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ARER#BERARIES « EHBIREMN
IHhE ABR EZWHE ALE

CRERFB M EM R AT, LR 100080)

Tkt —BBRARERLERERN I EEETR R, Foder" i Schaeffer™ ¥ # iy 4 W K
EREMERSZE ARERBETEEFHORERE  HEBMEG THUESRNAFTIEES,
ERRAR oI NTE F1 80 B 02 B 3EHHT 8 (Bacillus amylolique faciens) 1 7= B BE F0 15 0 F W 24
$89 30 K F R 8 (Bacillus licheni formss) AT R4 A T BT =0 « RHM&TEE.

1 HEAEE
1.1 E®
Bacillus amyloliquefaciens BF 7658, 3437 5 Ll 32 I BEIRI I~ 5 708 ¥ s Bacillus licheniformis ATCC
9789, H EB F R M E WK .
1.2 %L
121 EEE#AECM) . E8MHK 1.4 /% 1,.NaCl 0. 5, B 85% 2,pH7. 0.
1.2.2 BEEFE MM(%).KHPO, 1. 4,KH,PO, 0. 6, FF 8 # 0. 1. (NH, )80, 0. 2,MgS0, » 7H,0
0.02, W& 0. 5, DA 2,pHT. 0.
123 BAEKE.ECM A MM EFFES M 0. 5mol /L B, 20m mol/L MgCl; - 6H,0
1.2.4 FERERECD TR 4, THH 2,CaCl, 0. 2,K,HPO, 0. 2,(NH,),S0, 0. z,ﬁ‘!naﬂ 2,
1.3 Sk
1.3.1 %59 o M (SMM): 20m mol/L M T 4 — B, 20 m mol/LMgCl; « 6H;0,0.5 mol/L %,
pHé6. 7.
1.3.2 WHBERrM(NSM) 0. 5 mol/L NaCl,0. 2 mol /L BEHIME4H . 20m mol/L MgCl, - 6H,0,pHS. 7,
1.3.3 pH 6.0 0.2 mol /WG R BM ¥ . '
14 =EHEN
AR ORI ENER T . HERRSE=), xa B (PEG6000) (H &3 00 43 % ) 47
BEE (SIGMA)YZ,
1.5 BEREME
B H B E CM ERENEEHE L 37 CER 72 ,m BEAER iml SR ERENAE
P, 37TCHRB IR 12 /06, IR 1ml BN CM BEBEFE, T X POMTE 660nm 3 OD {H, IR B EEH
KEAHIE, B0 4D SMM ¥R, A FI SMM IR S RN, 1851, 37 CRE 1 e, RS &
M, W AT-5 KERKET 100C, 2 30 R KER, 4R OB EFER ARERER.
16 FERMS
REBRYERFEREK, B0 EHR, MA3I0KPEG6000W .37 C AL B 1 /it , @ 4> 32 PEG,

 BdLphEEmeREM .
EXTF 199343 A 23 HWH.
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SMM MEEHABER . BBE 10710\ B0 I1ml BHFE 7T—10u/ml HMERECM EHEL,
3INCHEK B Mot DEBELERMEHFTH. :
1.7 BERFPNHERE . BEELRNGE

