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ABSTRACT

The isolation and regeneration of protoplasts are necessary for protoplast fusion of edible
mushrooms, In this study, over 5X 10" ml™" protoplasts of Agrocybe cylindracea were isolated using
the method described by Yanagi., Enzyme mixture of cellulase Onozuka R10(2%), chitinase
(0.2%) and Novozym 234(0.1%) was most effective for the isolation of protoplasts and the
yield of protoplasts was 4.85%10" ml”. 0.6M sucrose was the most effective osmotic stabilizer,
The maximum amount of mycelia and yield of protoplasts were obtained from 5~7 days cult-
ured mycelia. In the case of 5~7% days cultured mycelia, the digestion time with lytic enzyme
was 4~6 hours, ACM and MCM medium were most effective for the regeneration and reversion

of protoplasts, and reversion frequency was 6.9~7.0%. 0.6M sucrose was most stable osmotic

stabilizer,

M B

A A A = Weibull (1953)(1)°] lysozyme 2 & o o] 3}
Bacillus megaterium .22 ¥} &0 7 Xl gl O]EH
Eddy 9+ Williamson(1957)(2) > whao] 4slitol A 3=
1‘5]: _/]k_‘q}o}!.o- A}.R aw o] O]d/d-_ H\i]o]— }.
Emerson’s (1958)(3) Neurospora crassa) A A1t 0.
R %94. S °J FAA e Avskact
Strunk (1965)(4) 7}
AYgAA5 23
o| % Schizophyllum commune (Devries and Wessels, 19
72)(5) Coprinus cinereus(Moore, 1975)(6) Lentinus
edodes (Ushivama and Nakai, 1977)(7) Tricholoma

TS 579) Basidiomycetesol| A 1=
Polystictus  versicoloroll 1 % £r

matsutake(Abe 5, 1982)(8) Phanerochaete chrysosporium
(Gold %, 1983)( ) Flammulina velutipes(Yamada 5,
1983)}(10) Coprinus macrorhizus(Yanagi and Takebe, 1
985)(10, 12, 13, 14) Pleurotus sajor-caju{Go, 1985)(1
4) Pleurotus cornucopiae(l.ee, 1986)(15) 5o A il
ALt

28208 olga Aol Yol Ae we
dol AFAAE d= Ao g orjd AAEE 290
i*ﬂ ahre ig‘_g} ey jiong]pH }\J-_FTE_%}-ZXJ;‘IQ}
FTHS TR, TARIG W GFAITE, AN A7)
50] AUt Peberdy, 1976)(16).
A A= EApE P, mycelia ¥, g HF
s e weld 4 o HeE P AAE 984

o

oA



230

&3 (Keveis, 1977:Peberdy, 1980 Yoos, 1984)(17,
19) AXW A7]# ¢ DNAY & (Morris, 1978;
Peberdy, 1979)(20, 21) 384 8H(Case 5, 1979: Tilburn
5, 1983; Ballances, 1983)(22, 24)oll #&3}1A A5
T 9lal HFEA Aol o] &5 UTh(Sipiczki F,
1982)(25).

P E 9334 = dA FAAZE AR, S ok
AA S0 7hedtd M2 HEW FA(regener-
ation) ¥ F4AA FAAZ 9 #Y(reversion) o] At

BAEL A& (%)=H= #AF/ HET 9 EA
Fx1002.2 el #4800 #Als= g9z
H9& WA 24, AFEYG 2FAY FF 2 FE,
overlay 3l Bl Aol H7IE = top agar?] FE Fo] A

=

a Gl
FENGFES AT 71z d7EA 4¥ELY, 84
205 HAH g7 Ha stuz gk

N

o5 U x|

¥ oaze AgE #re dudd b @3
Z 958 #78 $2), A3 Agrocybe complete
medium(©] 3} ACM)& REE X2 &%t ACMu} A
9] AL starch 2.0%, bacto-soytone (.4%, yeast extract
0.6%, KH,PO, 0.046%, K.HPO, 0.1%, MgSO,7H,0
0.05%, agar 15%0°]t}, 28 A Y& vfjA =2 AHE-¢ male
yeast glucose(©]3F MYG)el ZAL male extract 1.0%,
yeast extract 0.4%, glucose 0.4%, agar 1.5%0°]9, mush-
room complete medium{©]3} MCM)& ZAL glucose
20%, peptone 0.2%, yeast extract 0.2%, KH; PO, (.04
6%, K,HPO, 0.1%, MgSO,7H,0 0.05%, agar 1.5%0°] 1,
mushroom minimal medium(©]3} MMM) 2] A& glu-
cose 2.0%, KH;PO,0.046%, K HPO, 0.1%, MgSO,7H0
0.05%, agar 15%°]t},

TAH 2| ufe

A. cylindracea FAHA 8] vl S Al wfokd Aol
ACMAR A 10mlE T dej 2 o] dAE 3ol
2 7P &2 og AtE ACM HA A 100ml o)
A%, 28CAA 5~7d AA WSt

k-
Novozym 234 (Novo Ind., Denmark), Cellulase Onoz
uka R10(Yakult Honsha, Japan), Chitinase(Sigma Chem,

Korean J. Biotechnol. Bioeng,

Co., US.A), Zymolyase 60000 (Seikagaku Kogyo, Japan),
B-Glucuronidase (Sigma Chem, Co,, USA)S ©E &2
&3 ALgslg o, AR A 0.6Mo] FE3HE maleate
buffer 0.05M(pH 55) &H) 45 4ds] =Q +
membrane filler(German Sc. 0.2pm) & A3 YAH T
AL

YA =8l

Yanagi(1984) S(11)e) &g 9 S AF&-3tA =l 200
~400mg2} o1& FAA Y §4 Y ImlE shaking incubator
o 30C, 80strokes / min=® 4~6A17F WA A Th 60
pm nylon mesh2 & 3} Fhaemacytometer2 YA 5
e Bols weA 0wekd Ak B5
FAch.

