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EEHIN R RS 15
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(PERLHEREFEEFRE X 100081)
BEE

(BRI KEFRBMEWETFRE A 430070)

A M Kaot! % MR L M (PEGIRER A S Y FUE FUER-G LI, B4R R 5y . 3%
YR ARG R T EWT A, B R EHEALFREERTAHE. B 10 HAREAGEAD
FAAAFREREREFEY, HATHREOKAMELE. HEIREEREN SEERE
BE MXAEA LBRNRNFNREAAMMFREREREEARARFTEES L., YHREANVE
R BEWEHE A INA. 10mmol/L EDTA e s i i sk A i s 0 i e A el M 0 J5 kA B I B, A 5
EF A EBERR A 250mmel/L EDTA R ERBBHEEBEREREBRBAARD, %
WARRR EDTA EWFERERHRAOULE, WAAREEESHRBINTRESTFEARKES: BE
BNHHE. RESEETFESHNSRERABMERSLEHRE BNESHES RN TR EA R
M S e, R KR TR MR R WIS THREENR, BB E. BEMEHR
A AL E T AT o7 RS EIr 6 E — A sl B D A o o R 2% 1 A TR PR 4 I o e I
EHEREaHFER AXEMNWRTESMIlEREEERRESE FEMREAEMN, LIRIEZ L
i,

1 MES5F#E

1.1 Bk

Ro & FI T3 2 Bl 8 (Aspergillus niger V. Tiegh)M70 1K Hi 8§ (Aspergillus orvzae Ahlb. )M4, FiB§
B4 g 4 AR A K B O RUCE W B R R B
1.2 FERGBERZE

HRIES,.6].
1.3 BEREXRE

B A K HE T B R OORR (5,6 ), XS R A SRR A R A 0.05mol/ L 8 LB FEBE A S abF, B
i1 & F0 ok % B0 K S BHE 4 %14 20min f 16min.
1.4 BSMIheE RRHB

ERHZ R Z B (EDTA)HI Z ~ B Z B R (EGTA) R & FI /R B0 L b &%l 4b M e
0(CK}.5.10mmol/L, Xt ZHt [6] & 0.3.6.9.15h, B-F A @ 0.65mol/1. NaCl B R &, 3t F 11I5SCT XK
20min, 0% PEG & ZUERTRGHME,
1.5 RERBHESHS

FERGEFESREFERERERS. 6], fERIIRHEFENBER(CKL), SUTHAER
B FE dmin GHFEYHEFEFETH,2CFHRHEONEHTEEER. RERE:REBLHH
BAFR(AS)EAMEN HE S FH(CK2), 2 SRa A BEREREFEEY N 6~10x10° 4/ml, @
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& % (% 100x/ min, 10min, 32°C . BG4 HATH 0.65mol/L NaCl LR HERIE 8 1%, BERG T HE ViR,
RTTHFOLHEEMSTEE. A THERAHEREXE, WS FREETH LB EHESER
T, MARETEFRC. KO TARXHERER(RY/ %) AR HB(FY %)

Ri= (HHEEEN - CK1 BEEER)/ R AR &L 2 100%

Fl=(HARS THEFLN -CR FBEEEH ~/ATREWRE R ELA% < 100%

g R EEREH L 115T KH 20min, 2000r/min 8 L 10min, FA4BHEE 4 wo

2 #HREHH®

2.1 WEFLE AR E R RE N TR

EAMABRT AR RBFREREEZEBTFRPOREECRE 1), 20508 5 K 20 7 ot ] 2
K@ E. A#E L 8T8 EDTA# EGTA & 3h )5, B ERF £ M EANR LA HARL 4 0% M
154% , MPEE (Shit, XHEREX 0.8 3.0 5, EGTA L EDTA R FH, BHERSESHIRE
YEAK, BeNMELRAREEORAEXOEREREPRFEEBEAEGE 1) IREITHLR
AT FERGBINIEEO LERBTES. ERERDERE BEEEA. B ERERE
BF WP INA CaCl, HEREHESF MR ,

1 EDTA.EGTA %X ® R4 Kb KB B

Bk EEHR Ak BLATE]/ b
B/ mmol/ L. 0 3 6 ¢ 15
M70 M R(CK) 2.0833  0.7778+0.0556 0.3889+0.0278 0.243110.0347 0.1806+0.0139
EDTA, 5 2.0833  1.1056+0.1333  0.8472 +0.0567 10.0764 £0.0990 0.3299+ 0.0478
10 2.0833  1.3347+0.1281 1.0088+0.2110 0.8333+0.1531 0.3819+0.0532
EDTA + CaCl,
10+20 2.0833  1.3085+£0.0778 0.9861+0.0993 0.9722+0.1112 0.6181%0.0712
EGTA.S 2.0833  1.9792+0.2372 1.7708 +0.1748 1.1806 40,2083 0.72221 0.0393
10 2.0833  1.8050£0.1133 1.4213+0.1526 1.041720.0694 0.7465+0.1042
EGTA + CaCl,
10+20 2.0833 1.6759+0.2362 1.7014+0.2629 1.319410.2083 0.8472+0.1100
M4 A H(CK) 3.7667  D.9087+0.1306 0.4321+0.0672 0.2968 +0.0433 0.1041 +0.0336
EDTA, 5 3.7667  2.4683%0.3637 1.932110.2022 1.6077+0.1511 1.6942%0.1313
EGTA,5 3.7667  2.9613+0.1506 2.3568+0.1935 2.014%+0.2458 1.83330.2631

