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VYTV E bR T FRERBRBEREZREOEEFH - BRIFAMFHT
FRARBARAEZEFH016 OFEHT

#Ax, WMbeZTZ

BRI F A B WA L FFFF

HAEHDOETNVEMT T Ve Fa X271, FLNER ORI ) a2 T 5. T OE O R A#326 (2RI
R L, EEEHRGBRICRE 2RI RHERREREKERA 7 ) —=0 T Lick 25, FEEFEOEZRFFE (A : malformed)
L7, TERREGRBTRICA D BIREEAD F F Tk FE 5 AL RA#1016 A L Le. TEIRERD 5 TR J1 = R L% RS
BIZDIC, T O FEIRREFAISRE RARDFIRTF - BARFIOMIT 21T o 72, BBHITORERITRIILN 1 SO 1 DIERA R
Lo THREHLENTND Z EERLTWEDT, BRERDFKESFEE mall 441572, RAPD ~—70 — & OESHMENTIC
KV, mall G723 T JORICHER LTV 5 EBSD o To. mall FEREEFARDRIEAT-EARDOIN FLIZ, BFAER DS A S
TTETCONIERORIINMI Tz, ROBE S 512N TREG AT S 5 Yt ROk 1% DAPL Jetalc KB L& 2
5, FEAHME LT DR D mall ZE5RBEATH, BAM LR U< AR (pachytene) OYtafRABIZET 52 LN TE T,

F—U—FN:{lTFE, v r Ve baxy, FEREER, IR, B

WY@y 7Y bazrd, HPEOET AL RE L THFEIERBMNCAD, fi < B H 745
WL U<, HPEOEHSRR, BRIEKR. 7/ L M THEMENE Z Y, 3 ITREIRICAD.
THHROBR O T2 DI SHL, BRx 2215

DEBINTHERTWD (Stajich et al., 2010). = DF FRTAL AR FREFERARR
| I 1
DFFEIRERIE, REFR AR OPFIZE AL (hyhpal FRE

knots) DL IND E ZANBEEEDL (X 1).
SRBLOHFLITENEIAFEL, ZOEEIZITAA AW A

R HGBIZ LS (LRIR)

SV L7 SR R R R (diffuse extension growth, l bl
| FERARE
Kamada, 1994) B AIA>78 - Thitikicats 220 5ok g
[N C U5 (van der Valk & Marchant, 1978). & 0 48hr
ICHARROKE &8 1~2 mm L7225 & HARBO *i',iéi"’ @ @ @ @ ﬁ
Bl GEHIXTH) MHEEE (primordial shaft) ~ & 4y HME BHAR BIRTHRE

L, 2ol (J5) (4% 5k L CT+%E

IRJFHE L 72 % (Muraguchi & Kamada, 1998). 2z |- &1 Y7k AT OFRERMBIE

EIZIEAA VIR BER S E L 2o THNTL 5. 12 hr-1ight/12 hr-dark OBAERARZ 52 THT
omm OR X STl o - FHEEFEET, Selligic 5, AHRD0hr DFITEK>T, FEMABEHABEN

EALFE AL A0 o8 T010-0195 FKH T FHT I B A E RV 241438 IANT RS IE ANBK IR ST R 2 A i TRURY 25
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MEDH. AHAEIRD #1016 ZZAEEARKR(L 30 hr
EIZHRABRENELET S.

B HP KD DHEIT, WP HE L TENRE, W
BOROFERE LTSN HFIF 2745
BT 5., vy 7 Ye haZroEaTi3RkRm
RN, PRI OV EREN R D,
Byl ats, AR COMAERZ L, +FE
ERIEPEET, WK TEEHETZLITRD.

v 7Yk bIZTOFREEROLFHIA T =
AL AT D702, FREEBAOBRIZ R 2R
FIAE RN RARD BB S L, & O REAR T3]
iE - AT ST & 72 (Muraguchi and Kamada, 1998;
Muraguchi & Kamada, 2000; Terashima et al., 2005;
Muraguchi et al., 2008a, 2008b; Kuratani et al., 2009;
Shioya et al., 2013) . ARBFETIL, FFEFIEDOTEHR
L 720 (malformed), FSRARAMNICA S 23,
RAFAD F F THRENMF LT 2 FRZEERAE#1016 O
NI ZAT > T DO THE T 5.

MEEHE
B EEEEN
AFFRIHER Licy v 7 Ve a2 rOdkER

1R T.

