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Preparation and Regeneration of Dikaryotic Mycelium
Protoplasts form Pholiota nameko.

TAKABATAKE, Koji*

Various conditions for preparation and regeneration of dikaryotic mycelium proto-
plasts from Pholiota nameko were examined by using the strain Pn-8 which was isolated
from the fruitbody occured on SUGI wood (Cryptomeria japonica).

The components of liquid media for mycelia used to protoplast preparation and the nature
of lytic enzyme system remarkably affected the yields of protoplasts. A high yield of
protoplasts were obtained when the mycelium cultured on PcMY (1% polypeptone, 0.2%
casaminoacid, 1% malt extract and 0.4% yeast extract) medium for 3 days was incubated
with 50mM maleic acid-NaOH buffer solution (pH 5.50) containg 1% Novozyme 234, 0.1%
chitinase and 0.5M mannitol at 28°C for 3 hours. The maximum yields of protoplasts, 5
~6X10® cells/g (fresh mycelium weight) were produced by the combination of these
suitable conditions.

The selection of osmotic stabilizer and buffer strongly affected the plating efficiency of
protoplasts. Protoplasts cultured in 50mM phosphate buffer solution (pH 5.50~6.00)
containing 0.5M saccharose showed the large frequency of them. GA (2% glucose, 0.1%
L-Asparagine, 500ppm MgSO,, 460ppm KH,PO,, 0.1% K,HPOQ, and 0.1ppm Thiamine-HCI).
SMY (1% saccharose, 1% malt extract and 0.4% yeast extract) and PMY (1% polype-
ptone, 1% malt extract and 0.4% yeast extract) gave the good frequency of protoplasts.
Protoplasts which the mycelia cultured for 3~4 days were reacted with the lytic enzyme
for 3 hours were suitable for the reversion of them.

When isolated protoplasts were inoculated on the regeneration medium conbined with the
suitable conditions, covered with soft agar (conc. 0.7%) and incubated at 24°C for 10 days,
About 14.5% of them formed visible colonies.
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Mycolytic enzymes used.

B % 4% e i IR5E, MiESH
Enzyme Source Supplier,/Manifacuture

7 KW 4 L234 Trichoderma Novo Industri A/S

Novozyme234 harzianum. Enzyme division

N7 —¥ Trichoderma Yakult Pharmaceutial

“* 7 XH" RS viride. Indust,co,Ltd.

Cellulase “ONOZUKA” RS

T AXYWAL L Trichoderma sp. Kyowa Chemicald.

Usukizyme Products Co,Ltd.

= naz=y—&
B-Glucronidase

Helix pomatia.

Sigma Chemical Co.

4 x)T7—x20T Arthrobacter Seikagaku Kogyo
Zymolyase 20T luteus. Co,Ltd.
XF+—+ Streptomeyus Sigma Chemical Co.
Chitinase griseus.
FY)x7—+ Irpex lacteus. Kyowa Hakko Kogaku
Driselase Co,Ltd.
R—2 HREoMRK
The composition of medium used.
o MEs (W, V)
medium composition (w,/v)
PD EB&$H¥ 20%, 7ra—z 2%
Poteto 20%, Glucose 2%,
0s EE 10%, MW 0.05%, 73—z 0.05%
Onion 10%, Soy-source 0.05%, Glucose 0.05%
GMY Inva—x 1%, #Fx1xZX 1%, BEBTXX 0.4%
Glucose 1%, Malt extract 1%, Yeast extract 0.4%
SMY tyha—2R 1%, EFIxR 1% BEHTXZ 0.4%
Saccharose 1%, Malt extract 1%, Yeast extract 0.4%
PMY RYNTEr 1%, EFLxXZ 1% BEBIXZ 0.4%
Polypeptone 1%, Malt extract 1%, Yeast extract 0.4%
PbMY NIRRTy 1%, EFIXA 1%, BEHBIXZ 0.4%
Bactopeptone 1%, Malt extract 1%, Yeast extract 0.4%
PcMY RY7VLrr 1%, #4378 0.02%, EFzx2 1%
BBt % 2 0.04%, Polypeptone 1%, Casamino acid 0.02%,
Malt extract 1%, Yeast extract 0.4%
GA Ina—zx 2%, L=-TAsF¥X> 0.02%, MgSO, 500ppm

