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Biagm4 cc HRRFBHEESETRA
£k DNA ™

YAE Ek EXE

(RXEEWLRE BE  610064)

W E AR TSI GC MRS VIR Haelll, Cofl. Mspl 1B ¥ E T
& B (Agaricales). 3EF B B (Aphyllophorales) 12 A BB B DNA, FERIR SRR - B L
ik DNA #Hf 8 &R, B xR, B TR R BEEARBREGH RS, FRFME
B2 TR M SR DNA Bk, BIREER, UEFH MMM GC 8y B o 4 AT P
15T WA LAk DNA B E 1 RELP, H X ) Haelll ERBH AL

XA ®%E W, LRk DNA, RFLP S

fES Q9395

EEFESER MAESEAREAN S FEYFRARERER, E W &Rk DNA
AFHAEEATHME AN EHERER, ZEEBE M T4, BB M
BEEHBEESTRFAAEEE XY, B4 AEANA DNAKWES. HESHEAGEL
(senescence) A FHIHI % R,

FA A B8 DNA 548 DNA BEAR L E R, LLR#I GGCC iy BR it B Haelll
B i) 2 8 24 DNA, AT 7E 508 B 58 I b TR B BTN SRR Pk DNA 47 3%, X—BAREEER
B, FRESAM LB A M A R, T TR 455 21 45 i ¥ A9 2R B4k DNA
i A BT H W RRLEK DNA L AMFE S FIRIC KBk, HE - RIT N
AFFERR GC A E R FIM A E B 5 DNA  ERLR Kk DNA TR LR
_HEAFELE TEKN DNA £ AR, ASUHRGE T 4 51 R 8 Haelll.  Cfol
(GCGC) 1 Mspl (CCGG) M1 e 8 B (Agaricales) . {E¥ B H (dphyllophorales) 12 T HEH
% DNA, BHE 4Rk DNA # &R,

1 A RAT7 %
11 W%

18 F 1 4 15 B vk B N - (Pleurotus sajor—caju) . & & (Lentinula edodes) Cr02. L83
(Volvariella volvacea) V4. S T4 B #5 (Agaricus bisporus) #i 4 1 5. & ¥t & (Flammulina
velutipes) F10. B % ¥ (Hypsizygus marmoreus) . B AR B 3k 35 (Adgrocybe aegirita). W ¥&
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(Pholiota nameko) . RZ (Ganoderma lucidum) N2 6 5. %L (Hericium erinaceus) H6 Y9y
BRLRERARERNE. ARETEEHRE Y £ % (Phanerochaete chrysosporium)
BKM-F-1767 (ATCC 24725)#1 ME-446 (ATCC 34541) AR LR ERFEF.

1.2 DNA H#&

1.2.1 5 DNA #0101 5 E#%&.

122 REMBELRE DNA R A bisbenzimide F 1k 5 55 566 B 5.0 a4k 1 &1,

1.3 DNA BIEsE1#n e %

AELRFTARBBHAXEY BRLAEEWEREAR,. RET BRUENE IS
BRBEEN T EHTEY. MUOASH 08% WIS ER, | x TAE 2 i i 1% 1 #%
Sambrook UK K B HITR L GEY A,

1.4 Southern %37

2 Sambrook %" ) Jy ¥k M5 Bk S5 BT DNA #2465 347 Southern 564, [ 2 M2, Bk
BRAZTE T KRG, E£65CTH 1 xSSC, 0.1% SDS ¥EMK, 8K 15min. &K R
B E-£20 & DNA $4t H4 5 H2 047 BSR40 LA B RUE M H 28 %2 & DNA 340 dRic By
HLLRTHY g BEAT 1Y,

1.5 fBiElEsH

DNA # 48 {8 5 47 (DNA relatedness) R Al Nei A8 7%, A AR F= 2Ny /
(Nx + Ny) I8, 9 Nx #1 Ny 2 SR E#HAT LB BB B Y E 7 I DNA S0 % E,
Nxy fCRF Bk b A [ DNA #E8B.

2 %X
2.1 =HRBEETE DNA SR

H = MR 51001 GC x99 B %) ¥E 9 L) 8§ Haelll. Cfol. Mspl 4> SRS 40 LR 12 otk
X DNA, &5 IR B R 7k, BT A B 5 18 E AR FE R U0 LR BUIR /04 F 4 DNA J5 T B
T RBRK LB DNA 7, 3 B [F #1854 7 [7] 89 8 6k IR (5] i R 70 4 [el o B ik o
BHHYER2A—RE ), £BRHEEDNAMETREY, XSS EnaEnEs.
2.2 Southern %

AHUEEXERZMHEBBEIES DNA AN S TERANTLES LA SREK
DNA, DA AL 885 B -0 2L B RUB M R Bk DNA b 54, 5 REME S DNA Y15
T B DNA A7 #E47 Southern 438, 4R . RENME LK & DNA B4 88 5 3058 &
BLEHNAH S TRBEAN DNA #2:38 (B 20, 1.1), IR X &4 3k 3 F 48 /& DNA.