R1BELEDSTVE FIZTDEFHK

Strain Genotype Description

#326 AmutBmut pab1-1 Monokaryotic fruiter
#1016 AmutBmut pab1-1 mal1-1 mal7-1 mutant
KF3#2 A91B9171

KF3#10 A92B92

F1#19 A92B92 mali-1 Tester

REEADEFLTREEROIZOIC MYG (1%
malt extract; 0.4% yeast extract; 0.4% glucose) H7Hf

(Rao & Niederpruem, 1969) % H\>, 28°C T 12 ¥
BI1/12 B R DS THRE R 21T o 72

BRERFER

— VT R R#326 DA A T 4 7 (HEVERLT)
EREAE KB L, AT ¢ TRERE Y ¥ —
VINTHRIE LD D EIER 90%REIC/RD K DI

T CHRIMREZBKN L. 447 4 7TIBRBIK%E
MYG EFHUIZHIONC, BERT T4 B 28°CIlT THR &
L, £GFHEKE MYG AT > MEHICHEE LT, 1
FRETERR ST, 1 FETERGRFR D F A 525K 28
KaER7 ) —=0 T L. ZOREEREREDOTH
(2, T FEURMAIREEIAR#1016 2 FLH L.

B

#1016 #k & KF3#2 KA Bt L CHEEEZ B S &
T, FLRT72 06 O5FEERE Miles b (1966) Dk
2O > TRRBEMEE F T2 W TRV R, MYG
B HUCAHE L C F1 #5740 100 BRAZHBEL 7. Z 0
F1 FHERICHE R (Tester) ZaHI L, #EMD
SrEEABIEE LTz,

RAPD f&#7

ERED F1 1520 BB AR 20 kR & 229828 BUR 20
BRZ® Y, KHFRD 7 7 L DNA % CTAB % (Zolan &
Pukkila, 1986) % f - THliti L T RAPD PCR D!
EL7Z. REO 13 ROPROKRICILEMT L
RAPD ~—% — (Muraguchi et al., 2003) D05,
12o07 T4 ~—TiEHPaEmko V%<0
RAPD N> RZAU LT T A ~— (L&A O, 2014)
%1%/ C, RAPDPCR Z1T>7-.

BEFRPORBEOHE

7R OREaROBIEE, Lu (1993)D k%
WE LYoz, EEROFE : 16%Formaldehyde
Solution(w/v), Methanol-free (Thermo Scientific) (255
BOMQ /AEMZ, 8% L T20C TIRFEL-. [H
EW AL, TRTF L TEWIZ 8%Formaldehyde (2,
HBEOKR U pH ZEHERR (pH9.18, Wako) Z 1 2. T 4%
Formaldehyde IC L7 b D TH B, BETHEBIX, FH
ELATIZ 20 uL DEEK AT 1 ul @ 1%SDS Z Nz T
0.05%SDS IZL7-b D Th 5.

AELOBIZE - 40 WL OEERAZ 1.5mL ~A 7 1
Fa—TIZ AN TOKFIZHER L TE L. oWk
235K 1 mm OB A A ATV ERY, WA
[ ETRA TS 4 55 WTZ, N2 L THRE A 2 45
WL, AILOF v 7 TI10 pL 720 RWER Y, 0%
BB A 74 U7 2@ W, EEKRB% 10
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uL iz, EFC30 pEE L. Z0& X,
TEWEH T, SDS 73 0.025% & 72> TREMRE 2 filiiE L,
e s g, [FEER, %y7°f~‘l7£%ﬁ%%tﬁ
KLHZTHNERYEREL, RIA4v =L (8D
v@pH%EMpmug%MK,mﬂﬁ%Lt%@)
Z50uL HZE o LEE, T ITRWERY, B 5.
10 uL @ DAPI &4 (0.05 pg/mL DAPI, 25% 7'V
U V) BEE, BA—HT AT T, ST
HCQ BRI L.

R

TFEARBRERERAORRE L BBHT

— KT AT R #326 1C SRS IRES L CF
FRTEHOR R DO FASBRE R ZFHR L, HFonl
FAEZRBRAR DI, FEEFEEOEEND LR
Wl (K2B), FEERBMICAZ OO, IE
WA L WE ETREMFIET S (K2C) 2
SRR Z LI L7z,

2 FRAERBARARELZENR
A BERDOFERERE, B FEAERRBRA
KEIK (mal 1-1) DFEIKRE, C:RMBVINRE
THERZEEFELELECS.

T RRAR AR AGEIRIE FLAR#1016 BEDZEIRE RIEE
DO DB TERIZESS LONERETH -0
(2, #1016 £k & B AT — R I R/ ER KF3#2 2 &SRl L,
D Fl FH%4 7 A X —#k& &Rl L TFEKRTERH
FRORBAAZBIEZ LI 2 A, B4R . Z2R28 Bl
2341 234 \ZH0BE L 7. SRR, 1 o0&
INERER L= 210k - T, slEMEIENEZ 5T
WHZ EEEWRL TS, ZOERLEZ1SDOEI
T @7 T EIRIFEEDO K AT malformed]

