MESZZ USSR H2eH 1S
Korean J. Plant Tissue Culture
Vol. 26, No. 1, 65~69 (1999)

Ltc] LSV HIEAE 912 ol X @] gt

oral4 -
A

A

=]
il

oH‘_BL

PCRCLERE N
7led

Effect of Chemo- and Thermotherapy on LSV elimination
in Lilium Oriental Hybrid
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ABSTRACT Effect of chemo- and thermotherapy on LSV elimination was investigated in Lilium Oriental Hybrid cv.
Casa Blanca which was infected by LSV. Either 20 mg/L ribavirin or the treatment of 35°C /25°C (day/night)
thermotherapy resulted in the desired growth rate and high percentage (86%, 80% respectively) of LSV elimination.
When we combinated those application, the rate of LSV elimination was increased with the time of heat treatment,
and was 100% by all heat treatment of 16 weeks. After all of the LSV-free plants transferred into the soil, the number
of LSV-free plants was 8 plants out of 12 plants and the efficiency of LSV elimination was best in the combination of
20 mg/L. ribavirin and 8 weeks of heat treatment. About 21% of plants kept LSV-free after transferred all of the LSV-
free plants into the soil, the others became LSV-infected again.
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Eof 7ARe] WL F 0.5% sodium hypochlorides] 2087+
A4S FFFE FA F FAIA JB 71AFS 07X
0.7 cm? ZHAE wiA]ol 2733tk wiAl= MS (Murashige
and Skoog 1962) 7] #jx]¢] NAA 0.1 mg/L, sucrose 60
g/L, 34 8 g/LE A7tsle] pHS. TR ZA F 121CAA 15
 IgEAeAth

stetoty| X2

gltold 2 2kAl¢l ribavirin (3H8}E : Viramid)#} aman-
tadineS 7}z ZH44 %4 0.2 um membrane filterZ
# % d7d WA} 60C AEE 4L 9 ribavirin : 20,
40, 80 mg/L$} amantadine : 20, 40, 80, 150 mg/L F=71 =
A 100 mL 22zF Fek230) 30 mLA RT3} wjAd X
38 BHAE 20 pumol - m? - 5719 FF3lo)A] 1Y 1647
o Zatel FUT WY LEE 24£1C 2 HASK W)
S 5AE F AEA AE o8 Y 8 JIed I
Al Bkl [ SV HAL o]23s) ELISA (Clark 1986) 1
HOE LSV AAES AT

2xiz|

HA7E FHHA e WA FUAS A4 2421°C
LA 4% WA W T LAk

0“2-]3]“ ® 35C25°C (F7Hekh, @ 30C (3F) — 25

C (15, @ 30C 2F) — 35C (15) — 25C (154
P MPLES 717 165 F<F B v F BLISA
PHOZ LSV AAEE ZAFTH

ststobe| 3 Ax{a| Wil

AdFA (A7:25mm, Z°}:15mm)o) ribavirin 5, 10, 15, 20

Table 1. Motality and growth in chemo- and thermotherapy.

mg/L 3 WIAE 247t B3l AEAE A8 24+1
ColA 4F AAE g T A 35C/25C (FHHE
4,8, 12, 165 F<t WA Tk G 71730] 165 A
o Bd HEAE 16571 € d7kx dx7e §Y 843
(ribavirin $38), 24 +1°C WL E)o]A uje} F ELISA ¥
Ho g LSV AAES ARt
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Figure 1. Effects of chemo- and thermotherapy on LSV elimination.

Treatment Conc. Motality Rate of callus Rate of bulblets No. of bulblets Fresh weight of bulblets
(mg/L) (%) formation (%) regeneration (%) regenerated regenerated (g)
20 9.3 8.6 82.1 1.8 1.1
Ribavirin 40 24.8 382 370 1.5 0.8
80 65.0 350 - - -
20 8.9 10.7 80.4 1.7 09
Amantadine 40 12.7 326 54.7 1.4 0.7
80 19.1 45.2 357 1.3 0.5
150 20.0 75.7 43 0.3 0.5
0} 54.5 13.6 31.9 15 0.8
Thermotherapy ~@° 10.5 137 75.8 1.7 1.0
O} 73.7 20.6 5.7 0.9 0.2
Control 6.7 85 84.8 1.8 1.6

*35°C/25°C (day/night), "30°C (3 wk.)—25°C (1 wk.),

°30C (2 wk.)—35°C (1 wk.)—25C (1 wk.).



