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T s biFicizvrevid’, —IEZ 15 % Peripheral particle Y {RET 22 12T 2, BEL
RER, ZHIEEHMSERC L5 2 ONMIEICEN 5 T CERICH - 72,

MIFLBELY, T XTOMM TH—LBETH o120 CNLIITEBOI L - TWizh, #EX

NTW3 L) WIEBERMICL 2 BOEBSITRVIBBET LI LT » o1,
BREBOIMPEIZ0~3HEH F T3t A%, 7T~13HB ML, £0#%I18HH F TiC
WAL T b 05 - 72 (Photo. 7 ) MBI R % 212 ONEA ST Y 7RIS H -~ 72,

M-1-5 fFh#RiERE 5 A 72 55 B4R R B 5k o0 74

— KBNS, 7ot TIZA MIBERAFECLDSRVWEINTWSE, TN Xk, LiE
Lig MViability; & L CHEEBRRUVBEEBRSOFE: L THVWLATWE, 200D, 7
OF7TROMBE L BERIEIHIBRENRMET ZHNICEN T2 0rEEN B, L1
DoT, ZZTHEELY TBROHLER, LT, MI—1— 4 D&ERICED W TH A 3 5
T LT D, 22720, ANCLBRNE S IcEMELTOERDIA > 7% %2 123548,
BRENDEARYML TLEERTH 2, L2h -7, BROLKEL LHMT 2 Li2T 3,

M—1—4DKEREL), MBNICRLFEEL T REERT KDL Sk,

MK . 3HEH»—BIEAL TV, MBENKITZLDOLL T,

B KEETIE3, THE»—BREL b L5IC82 5,

S FYT I KREESTIZI3IEE, BT THAP—B SN,

B EEMMARC B ICER, BASKE L CRIBIRMEEIC 5D 28N A
52 Twv3h, RE, EROKEIZISHHO—HOBRTII»rT Y KE {2,

ANJEK, © 7T BBIC—EBEBOME/MIEIBEI NS,

YiRY'—2 0 3, TERHIZ—FBRY) V' — LI EA T2, -

MR EITRZWAVEL LI 2L n%Zh, SERNDLDI—BIELH»TH D,

Rel5i% & UF Peripheral particle 1 13, 18 BHICHE &+ 4 —BE< Roh s, Lo L, BB
#i2 13 H BRIz, Peripheral particle iz 18 HEIc—&% { & T 2,

BREREIMP 138 HIZ—BIMPEA £ RONS, 2 HD I &b b iERMIRGIC B
HREFEL TR ERNDE TR B,

0 HHEE | AMERE LT 7 BMBKIZEL 220, BERNOSERIT 1 BEOEERE
SRWARE THEDOREEF > LHAPR LA THEEL Tvd, LEr->T, ZofiRiZ1,
THEHOMTRNTWA L) ICHRRERICHD LELNE, L, BRAnERTIE, Y7
NORFENERLLOHEAZEMLE 22O ICHEEE L 20T, BICLARLES5IZ, b
NEAR7O M7 I7A L EBTIERCIEAC T2,

1BEER  ABEEEAY T ZH L WERBICBA T 22V eoHd, I NSEORE) S
Eb3¥rLlriTbhi T vwd 5icB2 5, LoL, BRI XD THEEL TV,
NI ECERIF L VWIS THEURE 2D 72O TIE W EEI LNS, LT, 2hb
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DERITEREERENMICH L LBbn b,

SHEHEA  MREOERG—FBHEETHLI LR, I ParF)TRYRY —LDRE
LTwaZrd), BEOBREZMITERBI TELRES 2V IIFRIERL I > o SEAEA T
HOEIRETHELHIICBbND, Lzd->T, HBEECERSWEEZ b5,

7THHENR  RRICEZENST 2 M/ SEOMMIIRELIETL T3 KE, BB
HANRPEBHRDOERIEA TS, Ld 5T, BREFAL L TE—BTRANH2RE T
TwnhrtEZ LN,

I3HE®EA : THEID U LTLICEZNRZEHLN, KRS VI BARL EIZBRA
T, 36, WEWHTH 2IRIBOERLIT D, ZnZ s, FEREBREICHS
LBEbh3B,

18 HHWR © 7% ) MBS ULEE L, #Il3E 13 Peripheral particle T & & & L 3 4R8H*
Hinl —MOMBIZERLZBERTED LN, PRMEBFLIHEL TREDKEMTHS L 51
Bbina,

