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1952; Tomlinson 1970) ~ 8 FREZLHEEE (Couch
1955) SIRERNF 2 A F - EREFHFHERA
2 7258 (0-16%) (Neergard 1979; Dian-
ant & Lot 1992) = ¥ 6 7% 5 55 45 i f 7 (5
> LMV B9 51 Fy B PR R s 2 L Y
EE T E 4% (Dianant & Lot 1992) « LMV fy
Tl EFE R AR RAE YR R 22 (Marrou &
Messiaen 1967) ~ JE4H %% H 8122 (Edwardson
1992; Hunter & Bowyer 1993) K [f & 2 (Y JiE
P55 (A0 25 45 0 95 W [T 73 17 % (ELISA)
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Candresse et al. 2007) ~ B 5 43 % 75 0 Jff 25
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Na,SO;) » DLF-Ehiff I s Bt ik B S R - H
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Table 1. Symptoms of plants inoculated with Lettuce
mosaic virus.

Test plant Reaction”

Amarnthaceae
Amaranthus mangostanus -
Gomphrena globosa L.L.
Chenopodiaceae
Chenopodium amaraticolor L.L.
Chenopodium quinoa L.L/S
Spinacia oleracea M/S
Compositae
Lactuca sativa L. M/S
Cruciferae
Brassica campestris L. —
Brassica campestris var. chinensis —
Brassica oleraceae var. botrytis —
Brassica oleraceae var. capitata -
Brassica pekinensis —
Raphanus sativus —
Cucurbitaceae
Citrullus vulgaris —
Cucumis melo -
Cucumis sativus -
Cucurbita moschata —
Luffa aegyptiaca —
Leguminosa
Phaeseolus vulgaris —
Pisum sativum M/S
Vigna unguiculata “Black Eye” —
Solanaceae
Capsicum annuum L. —
Datura stramonium —
Lycopersicon esculentum -
Nicotiana benthamiana M/S
Nicotiana glutinosa —
Nicotiana rustica —

Nicotiana tabacum cv. Van Hicks —

“L.L.: local lesion; M: mosaic; S: systemic infection; —: no
infection.
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HOREE 0 B3R R4 3—4 mm M B4 b
IR IFHDLE: - THALN MR 7 d HREE
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(1976) =~ 74 {E LMV ° H{ Nicotiana ben-
thamiana BEFELY 14-20 d 27 f54H 4% 200 g A
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Z 1% FPMEJE R LY 30 min o (KR EE L
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rotor) AETTHT BE i 5 25 [ A6 HEL 16 h - BIZL
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JERFEE 2 h o fEBIF R E AL conju-
gate buffer (2% PVP-40, 0.2% ovalbumin, 1 L
PBST) #if R A [ERE % - BN 37CE
AE S E 2 hoe (W DARE H Agdia A F]Z LMV
Hiis B 7 ETER) DL PBST & LA &R A
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alkaline phosphatase conjugate, Sigma) » ££7T
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HOE RN FL A 100 pL 7 substrate
buffer (97 mL diethanolamine, 800 mL H,O,
0.16 g NaN,, pH 9.8) #r &£ #4f 1 mg mL™
i 1 T 8 % 2% B2 '8 (p-nitrophenyl phosphate
disodium, Sigma) > § 37 °C [Z F& 30 min » [
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Table 2. The optimal dilution of LMV antiserum for indirect-ELISA.

anti-LMV
Test sample” 8,000 5,000x 4,000x 2,000x 1,000x 200x (Agdia)
Diseased-10 d 0.454 1.030 1.573 1.809 2.529 0.906
Healthy-tobacco 0.023 0.041 0.138 0.207 0.361 0.017
Healthy-lettuce 0.016 0 0.028 0.044 0.063 0.007

“ Test plant: Diseased-10 d: the fresh leaf sample of N. benthamiana inoculated with LMV after 10 d; Healthy-tobacco: the fresh leaf
sample of healthy N. benthamiana; Healthy-lettuce: the fresh leaf sample of healthy lettuce.