# 2 EA 9 o)A RNeasy Plant Total RNA Kit (Qiagen)
£ 9)8-3le] total RNAE #5957 RNA PCR Core Kit
(Perkin Elmer)E ©]|£3tef RT-PCR (Takamatsu et al.
1994; Joung 1996; Shinya et al. 1994) ¥ PCR (Gelfand
1989; Rotbart 1990; Griesbach 1995)-& F3l3tgth =4 #
3 7l Asiet AP Ao £ -2 antisense primer 9}
sense primers ¢]43] RT-PCR-E 42°C 15%,99C 5&,5C
587 1 cycle 3] #, PCRE 95°C 105% (hold), 95C 15
2, 60°C 30X, 72°C 903 (35 cycle), 72°C 75 (hold) 43} 8}
4ok PCRAHE2] &l vk 15uLE 1% agarose gelol
A719% F UV3ElolA DNA band& ZAkstgoh

dn o oF
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WA slElekAlE AP o 2159 AKFTE table |
7} 74t} Ribavirin®} amantadine T%7} £714E 2189
AR R s B gl Uik AL, AR
AEE ribavirin SHAONA EUTE AEAQ] AESFE GA
ribavirin 2jolA 22 7P| 80 mg/L FEAME
A AES7t HA Fdrt

3}stekAl x2ld] W LSV Al A8-2 (Figure 1) ribavirin
20 mg/LAA 86%, 40 mg/LoA 95%F A UEhtod,
amantadine A eJoX= A& AAH HA| gt o]d A=
Kim (1997)¢] 1 nle]g{A (ORSV, CyMV) #| Al

Table 2. Motality and growth in chemo™ and thermotherapy combination.
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amantadine©] ribavirin®t} $530y & HT= T2
AHRor] o|2H uolax FFd wat A& ssH o
7S ¢ 4 ATk

wpZbA] ribavirin H2]7} A EY A& T WA LSV
AA Bt ¥ EHZQ] AR AFHY

iz &0

Aol E AEY KL (Table 1) AZQAA ZARE
g AHA FAPgo] wokon, 2t £3lgo] 75.8%% ThE
A Bt Egtey 22U LSV A A EL (Figure 1) 24% 2 X
O MY 80%ET WUYTh IERE A& A& &
LSV AAEE 28E o AzDo] A A= Alsd
o}
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SiEtob % GAe W) hE HE9) F5L wble 25
2} @4 7170] 470N 1672 2452 489 1A}
28 tht Z7bshe APOIAT AH2 B4 Aglow 4
WHOT AT RS FARGE, ol IH 7)o
TG B2 DA Age] AAAEA AT Eart
oFol7] B ROZ ARG A7E IH 167
A BET 637480 AYom 127 olstel IHeAM 27
7 wgkeh el ¥l ribavirin 20 mg/L FEAIA ThE
SRt ot 497 GAY 7)20] AolYFE PRI
W 16% GAZol BRI Rtk o= A8 Aol

Ribavirin ~ Thermo-therapy Motality Rate of callus  Rate of bulblets No. of bulblets Fresh weight of
(mg/L) (wk.) (%) formation (%)  regeneration (%) regenerated * bulblets regenerated (g) *
4 4.0 16.0 72.0 7.0 53
5 8 13.0 8.7 74.0 8.8 -4.2
12 4.5 13.6 77.3 114 3.1
16 8.7 - 82.6 42 1.3
4 4.0 320 60.0 8.1 6.9
10 8 8.0 16.0 68.0 10.1 45
12 8.3 4.2 833 7.7 1.8
16 : 12.0 - 88.0 5.2 1.3
4 4.0 16.0 80.0 8.9 59
15 8 - 4.0 92.0 9.3 4.1
12 4.0 120 80.0 ' 8.9 3.0
16 12.0 - 84.0 6.1 1.3
4 - 44.0 56.0 74 3.6
20 8 8.0 20.0 72.0 10.6 4.0
12 8.0 8.0 76.0 9.2 23
16 12.0 - 84.0 7.1 1.3
Control 50 - 90.0 6.3 32

* Measurement after 16 weeks.



68

8

?SSSSBSS

Rate of LSV elimination (%)

5

° : : .
Weeks ¢ 8 12 16 4 8 12 16 4 8 12 16 4 &8

Ribavirin 5 (mg/L) 10 (mg/L) 15 (mg/L)

12 16 Cont.