(mall) &% L=,

mal1-1 BAZERK O EHEHT

mall LT EDOYARIZIERT D DN EIRE
T 57D, EFO F1 505 BpA 20 £ & 299K
BRI 20 2R L Ty v B THEME LTz, S5
D% 7 5 DNA % i L T RAPD PCR O#58! & L C,
FHA L#HEET 5 RAPD ~— I —& L& 25,
B4R kDI, M2 R 12.5% T %#ém@n
~—71—G4-3000B R L. Zo~v—h—i%
I O fRICALE L TW-D T, mall i m%ri%
T e taff Bizd b L LT

F.F#

ERERK
(mall-1)

(mall*)

Btk
32 HERK
T

= T e B - -
m TEESCEST e - e

9 €= G4-3000B

Ok7#®
FREHL
DI—h—

FHIRZ HE 5(k)/40x100 = 12.5%

B3 G4 RAPD TS5 A4 3—IC&-> TS LT
DNA DESKENE

mal1-1 RREREDRBAROER

mall-1 Z3RIE BARDRIRT, B ATER )N f5e
FETTHETOHN L EITBE I D R
DIFEIEEL L Tz, R THRAENME LT 5 K
WINBE S HT T ->72DT (¥1), BELHET
DRBRDERF BT D LT - T, EORH]
F OB GHEPETL TWDDONEBE LTz,

A

E/4 30hr B DB FEEhDREIK
A: BpAR B mall-1 BAREEREK R —)LN
—I&, 5 pm 7&%3—
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X 4 1279 & 912, 30hr B CEFAETR & mall-1 528K
ERAR L HITIEH 72 YRR STz

B

— KM FERTERR I SRR & R L TR 72 384
GERBE RO P, T FEEREAD F ERAELIFIE
T DHIRER (mall-1) % A L=, ZORBAT,
BARIBR NS T TE O & TS
NADTEICELL LTV, BEASME T THETLN
7B AERIRR I, RN T 2 G L 712 18
BN HELT L. 728N Ok 28152 L C
F %L, mall-1 SR BARTITASR I £ TR R
DHEITLTCWD Z N mhoTe. ZOZ L%, Mall
B KR LA D BERS CHERE 2 Z & &R
L TW5b. 5%, mall BIETIZEARHE R0 8
NaA— RFEINTWNDLDONEZRX LD DHERPMET
H5.

HEE

Y fKOBIEIEIZOWT, TAU D ) —AF vy
T A FRK%O P. J. Pukkila f+(27 K3A Z&TE
N2 ARFZED—ERIE, SRk 23 HREERT 2 20 RAMOKE
BUR 2 HEE 3 2 FE R ELTBH A 2 TOR B B E L
ZRIRA L& o ZoF AREAI & 2D DNA
~ = — D% BIOWRK 26 FEFRI 1Y o
7 & TARERIRFZE] OXEEZ T TiTo 7.
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Genetic and cytological analyses of Coprinopsis cinerea mall-1 mutant defective
in the fruiting body maturation

Analysis of the malformed mutant #1016

Hajime Muraguchi, Kozue Hatanaka

! Department of Biotechnology, Faculty of Bioresource Sciences, Akita Prefectural University

The basidiomycete Coprinopsis cinerea is one of the model organisms in basidiomycetes. We isolated developmental mutants defective in
fruiting body morphogenesis and found one mutant (#1016) which produces malformed fruiting body primordia and fails to mature during
fruiting. Genetic analysis of the mutant indicated that its phenotype is caused by a mutation in a single gene, which was named malformedl
(mall). We screened for rapid amplified polymorphic DNA (RAPD) markers that were linked to the mall locus, and identified the RAPD marker
G4-3000B on chromosome III. G4-3000B is linked to mal// and has a recombination rate of 12.5%. The appearance of the immature fruiting
bodies of the mal// mutant is reminiscent of that of the wild-type fruiting body grown under continuous light conditions. In the wild-type fruiting,
the continuous light conditions result in fused nuclei that never enter meiosis. Because fruiting body maturation is arrested during meiosis in the
mall-1 mutant, we observed chromosomes released from basidial cells. Normal bivalent chromosomes were observed in the mall-I mutant

during the pachytene stage of meiosis, suggesting that the ma// gene encodes a protein that plays a role after pachytene.

Keywords: basidiomycete, Coprinopsis cinerea, fruiting body morphogenesis, fruiting body maturation
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