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Isolation of auxotrophs and drug resistant mutants of Lentinus edodes

Chaekyun Kim*, Mi Ja Shim', Eung Chil Choi and Byong Kak Kim
College of Pharmacy, Seoul National University, Seoul 151-742,
and 'Seoul City University 130-704, Korea

ABSTRACT: Auxotrophs and drug resistant mutants from the mycelia of Lentinus edodes were
obtained by UV irradiation at survival rates of 0.024~2.45% and ethidium bromide (EtBr) en-
richment after UV irradiation. The mutation rate was 0.40%, and back mutation rate was 4.81X
10*~8.46X 10*. Various amino acid-, nucleic acid-, and vitamin-requiring auxotrophs were iso-
lated. The concentrations of several fungicides, antibiotics and amino acid analogues inhibiting
the growth of L. edodes were determined. The MIC values for cycloheximide, benomyl, and p-flu-
orophenylalanine were 2, 2000, and 1000 ug/ml respectively. Five p-fluorophenylalanine-resistant
mutants and eight benomyl-resistant mutants were selected by UV irradiation.

Key Words: Lentinus edodes, auxotrophs, drug-resistance, Basidiomycotina

FwA Lentinus edodes (Berk.) Singer.-2-
TFEHA Tl &3, 554 g} shg Al WAl
o7 AFoR e offrwle] g ) Ak MA
T 7P AakEre] wow, 2R 77tex] Y
Aol i3 AAY-E o Fohar Weigkeh #A}
A 2 A AL ey ARo] gelg oot ¥y
H¢lew(Chihara %, 1970; Chung %, 1984;
Fujii et al., 1978), A A 2 T}l =25
double-stand RNA~7} 7}#13l interferons -4
24 283 B 39 ¢cHUshiyama, 1977). =
3} immuno accelerator=2] 223} T-cell im-
mune adjuvant®z2] &% ¥ w59l (Maeda
et al., 1971; Hamuro, 1980). 4 &3} )= S]]
A Ag=EE g FA 3259 LEM2 rate]
ascites hepatoma AH4142] #2] °{4|, hepa-
tocarcinogenesis®] <A, 8ks| AW A E &
Aol BE &3, IL-19] A2}, murine ma-
crophages 7]52] #413} 2 murine bone mar-
row Al2e] FA] 2312 B2 abd o g By 7
A 28] Az A} 9lgo] RuEgle} =gk
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Ae Ak Lahe nEZcee} 7lge] AW
petite mutants7} E3}A ¢l TARHo|FE2 FuE
T3 g9low, xlatAldl AgtAel oAl WAFEsL
Bl

B AglolAe B f08 A7 2 9
AA 3 & Ao Aol A= ARg3E] e



136

THE KOREAN JOURNAL OF MYCOLOGY, 24(2), 1996

Table 1. Media used for mycelial growth of L. edodes

Medium Medium
ingredient

(g MCM CCM SCM GCM PDA YG PDY MMM LCM
MgSO, - TH,0 0.5 0.5 0.5 0.5 0.5 0.5 0.5
KH,PO, 0.46 0.46 0.46 0.46 0.46 0.46 0.46
K,HPO, 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Peptone 2.0 5.0 2.0 4.0 1.0 1.0 4.0
Yeast extract 2.0 5.0 15 10 5.0 5.0 4.0
Glucose 20 20 50 30 10 30 20 50
Sucrose 20
PDA(Bacto) 39 39
Casamino acid ) 5.0
Agar 15 15 15 15 15 15 15

ko7 AFA L elulical fAMA 59
kol Ul EdwolaE Ak}

M= 9 dy

o5 U X

AF ol A3 F5= Lentinus edodes (Berk.)
Sing. DMC-10]x}. A& o] 213} vix]8] 25 1)
7} 4482 Table 1¢] S9Fst9].om, mjA)e] pHe|
o2 AL ATF 24, v wslc).

