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M E BT (Camphor) il # B R (Benomyl ) 7] BE 43 51 5 5 41 R 4% RO 4 F0 B 60 fC R
SEEERMVENE, BT MCBY BSR4, MR {(Crapek ) i FEEH 1% Camphor
B 0.5pg/mt Benomyl & Al B fE T #i. LUR BB & H S Aspergillus niger X Trichoderma
reesei N0, PR EFAILHBES THELM S ESRE TABENEZERANRNTRWE
W ERRERESSHESLE, R _FRNEGRITARSERUFSEAREE , MEL
MCB" HASTEABESEKARAFLMNIE T, EFRTRM_MFERMPEEK TS E
HEHBFEY LR, B5 MCB" #FS THREGHUMT HREIREE NS —HIEH
W&, EEFBEREAMBEA S EFENHEL, FEEARTIrSHEARER, BERLT
BAIEESHABHBE. b ILESULRMNH R RE S E.

JiE P E, HES, camphor, benomyl, Asperigillus niger, Trichoderma reesei
FRART Q789

YREWARRBEER AW ASENERLTF AR R a4 LY, MRS FEE
WHREBEFEMBERFEHNEEHAEERRE. BEL Aspergillus niger X Tri-
choderma reesei (viride) AT B BB H &PBEF S H M, MBS ARE . PEER
BRE EHAREHEERREEEESY, XA HIMET “E R EE1EH BT
T REHMAFEY RSB RAS AN ERAAREEAR
£0 B RQUFEFMHFE RS BEATFRE, FA TR S 2R Bk
R R Ear T 2R R B G R MR B A Sk, A MEREEER
HAREREEEENEAREEE N MCB B S AR B C(Caapek) EFESTH
% ( Camphor, 0. 1% ) YR B % 88 R (Benomy!, 0. Spg/ml) B8 Hil FERIRE A .

1 #RFE

1.1 #¥
A. niger AMS11 F1 T. reesei QM9414 HeIR B AFGE R 3CHR[4].
1.2 EHEX
BAZE K ( Czapek ) B SR 20 ME H R IZFHRBE(MM), § 0.6mol/L BB 1.0% IS

HER A4AR¥ES FEELEHEES ERHFES(IFS)ATFEERREEE .
F L E4 A W 7E“8th European Conference of Bictechnology (Hungary, 1997)” 345,
e 5% B #8:1997-08-05, fE H #7.1998-01-14,
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MMM AEREFRERREAN BB ERERAE(HMM)., BESEBESHTE MM(BRL
B IMEAMNBEELEEHELENBEIERE,
1.3 F&EREMERE :

FeSCHR[9IM B LER A, niger AMSIT Bl T. reesei QM9414 W) B4 R K, B Ot
(4| BEATVURBR IR A IR ShE K 15 M PEG 1 SRS, B4 FE4EFRAE HMM B4 T4
L 280 EREF (LA ER) EHATEEE.
1.4 BEELEEEI4E

MHMM PR B RS BA R L TR ME LRI BB B TPR E(BRE
D, E28CHEFTdEFEFERT. CFEERBUTLIE, FEA(+)-Camphor Al
Benomyl 4 BI4E H ZF LA BRAEERTESH >0 I8 H Sigma 1 DuPont 247,

x1 IHARNBERSLETR
Table 1 Three types of ploidity induction

Type Comment Medium composition

Transferred the regenerated myeelium HMM
onto MC plates to be induced for 2 week till MM+0.6mol/L sucrose(HMM)
the sectors of heterodiploid conidia formed

A. Longer cultivation in situ and
auto-segregation

B. Step-by-step induced segrega- Transferred the sector conidia from MC onto
tion MB plates to germinate and be induced for an-
other week till new sectors of conidia of re-

MM + Camphor(MC)

+
combinant halploids formed MM + Benomyl(MB)

C. Co-induced Segregation Transferred the tips of regenerated onto MCE MM + Camphor + Benomyl

(L) plates and induced for a week till conidia- (MCE")
tion

1.5 SEFHEEHFEENIFETE

B2, 4 BRI LM B TEERAE S AR FISEATES, @ENER
FERL.ZHE.DNA B, #8F 4 5 M % (Benomyl-test)!1), #l 7 7 76 A H 1 ol 8 W 2
Fo ZENREHENEEFRFEHEE RS TENRTFEEIFER, 2RI +B
WA A S BREN, MR B FHRENZES, RERINETY
DNA AR R AR LS S B VB E /R4 EF,

