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ZARE 32 g9 &Fo] FAL FEE EFE W
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vlo]g 298] &3 Coodins " MY £ S 7%
oz Wyg e o3 HAAen, BE FHF L
sacoA AAsET F3E volgx o) e
AAFE 05% mercaptoethanol®] EFE 0.01M So-
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dium phosphate bufferpH 7.5)9] 2} & €3s}a] 10,0009
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714 897 18 w3t Mg FA &
Bouchner funnel& Al&-3le] 83 ¥ 233 Z{H 4
2 AFEAT 2 FA A AAA 39 YT
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7). CHHE AIE HZ=

350} vholgx o)y gAY A7) 45 A
BT 4% sodium dodecyl sulfate(SDS, Sigma)%} 10%
2-mercapto-ethanolMERCK) % 20% glycerol(Showa) &
EFE 0125M Tris-Cl ¢35 A(pH 687 3} vlo] g
29(mg/mhE 11vve HIEZ AL Z 0T e
FxAAM 527 B o2 239 bromophenolblue(0.
2% stocke H7tste] H7] 959 Ag2 AHLEY
ot

L} ®7| A&

71958 AL 01% SDS7H E£FH 125% homo-
geneous polyacrylamide A& AMg-3t%lth A71%9 % Al
ET 47 A8 ANEE 7 wellF 30ul0.5mg/mE
loadingdtlom, A7|958& SFAL 01% SDS7t
E3HE 0.025M Tris-glycinelpH 8.3 AM2-3ted 100vo
A 3087 A719EE AN F ALS 200vE &
B INZES FESAT. BAF 24L& ¥F Oy
Z-& SDS-7-kit(Sigma, MW. 142,000~66,000 Dalton)Z
AHEEHTE A7 50l Bt AL gulE g go
(Trichloroacetic acid 30g, methanol 100ml, acetic acid
35ml, H20 400ml, 1% ‘Coomassie brilliant blue R-250
sm o] ¥olX 24 A7+ FAG F G L (Acetic
acid:methanolH20 = 1:6:14, VvV 2 E 12A]17F ©AA)
A @9F WMEsL BolA =W 500 XA oo Y
oA BAAY FAE B9 M9 EAFL =
A7) st A AA A BEF 9w S 7)E
L2 do EFE JFAE T F E2AFS 243
ok

5. Viral 84t HH 2 EAN

7} viral s AX|
&=3ubo] gl 2 (img/mi70ule]  50ule] 10% SDSSF
5ul®] 5M NaCl, 50ul®] 0.1M EDTA, 50ul®] 0.5M Tris 2
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5ul¢] Proteinase K (10mg/ml), A2FF4 270u18 B2
7T FE FRAA 308 B AL F FFY
phenol/chloroform/isoamyl ~ alcohold ¥o] 43X 12,
000rpmo| A 2087 FAEE 3 FEAFE FHIIA
o, o]AE 3ztd wHEste dojd FF chloro-
form/isoamyl alcohol (24:1, v/v}& 3 7}3H% 12,000rpmel]
A 2087 YAE3S phenold AATFAT HF
Ao 83 F£gAZo 254]¢ absolute alcoholS
Hrrete —70Te WAIOAN 2087 RN
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coholZ M3t dojd AAES FE3] IF 1=
¥ 3a dgel &3 AR
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AAE viral 43S A FFA Beckman DU-64)
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vlolg| & ke A 9 £} E ZABIAG
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C}. 8 MI|HE

A S TBE (Tris base 10.8g, boric acid 5.5,
EDTA 037g H20 1 liter) B EHFHLE 7% polyac-
rylamide gel& AZzd EHR HIAEE 50V
A aA7+EeH A719F3AT molecular markerZ
T kbp DNAE A&t 9Fo] BY A
ethidium bromide(EtBr, 0.1mg/mDol]l 1087+ EA4 £ u.
V lampd| A bandE &<l3} o