ZnkHiie, ERERE L T—BFEVH2VR—EBTRORVKRENLDIZ, 3, THE
NEHREVIZ EIRE B, ERL22E 52, 0 BENEARRIAZENEE & L THY, HED
K EZMD Y > 7L L T 5 -5 ERIMBIY > T iz 2T, ZZ TR, 7ut7”
FZAMCETAERICAWEWZ izl e,

mM-2. 7at 75X bW

M-2-1 7vt772}BERSBOBEKARE

—ic, e b7 I7A MIBEREEROEILL LHBENEDTII L, —WOBFL k-7
B EE-> THTCBWETbN T3, 2O, 1L A LMW I, Z2U 7o
FZZRAMEFTONE, ZL T P LHETL 2L DREROE»SHTL 2005 5,
HTKBEMLICL D, 7ot 75X OBEHIRE->TWB LI REOLH B, Reld, 7o
F7TRL ERET R ONMAKGRIC L > TEADED L 5 IZBELL T 2% RFFEER
RUBTFEMSELAVTREL '

7a b 77 A M0BEORRLBEICHAT L L, T, WkoBERERPICTENS
7o b 752 0BERERANMNNOOSM o= b — VOB ETEHRABZEVESESB - T
(Photo. 8), L T, BERH #ilaEE % B L CRHEMICHOHIH»TE, 22 HrMBAREC
BB NMRE I MIENET) A %2 I L, Dwiz, 7o 75X PR N
b, ZOHA ZADEARBON—LXLIBArTIL, 15 5LNICEZ 3, (Photo. 9), BEfiA72o
CHEN, BRAOERBFICEEBRIBREL, SLLEADP LT 7T R BigS
nd, BERBBIGBREL ZHEREBIIRMIEBTIICLZAwRTI T L), &5
CBERORBLZEZICLTC7e b 772 8B EINE, ZhbnBETIE, 55UK
K7a 772 MIEES N, LRIz IE, EEREOGE-7e 752 MizEERD
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PENZ EEBEIL 72, ZHTERKNDEFICEZ LN VANV, BROBRFRM»E
WOT, MREDERECBVWESPL L7 e 77X N rEBETELWH T 7F2
FKkEEHAEL, ARSI HFCTIN TV WD, bW, IkFIBOHICTE:
77X HRCEHREERICE L EIN TV ORISR ESIERLTLE 12D
Lan,

BRVBCAVEIRMBN 70 772 5D LWNRMTHEEINLLNTHS
DDIZE S v, BARDIASBER L BEEI N2 70 F 7T 2 F ORERER R OBLEIC
DWTDEREL, SHRORETH5,

M-2-2 EEYPUHER»PLDOT 0 7T 0B

7 b 7SR L BEETAONEBENAINEEZ LNV I LI, BIICLEBL
2. LA L, BARERNEICES, T4bb, BANERHMMICLA70 77X DBiKE
IZOWTHEEIJII LA EThR TV, LEDRZ2DMRERIICEWTY, ENRISOWTIE
BLAYERIN TV DV, 22T, 22T}, EREAOZENMBIELLE 72 77X}
DHEBEICHOWTEZ DB LIZT S,

R RBENHRT, 7872670t 772 2 BT IREREICOVWTREYL
72 AEINDEBRTL ZnFEEL AV TNKFBRET- 2.

b o7 DEEEHNY 7L 7 b TSR VA EBLCERZIEBTERLLNE
Fig. 6 ic/R¥, ZO#ERLY, 3HEZTIIRE»EYY, THEZTTEHE LY, Enll

) %
=]
53

oo
o =
T

Content of isolated protoplasts(cells/ml

e N T Y
'.\

1 3 7 13 18
Culture age(day)

Fig. 6. Influence of culture age on the formation of protoplasts.