20 (mg/L)

Figure 2. Effects of chemo- and thermotherapy combination on
LSV elimination.

ribavirin FERTR= g3jEd] <& B& gL uv= A

2 AT table 19] A{AHE} AolE e A
7] Kol A@AAA o]FXY EAMEIT BY Fol=
Zt ZE2HE FAA A2 84S vl ribavirine] §
I 24X1T FAANA AFo] o]FF7] HESE AlEH
o}

Hlo]gi2 A AL (Figure 2)2 ribavirin 10 mg/L ©]4<]
FrAA A 717k FARL0] 50% o) Folnon EAe
717kl AFE LSV AAELE 7180, 53] €48 165
A& ribavirinz g =9 #ARUC] 100%9) AALE H
Atk ol sEteAIg G E HYstAS A LSV AA
£ A ribavirin Bt} €A)2] 35C/25C (F7HohHolN B
o B2 9% v JoE Azhdn

% A F HEY ¥ 282 (Table 3) €42 165 A
golA Wgton o AHloAe FEdH o FAY
165 Mgje] A & 7] HF FA7E 0.5 g AEZ 8]
o] X187 WEC 2 Helch

LSV 543l A% (Table 3)= 7z} Az)3 0 ~ 6742 AA
ol v)sle] ¥eko ™ ribavirin 20 mg/L 59 G2 8F
WA AA 12708 F 8A7 FHEE B 7P 944
ol AA AATE J1ELE W who|H 2 AAS 10870
MM FHst F 342 % 2199 AAEE BTk oA A
= oAl ribavirin 3 GAelel] o8] wpelgi2st el
0] QAL FEAUE FAHT BEYY Ad #7300
A Al BA, FA4H7] gEd AeZ Helw Blom-
Barnhoorn} Van Aartrijk (1985)0] B33 £ H24 I n}
ol o] &Eo| MY AR 42 ] EdThE Ul
|3= Zol7t Ak

RT-PCRo)| 2|5t LSV Z4H

RT-PCR9) 93t LSV AA A} (Figure 3), positive

Table 3. Number of LSV-free plants 12 weeks after planting into
the soil.

Ribavirin  Thermo No. of leaf No. of LSV-free plants
(mg/L)  -therapy emergency /No. of LSV
(wk.)  /No. of planting detection
4 171 0/1
5 12 2/3 2/2
16 7/14 1/7
4 9/10 3/17
10 8 717 2/7
12 10/14 2/10
16 6/15 0/6
4 9/10 0/8
15 8 12/12 3712
12 10/10 2/9
16 6/17 0/5
4 8/8 0/8
8 12/13 6/12
20 12 8/9 177
16 5/11 1/7
Control 8/8 0/8

control (lane 1)3} E9F A4 & LSV kA ukLe Ho) A&
A (lane 2)o]4] DNAMIEE 3018 4= Q91T EOF R4 &
LSV 24 Hl2-g Hol A& (lane 4, 5)9|A= lane 494
7t DNAYITE £ 4 11tk & ELISA AFHdA &40)
AP AER 7L PCR HAANME vpolgA gyoz AA
(lane 5)7)% %t} o]& ARNE Hu £ (1995)0] M uE

PCRo) €)%t AR ubHol, ELISA o]} dot blot BHEH
A7t WEH 9Aske Ao not,

EREE

Figure 3. RT-PCR amplification of lily symptomless virus RNA in
total RNA extracted from lily. Lane M : Size marker ( EcoRI + Hind
) ; 1 : Positive control ; 2 : Virus-nonfree plant ; 3 : Negative
control ; 4~5 : Virus-free plants.
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LSV AA &#E ZAR] A8t LSV #gd e
Casa BlancaE AEE 7|\ ]} Tl slstekAl & Ex2g
@5 T WA '

QEA2 A ribavirin 20 mg/L3} Gz 35CR5C (7Y
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ThE A2Eoh 84t o] F X2E WA AT, A
717ko] AFE LSV AAEL SV AdeIdey EXE
165¢] EE Aol ribavirin 59 FAIRe] 100%9]
LSV AA a34& Bgch

B A & LSV o3l AL = ribavirin 20 mg/L %
o} dA ) 85 WA A 12704 F 8/MA7 FHsE B
o 7P EaFolon, A AL £E 7|FoE HE
o 21% AE9 FHst AAHAY, UHAE Ege A4
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