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R CHEF &EHZ e ok ER M4 48 F B i)
FRERFRERHRATER

¥ HAET AR k%
(A MERFEBHESHAT L3 100084)
QEBPXATENTR )

W E HABRRKSE RS (Coprinus cinereus Co5104, his™) T Bk ME (Plewrotus
florida P67, ade™) PRI BRA A Bk &, 58 T REB ARG T 29 R0 2 4540 B8
R, B — R HRER D R, TSR M5 (CHEF) SR i Mo AR He Sk
ATSMFESHREEKESEHE(CLP), BREBSFRIRAAT RS ED AR E 4%
RE, BEEEUER DAPI AR GHAR, fNAERE FARNRRAERTREE
TERMS BRAFEPOT OPREERHER, REMS FHEEHRLIEA Co5104 i
BHN I INERE FERRZGAREFREEER, Fil, RO E RN R EERAYH
Ao BUARERE 7.

SRR T, B A R AR A, CHEF SRk, 4 B0, o (kK 4 B #E (CLP)

BA¥E (GEEANA T EERRNER. SARSSNETM S ATK, XHHE
FURRENETBEMARERZBER LR XE, M 80 FRMITHE, FARABS HA
EAESCILRY ). 817 2 E AR TR F RN ERH A, R, AT A
SHMRNN TRIEBETRE D, M2 BT EEA RN TRELSEMME T RN
R AR R A TIRR, 8 R A R T SRR RS
B EILER, Bk b EERE B K (PFGE) R BBIK BRI R IR, B 4 kb 8477
AEI AWM, %A TAFE. CHEF %4 AR Bt 2, e R O35 A F4H 8 0.5~
10Mb I H B R 51k DNA, AT KB KA 1 (k) B8, Fh T ABARAKS 7]
B/ A 5 P Gl b2 BB AT R AT RO HERR, 9 A5 A A DNA 4 T T 5
AHENBIZIRE THOHRY, JFH, BT PFGE /T3 R 3 @tk m ek
BE R (CLP), B A XN AT % & 03 LB AR RS =Y, SHae
FYEREROKT MR Y, RN, PFGE SAR7EH T BB 5 ch i Ry 2R
R, &4 008 D BILRE TR FH2M PFGE H# AR (X% & CHEF # TAFE #

* T Croucher XL A RBIH A,
CHEF Contour—~lamped Homogencous Electric Field: CLP; Chromosomal Length Polymorphism: DAPI.
4, 6—D1am|dmo—2—Phcuylmdole PFGE: Pulsed—field Gel Electrophoresis: TAFE. Transverse Allernating
Field Electrophoresis.
F LT 1995 4F 6 7 26 HH,

© RERZEMEMHRITPTIEEHRIEE http://journals. im. ac. cn



214 " x5 W = #H 36 %

A4 Hrite ¥, RPN CHEF kAR L8 7K % 84 (Coprinus cinereus) M5 F
AW (Pleurotus florida) IR R EFRB G T SEEANT TER. EEESEER
PR, MRS FrodkalkE R OPLERT T #2BE.

1 MHEFe o &

1.1 ¥R

1.1.1 M8k K% R (Coprinus cinereusYCo5104, FE B, HE MEGR (his™); # %
A H: (Pleurotus florida) P67, B2, Bk RS BRFERY (ade™),

1.1.2 H#%E: PDA P E K. Biolife + S &MWL 39.0p, B 208, THE
IL; MYG iR 5 35 3 3 498 10.0g, W 455F 4.0g, BEEH 4.0g, Difco KIS 14.0g, EAZE
1L; PDY W2 MikiE 33 Difco T G WA 24.0g, B8 2.0g. 1K 3 1L; RMM #
AR KAEM 2.0g, A8 20.0g, 2B 0.12g, KH,PO,1g, K,HPO,0.46¢,
MgSO, * 7H,0 0.5g, Bacto HUiE 14.0g, ik = 1L.