KH,PO, 460ppm, K.HPO, 0.01%, ¥ 7 3 »¥E&E 0.1ppm
Glucose 2%, L-Asparagine 0.02%, MgSO, 500ppm, KH,PO, 460ppm,
K.HPO, 0.01%, Thiamine-HCI 0.1ppm,
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Variant buffer solutions,osmotic stabilizer and additives of regeneration medium used.

R

Buffer solution

BRI

Osmotic stabilizer

A IR
Additive of medium

MES 7Ina—2x N—-7xFLIna4z>
(2- (N-morpholino) Glucose N-Acetyl-glucosamine
ethane sulfonic acid)
anIEg oy Aa—2 ) 7= ANk REE
Succinic acid Saccharose Lignin sulfonate
g3 -r=v} (Vanilex HW,
Phosphote acid Mannitol Vnilex N: .
RS 52/ <L 7 BY)
2L 48 47 =0 Kyev=nra)
Maleic acid Inositol Polyvinylpyrrolidone
YNLE F—n
Sorbitol
MgSO‘
CaCl,
KCl
NaCl

2.3 7ab7SXFOEH

X/ a8n7o bt 772 2ERTBICHIS T,
MRABE % BT DBERDIREN D METH 529,
T, TAICHEHMTHLLBbNS THMNE
EEBAN(R-1). TNLOBERZ RIS DT
AL CISMNBERREZED, F 22070t 77
A MERICE 2 58 KBS D i B L T
12, Thbb, 7ot 772 MERAESREE S
Aoy rya (JLEE1S0) T L THBEL, 0.5
M~=>=v } #F{L50mM—~ L 4 > B—NaOH
(pH5.50) &R UFH THeid L, HpIRE100mg s ) BEsK
BUG# (0.5M=> = }F 2&8L50mM~L 4 » -
NaOH (pH5.50) &245#ic MIRaEEiERBEN 2 h L
AATHY) 1nlZ2iRAL T, 28CT3MMH, Rif
BE3E (IRME35mm, 807EME. 4r) L7, BEHRMIGH %
17702 CHEBL CTHBERHOMIT ZREL
1ok, WHHhn7a 772 oK b —<RLEk
Huad AVv-CEHE L 72,

Kiz, 70+t 772 ofEicE 2 Y5 2 5 &4
ELT, 7ot 77 R HMERAR AR
HigU(R~ 2), B OpH, BB OHM(R— 3),
BLEERmiR o B, BEERASMOHBI(R-3),
7o b 772 FMEHAERRNERS, BHRORIG

B2 IERRE L T, 22701, BERRRLT
2 F7 7 A OB Sh o LBERREERIL
7Te 77 eI EEE 52 5 —Do0 &
FRAT IR, Tz LI L&CRLE
L7,

24 Fob7S5RFOEE

7u b 7R OREIZOWT LRI LD
ML RIFLL, 3770 ATHBLAET0 LT
7 A b R FUBRE % SL.00EL (500Xg, 5 41H)
LT7et 792 2, Bonic7ot 73R
Fi, 0.5M=> = }F 2ZL50mM=L 4 -
NaOH (pH5.50) #2#i# THijuk & mhko) B0 8 %
2EEENEL THIEL, KM 7o b 7221,

0.5M=> = } 2&U50mM=L { > & —NaOH
(pH6.00) BRIFH THML L RKBE 2 %N 70t 7
F A MR (LT, Bt 42) 10nex
FEWOmN L v —LICEL TTFHEE Lz, TR
B EICRYU 7o 772282 X108,/ il
FEIZ0.5M=> = } % &U50mM=L 1 > & — NaOH
(pH5.50) BEM THR L2270 F 75 2 b igl#i0.1
meEEML, E5I12FD LIC43CICiRREEL 2%
KiBE. 7% N T Rt & FAHLKOE4: 55 3810me % HiE
LA ¢icE»T7u b 72 P 2BBLE (U
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T, EXMFGELT ), BRI OURARIEZAS
rebic PR g & Y BGEE A £ B\ 225 TR
Bic7a b 772 F 2538 L I, 24°C, 10 H 5%
LTBiL coo=—§xllEl, 72t 772}
DR E RN TN L 722,
4 (%)= (a—b)/cXx100
a R INBIL 2o o =—#
b s S ) BUEEMNA £ RV 2o L O

