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ABSTRACT: This study was carried out to select cell wall degrading enzymes for maximizing protoplast yield from
Basidiomycetes. The protoplasts were released from spore suspension, mycelia cultured on cellophane membrane, and
homogenized mycelia of Flammulina velutipes using commercial cell wall degrading enzymes. The highest yield of
protoplasts was obtained from the homogenized mycelia treated with the enzyme combination of Glucanex" 200G and
cellulase onozuka R-10. The protocol was also available for Pleurotus ostreatus, P. eryngii, and Hypsizygus marmoreus.
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ARkx o7 WAIFS] APEAA =S T Al Zal
§42= Novozyme 234(Novo Industry, Denmark)} 2%
lywallzyme(Guangdon Institute of microbiology, China)®] 5=
2 ARE-Eo] YTHYi ef al., 2009; Li et al., 2006; Sun et al,
2001). 38, Pleurotus ostreatus®] 73%-, 1.5% fglucuronidase
9} 0.5% cellulase onozuka £~ BD-glucanase?} Novozyme
234, 18]35 snail enzyme 52 S ARESle] el o
FAAE Esdtt B E vl JtH(Yoo ef al., 1985).
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wEpA] 2 Ao s A AFEAL Qe Al
a4 F GHE 293 Flammulina velutipess DV/$O2
7P E&2Q WS Adetar, e WS Pleurotus
ostreatus, P eryngii, Hypsizygus marmoreus®| 2-&3}]
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N&FF F velutipes, P ostreatus, P. eryngii, H.
marmoreus T FHEFATY 2 A7 HAATL
A EFRtol AFol ARgSITE AFEA U= HA 218
3] st E velutipes®] A}, A2 3A] ol vt o
AR 2 homogenizer®z "RYEH #AAIE o w a4E
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medium) H}A] €} PDA(potate dextrose agar) iAol A& #55
4-55] Alh widate] A S-S wEA § 200 mio]
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371 918l streptomycin?} penicilling ZFzF 100 gg/ml%)
Hjxloll A7 sder HE 5, 25°ColA 100 ipme g 7-10Y
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AAZ F 40 149 IM MgSO,Z H71ste] THA] 5,000 rppm
O 10&7F A4 ZE skt

FFAA U= A% Axy Ea 34AE cellulase
onozuka R-10(Yakult Honsha, Japan), yatalase(Takara),
Glucanex® 200G(Novo Industry, Denmark)S ©Hs 5o %3}
slod ARE-SIITH(Table 1). 2H2+9] 845= 0.5M MgSO0l| =
°]37, 1M MgSO,& #7Iel HEwEs Z24dsiom, 25°C
oA <F 100 rpme=E 6A1ZF Bt vidslAA] 1A T=
LA U= =5 2AIATE 647 7, 10mie] MgCL7H,0
5 93 1057 Aol WX|3E 3, sintered glass filter P-12
oAZsie] ol = FAIAZIE A AT 91714 1 M9]
sorbitol 71313 5,000 pmOE. 10527+ Y4l sle] =
AL 331, TA] 2] 1M sorbitolS ¥ 5,000 pmOE
10027+ alielstar d5eg A AsIiet. 1710l 40mie] 1M

Table 1. Effect of commercial enzymes on the protoplast release
from various methods using spore and mycelia of
Flammulina velutipes

Protoplast yields(x 10’ protoplasts/ml)

Enzyme preparation® Spo Mycelia cultured Homogenized
suspension on cellophane mycelia
membrane
Cellulase 0.003 1.2 23
Yatalase 0.005 2 60
Glucanex" 0.01 3.9 80
Cellulase + Yatalase 0.17 9 200
Cellulase + Glucanex®  0.29 21 400
Cellulase + Yatalase + 03 0 410

