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Effects of Thermotherapy and Shoot Apical Meristem Culture, Antiviral
Compounds for GLRaV-3 Elimination in Grapevines
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ABSTRACT Grapevine leafrollassociated virus 3 (GLRaV-3) is one of the most severe pathogens for viral diseases
found in Korea. This study was conducted to establish the vius-free stock production system for the virus disease
control. The effects of themmotherapy, meristern culture and chematherapy to eliminate the GLRaV-3 in grapevines
were tested. Thermotherapy at 37+2°C for 6~8 weeks combined with 0.5~1.0 mm size of meristemn culture
method was the most effective for virus elimination. Thermotherapy alone was not effective. In chernotherapy, DHT
and Amantadine (20, 40 mg/L) treatment in medium was more effective than Ribavirin to eliminate the GLRaV-32 in
grapevine. However, Ribavirin spraying to potted plant was not available for virus elimination. Therefore, virus-free
stock production system using themotherapy combined with shoot apical meristem culture was the most effective

in grapevine.

Key words: Chemotherapy, ELISA, grapevine virus, RT-PCR, vins-free

(Altmaver 1989; Barba et al. 1989; Barlass et al. 1987,
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Ale] MPPe A AT wolHA TEFZ £4H
= "H&S Fo]F 3lt} (Bhojwam and Rajdam 1996; Boxus et
al. 1977; Wang and Hu 1980). shdjo| 324 = slatel=-2 A
ol FaHE vpo|BA FEF A4AY olEHY ,‘,lf]r-
Ribavirin (1- 8-D-Ribofulanosyl-12 4-triazole-3-carboxamide,
virazole), DHT (2 4-Dioxohexahydro-1,3,5-trlazine) 55 o]&
3 dpo)# A A AED (Blom-Bammh oo and Aartrijk 1985;
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BjA]s| Ribavirin (vho]e}n] =), DHT, Amantadine (Adamant-
anamine) T 352 shifolal A& b2 20, 40, 80 mgLs®
& ZA G thy o dgdsle wWAe ErpsbEoh 23 b
ol#lL o WEE AT 107044 30¢Y,60€,909 F< o
Fit & ELISAYOZE sl 7 B A8 3t
olE A FedEA g ofdh ERFPE wpelRA T

o|x g AF, AEskd FEBS S48 ti ol £ 6
F75E Ribaviring FHEAE A3k AZs 100, 500,
10 mgl =52 154 7H30 2 271497 835 A 519t
olZol ek B3 AL 2,583 AYPE FHE ARE /|
yieieket ta AZFTE 178 Fof| A2 AxS ket
et Hwsis FAe ELISAAR S E A7EHE AE
sart. 7= ddd A= GLRav-3 g Zao|wF
o]43}e] RT-PCRZIGE} HF Felslditt

HROl2A EE

£9 4 BIOREBAAZHE 1gG4} alkaline phosphatase?}
229 conjugated-IgGE FYsh B PFHAIAY
(ELISA)E| AM&stgon A3 AEs Tus-HCL 4545
10912 (wiv) A7Fsly BAAMEE mldsly S5 FE5819
t}. GLRaV-3 IgGS coating buffer (Na,CO;, NaHCO;, NalN;,
pHO.6)8] 10008 =S (1 L/l iDE HAST 166 200 .



T 2|2 ATE WS H 0 Ha 2

S microplated] welle] ¥ 30°CeA 427 Tl
incubation s} . PBS-T (phosphate buffered saline, (1.5%
Tween-204 HE4 2 Z wellZ 35 o] AFHe & FE259
2 wellel] 200 ul® 23 4Co)A ovemightrZth PBS-T&
oz wellS 7lHo] HH8 & conjugate buffer (2%
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Table 1. Effects of thermotherapy on elimination of GLRaV-3.
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(Figure 2).
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Figure 1. Vinus-free stock production rate in the culture of shoot tips