Blawv=—%
cIHHLLTO L TIA MK

7ot 77 oBEICEEE S 255 M0E LT,
FESHOMBU(R— 2), KiffMopH, RO
H(R—-3), ELEEFNAMOERIE, bHESERTRO
HN(E—-3), 7o 772 MEUNE RS
4r, WEROEMY (R—3) £NURRREHL Tw
21, 7Ot 77 AL ELZ S EHB—
DFMERWT BB, 2R LI E 44
FLeELi,

2.5 F7ab7SAFDEEFE

7oL T77RALOBMEREELT, 2.4 ISRELE
FREGELUSNMC KD 4 HiE*RA 12,
AR | 290mn) S +— VIS KIUEL. 5% NH
A 3EH20me 5L, s EIc 7o b 7T R b iRl
0. 1me % $BHIT 5 Hik,
RAGRIRASE | ARKEEL.S%NEAE iz 7o b
77 A b iFHERO. Ime ML 12D 5120, 6meNELE
[EFA ) % S o2 il (0.5M=> = » } 2 &84:50mM
2L 4 »#—NaOH (pH5.50)) %iEmLT7 e}
77 A LR A RASE DL H,
37—V — BRI | RBUEL. 5% D4
ko7 a b 77 R M. Ime R AL o bic
AF—UHTTe TR EEY v—LVERKIC
BB &5,
3> 7—UH—RIEREADL | RIFRRAHKIIBY
C7a b 772 b LRGH LRSS NG, S
Whk 2y F—UHTL r— L KICRMEE 55,

3. BRLUER
3.1 7abFSXDEH
SRR 7 MM A L TS 2V 2IRAL T
7'u b 77 2 FMERIC RITTRERMUR OB DWW
TR L7, TDRRER— 4I1T5RL 72 Highfli A

T2 1% /7 KH A £234%51.94 X101 g, 1 %7 A
X4 L5°1. 72X 108 /g & N ENIEY BT
gERL 7z, HEhTBERZMET 5 L) L8N
B2 MlaS b in7a b 77X Bz %<
LAY H 72, 1%/ KH A4 £23420.1% % F
F— Ml R TIIRRHS, 5.10X 108 g fkd
2 7a b 7R M aERE R,

AXL ko nfiliEr, R—-7y >y, S—70
hy, XFLVHEEINTE), Mk Bly
R—-4 FA3ZBHARKO7T o 772 FMERICRIZ

FTREHALIR R
Effects of different enzymes in their effectiveness to

release protoplasts from dikaryonic mycelium of P.
nameko.

AR WA SR -

Bk oMo
Enzyme combination Number of protol).lasts
(x10* /g fresh weight)
N 1% 1.94
Ce 2% 0.04
U 1% 1.72
£-Gl 0.1m¢,/mé 0.08
Z 1% 0.06
D 2% 0.04
N 1%+Ch0.1% 5.10
N 1%+8-Gl 0.1m¢,/m¢ 1.94
N 1%+Ce 1% 2.70
N 1%+Ce 0.5%+U 0.5% 1.28
N 1%+Z0.5%+U 0.5% 2.04
Ce 2%+4-G1 0.05m¢, me
+U 1% 0.04
D 2%+Ce2%+U 1% 0.06
D 2%+Ce1%+Z 1% 0.02
Ce 2%+Ch0.1%+Z 1% 0.08