NN MIOS HA

H#5E 713} L. edodes TAFS homogenizer
2 387 #As Al F, 10, 107, 10° FE= 3
Atk sME FAe 7+ FE9 cyclohexi-
mide, p-fluoro-DL-phenylalanine, p-fluoro-DL-
tryptophane, benomyl §¢] A7} 5= A
H Al (MCM)ol| =%, 25°Collx] ujoksle] A
A= A 48 Az v|asialch =3 o
A =271(0.5 cm)2] FALE A7} ¥l MCM
ol &A wiF F Aehd AAS dzF vlast
ot

=giolo Y

L. edodes 4A} #3499 10 mlE E#% Petri
dishe]] £-33le] 10 em A#lolA] aulr| 2 ey
A Aekspds] 2 AzpEE 219)Ad(lamp: em-
ission=39 erg/sec cm?>& A8l th. A1) Al =7
% dle] 2]3} photoreactivationg #:2]3}7] )3

hazellA] 10% HhX[F A 543t MCMel =
alar 25°CollA] T~15U 7k s osixict.

EtBrel] 23 &3} ulof& McCuskers} Haber
(1988)9] whi-g& sHaste] Ajdhsisich. zkojAlS
A2l FAke #2 4L 1000 rpmellx) 537 9
AlZ2ale] AFAE AAAZ Y 1 o5 EtBro)
50 ug/mle] F=2 HrME  FHAYA A A
25°Coll4] 180 rpm o2 27k A=kufof A7l F
P £ ek EtBr& A7 sk, AXE o FHa
AR 2 FA} DR S THEe] FAUC R glu-
coseti Al glycerolo] A71E MCMel| x=#3le] =}
Al ZAL FALS) 32w o2 wiekslgict. oAl
WA 5] A8 A4l 2AF F FE T ulj A o)
Easte] vhekslodct.

YT FFo| REEX el

MCM¢l zlehd FAFE MCMeF MMMej| &7
slopatadeh. T~1027 wjoF ¥ MCMelAl& Aeh
21t MMMl A& A12pA] e 3RS 97
2 Astyd o, de F3dUdH 8 back mu-
tation | 2& A5 sl 9o HHE 32
RHE3le] MCMox Rt Alehe dAME FHESA LR
A

Akt 59 874 g A3k yeast
extract 0.1~0.3 mg/ml, casamino acid 0.5~1.5
mg/ml#} nucleic acid mixture 0.05~0.15 mg/
mlo] 718 MMMolAe] Azl et ke
T44 WZ A2 ¥, Holliday %4 (1956)2 7Y
Pelo] 2 o) JkaTAE S,
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L. edodes DMC-1 (o]3} LEZ <kghe] Z-E vl
Aol A AE Table 2¢) APt
MCMejj A 713} & zlgk o], MCM¢l| glucose 30
g< v 713 LCMoAe] AA4r= MCMs
vl8] =3lc}. YG9} PDAES #|9]gt »E ujR) o)A
3714 AL A Akt BE mAle] Al
o wfefel] AHE=E]= PDAuA| oAM= 2 ziebx] o
Syl 3714 FAE H<Eshgdct. pH H3le) o2

Table 2. Mycelial growth of L. edodes on various

media

Colony diameter (cm) Degree of
Media aerial

2 day 5 day mycelia*
MCM 1.73+0.04 4.15+0.11 444+t
SCM 1.45+0.05 3.18+0.04 4ttt
GCM 1.65+0.05 3.30+0.07 FAE
PDY 1.53+0.04 2.95+0.05 +++++
YG 1.754+0.05 3.88+0.04 +4++
CCM 1.83+0.04 3.90+0.07 ++4+4
PDA 1.33+0.23 2.00+0.16 ++
MMM 1.65+0.05 3.76+0.05 +++++
LCM 1.70+0.09 3.33+0.18 +44+++

* 4444+ 100%, +++: 60%, ++: 40%

Table 3. Inhibitory effects of several drugs on the
growth of L. edodes

Concentration Percentage

Drug (pg/ml) inhibition

Cycloheximide 0.5 0
1.0 0

2.0 100

p-Fluorophenyalanine 250 59
500 92

1000 100

p-Fluorotryptophane 50 0
100 0

200 0

Benomyl 500 44
1000 54

2000 100

Ao pH 6.2 (LCMS] pHllA TA}e] AdAe]
74 A stelv kR A=,

MUY oF

7z FAFA A g ARAA AH=E
Table 3 elsisich. sl AFAS SAlsh
cycloheximidet 2 pg/mlelx 100% A 844 2,

p-fluorophenylalanine-2 500 ug/mlolA  92%,
1000 pg/mlel|A]  100% At AT, p-flu-
orotryptophane-$- 200 ng/mlelA] A=A #)7) 3
ZE) A wokrh. GAA 2 disjunctioned] 7]e] S
7} SAA oA Y27+ benomyl-S- 1000 pg/
mlol|A 54%, 2000 ug/mldjx= $H3] < A3
t},