AHFA Y o

Yanagi(1984) 5(11) ol 9 & ¥l & AL 81l vl 2 €] €
AHAAYE (06M sucrose?} EFTFH ACM AA A=
9AH A4S st P AA T 10°~10°/ mi7} H A
ok AESGEAA 06Mo] E3HH AL wixd
LEEAE 02m¥ £33 U5, 0~45CE FAAA
EL agar 06%% Y3 MAE smiy AP FA
overlay 3t} 2 BEAHA, 28T F&]oA v Fs}
Hek

R nt-

AYyHA Belo oixle 549 HE

49 Fro wE dFAA PATL ZAH
3] Novozym 2345 AME-8tATh Novozym 2345 5~2
Omgml™ AF8-8fe] ZALSE A3} 10mgml™ AHE-A] A A A
M o] 714 ko 49 FEF 5&5E W
ol 98dAE Feste 43S L9 (Fig. 1). 4%
RAE 95 5o 5 A8A 99 EA A FS Table
1o vepdt whel o] @i ALSAlE Novozym 2347}
744 gnHolom &3 AME-AlE Cellulase Onozuka
R10(2% )+Chitinase(0.2% ) +Novozym 234(0.1% ) 7} 7H3
Aot

ASAxdAL I

A AA FeA G4 Sd0) HrlHe AFESGREA
E 3 mannitol, sucrose, sorbitol, KCI, MgSO, - 7H,0 9]
Azdl, o] Eol ¥ Fad vxe FFE AN
A Fig. 20 JeRG vt sucrose 0.6M©] 7} G314

on KClo] AEgzHAR 4 L Fsh

o



Vol.5, No.3

50

40+

30+

20

Number of protoplast( X 105/ ml)

105 5 10 15 20

Enzyme concentration (mg/ ml)

Fig. 1. Effect of enzyme concentration on the

protoplast release from mycelia of A.
cylindracea.
Novozym 234 was used as the lytic enz-
yme. The enzymatic treatment of A.
cylindracea was done at 30C in the sha-
king incubator.,

Table 1. Effect of various commercial enzymes
on the protoplast release.

Enzyme Number of protoplast( X 10°ml ™)
Novozym 234(1%) 453
Cellulase Onozuka R 10(2%) 15.3
Cellulase Onozuka R 10(2%) 325
+Chitinase (0.2% )

Celtulase Onozuka R 10(2%) 38.0

+Chitinase (0.2%)

+Zymolyase 60000 (0.1%)

Cellulase Onozuka R 10 (2%) 255
+ Chitinase (0.2%)

+ B-glucuronidase (0.2%)

Cellulase Onozuka R 10 (2%) 485
~+Chitinase (0.2%)

+ Novozym 234 (0.1%)

Chitinase (0.2%) 7.0

The enzymatic treatment of A. cylindracea was done
at 30C in the shaking incubator.
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Fig. 2. Effect of osmotic stabilizer on the
protoplast release.
Novozym 234 was used as the lytic enz-
yme. The enzymatic treatment of A.
cylindracea was done at 30C in the sha-
king incubator.
The concentration of each osmotic
stabilizer was 0.6M.
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Fig. 3. Effect of culture age of mycelia on the
protoplast release.
Novozym 1% was used as the lytic enz-
yme. The enzymatic treatment of A.
cylindracea was done at 30C in the
shaking incubator.
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Table 2. Effect of incubation time with enzyme
solution on the protoplast release from
A. cylindracea.

[ncubation time Number of protoplast{ X 10°m!™)

(hours) Culture age(days)
5 7
1 125 10.0
2 285 26.3
3 353 30.3
4 443 36.5
6 43.0 42.0
8 405 415
10 35.0 38.0

Novozym 1% was used as the lytic enzyme,
The enzymatic treatment of A. cylindracea was done
at 30T in the shaking incubator.
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Fig. 4. Effect of media on the reversion of
protoplast.

Sucrose(0.6M) was used as the osmotic sta-
bilizer.
MYG: malt extract 1.0%, veast extract (4%, glucose
0.4%, agar 1.5%
ACM: starch 2.0%, bacto-soytone 0.4%, veast extract
0.6%, KHPO, 0.046%, K HPO, 0.1%, MgSO,TH0O 0.05
%, agar 1.5%
MCM: glucose 2.0%, peptone 0.2%, yeast extract 0.2%,
KHLPO, 0.046% K PO, 0.1%, MgSO,7H,0 0.05%, agar
1.5%
MMM glucose 2(/0, KH,PO, ().046%, K,HPO, 0.1%,
MgSO71,0 0.05%, agar 1.5%
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Fig. 5. Effect of osmotic stabilizer on the rev-
ersion of protoplast,

ACM medium was used for the reversion of
protoplast and 0.6% agar ACM medium was
overlayed on the protoplast.

The concentration of each osmotic stabilizer
was 0.6 M.
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