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BOE U pUCIS R, SR A= 10 M 0 238 2 FOAT B 725 R R R S P TR M
BB AL BN, A K B R s, RN B T SA A B TEN KR 4, 3ok pBAISS H
PBALSO % 00 MR K B BRI, Ap ML, pBAL0 FSHT M ERAR ER
PUNR B S MSME S — B, HERITDGE. pBAI3S %55 M B 047 O SURE L, 60T R 30min, TR E
70% LA b, Bl R RERBE 55~60T . MIZERBERA T pBATSO REBH MAURE 37% R, Bl R R
50T,

ERA ERKRN, ERFRTE, EE KRR

ER MRS Dl P A EE R HE,
HHREER—HBZER. CREFTEME
WAkBET LS, BEEHKEMERC RE
fuFks", I RESFAEL TR - BB
B ERFRMAE 725 5, ZEHESENE
KBIRBEE Y REFE B RRENE
BedF, ot — & B BT A BT IR A
GERAIERBENST IR RENRE. T
CB=MERKEREE.

1 SMREAE

EHES RA

P44 H E iR F AT B 725 (Bacillus firmus
No 725) KR IES A IR Pk, P RF
¥E.

1.1

TiRE A E HB101 1 DHSa k8%

H R, SRR RN FR pUCIS.
1.2 EHE

IBHFE: 1% HRE A%, 0.5% 8 5 47,
0.5% NaCl. pH7.0.

LS B HE: LBIEFRE T 1% fI B IR
. pH7.0.

IBAMLSEFEFENMETHFER
(Ap)E 100pg / ml. 45 B AR RET M
1.5% FRBE 8.

W BTSSP ISR 2. 0.04mol / L

B ML E P, pHS.8, 1% W R R, 1.5%
Ehsw, W T HEMEERE 100pg / ml,
1.3 #HRmEA
AN HEE LA, FuHE,
SFESEYESHEALEHMERKER
4y A, 4£3% 25§, Promega 4 ®], Pharmacia 2
T K, X-gal, IPTG PR BED L™
1.4 BRI TEPRERE
DNA B 4% B9, 8. %S S8R
[2] 247,
1.5 RRREARNEE
BEAHAFEREX Ap# LS PR L,
37C # i B0, B [3) 78 41 IR AL BAR 2
ERMNMEN. ALRBAETEE BE
2mg / mi B @M S0mol / L Tris—HCI(pH7.5),
0.1%Triton X-100N &5, W7 SP ¥4 L,
37C B, 0.1%L-KIR (A 8,
1.6 EBRKBITHSH
Wi 4 I 19 S R Y TR £, oas%Naaii*ﬁ
%, B2 T 0.85% NaCl &, A RERE, B OB b
. B 100pl, BN 100p] 2% 5] 45 € 83 (pHS 8 2
M), 55T KB {18 4h, BKEH 10min, B

HxaABEEERHME
1996—12—16-4 R
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OB ETE, B Warters244 B! 3 FE B0 3% (L 4
BT K 8 7 Y (46 B AL BHE BT B 4
B OB AT 5 )
17 EBEEHME

FMETE LS P iR GIE %, BOolE
Bk, BF TR, B, B0 LW,
VL] W 32 83 0 JE Y, Al DNS %YM E -l
RaiE,

2 ZRE5iTiE
2.1 EMRERMNTERENGE
M 5% ZF MO FF B 725 $R LB 24K DNA,
Sau3A ¥ 53 B8 U], 35 B o o e ol 3k, AR gk i [0
¥ 2.5~8kb i B, [&] BamHIB§ 4] 3% B B% B0
pUCI8 %3, ¥4k E.coli HB101 &, DH50, ¥4k
O T & IR R O ik B = A 0 6 S R TR RE,
HB101 (pBA135), HBI101(pBA140) # HB101
. (pPBA150). H " HB10i (pBA135) il HB101
(pBA150) B 7€ ¥3 /K i B 2 1,-KIRu €85y 4e 40
2 % 8, 4 B-i% ¥ B 5F 1F K 8 B, HB101
(pBA140) B IE ¥ /K R B R ep [l E A, 0 R %41
6> HSEE R Lk =4 5 R DNA,

B REEEERG E coli 41 H) T4 LY R0
% 5K R '
1. HB101(pUC19); 2. HBI0I(pBA13S);
3. HBIO1(pBA140); 4. HB101(pBA!50)