1.2. RERGKHE&

B2H Zhao FANFEPNBEREENHHELEE. HALESENH
0.6mol / L ¥ H B A HH 20mg / mi BEREM W (Lywallzyme, I 75 W4 Y 8 55 i &
iy, BERERAFR:30C, 100r / min, R 1~2h,

1.3 REFABESHBA NG EE

B Bk CoS104 FEHE Pr67 B /AR R MM RIS ARy s T4l
LTRSS E IS TR Toyomasu 25 A M7 E#EATY, SR DAPL 2% %3
.5 I Meixner 2 A 7720,

1.4 fa{k DNA Bi&

WAMES RERRE 2x 10°~1x 10° / ml #92KE, S2EHA 50C T HRAME
BAEEEERIES (1.2% & B 58 # (Sigma 2 7 7 ai) . 0.125mol / L pH8.0
Na,EDTA,0.6mol / L HE&) , BBESHAREAF KB TP, KB LER 15~
30min, BUHH HBR, B A NDS 8+ (1% SDS, 0.45mol / L EDTA (pHR8.0),
10mmol / L Tris-HCI(pHS.5), Img/ ml EE 8 K),.7£ SOC TRIAIH. REH
50mmol / L EDTA #E#E S EHAK, RBS®, A EE KR S0mmol / L
EDTA B+ T 4C FRFEH.

1.5 CHEF 8%

£ BioRad CHEF DR™-11 E4 F #47. i KM B B2 (Schizosaccharomyces
pombe) FIRRE BE 1 ( Saccharomyces cerevisiae) IS {1k DNA 7625 DNA &+ F /Mt
e, BT 12C FH#fT, k8 sh#Y 0.5 < TBE(TBE, 45mmol / L Tris, 45 mmol /L
WA, immol / L EDTA), Ba3kET [A] % 144~ 168h, Bk rhRS (6] g 3600~ 900s, ik H KAV
BAFAERFAPHAN. RPREH TR KBS LE 35 (FMC)
i 5 kB IR BF (Bio—Rad) . WK HR)G, B Sug/ ml #R16Z %2 (EBr) &
30min.
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2 ZXFitR
21 MEPNRSNESEREE

2 IE M E R Co5104 FIF B P67 A A RIKIE S W %A F RMM ik
t. BEFEF Co5104 (his™) F1 P67 (ade”) TE L IEH & EMAAEK, RAXW M RKEE
ANEAREBETYH TEFRLH RN A A K, AT THE RMM HE5%E L8
Co5104 1 Pf67 Ry )& Bl @& .

M1 meTHRERS B2 BETSFREMRBIRRN

PC20-6, PC20—-11 Wk, ey at Kk, P67 fl Co5104 ¥4, PCT-1.PCT-2 H
PCT-1.PCT-2 fl PC20—1 A B EEK EHETTEH PC20-11 hEE T,
2. DREEERS S BAERES. Fig.2 Antagonism between fusants and their pa-
Fig.1 Colonial morphology of fusants rental strains
PC20—6 and PC20—11 are dikaryons, the mycelia grow Pf67 and Co5104 are parental strains, PC7-1,
homogeneously: PCF1. PC2 and PC20—1 are monoka- PC7-2 and PC20—11 are fusants.

ryons, the colonies exhibit sectors of segregation. D.

densely—growing part: S. sparsely—growing part.

AT EGTERSFRSFEMHEEE MG TFHETHE-SWESEREF, X8
BETERBEERMERKRAE A EERHAR (B 1), ANBA 774 PDA EH54K, 2
Bk R 3% A 5 P ] FE S FIE (AN@ & F PC20—6 #1 PC20—11 %) ; {H 55— gh & F T % 4
SELER — B L XA A KRR R A K B3R (nee & F PCT-1.
PC7-2 # PC20-1 %), ZJLIRERIEFR 2 5. B A KRB E L EAK Co5104, i
ERFEE KMk BB EELEKNBLIHRHEE KNS, TERSTFHERE
FHP BN (8 2), b5 P67 WHERXERN—%, B r@es T 58— %4
CoS5104 AHERMELEXR. WBITRAE FHELMNEHMMEN DAPI &5 a4t R
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B/ EKI-1),. @4 T PC7T-1.PCT-2 fl PC20-1 B ZRAMRES, WRBEHEYZ;
T4 1 PC20—6 #1 PC20—-11 A BBUREL &, AXEE, b ESREHN, @4
FEFEFEBRBEALXAER. (HE, FEMAFEMS IR PREIUUEET ARA,
AREEETEE? ENFERGHEKT ERTEE TR Pl X EmasF 5]
EH TR B REITRE TR RBEITA.
22 HREBRSIASCERANKREL