TN 2 #H# A 4234, Cetn7—x"2 /S ARSU:7 2 %4 1 2. B-Gl:3-
INID=F—H 2L ) T—220TD:F Y T7—¥ Chex++—+
7o b 772 A HIGREKLE, PeMYSSET, 24°Ci2 € 3 HIEAD ISR
L.
7ot 77 Aot & R0RMNETI - 2,

R . SOmM—=L 1 &~ NaOH (pHS5.50)

AEIEMGA  0.5M= = |

BERBOEREN 3 BYH)

N:Novozyme234, Ce:Cellulase"ONOZUKA"RS ,U:Usukizyme
B-Gl:g-Glucronidase .Z:Zymoliase 20T ,D:Driselase

Ch:Chitinase

Mycelia used to protoplast preparation were statically cultured in
PcMY medium for 3 days at 24°C, The conditions for protoplast
preparation were as follows.Buffer:50mM maleic acid-NaOH (pH 5.
50), Osmotic stabilizer:0.5M mannitol, Enzyme reaction time : 3
hours,
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BB -—InAht—x, a—Inht—+, XF
F—tDFEEE AT IR LETH L LI NTY
3, F7, —fcX ) an7a b 7IA RENT
DICRIMBOBHEZRALIHXGHTH DY, £
7z Coprinus cinereusiZ ¥ L i3 RN WL G BEL 2 41
Aé b5 &0 b Trichoderma harzianum % Y3 L
TR HMBEEDH IR TH B LHIEEN TV S,
F A WSRO MIEEE L R, S, R & E R
EINVHRENTWENTY, 7ot 77 2A:87
DICRBROBEREEHILEE L), YoMk Y
MAEDLELRT7To b 7I7RA L DEHEh1
tEZLbNS, TAI—HERMKNT O } 7T}
fEIzIE, /KA L2348 X FF+— L DORAEEHA
HHTHBEHEINTEN?, ZHHEAREE KL
RAEBORREFE LI, LA T, F 42D
— KRR & TR SRR D RIBEE D MUBIZ (3 A% AT
Zwhnr#fgEns, k) UTERTIE,
RLERNB D Eh -7:1% / KP4 £234+0.1% %
FF+—NBERFREMEAL 2.

7o b 77 A MMEHHEARKE T 5O
BAERIC BRI T HBIC DWW TRETL 72, 2R
2R—3 IR L 2, PEMYSss T L 2454
5.67x10, /gt itd £ (L, RVTSMY
N4.08 X 10% g, PMY$5393.92 X 1084, g T
5712, & ZHH, PDESHTIIENEME bHTH L
{fgntz, ZDZ LIS, PS(EH¥E-Y - Ho—2)
i CAlternaria  kikuchiana, Pyricularia oryzae,
Collethotrichum lagenarium % ¥538§ 5 L ffatEz £
7= FOEEAN LRI L THIMEICREREMED
L THAREKLDV 7O b 772 FHFHI( S B0
WORREFALE, 7, #EEc L AT e b
77 A HEREoOMRIE, SR RY 5 LY
(CHRREE DR 5T £ DWIEIB A L BT
EREEL T3,

R opH b & R, BREEEEMOBELE
b4, 7ot 752 Melicb L
THREBEHHL, TORRER-1~3 Il
pHI35.54%5.23 X 108, /g e b £{ 72} 77 X }
ML, 5.58 VBN BIZRE- TR L 72,

RIS, =V 4 CERHD.1I5X 10 g i b £<
L, VR, 2-~788 MESRREnfEn~L A
YEENT0%, 50%LLTF, 30%LLToENICc L &
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Effects of various media in their efictiveness to
release protoplasts from dikaryotic mycelium of £
nameko.

AR A ¥/

P ]
Number of protoplasts
Medium
(x10%/g fresh weight)
PD 0.68
0S 1.62
GMY 2.78
SMY 4.08
PMY 3.92
PbMY 1.22
PcMY 5.67
GA 3.33

i 7o b7 A B RAKIL, 24T T3 BRI L 12
Tu 7T A RO R T 22
BRAELTMM LU D 1% 7 8] L+0.1%% F+ -1
WA D 50mM=L { »#~NaOH (pH5.50)
POEIEMMM D 0.5Mw s = o b
AY K HOIGBYEY ¢ 3By
Mycelia used to protoplast preparation were statically cultured in
each medium tested for 3 days at 24,
The conditions for protoplast preparation were as follows.
Enzyme conbination : 1% Novozyme +0.1% chitinase.
Buffer:50mM maleic acid-NaOH (pH 5.50)
Osmotic stabilizer : 0.5M mannitol.
Enzyme reaction time : 3 hours.