of GLRaV-3 infected grapevine at different thermotherapy periods
at 37°C,

Heat treatment Shoot growth No. of ELISA positive samples / tested samples (%)
{weeks) {cm)* o 15 30 45
2 1.36 15/15 {100} 15/15 (100 15/15 {100} 15/15 {100}
4 1.35 15715 {100% 15/15(100) 1515 {100} 15/15{100)
6 0.90 13/15(86.7 15/15 (100 1515 {100; 15/15 {1003
8 0.30 13/15(86.77 15715 (100) 1515 {100} 15/15 {100}
10 0.18 12/15 (80.0) 15715 {100) 1515 {100} 15/15 {100}

“Means of 3 vines.
Y Days after heat treatment



158 - Korean J. Plant Biotech.

g o] Wo] A& 5o] 0 1 (Gifford and Hewitt 1961;
Bass and Legin 1984; Savino et al. 1990; Staudt and
Kassemever 1994), GLRaV-33} Z+2 Closteroviruss] A%
Nepovirusel] w)a] wlelgii AA7 thd oBETR a3
(Savino et al. 1990). 7|U] #jkES @A) s AL GLRav-
1, GLRaV-3 2% 6~8F A gelA 60~80%2] =)A=

A5 7 Yol & FEHES Oﬂﬂﬂ@}b o Hlg thi FE5}

Ede oA APMESE 48 ¢ jlon e

REEE VT & Yok HA o8 BS49) B8 : Ao
2 AzZYEr} (Figure 3). Barlass3} Skene (1978)0] 357C ¢4
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60~80%0) & EEQ HEL2 o2 2 oo BET A4l
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A7} e AE £Y 5 QouE EHNY AoE

Fipure 2. Agarose gel electrophoretic analysis of RT-PCR products
from GLRaV-3 free selected plantlets. M: Size marker{ADNA/Sty
13, Lane 2, 3: virus-infected, Lane 1, 4, 5: virus-free plantlet.
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Figure 3. Virus-free stock production rate in the culture of shoot tips
of GLRaV-3 infected in vitro grapevine plantlet at different thermo-
therapy periods at 37°C.
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& Ao= AzZbgith. Hansen 5 (1985)2 A1 AAH HE
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chlorotic leafspor virus (ACLSVIS A A 5}%. 21, Stevenson 7}
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Gom A Fek dpolEL FEUF BFYEA Yeld A
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Figure 4. Chemotherapy effects on elimination of GLRaV-3 in
plantlets cultured on antiviral compounds added medium. R20~--
R80: Ribavirin 20, 40, 80 mg/L, D20—~D80: DHT 20, 40, 80 mg/L,
AZ—AS80: Amantadine 20,40, 80 mg/L.



i g

2 ek 2 2O FH2() 2

- =

159

elgh =

T GLRav-32| B=3 =5 -

Table 2., Effects of antiviral compounds on regeneration and subsequent growth of plantlet when cultured in vitro.

s Concentrations Fresh weight No. of Phytotoxici
Antiviral compounds (mg/L) (mg)lg choots vt (%) ty
20 611.0az 51a 0
Ribavirin 40 2068.5 ab 3lab 0
80 17000 3.3ab 0
20 191.0b 2.9 4b 0
DHT 40 109.5b 2.9 4b 0
80 T05b 1.8b 0
20 138.5b 3lab 0
Amantadine 40 M5b 3lab 0
80 1010b 2.9 ab 0
Infected control 475b 2.0b
# Analyzed by Duncan’s multiple range test
Table 3. GLRaV-3 elimination rate when sprayed different concentrations of Ribavirin on the potted grapevine.
. ELISA results {Absorbency of 405nm)
Concentrations {mgl) - - -
before treatment 2 tmes 5 times 3 tmes
100 0.084 0285 0.379 0.001
500 0.041 0025 0030 0017
1,000 0022 - 0.189 0.050
Infected control 0.121 0052 0050 0.045

Note; Ribavirin was sprayed, every 1 week.
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