BaBIcT ) BBHEURETIIZILALE 7R 77X MIHBETE W2 EH¥ - 2 BRI
&3, SHETT.1X10°M8/m 2, 7TAET1.2X10@/m £ & % -72» 7T HEDWRICIZ T
VEDHol, SENICEBEE N7 0 7T R MIIBMADRAYDL(, FEINDKRLZD
REIDL I HBERADBALED LN 72, TNHENDZ LI, MAERICIIFEICKEL
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EGEik-oTwna,

FRnzZErs, sEXISROVWTHLE Z Iy LRIUMABEGERRATEZ LICL
72

M-2-3 79t 77 2} BEr o A7 8RN AE 40O FE

7a b7 A R ERICACIBOLEEEL LTI, HIEEOESERINZLNT
I b kv, MI—2—20#R L), EEYMA3EB L 7TBHNEARIIEEICT 2t
TR ERBEEELRTC, #ic13HE, BHBDLDIBIT LA CHETEL W LA 572,
CHZEIZDOWTEZLNIBAIIWC D32, I—1—40ER2EZ Y5 LEHR
FECHENHBOTIR A VD EEL 52 EHTE S, 13 B HOREQLES TR, MIRAX
MBI ATHREL TWB0HH 5 (Photo. 3), 2L, BELLEBRONEILLERSE
FLEMELLTWBEDOTRTVWALEZLNS, D), BRBREOBRELGITTBEn)
Z & TH5%, Photo. 913, BEBHOBELRLTV, BARAEBEEONL—XLH»57a 77 A
P BRI NTVWEZEERLTWS, HI—1—40EERLY, MEEOR S (IRMWPMIC L
STELVWEWERE L -7, bbDA, INLDEREKEA LTH-» TEIIHMENEEE
EHFRI > T30 LNV, RRIZINIEDVWTOERIITbOLh o2, ZNDEI LT
EILDWTHEREIL, 5HOBELLETHD).

M—2—1TsBXEESE, 70 b 7T OB HBENEHIMLHELIcE YIRS
5, TNZ Y, BARMBENO—DONOKEZEZEZZLE7TU 7T IAMI—DNESRMEEY LT
ETWBENTREVWEVWI ZEHBEBTEL, Lzd->T, MI—2—1TLHEBL2LH I,
BANICH L TXRTCOMINBREYITRT70 P77 A MCABRTIE BV, - T, Ml
BENEBEL 70 7R BEEINSICE, BEROMREICHIISEGEEICHFELT
WAHZEHFEELWEEILNS, £2C, MI—1—50#R LY, BRI IFENR
ELTWw3Lm033, TEHOBEAREWIZ EIZE D, L2dF->T, TRHEDEAREHAWTT
9772 FHEBETLE, LVHRIREOBRELLOPBOLNLG Z EHVEIFTE S,

INnNLnFEHRED, 13HE, ISHADE SRR 7 } 75 A MOBBRUIINL EFRAVWALE
BICBBEL TWiWweEZLoNE, 0BENERICOWTRERLZBY THE, LT, 7
o777 M0HEREICIZL, 3, THENEREZAVAZLICL, DBROERICIINLNHE
RENBEINLT9 77X 2RV L, LEIOBRLZOWMRITRIEX I 7D
7t 772A ORIy 7Tu b 7R M EBEEBELEBERL 22D E SIS D
R U OEREH W22 Lic Lz,

Mm-3. 7R bF752 b ORFENRGRE

M-3-1 FEREMANOY > 7T ADdE

M—-2-30KRLN, 7ot 772 OBMBEBRZRUCBEERICIE, 1, 3, 7H
BOLZ 85 RUTEX Iy OWAPLHEBEEIN T 77 A 2HCTITIZ L7,
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FEXFIIIET I LRAL (Plewrotus) BTHY, 70 7T 2 ORBERTIIL T 74
LALEBTORERAL & 5 ARRETRTZ LMo TWBNT, £7 57 LOMERRII
FWLTVWETH S, 40T, 7—’&%’7’7‘0:’)»“(&1!:57'7‘@&5&'?&%.&’&"‘4‘0:, 7u
P75 R b ORIMBI S T AR REL 2,