MERTETN.
1.8 «REMEHNE

g T HEAR SRR % (QB747-80),
1.9 WiEEH

BB N WA G,

2 HR5iTE
31 FERNEN
2.1.1 HEERRTHOEH: BT EEAE R o 9 W& W B (Bacillus amyloliquefaciens) BF
7658 HIBF IS B #k (Bacitius licheniformis)ATCC 9789 W EHMIE N M, AT WFL B E. A%
K AEBEANBRABRSHBREE 1163 3, ) BF7658 B H T 7 FEE X E &K BF-59(rif'),
M ATCC9789 B BB EFHE AT-5GIM) , AWM R EHRPRAEBEHE EESE.
2.1.2 FAEREOERSS AT W LR o- BN E 90°C LR 15 28 W E S R 90X 1L
LT BE-59¢rif ) A4 ) o JEWMRRISRIE. A o s TRERRARY. A FREE TRRBRIEHE
HWBAER BF-59(if )7 50—60 C oY 23 M W% K F, T AT-5Cif 998 7095 CRIH T i 11 %
0%l k.
2.2 MERENER
121 BEEHNE. TR REFMEMER ST, FUEERHRAN BN RENERE
k.
222 BRNEEGFERGERTEH . LREREV.AT-5 A 150ug/m! FRERIER 1 ot . BR
993 L FFE R 4 4%, T BF-59 B ] 800pg/ml A 8Bk B FHAKF.
2.2.3 BRI EEREE DR R HE SMM & NSM 3R 8 S ki i 0 B R B R A
G WM, 7 SMM Jurii 1, AT-5,BF-59 {4 B4R E LR 99. 9%, Wi 72 NSM @, b5 8
B Bt Bk T R A M4 5 20 99. 9% H 69. 3% ,SMM [ NSM B3 S BT,
2.2.4 FARKEE.XEFHATS BRSO ERERATRS CM EFREFR L, 37CER
48 /B AT-5 BAMEEERY 4. 48% . BF-59 8 7. 64 R WBEH ENEE TN ERENRBHERE
ViR b, BF-59 BAERENT AT REREMBEEZRAERREES LW, B &, FAEEESN
BaRS . ATRFENHEBRE 0u/ml . HEESHALA.

Pk F A AN, R STUEREE B RS W% B, T RE Fik e B E %
B4 /AHZEFERRALLUMKEHEE.
225 ATS RAREHAKFEE . A THETRNATRAM N RENE S RENBSER.RR
AT-5 B RERREHTE, A RRRE TN RERE,100C30 49 RKESE.
2.3 MemR
2.3.1 WATHREEMS R FSEBM AT-5 BRKERYEAFES BF-59 F 4 RER S, % 5pl/
ml DNAase,30 % PEG6000 HET,37 CHRERS | S . EE 5—10ug/ml AIEEXH TR LS EME
F.100C30 e B AN AT-5 FERKFIZENZE, M BF-59 BRRAEERXHFERLAE.HA
MATHREREAFMEBRNEAE LTSRS . SREL BERE2 2X107 —4.3xX 107 2 H,
3.2 MATSEENEREE HABLENEE. S DKEZGASE. RETHRAEEXSHE
(10pg/mDAM R EBEHTRT  SRERSFEER . UFITSHEIRESFREE . HEE S

© REREE

AR ETEATIEE S 4R4EER  http://journals. im. ac.cn



im EREF-ARERERESEARS « RONBER 233

FE#IT T (R 1. ABRMWEK,.F-178 5 BF-59 ML,
¥ MEFF-178 IRAEENNE

% %S BEES
\ STCHER 24 i, B 18K B (D=6 — Tmm) b
FBATSGir) | ERASLH HRRK, S FAEH URRE R KL 8 R
. . JICHERF 24 ML EAGCHU)NWED=1—
BF-59Gif) | 78 M MER KR 2mm), & K LBRF 48 DB B AL A
_ VCHA AR BEOAAYN ) KED=1—
M FF-178 T8 MR RERKER 2mm), A K, R, 48 D B GO

233 BETSRES « RN RERE T 1536 5, M - ERMIES, 5 AT-5 i B
B 35—90% . BH— LWk F178,F-212 3 STt AT-5 5 BI# % 84. 5% 68. 1%, 542 10 KL E.,
FRAYRE, ERER M, Gt AF-5 &, It BF-59 1§, L% 2.