BRI ERINERYHTETERS THEEMHATE LSRG SME T8
Btk AR RAEENS TEREY, B, HXEELEE R4S RERE
Rk, h T REEERTAG R, R0 B iR & R Rk R AT RAE. M, Xt 7 B
HTHEMNIANERATTRAR, SR EW, FRR.F RZFEE/RZ Y ER L HBH
Rk R, TERERSEAN Cos5104 F P67 B4 T Z 0] (% B ¥ 5 8
8, BERFAEEES FESNEEMNERFYERHRENOTESEER L2, bR
1-3), A, HEERRBKLE, S NDS ZrERSman R K ENZESMEAN
K&, B2k aiRawm. A5b, 168 ARE K B0 8y s ks Rk, Ko
RR—#E. @R — R (N 0.8%) K3 £ 4k 28 B8R ¥ (Bio—Rad) 1 LE B8 M
(FMC), £ R R &H T, R 604k DNA RS TR FEHRAMN X R & DNA /418
WH; T 7ES & ik s W N &3 ARIE B A8 o i A, R ik RAe, Hik, UG
fFIcs s FEM M LE 3iesE, BB kA RIiE LR 1~2d (81 142h 75 2% 180h). Bk wrafa]
HR— 54 BERFOHXNXBENSE, —RESE XS TE DNA(>2.0Mb) B,
T B K Bk v 18] (> 1800s, A Y A BERC MR B B I — 2%, — 498 0.5% ~0.7%, B
Tkl — 2, B 3d LU L) T4 B/ F R DNA(<2.0Mb), W% Z 858 1 i wh
& { < 1000s, BB E K T 1.0%), Hfiskaml {05 1~2d0, KT 2R BBt b xt
K AYFRETEA DNA 88178 7405 8%, I T Bio—Rad CHEF DR™-T1 %
HE#Y ramping T 68, Bk At R BEAE R G B P EM B K E D, WEREFR, BBE
ramping [X [A] 3600~ 900s 1 3000~ 1200s ABFERH R H KB K, Z LR, ELUTH
LR ITR AR EREK KR 12C,0.5x TBE ZE#.0.9% Sea Kem LE K58
(FMC), 8, JE 50V, B33k A [a] 180h, Bk a8 [a] 3600~ 900s (ramping) .
23 RMEMETFSHEXRND FZEBER

MAETHHEANROAKKEZREEFAE (AMT-3). AEALE X 5TR
SEBRT 2 RIS — 2 PC7-1, PC7-2 #1 PC20—1, HAF R 5 Co5104 M, Hrp
PC7-1 1 PC20—1 & BT A Cos5104 97, H R HE &K TF 5.7Mb 75 5% 4 P67 #
Sth. fH P67 BT RA M Co5104 BA M 4 %7 (2 &/NT 225kb, 1 49 300kb, 1 &4
L4M4kbY EX—EBES THRYEHE; 5 -KMWAE T, W PC20-6 1 PC20—-11, KK FR S
CoS5104 f)— R4 k4 AT Y (225kb. 1.1Mb F1 2.8Mb), & ¥ Co5104 5 P67 FF HA M
#, 1l 1.4Mb, 2.4Mb, 3.2Mb, 3.4Mb. 3.6Mb i 4.0Mb 23k H# 7E PC20-6 #1 PC20—11
B TR, P67 BT B R IB & AT 5.7Mb B3 e PC20—6 30 H B, {8 300kb By
H W% P67 f1 PC20—6, PC20—-11 Fr3tfy. ML EWEAF L XL E T 5ICER
FHEZANAERE., FHERHENE RS YPEEEEROHTLA, HR%RA
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BAGE KA S, HRERSYA B EA LRER ST YR ERS.

