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ABSTRACT

tobacco mosaic virus (TMYV) infection to tobacco plants, we found a bacterial isolate KTGBP10,
which was identified as a Stenotrophomonas sp., strongly inhibited the infection of TMV. When
the culture filtrate from KTGBP10 was applied on the upper surface of leaves of Xanthi-nc
tobacco plants at the same time or 24 hours before TMV inoculation, almost complete inhibition
of TMV infection was achieved. And 40% inhibition was shown with application of the culture
filtrate to the under surface of leaves. In field trials, transmission of TMV from diseased
seedlings to the healthy ones during transplanting work was reduced by 87.1~92.6 % when the
culture filtrate or cell suspension was sprayed onto the tobacco seedlings, cv. NC82, 24 hours
before transplanting. No toxic effect was observed on the tobacco plants. When the broth
filtrate of KTGBP10 was supplied by soaking through the cut-leaves hefore andfor after virus
inoculation, the TMV infection was also inhibited by 50.4~65.3 %.

: During the screening of antiviral substances having inhibitory effects on
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Inhivitory effects (%) = {1-(T/C)} = 100
T HelT e, G BHET B
Z o

22518 EM : 16S rDNA partial sequence(Fig.
)5 EFFF9 v 43 Ade Table 13 7

Pseudomonas geniculata, Pseudomonas

;{ it
AN

5-AGTGAACGCTGGCGGTAGGCCTAACACATGCAGTCGAACGGCAGCACAGAGGAGCTTGCTCC
TCGGGTGGCGAGTGGCGGACGGGTGAGGAATACATCGGAATCTACTCTGTCGTGGGGGATAAC
GTAGGGAAACTTACGCTAATACCGCATACGACCTACGGGTGAAAGCAGGGGACCTTCGGGCCT
TGCGCGATTGAATGAGCCGATGTCGGATTAGCTAGT TGGCGGGGTAAAGGCCCACCAAGGCGA
CGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCCT
ACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATACCGCGTG
GGTGAAGAAGGCCTTCGGGTTGTAAAGCCCTTTTGTTGGGAAAGAAATCCAGCCGGCTAATAC
CTGGTTGGGATGACGGTACCCAAAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAA
TACGAAGGGTGCAAGCGTTACTCGGAATTACTGGGCGTAAAGCGTGCGTAGGTGGTCGTTTAA
GTCCGTTGTGAAAGCCCTGGGCTCAACCTGGGAACTGCAGTGGATACTGGGCGACTA-3

Fig. 1. The 16S rDNA partial sequence of KTGBP10 strain.
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Table 1. The similarity between KTGBP10 and type steains by comparison of 16S rDNA partial seguence

Strain % ' Nucleotide differences
Similarity /compared
Pseudomonas geniculata ATCC 19374T 99.68 2/621
Pseudomonas hibiscicola ATCC 19867T 99.04 6/623
Stenotrophomonas maltophilia LMG 958T 98.24 11/625
Stenotrophomonas africana CIP 104854T 98.04 12/612
Stenotrophomonas rhizophila DSM 14405T 96.01 25/626
Xanthomonas campestris LMG 568T 96.01 25/626
Xanthomonas arboricola IMG 747T 96.01 25/626
Xanthomonas theicola LMG 8684T 96.01 25/626
Xanthomonas oryzae LMG 5047T 96.01 25/626
Xanthomonas hortorum LMG 733T 96.01 25/626
Xanthomonas vesicatoria LMG 911T 96.00 25/626

hibiscicola 3 99% ©]49 FAEE Hola 9
= o]lF FFES 165 rDNA sequenceE HlEh
o2 % ASEREY B4 A3 Stenotrophomon
as 4(Anzai &, 200000 &3l= ZAog d#ix
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w] &l KTGBP10Zt Stenotrophomonas sp.2
A%l epdstelar Ags weld Stenotro-
phomonas sp. KTGBP102.E. w338} ch
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TAE o83 TMV ZAdAE42 Table 29
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2A] 5 100%9] ZAdAanE Bow HH
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Q! ofmHol] uickodt Al AloE 40%2] A
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oh el TMV HE 308 3 ke Xa A
ol ZddA BohE Bolxl gtk

g kel o] FrolPatE dolRy] A3
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AFol F7AZ F ZAAAEAE 2 E A
7 BF TMV ZddAastE 2ok =g gl
Al EAol| 42} Axlo|Yui}E Falslrgish vlo]

Table 2. The inhibitory activity of KTGBP10
against TMV infection

Inhibitory effects(%)
Pre-treatment”

Treatment  WMixed Post-
treatment Upper  Under  treatment®
surface surface
Broth
filtrate 100 100 40 0
Viable 150 100 o 0
cells

*The sample solution was applied onto tobacco leaf
surface 24 hours before TMV inoculation.