M—3—2 7v}t772DOHEIER , ‘

SRBOMMHE R V2070 F 7T 2 McowTRWAWELBEN BB, 205 b,
HFETIREASTFERO MRS ST E OBENESNTWEY, 73 L7720
HHHGE DT RIZIZE A RZIT LN, Bald, 737 EXIr2HOTINLD
FF0 2 St L B & BT RASE 5 Fl V- CHT - 72,

31 31

LRSI EXRS ’7‘@%#5;6&5*&% 30 P.ostreatus
1 day
kB 70t 77X DRESH % Fig. 7 o 20
RY. COMBRLEY, L5 IFEEI~4 18 13
pum, FEX I IZEREL ~5.5umfHiENL D 1o 6
HENZ b o7z, MBS, DY o
2 2 2.5 3 3.5 4 4.55 5.5 6 6.5 7 7.5
WCIEHSTAH T 52 L ¥ - 72, . . 32
'§. 30 27 P.citrinopileatus
t?f”f&l}‘i-‘&??’?‘ﬂ)fnbfﬁxf § 23— 5p 23 3 days
D—#k % MBS % Photo.10 127K Y. 78
P72 P RARCEA L ALERRERL,  §] 2,
FoRiids, T EaYEYT, W, ek, ¢ | ) 4
y RV — 24, JREF®, Peripheral particle &»* 33.54 4.5 5 5.5 6 6.5 1158 8
rotoplas lam{um
FEL T, LrL, TOBICHIBRYN L Fig.7. Size distribution of protoplasts
ALK, MIVINBELOLT LR EZWY released from mycelium of Pleurotus

ostreatus and P. citrinopileatus.

NHLBWEE L7z (Photo.11), MRREEL, HRH
LENRWIZBREZIN T2 (Photo.12). L2 L, MBI ZL—ZXTRRAL HANEIT-T
WTARIC & ) IMP OBV IR HFAE L Tw»7z (Photo.13),

7 bF7IRAMEIODIATIZHT B ENTER, —BENSA T3, BAREELM
R > Twa L0 (MMENEEIBNNDTI AL 7D (Dense) LIF3:Z LicF3) (Photo
10), ZHFBDZA 7L, FNLIIMITITIEACHIBEY LS, MRIABELR->TWEWY
D, HHNIHBIABREIEEL T TRALHRISENLDTEL EFRAIRITTNS
YEBNBLD (F47S (Sparse)) (Photo.11, 14), =&FBI3, #oHMicdsbn (¥4
7'M (Middle)) (Photo.15) Th b, T bNFA 7DHEREZEREFMIICHBEL 2D %
Fig. 81c¥. 74 7Dn#EERIEF 24 Tizl, SEETHWGE0%5, TEEHTHSHN%HETH
2120 247D+ AT MOEIEIL, TXRTOEMICHI: > T 8~WN% bWTHH72, FE
X273 oA BL T4 7D OEEIH 0%, 747D+ 47 MoO#EAIIH50%T
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P.ostreatus Hotz, 7u 72 bns A4 ‘7"i, ATElDE
634 28y 9% B(Z o TREINTRWEW) EIZRY -
27
//z/i// TEATDIEGLULEL 72, 2T, 741
7/ R TDOEELEROMBEISE MK 2

DyNE LN, BENFLEIE7220THD
. (TR »BEILZLNEDELR), 0
-Dence D’Sparse m:::c:le 1 &)’ ':Praﬁgg (7 )f 7 M) @ﬁﬁf){mﬁ‘(’b -

Soe phol0) - (see photolL. 1) (see photols) g g & 2oz & 4 7 S(EL  EFRRIICKIT

P.citrinopileatus

Culture age (day)

348 17% 49% T ERbdLN) THELOLMNISA
;! 2 il FMEFTHE Lz L, LichinT, LIS
N 47 S DRSTBRRE L T2,
§ 343193 478 M-3-3 7v 752 F0fEENS
g’ ZZ| | FERBIE
Toos M—3—1 k0 kel 2 ERLME7 o

