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O7v 7R FOKREZOR—ELENZ &,

QBEEIFAZ L,

QEARRFNRBAI L LT L,

@7t 77X ML ELTHB T L,

ZORER, BFRFOTa 77X FFREICH L TRIEEIG RSN, B
OPNMBE LR 72 TN, RTERTHWZETFRTO7 0 |75 2 + oFARETIE,
RYPDOBASHBHL LV EEWZ, W20 %DRGBHOBETRFIBREL TSI LICLY,
BAMENETHTFRINDG Z &, KFBOEFRTFOFERR, RHEERLAAL THAK
»HBTABRC, XEERTILIEZOND, FLBERIFANICIBELEZLLY, »
ZNDELOEDHBZ L EHFETFLN:, BIETFRFHPERRICI) ANIBICHE: &
3Di3, FEERDBILEERIA-> TRILDICERRIERICL->TLEIZETH S,

ZFITINLOMBEIZOWTHRLT 320012, 40, BTFRTF»LD7a 772 b
DRUFHEICOWTHOBERE, RUERMICE > CTETRFOREI TR THILUL, EBRRD
LIRS HPBRENSGTHHH) LEZ LN LH s, HFRFORFEICOWTORE
27072, FLERELRD L2012, BREOREY, RUERICBANHME LITVRMENOR
FEBEL,

I % B #

n—1 ¢ B B
ZEX 74 (Pleurotus cornucopiae (Paulet) Rolland var. citrinopileatus (Sing.) Ohira)
76— 5 FR¥EkE
v 5 %4 (Pleurotus ostreatus (Fr.) Kummer) 73—12 Z#itk
A E L BNIMRERBE L VRN Z T - LEZREOEK (2 KRER) 2ERICHERAL 2,

*Secondary mycelium
[Slant culture]
¥
[Shaking culture]
‘v
[Sawdust medium](Sawdust:Rice bran,Wheat bran = 4:1)

}
*Fruit-body

‘v

*Basidiospore— [Protoplast isolation]

Fig.1. Preparation procedure of basidiospore.
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I—2 #EFREFoIEH

HFREFIAMN7o——} % Fig. 11277,

ETREZRIC L > THPOL-E (2KER) 2/EBR (724 v 7)) OABE
MM, 23C, BET0%, HET T4 AMEELLNLEE L L2, BicrodE2
AIBEERORGIEHICEE L, R ENRETREL2HZICEEINY, FEX I 7iIconTit
23C, £ ROVWTIRERERT-o2%16C, BEXRTHRET CREI 2, RBL-FE
ErofFYMY), BEL - —b—hCEENICHEFRTZ2ED,

I—3 k>R

7a b 772 OBEBICHERL 2BRRUTICORTEY TH 5,

7 2 %% 4 2 (Trichoderma sp.F¥)

(WAKO PURE CHEMICAL INDUSTRIES, LTD.)

T —¥* /) XH R—10 (Trichoderma viride FAK)

(YAKULT HONSHA CO., LTD.)

DEoBEL20.6M==F—nN+0.06M Y > TEeEH (INKBLF ) 7 28BHET
pH5.6 I2FF%) o7 A X[ 28, L LI —FEBAL THELL, ILEI.2umD
AT T 74 NE—TRBEREL TERL 2,

BERBEEIL 7 X XY A LI2OWTUE, 0.1~1.0%, 2T —XIZOWTIF 2 % THEAL 72,

I—4 Zob75XRNFE
a7 AN 70— — 1+ % Fig. 2 iR Y,
FEEKD L EEOICRS B TFRTF2REK TR OCIBIC L ) BEE L 724, D3RG

[Washing]
(Centrifugation)
¥
{Enzyme treatment]
i
{Washing]
(Centrifugation)
l
[Counting of protoplasts]—[Fusion experiment]
(Haemocytometer)
+
[Measurement of plate efficiency]
(MYG regeneration medium)