RAAII SERE A KU M B £bi fk DNA H Bt H4 A0 IR0 4, S& 1 8 N sk (&
1L B B8] 5 DNA 2438, SR B, AL HHE 1~3 & DNA S HH 14 2%,
BR HBWFANEARBFERKREEDNAPEE M ZHEEE (E3): i B s=
R 109 KB M H 5 DNA o #1°] WER b1k DNA #4354 (B 2E, F, G), {LEERAEE
DNA # = E B R3H, SHEEKRN DNA WAL, B HESRN S5 4,

2.3 TESHERD DNA $#H4FEHA
=ZFRSIN GO R BEER 12 B SE TS DNA, ESIEEER - S RK
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B | Haelll. Cfol. Mspl 847 12 --H#kE DNA BB KRR DNA Eif
Fig.1 muDNA band patterns of 12 basidimycetous strains by digesting their genomic DNA with
four-GC-cutter restriction enzymes, Haelll, Cfol and Mspl, respectively
(I P. sajor—caju FWG (A, B, C), L edodes Cr02 (D, E, F), V. volvacea V4 (G, H, I), A bisporus ZNI (J,
K, L), (I} F. veluripes F10 (A, B, C), A aegirita ZZTTG (D, E, F), P nameko HG (G, H, ), H
marmoreus Z3G (J, K, Ly, () G lucidum CZ6 (A, B, C), H erinaceus H6 (D, E F)y; (IV) P.
chrysosporium BKM-F-1767 (A, C, E), ME—446 (B, D, F).

A B CDEFGH1] ABCDEFGHIJKL ABCDEFGHIJKL

a2t
(=P}

. B3 REMHEZEEDNAHH HA584
12 BB A B {E DNA R

B2 =HASII GC X8R H R ) KR FIHERMHEFIESFFE 1D, (10),
HYEDNA BRHREER Fig.3 Hybridization of mtDNA fragments of 8
Haell(B, E, H) . GfoI{C, F. I}, Mspl (D, G. ) B 81 |, strains with cloned mtDNA fragment H4

ENEE DNA 5 H2 S HRZ(E—GMS5RARE
ME LR (K DNA BE6F 8338 (H—J) . A J HindIII .
B4TA DNA 74 T . and (I in Fig.1.
Fg.2 Restriction and hybridization analysis of
total DNA of P. sajor-caju FWG
Haelli(fane B,E,H),Cfol(C,F,I) and MspK(D,G,J);
probing with mtDNA(H, 1, J) and cloned
mitochondrial fragment H2(E, F. G). respectively.

The content of each lane is same as that of (T)
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Table 1 The number of mtDNA bands emerged from basidiomycetous genomic DNA
digested with three four-GC—cutter enzymes and their summated sizes

[ . P T b 208 ZREKDNAK B Rimsy 1 (kb)

Strain Restriction enzyme Number of mt DNA band Summated size
HENE Haelll 15 61
P. sgjor-caju FWNG Cofl 7 73
Mspl 11 63
HE Cr 02 Haelll 12 50
L edodes Cr 02 Cofl 12 50
Mspl 10 69
L% : JR 2] Haelll 8 23
V. volvacea V4 Cofl 11 45
Mspl g k>
REWEH RIS Haelll 8 40
A bisporus ZNI Cofl 14 53
Mspl 9 51
& #H B HaeIll 6 51
F. velutipes F10 Cofl 10 87
Mspl i1 73
HER LT HaeIll 15 60
A aegirita ZZTTG Cofl 11 77
Mspl 8 43
S Haelll 10 41
P. nameko HG Cofl 10 59
Mspl 16 60
H KB #% Haelll 9 40
H. mamoreus ZIG Cofl I3 66
Mspl 12 53
RAZE Ees HaeIll ! 38
G. lucidum CZ6 Cofl 6 39
Mspl 9 41
® ¥ He Haelli 9 60
H. erinaceus H6 Cofl 6 60
Mspl 12 59
KT EMBKM-F-i767 Haelll 8 25
P. chrysosporium Cofl 12 49
BKM-F-1767 Mspl 17 87
BT EWME-446 Haelll 8 25
P. chrysosporium Cofl 13 56
ME—446~ Mspl 15 81