2. viral {4t 23

EHd e HAA L st AAHAA n
olgi2 £3tA(Img/mhell nudeaseE A2} 5tHth AME-
g o] A nucleaseZ+ RNase, DNase, S1 nuclease2 A}
4393, Ztzte] A= DNasex 9 H$, FAH
o7 AAE 2 5ule] ¢33 1ul, DNase Tul, 275
o 33 F/FT 5. 5u ¥ Ho|E F yC FL 7
ZAA 2087 & AN F A7FFE AERE AHE
3t om, RNase Ao A9 AUA AHH2A g
ARA AE 25ul9] RNase activityS $37] $138] 20X
SSC &F Y 65u1F WolE F, RNase TulE Fo] 4 o]
FAth 2 RNase A ZE RNAFA] A]E 2.5ul9
RNase e BoAE §F ¢34 E BAFAGL B
gold AAFFSF 65ulE Hol HFAth s1
nucleased 8¢l A%, AR A|FE 25uld] SF
1l S1 nuclease 1ul @ BFHAA 43 FF/HF 5

sug Wol MolFdlth 2% HeHold BAANEE
& 7T $& Szl 08T WE AL F A9
§ NE22 Agd90H, A7 950 BY F band
B9 A3t ENZ Y39 FHE A

6. Hio|2& Zd ALl 42|

7t 2 ¥ Azof| mE FAF MF D

371 FAES volg A Y FAe AAE &4
AZ5E 23 WFe 53 F5H97 FAY #
AL AL vl28t7] Y8k malt extract agar WjA]4
oA HujF=Hod BA Hojxl FanHFHA
BmmE AHg-ste] B wjz] Fe FA HES HW
$F Z}7}-& malt extract agar ¥l R o] oAl HES
F 2& % pHE 23 ZAG A FAF AFE 4|
2. =¥ #FAF AR wxdy] s 15
T, 20T, 25C, 30T, 35CE LA A 7] A
1097 Wigste] 98 #AF A4S Hasdo. A
W A A d2E7] 98k IN NaOH % N
HCl 53] ¥jA] pH7} pH4, pH5, pH6, pH7, pH8, pHIE
2R WA FFoll FFF F 25CE 2A H o
A FErloA 1047 st 9 FA AFS
H| 23t} Zzhe sukE AA =9l

L. 0l mE FAF ME HlW

1) AL uf ¥

Htolg & o]y #Al dYY 4¥E /R wAEE
Park WA g AMgetT 27 2AL 2@ wY
719l virusel ZHE AN A FAE FF 25C
o 279N wjFstd wjY FF9 A7E A3
k=g

Table 1. Composition of Park medium

Chemicals Amounts(g/l)
Starch 15.0
CaCOs 0.314
Arginine 3.484
Ammonium tatrate 3.06
KH2PO4 8.766
K2HPO4 1.584
MgSO4 7H20 15
FeSOs 7H20 0.02
ZnSO4 7H20 0.03
MnSOs 7H20 0.02
Water 1 liter




2) Eta¥

gagd mE FA A% S BFY da o)
AAHAZ 712 wjA o] GAQOZA salicine, lac-
tose, glycerol, ribose, mannose, arabinose, cellobiose,
maltose, D-xylose, adonitol, fluctose, galactose, glucose,
mannitol, sucrose, sorbitol, dextrin, starchs % 18%9)
B29¢ 27 omm F7HE F 34 Ae 23
siet. ztze sue A9

3) FIIE

Hol2 2 oy FAtel a7ALY Wo|g ZA}
87193t Fado]l AAHNA & v o) 27
229 F GEYSHEA ammonium acetate, am-
monium  oxalate, ammonium phosphate, ammonium
molybdate, ammonium bicarbonate, ammonium nitrate,
ammonium sulfate, ammonium tartrateS ZAMe] 2 A]
sodium nitrate, potassium nitrate’s & 109 £7] A
292 gt 27 omMAZLE T FA RS
43