Fig. 2. Preparation procedure of protoplast.
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MIC L VIEFRTBRLHEL 2. 3 ER L & ICHTFRTRY L X100 %3 L 5 AR 2.
RO E VEFRTFE2ERSE, LBALRVAR L2 CBHRAR 1.5ml 202, 59 F
$XY—cE N +AIcBBL, 30°C, 0~450 30, 14N 80 AR % L %25 ks
W% AT - 720 2 OM 30 S45ic MEREHEARIC & 0 B R UBRERTFROBE 2TV, ANEEE
maEtL 22,

7u b 752 MRz, BFRTLXICECHL CBLNLTO F TS M % 1ml K
720 DESICHREL 70 752 Rk L,

I—5 BERONE

BANES TR 2 EBIC L > TBLNETT L 7T R 2o EBERPEEL 22, IR
BERN 7T b 75 2 P MBHE HLME (W 500 B/ml) I2ARL, MYG (=4 b4 272 b
57405% A—RF47ZXF3710.5%, FLa3—22.0%, Foho—205M, %
K2%) BaESB iz 7V — |} L7z, 23°C CHGAMSERL 72, B FIcHRSan=—
BRZHELL, 2B LT, 84070 7572 2 REKTHE L RIREICERL,
FL— L BREN an=—% (B) #3HRIL 7,

BEROMBFHEIILUTIORTE TH 2,

(R)— (B)
Fr—FtLr7ut 752 %K) <100

II—6 BHEEOAE

AEFRRT IR TRETREBREFEORE 21T, RERERISBLALFES
Ay, EREDFHANCE Y 70t 772 nBABEZREL 2. &, REICHLET 7S
ZAME, D=5CRT2LNDELEA—KHTREL LN TH B,

FTL2RBHEL, FLFREESY, 74 A7 RIGREEY, B~ 72 B
B, et r@~<b X)) v pakts), DAPI,6—V 7 3IP / —2—T 2= F
— NV 2IEBIR) REEITH -2, TNHLNDRTRIFLERNE L N2 DAPI Rk % LI TFIoR
T

(DAPI #f5.5:)

7 b 73R 0BEEE LBERFA4 P/ IR LICHET L%, Bb SR NS iciidy
L721%7NZ—NTATE F1#E, 0.1 % DAPI 1 %% TFL, BE:perREEICT-
2o A= T X% T 20 FHRE 21T - 2%, CARL ZEISS UMSP—80 % 7% 5 B 458
sk e LCHYv, UV (365nm) FH#EL, 435nm DRI 7 4 L& —% BV, BELT- 7,
SR NS

0.4M HyvHho—2
200mM FYR (bFaxs2F0) T3/ 2%> (pHT.6)
1mM EDTA (=FVv 273> 4 FE)
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1mM #EfterRs YA

0.1mM E{bANT 7L

0.1mM iE{tEESR

0.8mM PMSF (7 2= AZ > Z2NFKR= A7) F)

0.06% 2—ANAT TS/ —n0
[[—7 WEBHEREMRESEZEAROEHOEE

BRANBRIEGOLNAFBECI VAL eI 75 BFRFOT O 7F 2 M izonT, B
[ RMALEAROEE A,

n—-7-1 S RAT A

ERICFERALZMES AT 413, T 2HBEBMES X T4 BHNETH) T, B
BETIRTRY) TH D,

®m R % AEE 1 MH:z 2 MHz

E E (0Q) 75V(pp 58V(p-p)
(100Q) 35V(p-p) 40V(p-p)
<HE W % ROV 5 ~99 usec.
LA E 0~750V

- ERES A ~— 1 1~99sec.

cEWROUVAERE D 1~99 [

- EROUVARR C0.1~9.9 sec.

N—7—2 MBEFv/i—

BiAF x> 23—, Photo.1, 21aRT 513, 7I2F v 7L v —L DEBHOEFHOK
R, ZFOWAICAHN—T T AEFRAL N KX OBREERICL VEEL, H =752
FICHE»=ZARD 2EKNT 7 ) VEZFTICEEL, ZOMCHEER).ImmN=7v A
BE2HEETIC0.5mm NEB TR 72D TH 2, A2y — Nt D EE#E 21T 212,
EBERIECTRETH 5,

NI—-7—3 &% 4%

BAEMFIRUTIRRTE)Y TH 5,

‘&m B # 2 MHz, 400V/cm

-H H ot L R 10 gsec., 5KV/cm

s Bt VA B 10~20 [

- BtV AR 1.0 sec.