—RiA N, 7€ CHEF Bk, B & X T 0.5Mb M3k Z 0N — R A48 DNA (D
F 200kb R93K 4 AT BE LR RA DNA)® D, B FR i A AL aE bR BRI B T BRI
REEABMS FPRERFER. mGRIIHEN, £ CoS5104 FI P67 [ 095X Fh & ) L4 Rt
LA B, EREHRKT LRI EH B R AP AKREA K B (KT 20kb, HBH
CHEF B 3kif 43 B A tH /T 20kb BBtk 4 BER AR 4k ) 9 53 for, sk 4K N K )T BR AT R
% EAS HE, B4 TRERABKANER, AERARERNBE THAMEFNRERK
FRMBEREA M, ARBETEASE [ XA FIRE T —RENILFLTH
Btk TRHNGEE TS —EANRI LA B—0as TN EANE T XRET)
NMERBE—EXAMTIREKE, XFHLME TERSHE LR —#. 5 I LRE
FHABK, ERSGHERERPAEE, ARRELE, AAHEEESSESF
Co5104 I—HE R 1k, XRTRG FHEEAIZHE MM LEREFEK BT XRE T
TR, RN S, BEEARERPEFHEN A BRE, RESA THRESR
20, £ MM EARREIE R S K, R PRI R A ) 19 B FR L AME 4L,

BoTESSESIEMER, BNES [ Xas ThRAGRRB S, HERGZS
BEAR R, E A Plo7 B RAKER, UERERE FHEEILIER Co5104 1y
pakRE, BBEA Co5104 MAERMBER his )t EB I XBETHRERE
HERE, HHaTHERNAHEE XM EEEFLE ESRTARK R, Bk~
BB R EERE, B— 2R ARSRAKRER, BARMATRHRSE LAMER X
BRB T ETRERETR—REFRE D, ETHTASBRSHLRNBET. 21
SHESH TEREEAR, UERLAKREREZRNSSEE, LERE—LHEN
M,

54k, 75 Pf67 #l Co5104 R HBA TR B RKER M, BHEFHRA/ N0 FRIIK
HEBER . — 22 225kb 1 300kb BYIKH , X P AN LA X C. cinereus M P. florida )
HFREBHRE P HBRARATY, B — B %k DNA (>0.5Mb) B/, {HX L
A& DNA K (C. cinerus W22 Bi& DNA % 43kb, P. florida B9 143kb) , EVG M E{]
T 86 B % /b 3 & 4% (Supernumerary chromosome) Bl B e fatk, XHAHAS I LM E
Ferhody i, BB B M IGER A A RRHE, BA Co5104 1 1A 225kb #8973, i P67
i A 300kb B, HFEEMN A —Z/Ng 7/ DNA % P67 FrYM &N T 225kb
ISk, WA FRA/MER, W LR R & DNA SRR AN DNA M, XH/MMER
WA X P. florida WRE , (BAEH YR FELH Leptosphaeria onaculans Wi IK B K 47
g i Al B BN, AR WA IR, IR BUR H Soutbern 2437 KRR ERS YD H 1
AfEgE—E %,

it AT#87%E Nottingham KZEMTEEM L. #5dE Stellenbosch KFH B M
{0 s RO R R R L, iR S B AR/MSUNMHL S B EE B, HR G,
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CHEF GEL ELECTROPHORESIS AS A MEANS FOR PROBE OF
CHROMOSOMAL ABERRATION INDUCED BY PROTOPLAST
FUSION OF DISTANTLY RELATED BASIDIOMYCETES STRAINS

Zeng Rong' Chang Shu-Ting’ Liu Zutong' Yu Marsilyn M?
(1 Department of Biological Sciences and Biotechnology, Tsinghua University, Beijing 100034)
(2 Department of Biology, the Chinese University of Hong Kong, Hong Kong)