4) R7IRLH

Aado] AAHAR 718 ¥R f7] Fade
EX DL-malic acid, phenilalanine, valine, glutamic acid,
methionine, leucine, alanineglycine, asparagine, aspartic
acid, serine, arginines ¥ 12%9 §7] A YL At

st} k7t 2ommAF M ¥ 24 RS Mmsdct

5 C/N €

vpo]2| 2 o] FATNE Wo] ¥ E Z
7198t 71 iAo ©@AYE TAHY F AAYo
249 ammonium tartrate®] %<& WHIA|AT/N &<
25, 50, 100, 300, 600 B2 WA Z F ulolgi2x
ol Al AW 2 AA FA FEL HEFH ¥
BCE IFE FrloM wFd F FA AFE
233U 272 Y A ARL s 7
A AES HESHon ZHze sutE A9

7. Ribavirin Xz2| &3 A%
7}. Ribavirin M2| == ZHH

ribavirin ©] Blolz{X YA I o L oA HA
TEE AR Y5t Z2IAEA HFEHoR
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malt extract agar ¥jZ]] membrane filterWhatman,
pore size:0.2 micron)2 HH 0] A ribaviring 0, 15,
25, 3 5, 45, 55ppm¥ AT F FA AFo] wj$ g
d HolA o] FA UL FEHAY. Zzte
BCE 33d F27l9A wYd F A AR
F43d A vlolg 2 HA ribaviin®] FEE 274
stglen, AA FAN ribavirin®] F8E Yolr )
A3t Y Az & wjA o AW FA FHE A
T 29%E AT 24z suE AAE

L. Ribavirin XiX{2|E S8 53} 2%

ribaviinA 2] & 53 A A% Rrlo] &Y FA}
HEE oA 25 45ppme] FEZ ribavirin A8 malt
extract agar WA AHF 3 ribaviin A7t 20
HoA A 4RE 2ABIGY. ZH2He sulE A g
oAt

Ch. AlcH BHEA| ribavirin X2|EDte| XS4 o
d3
ribavirin A 2] ¥ AFe] N&A AR E AAs7] 9
3kl Aol 3B FA UL TA ribavirin
FA 2] malt extract agar W] X o] RHZst] A u)
o] LY AHE Hole NE Yoluyy 7zt
< subE AAjso|h .

mz =

1. Pleurotus ostreatus2 5E{2| H}0|2{A2

AE ==
Iﬂ%:lg

N

I. HiX

A 229 B3AA A%E st A4A A vs
o ol 4o oy AdA WAL FA AA
of 2X ALA 9 wol7t EFa}% oniFigb), wo| 5
ol AAA Y Fele P238 funnel shapeo] Yo
(Figlb, Fig 2a-b), o2& Fejo] AAAEL o|F
FE2 necrosisZ WA olgd Fe AAAE
< 00M U4 SFddpH 7502 i FAL
dipping Mol oJs) AAAWAH AF A4 739 3
7ol o sonmQl 9] vpolg A JAEo] WA
Aok ole @ Feo] AAAES dut A A7}
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dAE Zd7] wAolgtz k. £ oF FE9 A AZE A A HE ul$ =R OoPFig
AAAZREH 23 WFE F3 Y5 74 9, % YEl appressed typed HAF A

Fig. 1. a: Healthy bed and fruiting body Fig. 2. a-b : Soft rot in later stage.
b: Infected bed and abnormal fruting body.
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seleis YAE #EY + UUthrigs. FAAQ

2 dte AUAE o¥ AUAZRY vlolgx
Tihe B FUT PPoE £3589 &3l
AN oHE Fee ulolgx A IIY £
;A

Table 2. Process of purification of virus from mush-

me oXx ot

room tissue

Crind Frozen Infected Sphorbphorese

Crude Sap— Cfg 6000g, 20min
!
Superntant — Add 0.1V chloroforme/cfg 6000,
20min
|