2712,

FOEIE MMM OB, 0.5MA5.25 X 1044, /g &
L% CMHIBL, KW T0.6~0.TME & » 12,
0.3~0. AMTHEEL 2354, 7o b 77 R Fss—
Z P AR, IR T c— 2 Bl k) fiil
BAHMCF L2 e R R LB,

7a b 772 MERIC BT sUER RN T O ME
PREL, TR ER-4IRL, 2=}
P57 X108 /g &< AhL, KwWTr/na—
ZH4.63x10°MH /g & REF L& m L7z, s
Z 9 CIMgS0, X797 - TI5% 77459
2Lk aZrItiiMegsS0, - KCladg LiighTh
395 FAITIE, FRLIIPLERE LT,

7a b 772 RIS TR R o R
AWML RITL 2 2 A, 3 HIM LR E &
N5 HIMLARRC % 3 & S8 i Bt L2z (B =
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Tl 732
Number of protoplasts
e
=)

(% 108/g fresh mycelium weight)

4.0 4.5 5.0 55 6.0 6.5 7.0
i HpH
pH of buffer solution
B-1 7ob7752 MMERICRIZTpHOME
Effects of pH of buffer solution on the release of
protoplasts from dikaryonic mycelium of P. nameko.

<

iE) 70} 77 2 FEHMRAROERRIFL, X~ 4 LERTHS,

72772 HENORMFL, READPH LB TH—5 LHBRTHS,

The incubation conditions of mycelia used to protoplastpreparation
were the same as Table-4. The conditions of protoplast preparation
were the same as Table-5. except pH of buffer solution.

S (=]
(= <
v “

YA- RN SRS
Number of protoplasts

nNo

=

(X10%/g fresh mycelium weight)

L

0 L [ - e Y e e
0.3 04 05 0.6 0.7
BLERIMG R OBIE (M)
Concentration of osmotic stabilizer (M)
B—-3 7ot772ERICRIZTREESNR NG
BRI
Effects of different concentrations of mannitol in
buffer solution for protoplasts preparation on the
release of orotoplasts from dikaryonic mycelium of
P. nameko.

i) 7o 752 FRHBEAKOERRITE, -4 LENTHS,
72772 FEHORMEE REEFABMERCTE-SERARTHE.
The incubation conditions of mycelia used to protoplast preparation
were the same as Table-4. The conditions of protoplast preparation
were the same as Table-5 except concentration of osmotic stabilizer.

o~ w - w ?5
S > > > > (= (=3
T T ]

TOLrT7TITAME
Number of protoplasts

(X10%/g fresh mycelium weight)

|

1]

phosphate acid
=RV 2V 48
Succinic acid Maleic acid
Rk
Buffer solutions

B—-2 7ol 772 MEBICRIZTREGROLE
Effects of various buffer solutions on the release of
protoplasts from dikaryonic mycelium of P, nameko.

i) 701772 FFHABAKOBERIFE, K- 4 LERTH S,
7077 R MEHORER REK (FL { &) 2BV TER-5L[
BTha,

The incubation conditions of mycelia used to protoplast preparation
were the same as Table-4. The conditions of protoplast preparation
were the same as Table-5 except Buffer solution (maleic acid).