B, 7ot 772 P BEBHRO0.5M == —) i, 0.5 mM L~ 2 7 A RU0.1
mM Ebh e az®mmL 2z,
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I—7—4 MARNE
BHOSEEI L D RBEAOTEF 7T £ 0.5mMEL-7 27 ARU0.1mM &
EANL L EZH/ZML72Z0 M= b—ABERICKREBEL, 7ot 7572 REE2# 1 X107/ml
ERB LT L, TR TSR MRERE/ RV —AEy FTRETF ¥ 2 N —DER
Bicl, 2i8ESL L, B2 L TRANEEMEOZT—Y Eicty P L7, EbicEREEE 2T,
W SHBEBEL S~ NF 22— 2EHERR, L F2—FEBRETH EF NVZZE
10~20 E, 1WHEBTH, 72 752 FO¥B2BEL 2, |
I—8 EFIEFOERELER
FEKENDEEBCEDLBATIRT 2, £LCORBENTE » AMEEL, 1» A&
MYG £XRsZth Fic# %, RFRNERELFANL,

m # R

M—1 775 FENGEORE

FEX Iy DBETFRFE7AXFAL (UZ)0.1%, 0.2%, 0.4%, 1.0%7 4 &Mz k
> TG BEEITV, 0FEIC7o 772 FEEBIEL 28R % Fig. 3 177,

I 2%XYA £ 0.2%, MKTHE 210 FEOFMEIC L > TRANE (3.5X10°/ml) %7872,
i, BIECRITIREEGICEZ LD EREL T, NERVERSBOBTFRTFOBER
LIREERPBD LN LD - T2,

FITIRAXHFAL240.1%, 0.2%icenT—+x (C) 2%%FEML ThASBEEIT- 72
(Fig.4)e "AX¥ AL £0.2%+LNT7—% 2% (CUZ—0.2), k5% 420 ZEOERGTT

o
o
g 500 [
B —U2-0.1
—
g 400 + ——=UZ-0.2
s —y XN
o CUNG L e -
'f_‘U 300 I // \\ ’//\\ UZ lcO
2 / ~ AN /‘\
(o] // ~ \
§ 200 r II e —'\ \\
a /" _/'/. \, \
% /"”/;fm-——

- . /
%’ 100 ey

a /
Loz T

= 30 60 90 120 150 180 210 240 270 300 330 360 390 420

Reaction time (min.)

Fig. 3. Influence of composition of enzyme solution (UZ) on the formation
of protoplasts from basidiospore. (P. cornucopiae)
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ARBFEOETFRFICERT 270t 77X Rz >wT (FH - =@ - Fl)

1400 .
—CUZ-0.1
1200 ¢ -—--ClZ-0.2
1000 | g
800 | L
/
600 Ve
400 | 7
200 el
, ..—”;:—/\ A . . . . . .
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420
Reaction time (min.)
Fig.4. Influence of composition of enzyme solution (CUZ) on the for-
mation of protoplasts from basidiospore. (P. cornucopiae)
5000 [
—CUZ-0.2
4000 PN --—-CUZ-0.4
FAREEA wm= (UZ-1.0
3000 | 3 e Z-1.0
2000 ¢
1000 |
30
Reaction time (min.)
Fig. 5. Influence of composition of enzyme solution (UZ, CUZ) on the

formation of protoplasts from basidiospore. (P. ostreatus)
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v b 772 FILRICRER AR LN, BEEFRFBIIKBICHEY L2, fi#Enk
HrrEBT e, REBIZOWTRHLE, BERCOVWUINLIFD LI -7,