2 BRoHM

2.1 BSFRTITRSELE

2.1.1 BOHREE: A UMBUERAAMERSASMNEXREHEREE, BREGNRE
REASEEG _HEZTEARFESRANE, BT S RmEmRA R0 3
FALLRAN P HEFEXN B WL AT FAE, B (A)Y2S HMM B8 bR
FAELBIAB) LLETHEBMN MM FRESEAE2E0H, EELNEEERE
ERFE _FENSERT(EFERES LWREATHTIRE), RGERZATH
THRASEEFAN MM PHE EHE, - BSTEHW AT T, BE AR
BHRSE LM, HREZBFRFL A niger X T. reesei 0 EH B ARE, HFREE
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BARE, e EERSRSRBEER ) ER TN B ES, AHRIRT
THEEALFILE(CIEE .
2.1.2 BESAIWNEEEELR. CRBEMHNAM AR ASHEE, K RH 0.1%H
Bi(W/ VYA 1.5ug/g B H A5 BIE N LA EESIY, 8 XMBENAR
v BE R B A VR R ELE M "12Y, T e & o BE 0 4R “ Benomyl-test” U 5E B A B 42 9 fE AN
o PE R e 0], ol R R BN AT EMAR EE BRI ERE K. RalRE
BB, A A. niger X T. reesei T 5,0.1% ~1.0% M IRvE B TS B S S AR WA
X, T B R = B 9 Y BEME (pg/ml) 23 B0 (R ERBE)0.5~ 1.0 (P E)2.0~4.0,
(W) >10.0, AR HBEEEE, XEAFEH 0. 1% BB 0.5up/e FWER
(R ) T fEE A2 AR
2.1.3 HEESTHHBERNEERET. ERBERKEHRE 1 FFAEHESTREX
B, TR EDE, FE R NKEE, AR 30% (W/ VIIAKEE, BIMA MM
FRPEHKIRE N 0.50g/g, BHRKHE BT HE MB RELBERFTH. BRKEH
SEEHFHRIEERS MBC, MM AE T K, AR 10% (W/ V) ZBEH,
25 0. 2um MB L EBRE, DOEBABHEH LEEAS MM HrEF, FRREIAT
0.1%. REBBBSBEWE A THE MC BLiES TR, LEH MCB- (8 MM
0.1% Camphor 0.5 % 10 ® Benomyl) ¥R H¢, i E AR e BIREE S 0.5% 10 %ug/g
EWRMTE MB MFTEH 10 % M- ZBER, R /DR EGERLEESHIIEF 0.5
%10 Spg/g AR 0.1% M, BRESEHETR. $ESFASERESFREICR
W&, REAR.
2.2 EFREESEHELYBTFNRVAXERETE

R abrefn L R W3R 2,

W2 A.niger X T.reesei MEBENNAGERRARERH LY BT LR
Table 2 Variations of segrates from the regenerated mycelium of fusant of A . niger X T reesei on different

inducing-plates
Treatment The ratios of genotype/ %
AD] % Nondisjunctional ~Recombinant
Inducing plate  Age Heterokaryon Heterodiploid  Aneuopioid
A . niger-like Sector
A. HMM  in stitu 5.4 94.6 5.4 0 0 0
B. OMC 4d 94.6 5.4 0 0 0
2d 7.3 92.7 7.3 0 0 0
36h 91.1 8.9"" 0.0 0 0
@MB - 8.9 99.9 <0.1 0 0
C. MCRt 4d 16.7 83.3 16.1 0.6 U] 0
2d 55.9 44.1 40.9 14.0 0.3 0.7
36h 83.6 16.4 34.0 41.0 0.7 7.9
24h 13.4 77.8 13.4 1.2 0.9 6.7

* AD, Apparent dipbidization ratio = 100 heterokaryon %
» # Conidia of A. niger-like for MC were further used for segregation-inducign on MB (see in Table 1).
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R2BREM A niger X T. reesei FAVEEPD B4 RKAMFHMFFiHES 42
FAMER T BE. RABRSE(AMSEIFES (BT, FFBE RS 5S Kirimura %
A Tahoun HBHE B, NEFBRERRENIHUEAR L BRENEM(A . niger-
like) 1 M), IR B AR G ZRED, HG % MCB £&% TR (C) £A
RERBERIEMREN 4 RRBFLMSEF, K 60% L Ly BH Bk = iI1EEk
HF #ERE(A. niger-like) MURTE DT AR A KRB NOHE, N FEEBRHENE
AAERBEBZRARBMNEAT T, S FEFSREC VR KR FTEALRE
AERABERA P OGRS BEBAHE, IF SRR LHEERE—
B, REVRERXRAN S BRUER S, BRAREECSY, REERILH
F U MCB" 3 3 FHRESE GO T MR IR EE G —1i‘{$ﬂﬁfb$, BEERBREW
TR E(AD, REE R RSB, IR RE K B BRI, AT S E A
%,