5 Tz kid, ELWARKTIIMIAEEL EAICE
BENTwinikH7a t 772 FHRENSL,
BRESHR (4 5 L REICHBIEE TR S LTRER
BHEME L 27BNl -2 L HEBE N
3,

B RIS M OB BIC DWW TIRET L, Z0#ER
R—6icRL 7z, HT 2EEIC & D BB R G
BRU->TCBEEZLNDD, FERICHAL
BERRCII IR E - 72, 4 BERILIE TR
BEIERRTH B/ —2A L1270} 772 oM
g BgEsns,

LE, 70732 nfElic BT 8RR %
BETL L8R, FEL&HRRDESICh -2, M
HABE S MBER DML . 1% / K94 £234+0.1% %
Fr—¥, 7ot 772 MEHBAEARENE
PcMY#iHs, 7o } 775 2 | {EH A iR 5385
: 3 M, BF#:50mM=L 4 > &—NaOH
(pH5.50), BLEEAEIK) . 0.5M=> = |,

INLEEDFE L &G 2 MAAELELZ EIC
&0, 5~6x10*E g(EBKE) D7} 7F R
FEBBZEHTELR,

3.2 a7 A r0BLE

BAEZSHOMEY 7o 772 VBEICE LIXT
BB OVWTRIF Lz, TR EE— TIZRL,
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6.0p
5.0F
4.0

Hﬂﬂ

B I 4 6 7]
Osmotic stabilizers
B-4 7ot772MMERIZZTEEERERHOBE
Effects of various osmotic stabilizers on the release of protoplasts from dikaryonic
mycelium of P. nameko.

Tt 7R
Number of protoplasts
(X108/g fresh mycelium weight)

) 7o b 772 FREHHMAIKOSTR R, &—4 LERTHS,
7ot 772 EHNRMEIE, RIBIESRM (0.5M7 = }) 2BROTE-5LBEIRTH S,
NaCl L KCID i : 0.25M . fEnBIEHHB/MORIE : 0.5M
The incubation conditions of mycelia used to protoplast prcparation were the same as Table-4. The conditions
of protoplast preparation were the same as Table-5 except Osmotic stabilizer (0.5M manritol ).
NaCl, KCl: 0.25M., the other stabilizers: 0.5M

—~ 6.0p _ _
En :s 6.0
R N
22 L 14 g
2 L
a8 ®se
2% w0} 22
°ow 4. 3o L
N &S Irtﬁ g§. 4.0
g E NgE
s ‘_-ﬁ P R e
n88 n g8
MEw,, NEQ
~ Op .
Zeé Zg 2.0
e d - >
z(, 01 . d \>,<, .T " L 9 " N
2 3 4 5 6 0 1 2 3 4 5
134 (1) .
- B RUREBER (8RR
Culture period (days) Reaction time (hours)
B-5 7eb772ERIZRIZTHEESOLE B—6 7ot 77X eI RIZTTESR IS OM
Effects of culture period on the release of protop- %
plasts from dikaryonic mycelium of P. nameko. Effects of reaction time on the release of protoplasts
) 701752 b AR ROR BRI B £ T & 4 2 [ from dikaryonic mycelium of P. nameko.
Thd, . 5 - : Py
FELT IR EHORSE, &—5 2 IIMTHS, ik) 7ot 772 FEMHESRIKOERR(FL, X4 LBRTHS,

70t 772 EBORE BEREGM LRV TR -5LERTH S,
The incubation conditions of mycelia used to protoplast preparation
were the same as Table-4. The conditions of protoplast preparation
were the same as Table-5 except Enzyme reaction time.

The incubation conditions of mycelia used to protoplast preparation
were the same as Table-4 except culture period.
The conditions of protoplast preparation were the same as Table-5.
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Regeneration medium
B—-7 7ob7732FEECRITTHESNOBE
Effects of different regenerated media on protoplast
reversion of P, nameko.
i) 7o 772 FEHEESRIKIR . PcMY ST 24T T 3 HIIRE S

L.
7at 73R ORNERDRETIT- 12,

HRSBMMENELGE T 1 %/ H 4 L234+0.1% % F+—+

W #i  #:50mM—=L 4 % —NaOH(pH5.50)

BUBIEMEM : 0.5M=> = » b, BERBUEEST : 3 8%l
TOt7T7RFDOELKRORFTIT 12,

W A 50mM=L { > &—NaOH(pH6.00)