« R BEx 10° A8 ml AR R IR A B3

2.2 BENAEABARHBRFERGBLEENER

# 2 Y8 EM EDTA f EGTA AR B FHES FEREEER, H EGTA WEH®H T ED-
TA, SEMHEBEE FEHEE,EDTA BAEH(10m mol/LY AT HE 3.2 (BB TN 3.5 F(KE
F), T EGTA B9 8 X (5m mol/LME L BB E 3.2 5 (Bug T 3.3 CLET). XHETLEN,
BESHMEEENEELERTHERTEE LY 20%, XFHEEERTES R EEK M ML
EFHEWE X, TEXHGESEEmREETBhdfrd. FREAH CRLAENFERERLEH
REFEXAHBFEFREFE P HERORIN(ER )., EEHRIFFEMEE LN RHE TREETHIER
RN BER S REENSS., KS5 21 PETREFREEENUEEREHEMHAY.
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114 ¥ B I B 5 # 14 %
%2 EEWNGBBEERGCHEENER
Wk EEME mET 5CK XRT 5CK  H/H
B E/m mol/L BEY ioF BHN Mz RE/
RI/ % RE/ %
(/Iy} # (/) 5 Rf%
M70 X E(CK} 18.25+6.55 3.650+%.1330 1.00 22.901+0.83 4.580£0.1669 1.00 1.21
EDTA,5  44.65+5.13 8.930£1.026 2.45 65.48£7.00 13.098%1.028 2.86  1.17
10 76.75:9.07 15.350+1.814 4.20 98.00£11.33 19.600+2.333 4.46  1.28
EGTA,S5 77.28+9.33 15.456 1+ 1._866 4.24 94.90+15.75 18.980+1.152 4.31 1.23
10 69.00:7.35 13.800+1.470 3.78 73.00£2.56 14.600+1.033 3.32  1.06
Mé  ME(CK)  10.08£2.06 6.723:2.110 1.00 12.17£¢3.35 8.117+0.65t 1.00  1.21
EDTA,5  40.43:8.50 26.756+4.782 3.98 44.64+6.78 29.758+3.377 3.67  1.11
EGTA,S  40.05:7.35 30.037£5.677 4.47 50.99£11.53 33.991+4.157 4.19  1.13
2.3 BENMKEFERRSER
T3 UENHNHINREIFEREREHEROER Ew
4EG BAMREKE  FUx10'% +PEG% SHTE 3 BOR AL 1) B M BE
| Nlo.Gma/L  0.002 sos  HRORST SRR Rk R 0 2 I
2 30%PEG s.06431.3561  100.00 Hi2)EGTARMABRYEBHRT ED-
3 EDTA,5m mol/L 6.3357+ .8277  125.11 VA MTEEZFERREERERE
4 28+38 6.4110+.1053 12659 TEMRAEBSTEEERE AN,
S EGTA,5m mol/L 8.5639+.7630  169.10 ST RMERNMERNY 5% L£H;:3)
6 2B+58 7.9981% 3333  157.93 EPTAM EGTA RBEGERUIRT

PEG;4)PEG 5 -4 #I A & 15 3 24

REGHAREARHN. BEGHERFERFEERNERESOVBEET. —HH, BEonEds
FARGRRIET A LW T4 6 A w5 RRAR IR 30 V10 5o v 3R, 3X PR R R 2 P A IR
KASEENARERN FZ RS RUBNENZPEERAXE ;B HE, BEERES A 5844
AREEREBRED LM _NAHTEAAMREBS, XHEREHR LS EANMEREREFABEE
B FZASERUEENEZVLRERAXE. BR, ELATEYS, —IEEFEEFBEENHEP
frfel. XTROGMMFEREFESREO AR AEATFREREN, REES MK LRKY &

ERRTATREFNEERTE, EAAASEAAENFANESEFER AN IR,

W =

~ 3

= %5 X K
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A New Kind of Protoplast Fusogen-cation chelates and Their Effects on
Protoplast Stability, Regeneration and Fusion Between
Aspergillus niger and Aspergillus oryzae

Wang J ianhua!  Zhao Xuehui?
{ Feed Research Institute, Chinese Academy of Agricultural Sciences. Beijing 100081')
{ Laboratory of Food Microbiology, Huazhong Agricultural University. Wuhan  430070°)

Abstract Feasibility of cation chelates ethylene diamine-tertraacetic acid(EDTA)and ethyenegly-
colbis{ 8-aminoethyl ether)-N, N'-tetraacetic acid{ EGTA}as a new protopiast fusogen subsititute for
ployethyeneglyccl( PEG) was studied. It was found for the first time that these two chelates could ef-
fectively inducted fusion of the inactivated protoplasts between Aspergillus nigerand Aspergilius o-
ryzae . Ability of induction fusion of chelates was 25% — 69 % higher than that for PEG. Also, it was
shown that these two chelates could protected protoplast from injury and damage, and increased high-
ly their regeneration ability. Finally, the machanism of the chelates EDTA and EGTA on protoplast
stability, regeneration, and fusion for Aspergilli was deduced.
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