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Pepper mild mosaic virus(PMMoV) and Cucumber mosaic virus (CMYV) are important pathogens in various
vegetable crops worldwide. We have found that hot water extract of Phellinus linteus mycelium strongly
inhibit PMMoV and CMYV infection. Based on these results, the inhibitor named as ‘PLM-WE1’ formulated
from extract of Phellinus linteus mycelium was tested for its inhibitory effects on PMMoV and CMYV infection
to each local lesion host plant (Nicotiana glutinosa: PMMoV, Chenopodium amaranticolor: CMV).
Pretreatment effect of PLM-WEI1 against infections of each virus (PMMoV and CMYV) to local host plant was
measured to be 99.2% to PMMoV and 80.3% to CMYV, and its permeability effect was measured to be 45.0%
to PMMoV and 41.9% to CMYV. Duration of inhibitory activity of PLM-WE1 against PMMoV infection on V.
glutinosa was maintained for 3 days at 75% inhibition level and CMYV infection on C. amaranticolor
maintained for 3 days at 62% inhibition level. Inhibitory effects on systemic host plants of PLM-WE1 were
measured to be 75~85% to PMMoV and 75% to CMYV. Under electron microscope, PMMoV particles were
not denatured or aggregated by mixing PLM-WEL. It is suggested that the mode of action of PLM-WE1
differ from that of inactivation due to the aggregation of viruses. The methanol extract of P. linteus mycelium
was sequentially partitioned with haxane, ethyl acetate, BuOH and H,O. The H,O fraction was showed high
activity than the other fractions. The active compound was isolated with a partial acid hydrolysis, fractional
precipitation with ethanol. The inhibitory effect of the precipitate isolated from 70% ethanol fraction was
99.1% to PMMoV and 88.0% to CMYV. The structure of isolated compound was determined by '"H-NMR and
BC-NMR. This compound was identified as a polysaccharide consisting alpha or beta-glucan.
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Fig. 1. Partition procedures of high activity fraction from extracts
of Phellinus linteus mycelium by formic acid hydrolysis and
fractional precipitation with ethanol.
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Table 1. Pretreatment effect of PLM-WE] against infections of
Pepper mild mosaic virus (PMMoV) and Cucumber mosaic virus
(CMV)

Concentration No. of local lesions on

Viruses of PLM-WEI 3 half-leaves® Inhibition

T )
(mg/ml) Control  Treatment

10 136 1 99.2
Pepper mild 140 2 97.6
mosaic 3 171 43 75.1
virus 2 158 49 68.9
146 97 33.0
10 254 50 80.3
Cucumber 5 264 58 78.1
mosaic 3 264 134 49.2
virus 2 200 121 39.5
1 156 148 5.0

*Total number of local lesions induced on 3 half-leaves of Nicotiana
glutinosa (PMMoV local lesion host) and Chenopodium
amaranticolor (CMV local lesion host).

*Diluted PLM-WE1 was applied 1 h prior to mechanical inoculation
of each virus to host plant.

“Inhibition % = (1 — No. of local lesions on treatment/No. of lesions
on control) x 100.
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Fig. 2. Permeability effect of PLM-WEI against PMMoV and
CMYV, respectively. Dilutions of PLM-WEI were applied on the
backside of half leaf of host plants (Nicotiana glutinosa or
Chenopodium amaranticolor) and the viruses (PMMoV or
CMV) were inoculated on the upside of leaves, respectively. Each
point represents the mean of three trials and the vertical bars
indicate SE ranges.
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Fig. 3. Duration of inhibitory activity of PLM-WEI against
PMMoV and CMV infection on Nicotiana glutinosa and
Chenopodium amaranticolor leaves, respectively. Each point
represents the mean of three trials and the vertical bars indicate
SE ranges.
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AR TN A9 24 “zll 3. PLM-WEI2
PMMoV ¥ CMV AAIZE7IF2Eof digh ZadAa
= fEl2dd TEAFO R A3 23] e
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Table 2. Systemic inhibitory effects of PLM-WEI against
PMMoV and CMYV infection on the host plants, respectively

No. plants infected/inoculated”

Treatment PMMoV CMV
Exp. 1 Exp. 2 Exp. 1 Exp.2
PLM-WE1* 3/20° 5/20 5/20 5/20
Skim milk 13/20 - 11/20 -
Water (control) 20/20 20/20 20/20 20/20

“Experiments were repeated twice with 20 replicate seedlings for each
treatment of PLM-WEl(conc. 4 mg/m/) and skim milk(conc.
100 mg/mj).

°Five- to six week old tobacco seedlings (Samsun and Samsun NN)
were sprayed with treatment indicated (200 m//20 pots).

‘Each inoculum was rubbed onto 2 leaves of each plant 3 h after
treatment. Infection was confirmed 4 weeks after inoculation by
ELISA.

4
A (Oka &, 2008)¢} A &35 H Tt oA
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S TthHFig. 4). ©] A3 =2 PLM-WE12 PMMoV Y A&
% (aggregation) == 3l (disassembly) A7 T8
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Stahman, 1951; Kubo®} Tomaru, 1973; Maeda, 1981)
< EF HelE s RS SHATIE FHEol e Al
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fo X 20 oo 82

Fig. 4. Electron micrographs of PMMoV particles in the absence
(A) or presence (B) of PLM-WEI.
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71 1A tHFig. 1). 90%, 70% = 50% 3= o)
PMMoV ZaeAlaaE AR 43, 2 A& 15.0,
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Table 3. Inhibitory effects of fractions separated with ethanol
from aqueous layer of the extract of Phellinus linteus mycellium
against Pepper mild mosaic virus (PMMoV), Cucumber mosaic
virus (CMV) infection

No. of local lesions on

Viruses Fractions 3 half-leaves Inh($1)t:on
0
Control  Treatment®

Peppermild 90% ethanol 132 112 15.0
mosaic ~ 70% ethanol 111 1 99.1
virus 50% ethanol 148 0 100
Cucumber 0% ethanol 125 89 288
mosaic ~ 70% ethanol 134 21 88.0
virus 50% ethanol 141 45 85.1

*Total number of local lesions induced on 3 half-leaves of Nicotiana
glutinosa (PMMoV local lesion host) and Chenopodium
amaranticolor (CMV local lesion host).

*Sample (conc. 5 mg/m/) from each fractions was applied 2 h prior to
mechanical inoculation of each virus to host plant.

“Inhibition % = (1 — No. of local lesions on tretment/No. of lesions on
control) x 100.
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