HE: AR%E EBRAKFIDNREEN L REXOE, HANEE TESE S FIEEN KB, i B
SR TR,
Note: Some brighter bands on the same lane of agarose gel were supposed to comtain at least two fragments

with similar size and their molecular weight was doubled in the size summation

© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn




438 WAE%. ARSI MG R 85I &% -7 LN AKDNA 287

BRADNAFRERKXEMS FERE 1. AR LHE | FTLAE & 8 7 o Bk A A 15 P

BEG, ANADNATHEENRNS FREARANTL: RSB EARERS ™

H R R & DNA B L P2 AR,

24 RBREFERAWNHEENENDH Y
BREHUEAENARX, MBI RRELTFTEER I MEETLENAETE MR

Bk DNA #4F 5481, 8 Nx=37, Ny=36, Nxy=27, EHH DA F=0.74,

3 Wtib

L EOWRERP S TRB AN DNA FRE T LR DNA 71 i DL F 230 R (1)
B HEMDRENE S DNA ZANS FREXKIEDEES RUE M H 2N (& DNA 2
Z(E2); Q)SEKREMESEA DNA 2 He 68 S LT A8 DNA T8 1~3 4%
DNA &3 (F 3); GO)RSETHSE DNASMYIGHEREEER LR N4
R4 DNA. 8% DNA B X 550 CL B B B DNA. Raeder & 1Rl & ¥ 18 T &% DNA R E
BT 5 5 DNA 8 5%, GC & 8 53%. 5% DNA ¥ 59%GC & & & h4a e, R 4
GCHEBRHABIUMEYERPHRREERKEA 2000p). B BSBFEANE
DNAM GCEB—BEE 30~40%" . 2 LR REBE WY ERELE > FREXRKG
Bt BB /N BAIE DNA A B, B4, 8 Bob 5% K ik (CHEF) # 0.5% B9 %
HB W B 3k, R R BLA L BBk DNA sFH 2558 DNA 7 T4,

KU M F 2 67 {4 DNA SERE B H2 5 8 i dk (B 11, 1) Southem A XHBRER,
EEFEAEHE R ERZE, RBKDNA [MEEERBEAR. 2 E-TKE41kb B
B BRSREMEA FHENE DNA FEAEENAZESH USEEABRBNRE,. B
ZHBS s MART K WE BE RSB DNA 231, 4 RHMERRERST=E
BILRBI{L DNA B f He4 e A NBILEZ 2 ARMEER(E LB I) . Mg EEFE
SRAEFARAAERRGFEATEREA, SEXCAE P REARY, BR,
it F R RTRERIEE, PEs He BESEDR T8 8 a0 SR & DNA
PERBHREES (E3). ILZRAM[LDE, TAHRBTEHAREREATH . R,
BENEARLREA -ESZNENEE.

MEIRMUES, ZHBRISHBIERD DNAFTFEANENAE DNA T TEEHE
X R, H R HMS GRS Sk LRk DNA X/ R, @ Coll BYIRREME
X DNA # Mspl 11 F 255 DNA &8k DNA 5 E BN E R b gE!""Y, B
MRV ERUSAEHERBEEDNA K/NERER, M=FHAE5 0 N RBES
DNA 4 SRE DNA MBS FERSERENSRARAZRD, XWX
RARMEEEEEBEEDNAKNS FEFABRKXFIR. XUEREREHE U
bitorquis) SEH X R RIEM WAL (4 brunnescens) FEFH R, BN LB & DNA &
FRMEX—FZ£9. Hik, A AR50 GC xR H 87 5 DNA 9 R R &
DNA B, 73 2 B A R Bk DNA 4 T 8 f 37 3 e A o, 3% A LR B e 16—
MR E AR, EHTREE DNA Y RELP e, LR A ERMAREE.
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ANALYSIS OF HIGHER BASIDIOMYCETOUS MITOCHONDRIAL
DNA WITH FOUR-GC-CUTTER RESTRICTION ENZYMES

Zeng Fanya Tang Haimei Zhang Yizheng

(Biotechnology Department, Sichuan University, Chengdu 610064)

Abstract The mitochondrial DNA band pattens emerged from basidiomycetous
genomic DNA digested with four—GC —cutter restriction enzymes, Haelll, Cfol and
Mspl, were reported in this paper. It was demonstrated that mtDNAs of higher
basidiomycetes had abundant diversity after comparison of their band patterns,
summated sizes, the number of fragments and homology among 12 strains of
Agaricales, Aphyllophorales. The results also showed that the technique, displaying
fungal mtDNA bands directly from their total DNA, would be more efficient and
sensitive for analyses of fungal mtDNA RFLP if several four-GC —cutter restriction
enzymes, instead of one, were used.

Key words Higher basidiomycetes, Mitochondrial DNA, RFLP analysis
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