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ABSTRACT: Coprinus cinereus resistant strain against validamycin was successfully isolated. Ger-
mination rate of oidiospores, branching pattern, and localization of actin protein of the resistant
strain were compared with normal strain. The resistant strain showed better germiantion rate of
oidia (about 20 fold), more frequent branching, and even actin localization on validamycin plate
where actin content was severely reduced in case of normal strain.
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Candida albicans(Rico 5, 1991), Cryptococcus neo-
Sformans(Kwon-Chung 5, 1992), Histoplasma cap-
sulatum(Maresca & Kobayashi, 1989), Paracocci-
dioides brasiliensis(San-Blas, 1993)% AIDS #Hs 3
22} Ztd L dovle el Wat A7) ZsER
sith o] E9] A5 #dAe] o3&l d(Dimorphism:
T3 (Hypah! form)®} &% 3(Yeast form)el HEH
# HaEe] sl MEL] Rk Fu" RoE
487 actinel] &% F9) 2ol dlgk B3 (Kobori
1992; Lasker and Riggsby, 1992)7} gJom F9
watal Uromyces appendiculatus(Hoch %5, 1987)
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A7 g2l 9l fungicide T+ fungistatic
EA 24 validamycin(Vm)2 gA7E Agdo2
A A2 494 et Vme oz
E0]3} action spectrum -7l rice sheath blight&
o] © 7)== Rhizoctonia cerealisS YA s=d] &7
o2 o]&5o] & FAAYEY Fhrtelch Vm Stre-
plomyces hygroscopicus var. limoneusl| 2}3te ¥
)=} pseudo-oligosaccharide  antibiotics 2]
(Asano %, 1987) E3] fungicide® ¢#A 9lovt
AR AR Helstd 9 A=A £33l X
A3 A go) At Eapdtolge] A5G static ac-
tiong 3 Aoz o#A girlh Validamycing:
22179 glucoseo A &3l inositol AHA| ¢ A
A AshskA] 221} inositol®] phosphatidylino-
sitol29] incorporationd Eo]Hoz A&sle A
o7 2257 gltiRobson %, 1989). ¥+ phos-
phatidylinositol-&- A £¥ 3} Agt=e] = wall-sy-
nthesizing enzyme?] ¥l 7& AFsle] A 29
Ao J3Ee Fo FA A £E AP
HAe BoAstA stod fungistatic actionS iE}
Yl Aoz BaEgiciHanson, 1984).
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Vme S fdstel AR dnAed %
FAFe] @w|AA el B ekAHbranching pattern) 3
TA) AR WA AV Sl actin B
AL FAE o]-43 33 A(immunofluorescent)
Ao g Vm A 7575 A5t 9l
wE-A sl
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C. cinereus monokaryon>-ZH€ Vmol| tslo]
AgdE 7 F& G2 2L TR uhe R
23lgict. A, YMG Al F-& #HE, 25
TollA 77 widsta FARHEAHOdia)yE 2
sloh. YMG &3l Aol VmE o 332(YMG-Vm; 100
pg/ml) ¥ plate?d 1,000/ A =2 oidiad A Z-3tod
colony & <2¢lck. g1 2] colony 258 t}4] oidias
do] Zgt upy 2 & YMG-Vm ¥l 2|of| 4] wl ks
(23] wHE) o}A] oidiaE ¥l 20709 colonyE F
292 Adwsigdrh. o]5& Petri HANAE 5cm,
YMG-Vm #z))ell A2s}ai(cork borer A4 A&
0.5cm) ZAo|AAE FAs 7P A A TF
(#13)8 <tk FHA wHo = HolfEd (=
o)) AHgste] gAY #FE ok YMG &
HujR) ) &) 22 oidiad Ak 45A(0.01 M, pH
6.8)ol VA7) (15X 109/ml) AL 22](20
cm, 23)38ke] AL Role FF(vmm)E Yk
Vmel| it AL 714 FFE5LS YMG-Vm
vl R]o| 4 AHEL ©]F 4T oA Hsigdr)