2.3 BEELWHRPm MCB" TR H% IWR

MEIEXEL BREBEFLNEB LM MCB- LHRAFEINR. HTF A. niger
X T. reesei T 5 , PREL HMM AR ERIR @& B A B BB % (240 2mm, B4
[E12495 36h) B3EF] MCB" 41 Lot BS B AR ERE, A4 FRAYUFS, MHEA
BEREEZ . SRS EE LR EERSOHEMRAE, SRS F
B, SRR AN SR S T2 A A BEHESN HRER A"+ 0B E,

3 it #

Caten'™ REE M A MEEEHEE B, AU TR BHROEREE. S
A R R R R B B, R BB A R TR 1R %ﬁﬁiﬁiﬁ
TERMAEA T REER SRR . AT 5 5 B0 R A0 5 2 1T LU o
REHEERE FIETREBRRSEATARRIGEEZN I, BE45 2 FHLHFH
BHAREASRBHALEHSS BBEHRBEEPERERSY, XBARELHE
B ERBHEER., B s FlREEms, RMEH T HiEERS MBC £
E AR R R RN N, AN ME B AR BRI T RE L9
HE, FRREERL BT, RRKE MBCESERKEESEE, SEREEEYZA
PIRAETIRFEEE ), B L B ol R E A TR RI0012],

R FRABE S W%Bﬂ*%@%%ﬁ%ﬁﬁﬁﬁ?&ﬁiﬁﬂﬁ%ﬂéo & shE A5y
AR AR ER AT ER RS S HEAM RS, FAERUTREAST
£HBBE Y, RTEBFE A, niger X T . reesei & BRI S RIEIRERM, 52
ERRSREE, BUXAR RSN REERL S ERE RS &N T ERL
B, FPRIBIWET MCBL 3E S FAR, B3 38 B0 8 R 1 LM e A
U2 AT R R AL R, BT B RS E RS, 4 B0 TR R A A
BaHWANZEEREANE. BdRR A SA{BRLE(E D, EBEREE-E
LESRERSTERREENRE SR EAT LN ESIE R EFRAL, hlt
AR R THEINREE R SR EA R FEARIMANER, R2ERE7EE

© FERFRMEDHRFATIRSHET http://journals

im. ac. cn



I EE%: RETERA$ERAN MCB" H# S T8 M A 269

B4 RBESHASLEETERUMEFEANZER, LR TRETE. XBEHE,
MCBL 3% §- AR 4b 2 7% 7] 68 ¥ F B9 72 T G 0 R KR A B A B P b S L B O B A AT
e g R EA MR LI E,
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Construction and Application of MCB" Plate for Facilitation of
Chromosome Recombination in Fungi

Ai Yuncan Meng Fanmei
{ School of Life Sciences, Zhongshan University, Guangzhou 510275)

Abstract A MCB" plate was designed and constructed based on the proposed mechanism that cam-
phor could induce the nuclear membrane fusion while benomyl induce the nondisjunctional recombina-
tion of chromosome in fungi. This so-called co-induction plate consisted of 0. 1% camphor (W/V)
and 0.5 X 10~ ° benmyl contained in Czapek’s mimual medium. The construction procedure with
cautions of this plate was developed in details. One typical example of intergeneric fusion-cross, As-
pergillus niger X Trichoderma reesei, was investigated, comparing the ratios of genotype and pheno-
type of fusant progeny caused by the co-induction of MCB" plate and by the step-by-step induction
with camphor and benomyl respectively. The results showed that the heterodiploid state was ex-
tremely transient and the recombinant haploid was scarcely obtained when induced by the routine
step-by-step method, whereas the ratios of apparent diploidization and nondisjunctional recombinant
haploidization among all types of varied segregants on MCB" plate were greatly improved compared
with those on the routine plates containing single reagent, which indicated that the transient het-
erodiploid could be grasped and transformed further into nondisjunctional recombinant haploid when
co-induced by MCB'" plate. The age of regenerated mycelium to be induced was observed to affect
dominantly on the co-induction effects of MCB" plate. The mechanism of co-induction of MCB" plate
and its perspective applications were also discussed.

Key words Chromosome recombinantion, co-induction, camphor, benomyl, Aspergillus

niger, Trichoderma reesei
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