Fig. 8. Rate of three types of morphologically 7 7 A M2 & 2iHENEIL2 L5757 %
S;S::(;t ‘;;02;’;?;;;}16“;?”;;2‘:23 WTHELZ, 22T, MRE L2284
culture ages. HARRE L OB LTI 7eod, T 75 DAE

N/ Z izl

Tt 7 7AMIRETRESLE)ZEHNFig. TIcE V-7, ZnZ &g, YK %Y
HNEBICL>TEROT O L 77X OKEZIRUZOMBNEERVERN L FOFEELY)
FENDZENLOKREIRVFERIGECI TEIBNI DL, ZNDROEZDLLTL LA T2HIC,
REVLT > TNERDE S ICREL 2. 22D 7 0y 75 LERIC 20 HOERY % 4 BEIY)
D, EHLKFE 1DOT022 v LalZEDRG, EDIHLND—DND Ay L ah LREMLYH
FHREL, AEODYRE LT TN EREL 2,

7ot 772 FOFEHEK, I b2 FYT, B, MK, I, IMP ORERRE S
FnFNn Fig. 9121 7¥,

EHHMDOKEZICOVTDEREIIEN LI L 3 > TRNBH, ZOKELY), BRER
BRICIEEBBOEIMIC L2 > TIZATZAKRELL LT Z e d¥ -2, 2ORE, L
T3 LDLITAIZA S &> Tw7z (Photo.16).

HEE N 70 b 77R MR, BEBLEZVWLD, —HOLD, ZEDOLDHEELR
(Photo.17), 7’u }F 777 A b DIKICOWT ORI, 70 } 77 X P Dl & > THREICK
BLERELBNT, DLDTRNDL I a v THERTLIZLICT S,

TPV FYTOERKEZIRITRTOYMICH 2> TIZIZRIL W2 553 BED HH*
THEL D VBEIES B> Twd, TNLDAIL, BROBLIZISIE- Tz, £K8C
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o A— Vapuole
® — Mitochondria 1 3 7
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Ho5 [ ]
é /‘ _ @— Nucleus »
A A — Vacuole * 60 & — Endoplasmic
] reticulum
1 3 il L]
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Fig. 9. Morphometry of ultrastructure of protoplasts
on culture age.

AT, BROBLVINE L oTwd, 2O EIE, 7772 DBEENRRICKE NI
Y FY PORBFIELRRNICE->TLEFI) N2 dHNL\,

WHE, 1, 3HHEIOWTIRSP 1 BENAEARE WY, (HIZEALEE2HN, THH
BRAENELNEKIZS L, KESFNE o, BRIEBAECOTHEEIVELZTIRTW2ED
na5s, BREDTNTEESHEML Tz, 272, BROBRICIHIILAEEINTWRHE
BMANAEYILPEEZRBLC, S5HEEZN7TO L 7IRMCLrBRBEINLr o2, TN LY
5, 70 b 7IR L OBBOBICHIBOMMEE ZIIEBIRI S EZ DI ENTE S,
Lo L, BROBL ) ERIHEML 2203 EOMNE EEBRIRBERTIIZY, Eo&) LK
WS 2R WMILEZ TLEslzor b Lt v,

NI, TRRERIICIZ L EARD LD EEDL L LW, £Kn 3 ~5EEi®kN 7T } 77
Z M LABEI NG, Lo L, REVEARRARTEHN7 0 77 X Mt D /M
KOBET 2 HEERIIED -2, HMEMUELRIEN TEED 70 77X TRESNIHHE
FOBEL DAL Tz,

BN R — 21, BREBLAREZES 70 F 772 MCREENZ. )Y —4
¥ET70 P 7T R MRS WY, TRTOMMIChR s TRON, RV —La5R
AULERIZE - E) iYL 2w, TRUIMKSRICL 2HBr ANV,

feRsiiZ, TEHO72 F 73R ML DL VN4 BOROEGEEF->TwH I L
PRLTVS, 20Kl BROBLIVLALDKREVEL Z->TWD, TOBRHAIHEEL
INEGL 2N
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Peripheral particle i3, T X TOHBIch 72> THEL DT b 7T A MIBEEL LD 5 72,
IRV EAEDERCRLNANT, R, BEOBEZZITILNEEZ LN,

