crude
sap of LNV-L infected lisianthus leaves (well 5); crude sap of
healthy lisianthus leaves (well 3 and 6).
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Fig. 6. Serological comparisons of carnation isolate (LNV-L), lisianthus isolate (LNV-L), and Japanese isolate (LNV-J) of
Lisianthus necrosis virus in indirect ELISA. Antibodies against LNV-C (A), LNV-L (B) and LNV-J (C) were used to react with
antigens of LNV-C infected Chenopodium quinoa leaves (—A—), purified virions of LNV-C (—A—), LNV-L infected C.
quinoa leaves (— @—), purified virions of LNV-L (— O—), healthy crude (---@---) and purified (--- A---) antigens of C. quinoa.
Antigens were coated on polystyrene EIA plates followed by treating with antibodies against three different LNV isolates and
alkaline phosphatase-conjugated goat anti-rabbit IgG.
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ABSTRACT

Chen, C. C.'*, Chen, Y. K.2, Ko, W. E.! and Hsu, H. T. 32002. Characterization of Lisianthus necrosis virus
(genus Necrovirus) isolated from Dianthus caryophyllus. Plant Pathol. Bull. 11:137-146. (" Taichung
District Agricultural Improvement Station, Tatsuan, Changhua, 515, Taiwan; > Department of Plant
Pathology National Chung-Hsing University. Taichung 402, Taiwan; * Floral and Nursery Plants Research
Unit, U.S. Department of Agriculture, Agricultural Research Service, Beltsville, MD 20705-2350, USA; 4
Corresponding author, E-mail: Chencc@tdais.gov.tw; Fax: 886-4-8521140

A virus was isolated from mini-carnation [Dianthus hybrid Kooij (Echo kgr)] bearing severe viral
symptoms. Disease symptoms began on upper leaves with numerous yellow spots, which enlarged and fused
into large chlorotic patches expanding to entire leaves. The symptomatic leaves usually became necrotic
eventually. Electron microscopy of crude extracts and ultrathin sections of diseased tissues revealed the
presence of isometric particles about 32-33 nm in diameter. Similar particles were also purified from
diseased tissues of Chenopodium quinoa. Purified virus and extracts of diseased leaves of carnation isolate
from C. quinoa reacted positively to Lisianthus necrosis virus (LNV) antiserum in immunodiffusion and
indirect ELISA tests. Mouse monoclonal antibodies prepared to the purified virus of carnation isolate
reacted positively in both indirect and triple-antibody sandwich ELISA with the extracts of infected leaves
of carnation isolate from C. quinoa. The viral capsid protein was approximately 38 kDa based on sodium
dodecyl sulfate-polyacrylamide gel electrophoresis, similar to the size of the LNV coat protein. The virus
isolated from carnation is very different biologically from either LNV isolates previously reported in Japan
or Taiwan. The carnation isolate experimentally induces systemic infection in many hosts which are either

non-hosts or local lesion hosts for LNV.

Key word: Dianthus caryophyllus L., Lisianthus necrosis virus isolation, identification