BIEIEHEM : 0.5M=2 > =~
Mycelia used to protoplast preparation were statically cultured in
PcMY medium for 3 days at 24C. The conditions for protoplast
preparation were as follows.
Enzyme conbination : 1% Novozyme+0.1% chitinase.
Buffer : 50mM maleic acid-NaOH (pH 5.50), Osmotic stabilizer : 0.5M
mannitol. Enzyme reaction time: 3 hours.
The conditions for protoplast regeneration were as follows.
Buffer : 50mM maleic acid-NaOH (pH 6.00), Osmotic stabilizer : 0.5M
mannitol.

BLEERGROMEE Te F 752 P Ll
HERGL, TOHRER—18ICRLL, oo
—AHN b RAF A FEERRERL5.03% & e~ 72, K
WT, 4/ F—nh1.94%, => = b, 720
—Z, YIEF—=nH0.50~0.65%NFHARELRL
2o ey Aua— 23R L - BAEEREA O T
BHTHWEERZTRL, wv=v FD8EE(D
BERERLAE, ©F 74 TidMgSO, - KCIt, 7
7% 777 % 7 747 TiEMgS0O, TRV G4 H# %
AT & D ThHBH™O, FE T, ERERN VTN
L7u 772 roBEIZEL TELT, CaCly,
KCl, NaClTiiao=—EEsre{linihr
272,

P ~ADON—T e F 170 a4 3 > (NAG),
)= M, £V e=nrtwy Fr (PVP)
DFEMHTa b T2 OBEICHHITHEZ LH
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B-9 7ob772FEECRIFTEEEHNGNOR

E-8 7ot732}EERIITpHOWE
Effects of pH in the regeneration medium on proto-
plast reversion of P. nameko.

i) 701772 b EHHRAKORRRERETO b 75 2 b il RiF2 IENHH
gg:i??fﬁi*x P Effects of the concentration of osmotic stabilizer
T | 2ls, . - . -
Pk S X SMYSER, RIS 1 50mM~L 4 & —NaOH in the regeneration medium on protoplast reversion

BLUETERDM : 0.5M=> = }

of P. nameko.
The incubation conditions of mycelia used to protoplast preqaration

and the conditions of protplast preparation were the same as Fig. 7. it) 7ot 772 P EHAMARMEREFERU 70 L 7T 2 RN KRIRE,
The conditions for protoplast regeneration were as follows. W—7 &ERTH S,

Regeneration medium : SMY medium. Buffer : 50mM maleic acid-Na TOFTTRAEHEERORMG T 12,

acid-NaOH. Wkt SMY 13, R : 50mM= L 4 > & — NaOH (pH6.00)
Osmotic stabilizer ; 0.5M mannitol BUEIERMM : 2=

The incubation conditions of mycelia used to protoplast preparation
and the conditions of protoplast preparation were the same as Fig. 7.
The conditions for protoplast regeneration were as follows.
Regeneration medium: SMY medium. Buffer : 50mM maleic acid-
NaOH(pH6.00).

Osmotic stabilizer : mannitol.

0‘8(

~ 0.6p
BN
— L E—10 7ot 752 b EECRTTEERIRIEHM o8
N § L
=0 0.4F Effects of the reaction time on protoplast reversion
Te of the P. nameko.
e
- %‘ - k) 7O 772 FEHANAKROIERRERETO L 7R F RO R,
E SEEHIGB M AR TH -7 LB TH D,

0.2k TOF 7T R MELRDRE T 12,
: AN SMY$2I8, il : S0mM=L 1 > #—NaOH(pH6.00)
REEIWM: 0.5M=> = }
The incubation conditions of mycelia used to protoplast preparation
and the conditions of protoplast preparation were the same as Fig. 7

0 2 1 A A 4 except enzyme reaction time.
1 2 3 4 5 The conditions for protoplast regeneration were as follows.
BEJE RO oE (BN Regeneration medium: SMY medium. Buffer : 50mM maleic acid-