575 DEFRFICOVTIL, TAXFL2£0.2%, 0.4%, 1.0%IcELT7—¥2%%
WML EGEETRXN A4 AL0BDEGETHKTHREI T2 (Fig.5). 72XH A 41.0
%+LLT—+ 2% (CUZ—1.0), MASHE 150 50 &4 TRANRR CRIKETHTFRE
FHE SN, BRENEMICL 2L DL DRBIIRTIE, IWEICOWTH 20 5, BERICD
WTIRH S DD LIz k72,
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ERBRNBEEZ 2 FBEC L > TRAELLZ7 0 b 77X OBERZREL L2,
FEFnRo2&ik»280m, #£iz, 10~20 B0®HICME > 72, &2 DTA 7T X}
NER#% Photo. 3, 4i12R"Y, %8, BECEL2EMIIEERC1 ~ 2:8MTH- 72,

II—2 AZEEROHOAE

ERnEzNTa b TFIRAMCOWTEKEXRET 22012, SHENHETHEES
BAald, BHELERIGBLNINIZ, DAPIENATH 72, DAPIEIZ L2 7 EX¥ 24 70
F7T R DEREDRT % Photo. 5, 6 12T, A ER LRI L V EREREREL 2 L
A, ZEa¥80%TH-7,

I—3 RWASHMEEMEEERAROED

L7 DIBFRFN7 0+ 77 X MCEBE %213 T 154412 Photo. 712 R & H i
W= F 2=V EERL72. TORER VA Z2ERBL2ITE 70 7T 2 M idshERE (MY
L7z (Photo.8, 9, 10, 11, 12), SAMSHMBAN AT 23 BITIZ, $H80 %D 7 v} 752 b
PMAELRZ, kB, EREOBAELTwZW7 e 752, BRIV AOHEISTFLE
H5:HT, MEF v —DHUBRHILEILEDbLNS,

M—4 #BFRFOREH

BFRFORBRTHM L RFEROBE2 Fig. 6 IR T, 6 » AMOBRELHMICR T
i3, 727250V Tid3 » ARMIREET, 7EXZ7IC2nTitl s ABIETL Tv 2 25,
1»AB»5 3 3 BEILITTUITEEL Tz,

507
% ——P.ostreatus
> 40 \ p )
o Y N -~—~P.cornucopiae
s \
g \
2 \
o 30r \
“ \
W
o
o 20}
-
EE)
©
5
E 10f
)
U]
0

0 1 7/ 3 j 5 6
Storage period (month)

Fig. 6. Influence of cold storage period on the germination frequency of
basidiospore.
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v * o

RS IR THE L L - LRGBOBFRTORA, BEEDITLOEE, 7o} 75
AP DORUEHLERZ B LTSV KIBICERS Nz, 2R L ZNFNICEE MR
L7z,

RELICOWTR, REFECHLCECRROKMIH S LBON S, SENERIC
BT, Kie—53 » AMRRRETH 2 Z erBHLNL,

AERICDOW T, DAPLEIC L D #icH 80 % TH B Z L v B bl FFFR L FA—F
BERCLREETIE 2, A—WkE AW 2ZEOORRIRIT S, 2KERD T2 + 75
A P DRBKE (BTFEMEKIC L 20E) »RETHNXTHE L LHBRTE L, BNETH
5IrhHB, L L ud b5 RE—FHICSL D HBRHPSBLETHS I, Bonnz7ot 7
FAMRBEL(MEI LI LR, FLELCREL QW2 HEFRTRIBAOGITIC
RLULLZh o1, FHRCRCTEAL ZMETF + > —OBRRUBRHETIE, KiEsc
ERICHET 5 Z LITTRTH 2%, EHOLBOHROICRWTUT- 2 2 KERD 72 |
TIALOMEMELHET L L, L) BECHETHE LEbAL,

vV 8 &

ERHMRMAEZIRE LT, MERSICHE L7 752 @RIz W TKRETL
KR, HmE LT, HEIHi-Tw32s, BB BLNEZ L, BECETZ B
Hnzl, BEERFESNDEILDER I LDNEMBHE N S S»54ML T, BFRFD
78} 77X MIBAHMEBME I L CEEI BV EBbNs, ZOZ iMn T e b 7S
A MW THEGTHORBREIZIT > T vy, AERERVCMAMERLEVELRLES
ERLLIFINDG, 4B, BEFRICOVWTE, REMEREIODNEERFLBETLILE
BB ERbND,