"TMV was inoculated 30 min. after sample solution
treatment.

e AEAA o] wiE Fgtol] Axsles Yol
wioFeS Xelska 244]7ke] At F wlole]x
£ AE A7 625%9 FddAET Has
ArHTable 3). ol#idt ZHIHE 3k & ul,
KTGBP10Fe] st ol FAL 9
ErlollAe] olfa e} A HAlolPanE B
o224 7]Ee] dnpolds EATE o A8
o] ml%- vhE& & 7 Uk

wiF7]ZE =2 wiokilel =2 KTGBP10F2
Fulolg A 24 #3H= Table 49} 72ch & wllok
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Table 3. The inhibitory activity of broth filtrate
from KTGBP10 against TMV infection

Table 5. Persistance of antiviral activity of
KTGBPI0 against TMV infection in tobacco plants

Inhibitory
Treatment methods effects(%)
Soak treatment 65.3
(Before TMV inoculation) )
Soak treatment 50.4
(After TMV inoculation) )
Systemic treatment” 62.5

iSample solution was applied to lower 3 leaves
and TMV was inoculated upper 3 leaves 24
hours after.

Table 4. The change of antiviral activity of
KTGBP10 at various culture conditions

Cult?vation Inhibitory activity (%)"

time

(day)* 0 rpm 100 rpm 200 rpm
1 58 61 70
2 98 97 100
4 100 100 100
6 100 100 100
8 100 98 100
12 100 98 100

*500ml flasks{100ml MH broth/ 28°C).
"TMV was inoculated 24 hours after sample
treatment.

19 019 24 uslon, B e
Ao W 34 4o &

I H

gl QJollAe] A &7 uljofoiole] A
9 119 A F 80% olAe] EA7 ALEIN e
v} cell HeldollAE 99 o3 o] Hx|s}A
7481 eHTable 5). wekA KTGBP107F9] ol
Ao A&HQ AEL F47] olHisien #49
Azl o 2Ajo]7] Brles do] Akl B4
g% Aoz AZEU. $#H KIGBPIFE
TMV ¥+ olyel CMV ¥ PVYS] 7|AF 2l
< AP o 1 AIN= Table 6, 73} e}

Time of TMV
inoculation after
treatment (day)® Broth filtrate

Inhibitory activity (%)

Viable cells

1 100.0 100.0

3 98.1 92.4

153 97.7 835

7 93.7 84.6

9 80.2 70.5

11 824 55.3
“TMV was inoculated at 1~11 days after

treatment of sample solution.

Table 6. The protective effects of KTGBP10
against CMV infection in Nicotiana tabaccum,
NC82

a No. of infected Protective
Treatment
/treated plants effects (%)
Broth filtrate 7/20 65.0
Control 20/20 0

*The broth filtrate was applied onto upper surface
of leaves of tobacco plants and virus was
inoculated to the same surface 24 hours after.

Table 7. The protective effects of KTGBP10
against PVY infection in Nicotiana tabaccum,
Br.21

No. of infected Protective

Treatment”
reatmen /treated plants  effects (%)

Broth filtrate 12/20 36.8

Control 19/20 0

*The broth filtrate was applied onto upper
surface of leaves tobacco plants and virus was
inoculated to the same surface 24 hours after.
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Table 8. The control efficacy of KTGBP10
against TMV infection in field

_No. of Disease  Control
Treatment® 1r§:§tb:g/ incidence  efficacy
plants (%) %)
Broth filtrate 7/60 116 87.1
Viable cells 4/66 6.6 92.6
Control 54/60 90.0 -

*Each sample was sprayed on the seedlings of
NC82 cultivars 24 hours before TMV inoculation.
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