XAl FAMAIEX} wolg Bjx

AAF3 AJAAFH(#13)& 22 YMG, YMG-Vm
=)ol A} 77 wl kst A3 A E 2Hoidiospore)
Z 49t} ol & sl FAle] YMG, YMG-Vm
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X &M A2l branching pattern ZEA}

C.cinerens 37 2 AFAT(H13, vmm)& 2
Z+ YMG w) A2} YMG-Vm wi =)o 4] wofsla chA]
] & cellophaned ¢1-& T Aol HF, 25C oA
447 wiFstsdct dARe] E4-F(hyphal tips)S

E3% cellophaned AEZE =ule] A &
w7 slell A FAbe] EA S vl stsich

XETALS) Actin THHFIO| EEHT

C. cinereus A4 3 AFAH(#13)S oo W
W3} EU3HA wjekslaL cellophane $ell A3t &
Abe] actin ¥ A-L Runeberg and Raudaskoski
(1986)2] B 7} Salo$(1989)¢] vhH-S th5-3f 7o)
Wyste] FAstgce}. A2E 5mM MgCl, 2%
DMSO, 3% p-formaldehydeS %33+ olatey o
M50 mM, pH6.5: ZAMNM 2547 59k A
3t3 50 mM U4t $454(pH 6.5)(>PB)2.2 33|
Atk A" FAE 0.01-0.02% Novozymeo]
ol PBEY o 37C oA 2087 At o1&
PBS(saline in phosphate buffer, 50 mM, pH 7.3)
Lol o2 33 AAstgdr) o] & Triton X-100(0.1%)
2 g3 PBSell 10872F A A5 t}A] PBSell 50%-7¢
ux)stgic}. #2]® #AHE Monoclonal Anti-actin
antibody(mouse IgG)(Sigma A1804, PBE 40w 3]
)} 30-602-7F k8- ¥ 0.1% Bovine serum albu-
ming *33 PBE #3382 FITC-conjugated
Goat Anti-mouse IgG antibody(Sigma F4018, PB=
3000 3]ADE 30-6087F G443l PBS(pH 84)=
33) Aaslz DAPI(1 pg/mi), n-propylgallate(2.5
mg/ml)-& E33 PBS(pH 84)F glycerold} 2:1%
35 FBAAAE A5 ozt A ¥y
Aoz FAstgrh
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Validamycin X 772 FAHMAZX} wol2
H|12

Al Z-w Q17 9) Rhizoctonia 2] 7% Vmol &)s}ed
EAYAE] Holgrkes Bt 3leJ(Robson 5,
1988) £ Ao A AR Fale] wols-g A
stodch AAFYMG iR EAeh AFAT
(YMG-Vm ##)e] A2 7tz YMG2} YMG-Vm
Wale] FAld HEHE o AT e
Vmell ¢]ale] wolgo] 5% FFEo 2 A3d vk
AgAAFe] AS Vmell dsted A QFE A
skgktHTable 1). ol 34T 74 Vmel 23}
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Table 1. Comparison of oidia germination rate of va-
lidamycin resistant strain (YMG-Vm grown)
with normal strain (YMG grown) by inocu-
lating oidia on YMG and YMG-Vm plates.

Normal Strain Resistant Strain
(YMG grown) (#13; YMG-Vm grown)

YMG YMG-Vm YMG YMG-Vm

11-15% 0.6-0.7% 11-16% 9-12%

1 2 3

Fig. 1. Growth of C. cinereus wild type and resistant
strain on at 25C for 2 days. 1; Normal strain
on YMG plate, 2; Normal strian on YMG with
validamycin plate, 3; Resistant strain on YMG
with validamycin plate.
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Validamycin X &4 &2 branching pattern