3.0
—e— D-Lettuce (fresh)
—— D-N. b. (dry)
—&— D-N. b. (fresh)

Absorbance (E405)
= =2 NN
o [6)] o [6)]

o
3

0.0

0 1 2 3 4 5 6 7 8 9 10
Dilution of leaf sap [(2" x 10)"]

1. DL indirect-ELISA J& LMV B i Alst M 55 B R el B ML P AR 2 e PR [(2 % 10)7] -
Fig. 1. Sap dilution end points of LM V-infected plant were estimated by LMV antiserum and indirect-ELISA [(2* x

10)"].
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Table 3. Indexing of various seed lots of lettuce reacted with LMV antiserum in indirect ELISA.
Area Lettuce variety Percentage of seed contaminated (%)
Nantou Lactuca sativa var. capitata L. 3
L. sativa var. capitata L. 28
Lactuca sativa var. crispa L. 5
Taichung L. sativa var. capitata L. 8
L. sativa var. crispa L. 11
Tainan L. sativa var. capitata L. 13
L. sativa var. capitata L. 7
Kaohsiung L. sativa var. capitata L. 13
L. sativa var. crispa L. 0
Lactuca sativa var. romana Hort. 5

4. [ ELISA SpffrAtedfli A [F s B a4 2 LMV Jgefek -

Table 4. Incidence of LMV on seedlings of various lettuce varieties (Lactuca sativa L.) detected by indirect ELISA.
Lettuce variety Total sample Incidence of LMV (%)

Ho-Yeh 108 2.8

Ching-Tsuey 102 9.8

Liu-Li 105 13.3

Tsuey-Yu 101 0

Chu-Yeh 114 10.5

Pao-Hsin 100 9.0

Hsia-Kuan 94 32
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0.1% » FIIA 5 & i o] gE /R BE[/5 76 (Broadbent
et al. 1951; Grogan et al. 1952; Tomlinson
1970) » 5 2 0.5% 7 3 % > 73 71 b H 0 &5
EREE R o R RE B 2 E UK (Zink et
al. 1956; Neergard 1979) - EEHE HEE] E 4
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TR A TR IRE - EBONER
Z AR AE QS GE (KR 0.1% (Dianant & Lot
1992) » g5 A BIERIHE S 2E - dik A
T HIN TN & ERAURE R SUR
(Grogan et al. 1952; Tomlinson 1962; Grogan
1980) » DAY [hh o2 o ol v A 7 ) =) B R R JE A AT
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K HA RS B E S I > WA R R AR 2 3%
AR HGHEZ BHERE -
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Preparation and Application of Polyclonal Antibody on
Lettuce mosaic virus

Li-Yu Tsao"" and Jaw-Neng Lin’

Abstract

Tsao, L. Y. and J. N. Lin. 2015. Preparation and application of polyclonal antibody on
Lettuce mosaic virus. J. Taiwan Agric. Res. 64(2):159-166.

Lettuce mosaic virus was isolated and identified from infected lettuce plants (Lactuca sativa
var. crisp. L.) by using host reactions, electron microscopy, biological and serological assays in Tai-
wan. Upon artificial inoculation to 27 plant species belonging to 7 families, the virus infected lettuces
(Lactuca sativa var. asparagina, L. sativa var. capitata, L. sativa var. crispa, and L. scariola var. sati-
va), spinach (Spinacea oleracea), pea (Pisum sativum) and tobacco (Nicotiana benthamiana) showed
systemically mosaic symptoms. It developed systemically yellow lesions on Chenopodium quinoa,
but only local necrotic lesions displayed on C. amaranticolor and G. glodosa. No other tested plants
with symptoms were observed. The virus coat protein was purified by SDS-PAGE, from which the
antiserum against LMV was produced. The titer of the antiserum against homogenous antigen in the
crude sap was 5,000, tested by the indirect ELISA. The dilution end point of the crude sap detected
by the antiserum was 1/640. Ten commercial lettuce seed lots were tested with the antiserum and the
incidence of LMV was determined in range of 0-28%. Seven lots of lettuce seedlings collected from
markets. Among them, 0—13.3% of the seedlings were positive to the LMV when detected by the anti-
serum. By testing 113 lettuce plants randomly collected from Mailiao Township of Yunlin County, the
incidence percentage of LMV was 37%.

Key words: Lactuca sativa L., Lettuce mosaic virus, Antiserum, Detection.
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