R
Glucanex

‘*Concentration of lytic enzyme was 10 mg/ml, and osmotic stabilizer
was used 0.6 M sorbitol buffer. Cellulase, Cellulase onozuka R-10;
Glucanex®, Glucanex® 200G.
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sorbitolS ¥ 5,000 pmOE 1057+ A4 Eejsle] HoRle
A Bl 845 AAGL, UEE dIEAE v eR
B 35 Usd 432A ] A ES AR S8k
Yoo 5-(1985)0] Harst ufe} 7ro] AP HA|E 0.6 M sorbitolol]
23] A|HFF 5 2F 2 x 10'protoplasts/ml= ZE &}, 1% agarS
ARESt] RRE MCM HiA| 9} E9tste] mlg] FEHlel 2
0.6 M sorbitole] 7 MCM viA] 9]ol] 5§ mI¥ 5319
o} 25°CollA 7~10947F Wi R &, A ES AT

7P &R 9¥EA U= S Fsb] flste] 24,
A Z7R)of wjFst AL, homogenizerZ PR FARIE
o= FASH Al Eel|lgas s 2 23sie] A
it 2 A, ExFE Yol A2 Ao vl St #ARE
ARE-8h= Aol Bl homogenizer® P& A E ARS-3F
= 0] 12 TEE JYEAE ZUL  UATH(Table 1).
ARFAA ] U= Brolle #7] AYA et & 992
FaL, AR S] v Aol mi g 27 F SRR 1
A&l JFS T BE vl QJtH(Peberdy, 1976). Wb
B Aol A homogenizer® PHYE ARG =& FE82
AFAA7E FeE RS 750 A, vidE] ze] wiE
o7 Azt

ool MAFe] A UZEoll= 28] =& Novozyme
2347} =2 AR O] gk, 2 Novozyme®] Aol &
A yatalaset} lywallzymeo] = ARGEAL Avh. Z2fvh
yatalase= Ad3] 127F2] 2:0]71, lywallzymee Novozyme
ol Hlal &-&o] "ol THido] Stk whbd A Aol
3 5 7Ho] AN E 98 UE 280 2
TS AWerA} Glucanex” 200G} cellulase onozuka
R-102 o|&3i3itt. 1 A3, a48 77t d=o s Xesh
739~ Glucanex" 200G7} cellulase onozuka R-100]L} yatalase
o vlal] F& F&<] dFAAE A4S T YUK Table 1).
T3} cellulase onozuka R-109} &3F *]2]8F 7399l = yatalase
ol ¥]&} Glucanex" 20067+ Y& ZA Y=ol ©f E34<1 2
o2 ZAREATHFIg. 1). AEE Glucanex" 200G¢} cellulase

200G + cellulase onozuka R-10. The concentration of protoplasts was calculated 2 x 10" ml™ and 4 x 10’ ml™ using haemacytometer,
respectively.
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Fig. 2. Released protoplasts from homogenized mycelia of Pleurotus ostreatus (A), P. eryngii (B), and Hypsizygus marmoreus (C)
using Glucanex" 200G+cellulase onozuka R-10.

Fig. 3. The regeneration colonies from the protoplast of F velutipes.
Protoplats were incubated at 25°C for 7 days on 0.6 M
sorbitol stabilized MCM.

onozuka R-10 49| &3+ A2|E F velutipes©] 99| T
WMAlFTo Ag35te] dFEA UE 58S A 45,
P ostreatus, P. eryngii, H. marmoreus ‘52| ol ts|r%=
I E&E YA FEEAHFig. 2). Eg #2lg o
FAA ] ANES A A, F ovelutipes?] LBZA
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o9} 7o) AjFA AtE M EH Ea a4 Glucanex®
200G yatalaseol] BI3l| 7FAo] A e}aL, 11 8-82] AFEA|
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se
A A= JE AlEY B 84 5 cellulase onozuka

R-10(Yakult Honsha, Japan), yatalase(Takara), Glucanex"
200G(Novo Industry, Denmark)E 2%t Flammulina
velutipesE UPFOZ 7S E&2Q1 WS Adstar, AdE
WS Pleurotus ostreatus, P eryngii, Hypsizygus marmoreus|
2 83IAT. F velutipes®] EA}, AZ Ao v st A},
homogenizerZ PR St HAME IO Z FAIS A2
e EAs v 2 sl At o A3, 243
oo} AR Aol vjFst FAFE AFE-S= Aol s
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Al 2

B A3E $&754 BioGreen 21 program (code#
20070401-034-021)0l] ©]3fed o]Fojzl Axfe] dFtolH
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