HFRFOREHEIIOWTIL, BRERMORLELEbLNSY, 35 HBICRWT
BEETHDHIENBOLNZLICEY), ~BERAROBTRFZIEL THBEEL, £8
BICEBREZIT) ZEHMERE L B2, ERRR»LVEVWERbNSE, F7272} 752}
DEERE OBIRSE, EICHEMEICBRETZRGERFOBALIUETH A,

SREFRFO7e 77X 2 AVCTHBAREBILHOMELED TV ITE 25T
MEL %5013, BFRFRIEERILHLLHIC, 2KREAR» LR, AEEMICE-T
ELRROUROEERTH L7020, HFRFILIEIEDT O 72 M o EL2EK (1
KEHRD L CIIREER) OREHEE B L CoRE, TAVFL a9 —%) 24
ETEOVRELZ L ThHb, TORLILHYBEEND D, BE, HFHRFEED 1KHE
RDT A YL LG EAT-> T 55, HERHD 1LIKERICAWTELZDZAE Y M, Bh
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B (2KEAR) DLDE—BL T2, ErTHE0BEICIIZVLOREERLTWD D
DHHo72, FNLNDERICOWTIL, 4HEMICKRIITILEISH S,

HFRFO70 77X ERACTHEBRE 2T, BAEONRLE L 5EHEOFEORED
FREICHEL TRAGLENT 22 E3RBETHS, L L, BFRFO7u L 7572+ 24
BBESOME E LTHERT S Z EDRELHEIR, —EIcS{oawT, BHL L CZEM
DEHRETIZENHRDZZLTH), BICHMEIZENLOFTOWEEFATUTCZ LT D,
HICROEVREOER P TREE LA TH A9,

[(FFRH—ERIL, BB 62~63 FEREMERMBY & —MIF 78 C(62560161) (FAFEAEE 1 =
W) 2o Tibhniz]
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3) A RELHATE 8 388-389 (1982)
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5) Lu B.C.: Can.]. Bot., 40 : 843-847, (1962)

6) Lu B.C.: Chromosoma (Berl.), 22 : 210-226, (1967)

7) Lu B.C. and Raju N. B.: Chromosoma (Berl.), 29 : 305-316, (1970)
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KEE (1985)

9) BRORE, ZH & WNES, T B EERERERERENTRERE, £4%, $45 0 1435-
1473 (1987)

10) EH # [ ACEERFREIRESRIZEERT (1986)

Summary

The conditions suitable for preparing protoplasts from basidiospores for electrofusion were
investigated using Pleurotus ostreatus and Pleurotus cornucopiae var. citlinopileatus. The charac-
teristics of protopasts prepared under optimum conditions were also investigated.

The use of a particular enzyme in the preparation process changed the overall enzyme
composition and reaction time, which resulted in higher yields of protoplasts and a lower number
of basidiospores which failed to turn into protoplasts than those prepared by previous methods.
The regeneration frequency of the protoplasts from both samples was in the range of 10 to 20 %.

The frequency of the presence of nuclei in the protoplasts was about 80%. Basidiospores
kept in cold storage for 3 months could be used for the experiment with confidence in their
viability.

In conclusion, the protoplasts prepared from basidiospores by the improved method were well
adapted to electrofusion.
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Photo 1. Fusion chamber.

Photo 2. Fusion chamber.
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Photo 3. Protoplasts prepared from basidiospore. (P. cornucopiae)

Photo 4. Protoplasts prepared from basidiospore.(P. ostreatus)
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Photo 5. Basidiospore protoplasts with DAPI treatment. (P. cornucopiae)
[under ordinary light]

Photo 6. Basidiospore protoplasts with DAPI treatment. (P. cornucopiae)
[under UV ray]
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Photo 7. Pearl-chain formation.

Photo 8. Fusion of protoplasts.(15sec.)
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Photo 9. Fusion of protoplasts.(30sec.)

Photo 10. Fusion of protoplasts. (1min.)
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Photo 11. Fusion of protoplasts. (3min.)

Photo 12. Fusion of protoplasts. (5min.)