Wiae iz, R TLL Y ATL 70 b 772 Fizize{ Rs ks - 72 (Photo. 10, 12),

Ta b TR NBEEN LA THANDERESHICLN 70 b 752 BB B
EVIG T EERNRD, FZTREMESEICE ) MR L MRE L XN vicBR2 DT
TV rEZLNBZEERL, LENBER, ROERLFEMTIHEELL->TWE, L
L, EBICHE, TAXIHREBELIBRIZVWINEF->TWE 70 772 FHFETDL
EhHd BT, BEEL 3 v 7252 TLHRELZVLD), Ld-T, BRBZRZZw
LOWERINLDT O b 77X P BELTWBEZELEZLNE, ZNDEHI XTI LDV
TOMRIZ, §HBOBRBLELLTHLH,

Mg B L2 k), BASET->Tw330, Mo bo, 2523, IMPA»#% 3
FRICEFLTVEL0, REHFEL TV LWL nEIREINTZ, Z0LNEORKEIE, 7
7R OBBIC L EBOPEELFIHL T 5 (Photo. 13, 18), i3t A N7+ 7
TRV LLEZINE ) LREBEE - Tz, —F, IMP o238 ARA i, Ba ko
S53BHD7 0TI R LEM L%, MOT R 7T ER_ETE L1205, 3
BEO7e 7520 IMPRREIL3IEEOEAL DV EIIL LN D Ldr 7T, THUS, B>
PRZIMAKF BRI IBCELZ I TLIErEZ LN PLTHE, Z0HICDNWT
L, TN SOMENRELETHS ),

M-3-4 79t 77X b0k

BEEL 270 b 7722 MO HELE IR, 7o b 7I2 L 2FMT L7
BDOEELKA L b e -Twa, HFEO72 72 N Wi DL FETDL L
FRALNTWEY, — IS, MOFERRAICIVHET LI5S A2, L b2 55D
7'a b 72 2 }i2 DAPI (4/ 6 —Diamidino— 2 —phenyl—indole) ic & D1®, YV 7 } =T D
7o b7 A MIXLTICL N OEORELIT-> T b, L2 L, BAOLRIOWREDTlt, ™
FoREEEZBNTILHORBETZ 212,

22 TCHxiz, BEUR L LT O 77 A EBEERDLZLiCL R, 272, 7o
FTIALLEBOKEIBYREOBILEXRD LN KEVWDOT, EBROBOFEERE 4
OBOBKENRE 2 HAWFELHACTUTI Z &L,

Y, 70 b 7TIRDARTOEERIZOWTRETL 72,

Fig. 913, RENLZUHFOL S 95070t 772 P DEBREREREKEZRL T
b, COBBERRAPITOMETHE, LR L3, I LOEEERI79 V75X 0k
I NPT, B2, 7ot 77 A 0KRESEEESELITNT, EBROERK
RIS HICENBETTHE, ZHEEZRETSH2HIC, UAENAPITFOTO 772 D)
NESHN T 77 % Fig.10 127”7 T, Fig. 770 } 7I 2 r okiESHwH 77 7 & Fig.10 »



RREFEOME¥HHR (BEO -

T7I77%HRBE, BEAYRLE Y ZAHZ
LTWwaZer¥ s, ZN2HAENS oM
BEYvoL, BEKESRTRUSMICLS
Lh¥l o7z, Fig. T 77 7R IERM L Tw
BEVHZENTEBLDT, Figl0nr37%
EBEAHFLTWEZLILLdE, 202 &L,
BEIN7O L 7T7RA 00T A5
YA TR, £F0YR L7 772 ok
EXOSMTITEACBEIN LN E—KL

2o LIt T, 70} 772MEYKERD.
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Fig. 10. Size distribution of protoplasts
on thin sections.

MNEOEL ZOFETOR 2 BRI UL, ERFETIESLEEISEL NN LicHBR
TrEEZLNG, ERIC, ZHEF->TWEh, WLk LW i HMLZOFETEZLZ
ENTEDL, BEICWZIE, 70t 77X OFKERIWFOT v FLBIEKFL ZTE %
Lwdt, Beld, EEORFOERL L DAL ITORBE2EBROKELZRETELDEL

TN/ Z LI Lz,

Table 113, 72 } 77X+ DI A THORBERVV BEERL2LNTH S, LI,

Table 1. Percentage nucleation of morphologically distinct protoplasts.