SoiH0Fe 22 U §Y ZA

LE2) FAlo) AR AE ZApsbe 38 ZApe) 2,
45%, 208 FA}oll 0.0014% AFES B3PS
308 241 AER FHE SelskFg . A9
& 2ANSl Aol FFF F 4028 T EAH
o] 442 AT o) F 174%9] dFaTAL
A sksict. w3 BtBro] ola) vl Eee)o} 441
A} 4 AR F45E, glycerol 4 9]

100 ¢

Survival percentage (%)

0 5 10 15 20

UV irradiation time (min)
Fig. 1. Survival curve of the mycelia of L. edodes
after UV irradiation.
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Table 4. List of mutants of L. edodes

Table 5. List of auxotrophic mutants of L. edodes

UV exposure Mutant Exposure
Mutant No. Mutagen time (min) No. Phenotype* Mutagen time(min)
LE 1-43 v 5 Nucleic acid base — requiring
LE 101-140 uv 7 LE17 Gua uv 5
LE 201-248 uv 10 LE21 Thy uv 5
LE 301 uv 20 LE240 Gua uv 10
LE(eb) 1-34 UV-EtBr 5 Ami . ..
BEN 1-8 UV-Benomyl 5 ino acid - requiring
FPA 15 UV-p-Fluoro- 5 LE1 lle, Met UV 5
ph enyl alanine LE41 Ile uv 5
LE114 Cit uv 7
LE207 Ser uv 10
ol Aleix] ke 3459) TS AR LE244 Ag UV 10
w3 benomyl, cycloheximide, p-flu- tg(zigm l\é?t % (B lg
ine- e Al 713 ok € 18 " r
orophenylalamn: Eo MIC 5% o]A} 757}3]-0:1 2} LE(eb)25 Arg UV-EtBr 5
AW Fdnlels AUt A benomyl A pEpeb)s Ile UV-EtBr 5
o+ 8E3 p-ﬂuorophenylz?la.nine X_isg}/‘é o Vitamin - requiring
553 AP2si4ict Cycloheximide A4 TFE oo - wv 5
Agsla] 2519 cHTable 4, Table 5). LE19 Pyr uv 5
ddaTre B dFE Rt e A LE234 Cho uv 10
2 3= 9 A&AQ BAEqduo]s} oo} 2 LE241 Fol uv 10
7)o G TRA o Azte] Ao mep 5 LE243 Rib o 10
YT} H vlgo) SohT, SR o fyr o UVESr8
2 =l Eolyl= n &L serine £7-22¢] LE207E Mixed source - requiring
8.46x 10", isoleucine, arginine, thymine2] & Eg;ﬁg IlMe;,r:hIZol % 13
- e’ y
IS ALEE A EAWo|FE 92 & LEeh)20 ILe, Pyr, Thy UV-EtBr 10
2 Aol ZAIS whEo 2 a8t A9ur} & LE@Eb)26  lle, Arg, Thy UV-EtBr 5

dct=ksE A=),
I

9] FAA) A T AZEE 3% 2
A}l 2.45%, 205 ZAle] 0.0014%, 303 oA} =
ARA] AERE 9 ik Qb o g dxlitF
ol A AR ZAM] AEEL 0~25%2 R s o]
o, FU gFdME FAR A=A Aleel o}
2t et Zlo® &R, ud 2xled e AE
£0] 5~15% w ST 58] 7 =
thi B v = $ciHamlyn, 1982). #AR4 9 dx}
AN 5-10%2] AEE HelolA Edol
£ Bl ci(Yoo 5, 1985; Lee 5, 1986; Park
%, 1987; Um %, 1988). =3t Yoon (1985)2-
L. edodes®] ©ALEA} o) AF£)A S 2AVsH 402

*Arg:arginine, Cit:citrulline, Cho:choline, Fol:folic
acid. Gua:guanine, His:histidine, Ile:isoleucine,
Met:methionine, Pyr:pyridoxine, Rib:riboflavin,
Ser:serine, Thy:thymine, Ino:inositol

ZAA] 5%} Aobdal, 120&o4 Hx3] wo}
FHo] AIEY, 602 FAM] AEE 1.3% 1A
1.35%° ¥Wx2 FAWelE f=3scty Xu
slolch.