: A Osmotic stabilizer : 0.5M mannitol
Reaction time (hours)
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E-11 70772 A RIETHESONE LR %
Effects of the culture period on protoplast reversion e % 2.
of P. nameko. ARG ©
" 5 " = Buffer solutions
it) 7ot 77 R BN RKOEBRRERC 7O 752 B0 RMRR, - s
70 b7 3 IR KOERES £ T - 7 LRRTAH S, B-12 79t 77A L RITTREHEOBE
TObt 7R MEREE, B-10LEBTHE, Effects of different buffer solutions on protoplast

The incubation conditions of mycelia used to protoplast preparation
and the conditions of protoplast preparation were the same as Fig. 7
except culture period of mycelia used to protoplast preparation.

The conditions for protoplast regeneration were the same as Fig. 10.

reversion of P. nameko.

it) 72 b7 72 R EOMERAFRET 2 b7 7R HEHORIF,
-7 HERTHS,
Tob7IRFERME, RERLIECTR-0LEARTHE,
The incubation conditions of mycelia used to protoplast preparation
and the conditions of protoplast preparation were the same as Fig. 7.
The conditions for protoplast regeneration were the same as Fig. 10
except Buffer solution.
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1553 1 B 55 )
Osmotic stabilizers
E—13 7ot 772 FEEIRITTEGEENNR OWE
Effects of different osmotic stabilizers in the regeneration medium on protoplast
reversion of P. nameko.

WEE (%)
Plating efficiency (%)

(=]

it) 7ot 772 MEHBHAKOZREFRCFZOF 772 MR, -7 ERRTHE,
7ot 77X FEEREE, RSEABMERVCTH-10LHRTHE,
NaCl £ KCIo it i : 0.25M. 10 gESIEMORIE © 0.5M
The incubation conditions of mycelia used to protoplast preparation and the conditions of protoplast preparation
were the same as Fig. 7.
The conditions for protoplast regeneration were the same as Fig. 10 except Osmotic stabilizer.
NaCl, KCI: 0.25M, the other stabilizers: 0.5M
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E—-14 79} 752 FEECRITTEEERA~OSM
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Effects of different reagents in the regeneration
medium on protoplast reversion of P. nameko.

it) 7a b 77 2 FEMARAROEREGRU 7O F 772 F RO &RIEL,
A-7LEHTHS,
Tob 7R EERER, B-102ERTHS,
The incubation conditions of mycelia used to protoplast preparation
and the conditions of protoplast preparation were the same as Fig. 7.
The conditions for protoplast regeneration were the same as Fig. 10.
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R—6 7ol 772FRECRITTENEOMBR
Effects of plating methods on protoplast reversion of
P. nameko.

A2 (%)

Plating efficiency

R EY
Plating method

14.50+0.45
Agar duble layer
RN
8.18+0.77
Direct plating
BERiRe
9.33£0.55
Buffer mixture
37—t (HEER)
8.20+0.81
Spreader (direct plating)
37— (Bufferigdy)
7.35+0.95

Spreader (buffer mixture)

1) XM TR FIC0. Intdel L, LAsSMEIEA

POEIREE | 3518 1020, 1nt fUIRIRAL

REGHLA © B, 0.6nt Buffer & i

3y 7=V 37— BTN

Agar duble layer:Plating protoplasts (0.1ml) on the lower medium

and overlaid with soft-agar.

Direct plating:Direct plating protoplasts (0.1s¢) on the medium.

Buffer mixture:Plating the mixture of protoplasts (0.1mi}) and buffer

solution (0.6ml) on the medium.

Spreader (direct plating) :Direct Plating protoplasts (0.1st) on the
medium and spreading with spreader.glass
bar.

Spreader (buffer mixture) :Plating the mixture of protoplasts (0.1
st) and buffer solution (0.6at) and
spreading with spreader glass bar.

2) FRflir BRRR %

Average * Standard error.
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1/2~2/30BERICEEEY, 72, BRI
Bars—oHPHERLAWAI»FE LVW#REY
alz, INLENZ LR, TR TR MEIT) 44—
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WEOTEICL-TL 7o 772 2HUEL CE
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