P. ostreatus (%) 1 day protoplast

3 day protoplast

7 day protolast

Nucleation 29 (9.7) 3B (17.1) 33 (10.7)
Type D Nucleation 18.8(6.2) 20.0( 8.6) 17.9( 7.1)
Type D+ Type M Nucleation 25.0(6.2) 22.9(11.4) 28.6(10.7)

P. citrdnoilleatus (%) 1 day protoplast

3 day protolast

7 day protolast

Nucleation 17 (3.4) 25 (6.3 19 (5.7
Type D Nucleation 10.2(1.7) 15.6( 4.7) 11.3( 3.8)
Type D+Type M Nucleation 15.3(3.4) 20.3( 6.3) 15.1( 5.7)

( ) -Two nucleation

LEF 8507 b7 AMCEIBEL £30~35%, TERDSZ X 87 DFAHICIT 17T~25% &
INTVT, FDH3LBDLDOREFNFN10~17%, 3~6%< HWTHDI LERLTW
b, MOKE 2IHBHMBITIE, MALILIFLALRALTH-72, ZOMMAIL, EARORFL
R THEHEAROBL ) LERIINZ (o2, 2N, 7o 77X FRTHBICEVWR
BTHEEL TWE R, WEEG /PR s TiRREwh EBbh s,

KiZ, ZA7TNCBITEIRNDEEICOVWTERETLI LT 5., ZOERL), 47D
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TRERSEEIE, 757 TIIEBEMAILY > 7z oW THZEL, FEX5 5 Tit 3
HEA»RRE(L>TWb, I47D+74 7 MDBEL, BEF-Tw 284133945 T
B3IAHIRRE( L-> TR X7 EX 24 TIHBEICIBEIE > Twa, ( YHIZTHE
NEEEZRLTVENINIZE TSI rND3HANL DY —BHWEE L >Tnb, WEKICS
A7 D+ AT MO_BEIBEN7T LV — FENRKT 4 > LIHZRLERX > T2 2
EDH o2, ZTHIZDOWTOERIZ, BED L7 3> TiRBZEIZT 5,

Fig. 1143, I L7 e b 75 2 b ok &
RUEBDEEDFHD T 7 ThHd, ALY,
7abF7IAMIKREL A BIIEHEREOHE
PR LB EXTFREINDG, LrL, 7o}
TIRXLNDKREZEBDEEIZOWTHENE

~
@

7///A nucleated
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Summary

The ultrastructure of the mycelia and the protoplasts from mycelium were observed at
various culture stages of the mycelium. Futhermore, between the differences of the ultra-
structures of these samples and the regeneration of these protoplasts were investigated. Mycelia
of Pleurotus ostreatus and protoplasts from mycelium of P. ostreatus and P. citrinopileatus were
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prepared for the investigation.

The protoplasts from 3day and 7 day mycelia showed a higher percentage of two nucleated
protoplasts among the protoplasts containing a dense or medium concentration of cytoplasm than
those from 1day mycelium. The difference of the rate of regeneration of the protoplasts from the
mycelium of the differet culture stages was of a similar pattern. This seemed to indicate that the
regeneration of protoplasts could be strongly influenced by the presence of two nuclei. This
assumption was supported by the fact that the number of dikaryon was about 6.5 times as many
as those of monokaryon in the regenerated colony.

On the basis of distribution of the size of protoplasts obtained from the mycelium from
different culture stages, it was found that the number of larger protoplasts, which tended to have
two nuclei, increased with the longer period of culture. However, larger numbers of deformed
protoplasts were observed in the protoplasts from 7 day mycelium than those in other protoplasts.

From these results, it was concluded that the regenerated protoplasts tended to have two
nuclei and that the protoplasts from 3 day mycelium, which could also have two nuclei, were the
most suitable for regeneration.

