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A filtrate powder, designated as KNF2022, produced from culture broth of Acinetobacter sp. KTB3 was tested
for their inhibitory effects on Pepper mild mottle virus (PMMoV) infection to Nicotiana glutinosa or N.
tabacum cv. Xanthi nc. When 1/100 dilution with distilled water was treated to the plants and PMMoV was
inoculated, the inhibition was estimated to be 94.3 and 95.6%, respectively. The same concentrations of
KNF2022 inhibited infections of Pepper mottle virus (PepMoV) and Cucumber mosaic virus (CMV) on Che-
nopodium amaranticolor by 97.1 and 92.5%, respectively. Duration of inhibitory activity of the filtrate pow-
der from Acinetobacter sp. culture broth against PMMoV infection on V. glutinosa was maintained for 2 days
at 80% inhibition level, however, the inhibitory effect was diminished from 4 days after treatment to 50% lev-
els. To evaluate inhibitory effects on systemic host plants of the antiviral agent, symptom developments of
PMMoV, PepMoV and CMV on KNF2022-treated pepper plants were investigated. Delayed symptom devel-
opments until 10 days after inoculation (DAI) were observed for all the three viruses when the viruses were
inoculated individually, and these delayed symptom development effects were maintained until 30 DAI in case
of PepMoV. Moreover, PepMoV was not detected by RT-PCR and ELISA until 30 DAL These delayed symp-
tom development effects were diminished in all combinations of three virus co-inoculations due to synergism
of three viruses on symptom developments. Inhibitory effect of KNF2022 was verified under electron micro-
scopic examinations using purified virus preparations. Particles of PMMoV and PepMoV were observed on
specimens from 5 min after KNF2022 treatment, and the particle sizes were reached in the range of 200-
250 nm and 400-600 nm, respectively. Furthermore, the viral particles were destructed and particle sizes were
reached in the range of 100-150 nm and 300-500 nm, respectively, on 60 min after treatments. Reduction of
local lesion numbers on . tabacum cv. Xanthi nc and C. amaranticolor were accompanied with reduction of
virus particle sizes. In the case of CMYV destructed particle numbers were also increased according to incuba-
tion period after KNF2022 treatment and local lesions on C. amaranticolor were reduced.
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Table 1. Inhibitory effect of filtrate powder from the culture broth
of Acinetobacter sp. on infections of Pepper mild mottle virus,
Pepper mottle virus and Cucumber mosaic virus

No. of local lesions on .
Inhibition

Viruses 8 half-leaves®
- (%)
Treated Control
Pepper mild mottle virus (A) 44 770 94.3
Pepper mild mottle virus (B) 48 1,086 95.6
Pepper mottle virus 9 312 97.1
Cucumber mosaic virus 26 348 92.5

*Total number of local lesions induced on 8 half-leaves of Nicotiana
glutinosa [PMMoV(A)}, N. tabacum cv. Xanthi nc [PMMoV(B)]
and Chenopodium amaranticolor (PepMoV and CMV).

®The filtrate powder from Acinetobacter sp. culture broth was diluted
1/100 fold (10,000 ppm) with water and was applied to the half-
leaves of the local host plants.

“Inhibition % = (1 — No. of lesions on treatment/No. of lesions on
control) x 100.
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Fig. 1. Duration of inhibitory activity of filtrate powder produced
from Acinetobacter sp. culture broth against Pepper mild mottle

virus (PMMoV) infection on Nicotiana glutinosa leaves. Each

point represents the mean of three trials and the vertical bars
indicate SE ranges.
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Fig. 2. Symptoms of pepper leaves infected with Pepper mild mottle virus (PMMoV) Pepper mottle virus (PepMoV) and Cucumber
mosaic virus (CMV) after treatment of culture filtrate of Acinetobacter sp. Columns A and B: KNF2022-treated and control pepper
plants, respectively. Photographs were taken 30 days after inoculation with the viruses.
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Table 2. Concentration of each virus in ELISA detection from
pepper plants of single and multiple infections after treatment of
the filtrate powder of Acinetobacter sp.

Absorbance value (A4s)*

Inoculum  Antiserum _Days afFer Healthy
inoculation Treatment Control
plant
10 0.183° 0981 0.232
PepMoV  PepMoV )
30 0443 1900 -
10 0574 1200 0243
PepMoV
PepMoV 30 0.822  1.876 -
+ PMMoV 10 ©1.330 - -
PMMoV ’
30 1428  1.366 -
10 0.266 - -
PepMoV
PepMoV 30 0716  1.892 0.187
+CMV 10 0.950 - -
CMV
30 1.285  1.964 -

Leaf tissue was triturated in coating buffer at 1:20 dilution (w/v).
The immunoglobulins used were 1.25 pl/ml.

®Average of two experiments.

“Not tested.
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Fig. 3. Electron micrographs of Pepper mild mottle virus (PMMoV), Pepper mottle virus (PepMoV) and Cucumber mosaic virus (CMV)
treated with culture filtrate of Acinetobacter sp. Treated virus preparations stained with 2% phosphotungstic acid.
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Fig. 4. Particle-length distribution of Pepper mild mottle virus (PMMoV) and Pepper mottle virus (PepMoV) after mixed with cul-
ture filtrate of Acinetobacter sp. Incubation period of virus preparations and the filtrate powder represents as 5 min, 30 min and 60 min,
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Fig. 5. Distribution of destructed particles of Cucumber mosaic
virus after mixed with culture filtrate of Acinetobacter sp.
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