Abstract Two kinds of intergeneric fusants were obtained by protoplast electrofusion be-
tween Coprinus cinereus Co5104 (his?) and Pleurotus florida Pf67 (ade™): one is unstable
monokaryon which continually segregated when sub—cultivated, the other is stable dinucleic
heterokaryon. Comparison of Chromosomal Length Polymorphism (CLP) between fusants
and their parental strains was conducted with Contour—clamped Homogeneous Electric Field
(CHEF) gel electrophoresis. The result revealed that the deletion of entire chromosomes is the
principal chromosomal aberration of fusants. Furthermore, combined with the results of
morphological observation and DAPI nucleic fluorescence staining, this result of molecular
karyotyping implied that: nucleic fusion, which follows the cytoplasmic fusion, probably
takes place in the monokaryotic fusants, and the final genetic composition of this kind of
fusants is mainly the chromosomes from parental strain Co5104 as a result of the continual
deletion of chromosomes from the other parental strain Pf67. On the other hand, in dinucleic
fusants, the nucleic fusion does not occur after cytoplasmic fusion; however, only a propor-
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tion of chromosomes from each parental stain were retained in this kind of fusants.
Key words Basidiomycetes, Intergeneric protoplast fusion, CHEF clectrophoresis, Molecu-
lar karyotyping, Chromosomal length polymorphism (CLP)

FERRIR AR
Explanation of plate

LA THEM P RNERK DAPL S50 e, L. 35 %5 6; R, B2 A(x 400); a. Co5104; b. Pf67:
c. PC7-1; d. PC20—1: e. PC20—6: f. PC20—11; 2. i CHEF ®iik 5 B Je {20k DNA. B3k &, 0.7% K5
.45 37 B 9§ (Bio—Rad), 0.5 x TBE £ Mr#, i FE S0V, Bkt ja) 3600~ 1200s, 142h, 12T; a. S. pombe
marker DNA; b. Co5104; ¢. PC7—1: d.PC7-2; e. Pf67; . Flammulina velutipes FV2i g. F. velutipes
8123—1: h. Coriolus versicolor Cvl; i, Lentinus edodes L34: j. §. cerevisiae marker DNA; 3. MEFHHK ¥
A CHEF sk B BV H 8. 3k 4 4F: 0.9% B9 Sea Kem LE BEEME(F. M. C), 0.5x TBE J M, /%
50V, bk srRt 1R 3600~ 900s, 180h, 127T; a. S. pombe marker DNA: b. PC7—1: c. PC7-2; d. CoS104(¥ %
—% . PI6T(% & ) f. PC20—1; g. PC20—11; h. PC20--6: 1. §. cerevisiae marker DNA.

1. Microscopic observation and DAPI nucleic fluorescence staining of mycelia of fusants: L. fleorescence
staining; R. mycelial morphology; a. Co5104; b. Pf67; ¢. PC7—1: d. PC20—1; e. PC20-6; [. PC20—11; 2.
Chromosome separation by CHEF electrophoresis: Electrophoresis conditions; 0.7% Chromosomal
Grade Agarose (Bio—Rad), 0.5 TBE buffer, 50V, 3600~ 12003 (ramping), 142h, 12T : a. S. pombe
marker DNA; b. Co5104; ¢. PC7-1; d. PC7-2; ¢c. Pf67; f. Flammulina velutipes FV2: g. F. velutipes
8123—1: h. Coriolus versicolor Cv1; i. Lentinus edodes L34: j. §. cerevisiae marker DNA; 3. Comparison
of molecular karyotypes between fusants and their parental strains by CHEF electrophoresis:
Electrophoresis conditions: 0.9% Sea Kem LE Agarose(F.M.C), 0.5 % TBE buffer, 50V, 3600~ 900s
{ramping), 180h, 12°C; a. §. pombe marker DNA; b. PC7-1; c. PC7-2; d. Co5104 (parent one): e. P{67
{parent two); {. PC20—1; g. PC20—11; h. PC20—6: i. S. cerevisiae marker DNA.
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