EREEA
(Explanation of Photogaphs)

Photos 1. (A) (B) Thin section electoron micrographs (TEM) of P. ostreatus hypha cultured for
3 days in onion-soy sauce medium. ‘

(C) A freeze-fracture electron micrograph of P. ostreatus hypha cultured for 3 days.
(D) A freeze-fracture electron micrograph of P. ostreatus hypha cultured for 3 days,
Arrows show the cell wall around the hyphal cytoplasm.

Photos 2. (A) A TEM of the 7 day cultured P. ostreatus hypha, showing a septum.
(B) A TEM of the 3 day cultured P. ostreatus hypha, showing a blump connection.

Photos 3. A TEM of the 13 day cultured P. ostreatus mycelia, which show (A) dispersed cyto-
plasm, and (B) the cell wall connection between adjacent hypha (between arrows).

Photos 4. (A) A TEM of the 1 day cultured P. ostreatus hypha.
(B) A freeze-fracture electron micrograph of P. ostreatus hypha cultured for 7 days.
These nuclei were elongated in parallel to the long axis of the hypha. Arrows show
the nuclear membrane.

Photo 5. A TEM of the 7 day cultured P. ostreatus hypha. The cristae are oriented in parallel
with the long axis of the hypha.

Photo 6. A TEM of the 18 day cultured P. ostreatus hypha, showing intensely vacuolated
cytoplasm and widely distributed peripheral particles.
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Photos 7.

Photos 8.

Phetos 9.

Photos 10.

Photos 11.

Photos 12.

Photos 13.

Photos 14.

Photos 15.

Photos 16.

Photos 17.
Photos 18.

Photos 19.

Photos 20.
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A, B, C, D indicate the change of the number of IMP (intramembrane particle) with the
elapse of time of culture age. A, 3day; B, 7day;C, 13day ; D, 18 day P. ostreatus.
The number of the particles increases as the culture ages from 3 to 13 days elapse and
then decreases to 18 days.

A TEM of the 3 day cultured P. ostreatus, showing the hypha after 15 min hydrolysis.
The hypha cell show the plasmolysis.

Light micrograph of the 3 day cultured P. ostreatus mycelia and protoplasts released
from the hypha, after incubation of 15 min in the enzyms. (solusion at 30 °C.)
Protoplasts are reverated from the loosely oriented mycelia, in the initial stage of the
enzym treatment.

(A) A TEM of P. ostreatus protoplast cultured for 3 days.
(B) A TEM of P. citrinopileatus protoplast cultured for 3 days.
The protoplasts have dense cytoplasm. (Type D)

A TEM of the 3 day cultured P. ostreatus protoplast, showing a sparse cytoplasm.
(Type S)

A freeze-fracture electron micrograph of the 3 day cultured P. ostreatus protoplast,
showing the complete hydrolization of the cell walls.

A freeze-fracture electron micrograph of the 3 day cultured P. ostreatus protoplast,
showing the nonuniform distribution of IMP on the fracture face.

(A) A TEM of P. ostreatus protoplast cultured for 7 days.

(B) A TEM of 3 day cultured P. citrinopileatus protoplast presumably the apparent lack-
ing their viablity.

A TEM of P. citrinopileatus protoplast cultured for 3 days.

This protoplast has a moderately dense cytoplasm (Type M).

A TEM of the 7 day cultured P. ostreatus protoplast, showing a deformation of the
shape.

A TEM of the 7 day cultured P. ostreatus protoplast, showing a two nucleation.

A freeze-fracture electron microgréphs of the 3 day cultured P. ostreatus, showing (A)
IMP-free areas on the fracture face, (B) and a rough fracture face.

A light micrograph of hypha from the regenerated colony of P. ostreatus protoplast,
showing (A) a clump connection of dikaryon, (B) and the two nucleation of dikaryon,
and (C) no clump connection of monokaryon.

This shows the difference of mycelial growth between monokaryon and dikaryon
of P. citrinopileatus. The smallest colony is a monokaryon and others are dikaryon.

Abbreviations in photos: N =nucleus, M=mitochondrion, V=vacuole ER =endoplasmic reticulum,
PP=peripheral particle, CW=cell wall, No=nucleolus, L=lipid droplet, IMP=intramembrane

particles
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