Add 10% PEG and 0.6M NaCl/Stir-
ring for 2hr/cfg 6000g, 20min

!
Resupend/cfg 6000g,30min

!
cfg 10200g 2hr

!
Resuspend/cfg 10000g,20min

|
35% Sucrose cushion centrifugation
at 112000g,1hr

|
Resuspend/10—50% CsCl gradient
centrifugation at 112000g,24hr

|
Fractionation/Mornitor ~ at
alysis cfg 102000g, 2hr

|

Resuspend

Aqueous phase —

Pellet —

Supernatiant —

Pellet —

Supernatiant —

Pellet —

Supernatiant — 260nm/Di-

OP.ostreatus.(Bar equal 100nm)

Mycovirus 7% Virus-Free “E}]HAl SA4 69

c2f. QI CHEE £4

<3} vlo]Z2AE SDS L 2-mercaptoethanol 2
SDS-7 kit markerSICMAIE HEF WA=z 3y
SDS-PACEE AAI% A3} 51,000 Dalton?] Thaja wi
EE 3T ¥ F UAAN2HFigy), olBT e F7)9
dd WeEE oy gude MY ey T pu
iyl 71Q1% Fej2 FFE.

Fig.5. SDS PAGE pattern of coat protein of virus

from  Pleurotus ostreatus. Lane(M):molecular
weight marker proteins, Lane(D):diseased spor-

ophores.

O} Viral 8iAte] EA

SDS-Phenol/chloroform 5% 2 proteinase K # 2] 2}
e FAYPOZ 3} vlo]H2ZRE viral 4t
< B8t E=HoA vial HAHE polyacryla-
mide gel’dolx A7Z|FFEd AP FA7E o 17
kilobase % 18 kilobaseQl F7j¢] wi=E solg
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o)A viral Y43} FAF 279 P4 WEE FQ
g 4 Aoy AAFAZRHE AqHd HEE
Athrig 7). WA o]E FF o] HEEUT E
3 nuclease®] 2] & E3F viral A4 AA 2 DNaseE A
23 A A2E A719F ZF} 17 kilobase E 18
kilobase?! F7H¢] MEE AT 4 UALH, RNase
£ AP RNANEE A719F Z3 band7h ST
w2l 22 o)A viral genome RNAZ Q1 & &
A em, 51 nucleaseX] ZA] FA] 17 kilobase R 1.8
kilobaseQl F71¢] WMEE AT £ 310} viral RNA
genome dsRNAY S U & U

Fig.6. Electrophoretic pattern of viral genomic RNA
Lane(M)isize marker(1kb DNA ladder),
Lane(D):mushroom viral genomic RNA.

Lane(H):healthy control.

Fig.7.

Electrophortic pattern of viral genomic RNA

Lane(1) ; size marker(1kb DNA ladder),

Lane(2) ; mushroom viral genomic RNA,
purified from sporophors.

Lane(3) ; healthy sporophores control.

Lane(4) ; mushroom viral genomic RNA,
purified from mycelium.

Lane(5) : healthy mycelium control.



Fig. 8. Effects of nuclease
Lane(M) : size marker(1kb DnA ladder)
Lane(C) :untreated, Lane(D):DNase
Lane(R1) : RNase in distilled water.
Lane(R2) : RNase in 20X SSC.

Lane(S1) : S1 nuclease.

2. Hiol2{& Zd TA2| Mz

7t 2XYE A 4F Bl

ulolgj 2 ol FAb E AA FAY & AL
A vt 2 A3 15CAA o FA ABg
£ 243mm, AR FA} 387mmo| ATk 15CANE AA
A ZE dAF BE #FAF Aol E3sidTh
25T 749 o #FAbe 252mm, A FAE
AAZ HAA FA AFo] FIJY  Ammonium
oxalatet} Ammonium acetated| A& o|¥ FA= AA
o] BF3dle] oy FAte] FAY 87 FAol ¥
g AL g9 & & Qo0 T3 o)y FARY AA
FAF BF 24 249 Hoe gEYoty FAd