A dFE TAHE Al E(hyphal tip cell)}
Aeh= EXAHtp growth)2 H.91tHCole, 1986).
A4S s AR wAe ke g wiAlA
F7F &2 olel| o]F# Al XU vesicleEo] TAE
Zo g weldhe FAIHMcGillviray and Gow, 19
87), actin sHlde] ojsle] AL sA ek
FZHYokoyama 5, 1990)°] lth Vinell &s}e] A
Eatah x| BT olife] ziviw o] Zol
AZH(linear growth)o] d3d& F= A& £E 44
2] FA kgl E #WErt vebd Zleoloh C. cinereus
A3t #£13% cellophaned Q18- uix]of] HEs}
I 25C oA 297 wiF F #AMY Ak AxE
Tasbsith(Fig. 1. A4S YMG A, Vm %3
#2], #13 F& Vm Zgux]el| wiokslsis o
Aol Zol A2 AHAHYMG iz, HAH(Vm
ZgeR), #13 F(Vm EFR)Q] £olda(Fig.
D, ¥4 2Uew #13 #(Vm X3 A), A
(YMG =), A4 (Vm E3i=))2] ol ol chFig.

1 2 3

Fig. 2. Closer photography of Fig. 1. 1; Noxmal &t-
rain on YMG plate, 2; Normal strain on YMG
with validamycin plate, 3; Resistant strain on
YMG with validamycin plate.

2). Z Vmell st} AL Roje ¥ Ze)
ARe Axsh} EAE AFste] 22U dARE
Qe e FAEFgde Z pol7t gle Ao
ARy E7)g wet AR AATES Vm ®23
v x)ol] 4] wHF& 7§ 7]53FAHaerial hypha)®] A
o] ZA WA AWE #13 F2 3¢ Vm E3v)
Ao A Addeke) YEHALE es Ao vely
o}, AFFF(Zygomycetes), Add-F(Ascomyce-
tes), EbdtE(Deuteromycetes)® 7-$ 7]1&FAF
o] BARAAZAE PA3(Cole, 1986) Vme]
AR AREAE dAsE AR HilEg]
omZ(Robson 5, 1988) #13 #¢] 7% WAl
= Ao gkt FAH] branching pa-
tternS Azl dv|Hez g Hzp HelF
(vmm)& Vme] EAjst Ale] 50-150 pmeed,
QAARFE 150-250 ymete) BAE sfumg wWo)F ot
t] 25 FAEe ez shdvkFig 3).
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Validamycin &3 ZFHl Actin THYE F=Z

Actin shAe] ¥-25 Falslr] §]ste] ofrn}e
acting A F ol FAFste] 922 monoclonal antiactin
antibody(Sigma A1804, mouse IgG)E |3z o}
Al 12k all(mouse IgG)oll st 231 A= &
2 AFITC)o] 4= antimouse IgG antibody&
o 2x(Goat)ol| 4] 23o](Sigma F4018) o] & bty 2
Apgstodc}h. AAFE YMG ol x|l A i ofst 79
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Fig. 3. Phase contrast microscopy (400x) for bran-
ching patterns of C. cinereus normal strain
and resistant strain at 25C for 4 days. 1;
Normal strain on YMG plate, 2; UV mutant
(vimm) on YMG plate, 3. Vmm on YMG with
validamycin plate.

1 2 :
Fig. 4. Fluorescent microscopy for actin in C. cine-
reus normal strain on YMG plate. 1; Magnifi-
cation 400x, 2; Magnification 1,000x.

TAHE ¥ 2 F9le wS- 7gE actin & Bo]
velyt 2(Fig. 4) o]+ actino] @AM A E2] 394
(Koboris, 1992), ¥4z A AF-5-5(2F 200 um)
o actine) ¢)-5-& ¥ .33 Yokoyama$-(1990)¢] Z
e} 7t} Vmeol g3 wi Ao A HAF-S 3 Fe]
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Fig. 5. Same as Fig. 4, but grown on YMG with vali-

damycin plate. 1; Magnification 400x, 2; Mag-
nification 1,000x.

1 2

Fig. 6. Same as Fig. 5, but resistant strain grown
on YMG with validamycin plate. 1; Magnifica-
tion 400x, 2; Magnification 1,000x.
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