%2 BETRRANNIHERLEED

W5 N AR WS 1 O EAR i h HME D
i (u/mi) AT-5 BF-59 (mg/ml) {u/mg) AT-5 BF-59

#£¥ AT-5 33.8 100 / 1.4 24.1 100 /
BF-59 134. 3 / 100 0. 96 136.9 / 100
M4 F-69 48.1 142.3 35.8 1.25 28.5 118. 3 20. 4
F-169 64.5 190. 8 48.0 1.10 58.6 243.1 41.4
F-178 62.4 184.5 46.5 1.50 41.6 172.1 29.7
F-212 56. 8 168.1 42.3 1. 40 40. 6 168. 5 29.0
F-304 45. 8 135.2 34.0 1. 2¢ 38.1 158. 1 27.0

2.3.-4 WM S BRMES TR BEN L ERIIE MR MR T, 00 TN 15 8 (R 3). %
BOREF 0 MR BT, F-178.F-212 RS AR K5 2% 95 7 98. 0% B E W
WSS B TR (R 3).

¥ ESEAEE(0T.15 M0

W5 )
[} BEFmA08
bigiy | 132 15

=& AT-5 33.8 35.2 104
BF-59 174.7 5.7 3.2
& T F-69 48.1 49.5 102
F-16% 63.8 3.3 5.1
F-178 5.7 62.9 95.0
F-212 56.0 53.9 98. 0
F-304 45. 4 45.7 100
F-347 40.9 35. 4 86. 1
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2.3.5  BEZKHEEE B P AT - 10mI1 % 3 B, 0 A BB I 1000u/g, 60 C KR, RS DT IA B
1/6000 mol #HH ,F 700nm <M OD {H, FHHTHEZH.GRE DY, EHRZET. MR
AR R H R BF-59 Bt AT F-178 #1 F-212 B ,AT-5 8848, ENMKRTHERR
G.—G EE%E . F-178 E e A A 2. MY R 4.

™4 MR YW T

MR ER S BAL )
L
G1-Gz Ga-Gs Gs‘G:n
* B
AT-5 1-1 42. 4 56.5
BF-59 7.4 35. 0 57.6
BmEsT
F-178 2.9 50.1 47.0
Gs
Gs
0. 001 - BF-59
F-178
0.01F G:-
8
A AT-5
0.1 - G
Gr 6o
1.0+
Ga-o
Gz Gs
. A i 1 1
0 0.5 1.0 1.5 2.0 (h)
Bl RETSEEKRERNSERHEEME W2z METF178 RMERN-RAGENHN

SR B R E RS BAR, B T — e F F-178, BEERE T 0K, URE T Bay %
toAREEP - EEMRRBRITT T RIFERM.
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INCREASING OF YIELD AND
THERMOSTABILITY OF a-AMYLASE
BY PROTOPLAST FUSION

Wang Junying Kong Xianliang Jiang Liping He Zhiping
(Institute of Microbiology, Academia Sinica,Beijing 100080}

Abstract Fusants F-178 and F-212 were obtained by protoplast fusion of Bacillus
licheniformis AT-5 and B. amyloliquefaciens BF-59. Under suitable conditions for
protoplast formatiom with lysozyme treatment,the rates of protoplast formation of the
two parent strains were 99. 9-—100% , while the rates of protoplast regeneration were
4. 48—7. 60%. Before fusion,the protoplast of the parent AT-5,resistant to rifomycin,
was killed by heating ,but BF-59 was not. The frequency of fusion is 2. 2X107*—4. 3 X
107%. The yield of a-amylase of fusants was intermediate between those of the two
parents. The activities of enzyme from F-178 and F-212 were 84.5% and 68. 1% higher
than the parent strain AT-5,respectively, The enzyme activity retained more than 90%
after heating at 90°C for 15 min without any protective agents. The enzyme yield and
thermostability were stable after 10 generations on selective medium. The starch digest
of the enzyme of fusant contained mainly oligosaccharides of G;—Gy,.

Key words Bacillus  amyloliquefaciens, B. licheniformis, protoplast {fusion,

Thermostable a-amylase
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