Gl g AE e 2719 3o EAfsthe
ol dojnz gokgTA FdHolsl dolviy
Z}% recessivedl F33Ho)w FTHEHA U= HE
7} glend, wekA] AAE FF A A alleism
ol ofsf JFeTAo] ArE F7} glend gk
g G TS A o v$ B2 Az =Ho]
Fa3lc). @xEFe Fdwe] AP#EL L.
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edodes 1% (Yoo %, 1985), Ganoderma Iu-
cidum 5.7% (Um &, 1988), G. applanatum
0.44% (Park %, 1987), Pleurotus cornucopiae
1.79% (Lee %, 1986)c|gict. ©@algsol4 o}
2l 5842l FEhel ok dwelF Al oy
& 77} A AT T2 BRI B f=
A b e Aess ok ARERAAE Tri
chodermacl4] Park S-(1989)) ojap-&- 2143}
o] 18.8u9 $EES =9gon, Penicillium
chrysogenumel| 4] Prakashi $(1972)¢] sodium
pentachlorophenate = ARg-3s}e] 10.20)¢] 58
£ E2 uh 9ok B A 29 AdE zAlsled
A2 F 4023709 Ao F wE vt S/
FH o F HEE EQRCIRH, o] 5 RS
{148 EtBr& AM-gF T3hH S A 83l 55 Al
gl

RAUA o] AHhE 8 AAZAeR 7
bR el 23k AAb QA AxE FAlslde o
Ao A 2 Aldfe FAA N S A
vlwd ohefslar qbAsh A4S Ad <k
A o] 2] Aibo] Lol o] v]sle] HAlFF=
-3 gAA o] WA A5 glet £ Ao A}
3t 2kl 9l cycloheximides 2759 whilzl A
T34 AAEte] Gl phase?| 7)7He AAshes oF
B2 S. cerevisiaeol| AH4-A] MIC: 1 ug/mlo]w
EHo)2] 70%7} temperature sensitive mu-
tant o] B 1% ¢ McCusker and Harber,
1988). Benomyl2- 2772 AN oS %
st 82 C. albicans®] 74-%- MIC: 500 ug/
ml °]%1 5, N. crassa®] 7-$= 350 ug/mlo]glct
(Gil 5, 1988; That %, 1988). Benomyl-& #|2]
g 7392 ek vists Fde) s A s A
o2 2379 E<dwo](auxotrophs, conditional
lethal)y= o}2) 7}2) k7= 2] e¥gprt.

2 A&l 4] cycloheximide: 2.0 pg/ml “F%x
A AAZ-S 100% A Ekgl e, benomyl-2 1 mg/
mlel| Al 54%, 2 mg/mlelAx] AL 100% A5t
9dt}. p-fluorophenylalanine-& 500 pg/mlel|A]
92%, 1000 pg/mlolA 100% I #1314 01}, p-flu-
orotryptophane£- 200 ug/ml s=d 2 XA
Al &AL A ek A 24 MIC 5=
o} <kEAE]Z 1000 ug/ml p-fluorophenyla-
lanine o] WA4l 75 5%3 benomyl 1000 pg/

o

=

oo & i S

ml g |l A Alehs Eeddol S 85-& Alkat

ch.

A
S

20

st} go] gshy dherabE-S Ad EaA
Lentinus edodes®] A A ol 2} AS =
Apsto] Ao\ T fe, AT A =
A EE-E 38 EAA] 2.45%, 10F =AM 0.
024%] et Ap2JAl ZeAtell 2]3F SdolF At
£-2 0.40%¢]™, ethidium bromide (EtBr) 53}
Well ¢4 glycerol g5 WA Afebx| Tk
T 345-& At S/ ek o =B}
0] 88 4.81x10%~8.46x 10|t} Edmo]
9] gek e 1AS AAsIe] tlefsl amino acid,
nucleic acid, vitamin 274 F52 AWsielct.
2)FA) ekEe] MICE cycloheximide 2.0 ug/
ml, p-fluorophenylalanine 1000 ug/ml,” be-
nomyl 2000 ug/mlejgic}. p-flu-
orophenylalanine 1000 ug/mlej WA A 553}
benomyl 1000 ug/mle] WA Ql FF 8&& Alds}
2k

ZAtel 2

o] =i d7ule] d¥e Aeta Al tE
7juted 7-AlE] (KOSEF-RCNDD)9| od-pu] 2 S
=A%
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