Mycovirus &4 Virus-Free =E}|B]A &4 71

S HA A AAQ02 ¢ MIFS ¢ 4 AU
2mmo| At 35T A ol¥ Al 414mm, A
FAhE 75.6mmE THFig 9). ol 2 o] FAlE 35T
oA A Aol Hio foEg A T 5 AN
2, AA gAY ASe 25ToA dAF ARl 7+
A3, g AAAHA FAF A5 BRe3 2x
A 25CAM BAE FAHY #AEZ 2 oY 7
Abe] =@ FA AFo] 35T ol2EME %7
37t ASS 8A 5 AU FAL Ko £
e 2= 35TCAAAM Ad FAle gdiy FA A
3o ZojE e WY, o)y FAY] A4St 3

292 39 ¥ 4 94

s0
O——O convol A;
@ —@ virus infected |
60
30 -
.
—" i
o ,._.q«ﬂ.—f-{f-" L -
90 i
Rl
E [
E /‘
= Pl
5 8o I /
x
: —
o u/
— a0 f o/ |
-S / e |
o * |
o | S . é
8] a—- -
> oo :
S0
c|
/T
60 :‘/0 ﬁ
T
O/ - |
| /C/ .- == ‘
|
o I T
o Vs "

1 4 s s 7 8 9 10 1
Days After Inoculation
Fig. 9. Effect of temperature on mycelia growth of

healthy and virus infected P.ostreatus.
A ; culture ot 15C, B ;i at 25C, C; at 35T
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Fig. 10. Effect of pH on mycelial growth of healthy

and virus infected P.ostreatus.
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Fig.11. Growth of healthy and virus infected mycelia
with different sourcess of carbon.
fr:Fructose, dx:Dextrin, ma:Maltose, ar:Arabi-
nose,
Su:Sucrose, so:Sorbitol, sl:Glucose, ri:Ribose,
st:Starch, ce:Cellobiose, mi:Mannitol, mo:Man-
nose,
xy:D-xylose, sa:Salicine, gec:Glycerol, ad:Adoni-
tol,

la:Lactose.

2 #7] 224

% 10359 771 224 AR A3 violgs oy
A= Ammonium tartrate, Ammonium sulfate, Am-
monium nitrate7} F7HE wR A 5T S AFH
£ HAFJY, AMF FAlS Ammonium tartrate,
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Fig.12. Growth of healthy and virus infected mycelia
with different sources of inorganic nitrogen.
atat:Ammonium tartrate, aoxa:Ammonium oxa-

late



apho:Ammonium phosphate, asul:Ammonium
sulfate

anit:ammonium nitrate, aace:Ammonium acet-
ate

pnit:Potasium nitrate, snit:Sodium nitrate

abic:Ammonium bicarbonate.
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Fig. 13. Growth of healthy and virus infected mycelia

with different sources of organic nitrogen.
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Fig. 14. Effect of C/N ratio on myclelium growth of

healthy and virius infected P.ostreatus
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Fig. 15. Effect of ribavirin treatment and its level on

therapy of oyster mushroom infected by mush-

room virus.
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Lt ribavirinXi X2| & S8 1t HY

Aol 3 BHZ FAF U THA ribavirin A
malt extract agar HjA|o] ANHZF 3 ribaviin 7}
FUHA A dFE ZABIE A3, 25ppmA ]
iAo ZAHF}AE A, FFA 706mm FA
Aol 75mmzZ FUEHAR S AF & £ UL,
EolH o2 4sppmA ] iR HHEFF A3 90mm
2 A AR B FAe ¢4 38 agE 3F
& & AA

Mycelial growth(mm)

R25 R25/25 R25/45

Fig. 16. Effect of ribavirin retreatment for eradication

of mushroom virus in oyster mushroom.
H:healthy myceliu, D:diseased mycelium,

R25:ribavirin treatment at 25ppm,
R25/25:ribavirin retreatment at 25ppm,
R25/45:ribavirin retreatment at 45ppm.
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Fig. 17. Stationary effect of ribavirin during continu-

ous subculture.
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