1997 4F 24 (9)
 E coli, ALK IEH L T, LR = RBLEIH
HTFHEREKEE(E 1), ZRHEHBIEH
i R E R R BT R,
2.2 EBIKBIEMSH

M & FEWOAR A% 3 HB101 (pBA13S),
HB101 (pBA140) #1 HB101 (pBA150) ) 8 1 7%
BAFBEONFHERT TE 1. pBAI3S Al
PBAISO &G B IE M K=Y U F FRHh T,
£ BT B R, 5K R (L — E
REBEE)E 90% LA L, pBA140 R B IE B B
KB AT T pBA135 1 pBAISO MM, — i
Yy 50%, AR —8. =0, %,

£1 RREARENN S ERR S8R

[::73 PR =B TN ainE S
HB101 &®&(mg) 785 11.77 4187 - 4383
(pBA135) % 18 27 955 - 100

HB101 &&(mg) 2092 7062 13506 29.09 2557
(pBA140) % 8 28 52 12 100
HB101 E&(mg) - 11.77 2445 204 2583
(PBAIS0) % — 46 946 08 100

SR EE N

23 HERRRA pBAI3S # pBA150 BIRBEA
TIBN AR il B Py X RO SRAY 1 R

JiRL pBA135 71 pBA150 45 §5 B B 59 32 8
KBERTYHRREFTE, ARRRE HiE—
EEGE HFRTEMAENBEAFENTE

WL R BB P A R

2.3.1 EH B pBA135 A pBA150 Ky bR il 4
PA 0 W P % Ko T 52 RE A9 ) 4 R pBA13S I
pBA 150 Fl & T BB ) 4 P U1 B e 1) 5 LR 41,
HREERERR RS BN FITE2 B2
o BRIk, MBI R ER
H R ES M 3, ARED Rk RS,
R pBAI3S FEA B B #9 3.3kb, H A H 4
EcoRI Y1 5, — ™ HindIll Y] &, — 4 Sacl Y1 &,
MW A PsAYl &, F Sall, Smal, Kpnl) .
pBA150 ) #& A b B £9 4.2kb, H F EcoRl,

Hindill, Kpnl & — Y1 &, B4 Smal M1 A, &
Sall M Sacl VI 5%, WM4F pBA13S # pBA150 ¥
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BamHI Y 5.,

1 2 3 4 5 6 7 8 9 10111213 14

785
697
5.86
470.
338 .
268 ..
189
180
145
133
1.09
0.88

E 2 HE4HFER pBA135 # pBA1SO HIRRH
M UTRE R 1 3k E
1. SPPI EcoRl; 2. pBAI135/ EcoRL; 3. 'pBAIBSI HindIII;
4. pBAI3S/ Kpnl; 5. pBA135/ Sacl; 6. pBAI3S/ Sall;
7. pBAI35/ Smal; 8. pBALSO/EcoR]; 9. pBA150/HindITl;
10. pBA150/ Kpnl; 11. pBAI150/ Sacl; 12.pBA150/ HindIIL;
13. pBA150/ Smal; 14, SPPV/ EcoRI

2 RAFRMPBAI3SHpBAISOHR BT
AR R A/

mEWEER

it AN HEXN
(kb}
Psil 47 05 075
pBA135  EcoRI 22 37
HindIll 3 26
Kpnl 6.0
Sacl 27 33
Sall 6.0
Smal 6.0
EcoRI+HindIll 21 26 11
FeoRI+Sall 265 22 11
Safl+Sacl 265 26 07
BamHi AR
EcoRI 34 33
pBA150  HindIII a1 27
Kpnl 125 55
Sacl 69
Sall 69
Smal 55 09 05
EcoRI+HindIll 26 18 14 10
BamHI s

«201-

M BT pBA135 Al pBALSO HIIEA F BEHI
MBI A AT ETESRE, ME RN
%77 (B 3), %9 pBA135 # EcoRI Ml Sacl 7E 8§
1% S ER ST K N, HindIl 6 8 R TEE 8
ERBXA. pBAISOIEA N B EcoRI B
TEIE 1 E K4, T HindI 16 127 KA.
G Sh, 3f pBA1SO BB 6 M F 45 R (RIS, 5
Xk F)IFFEH HindII £ 5, Kpnl fL 71— 4

Smal 1 ZEESHBE A,
I kb
kHs E ’
KHS 1 o PBAISO ¢+
E
L — pBA150S-1 +
B3 2 BA1505-2
10 - - P -
kh A -
- PBAISOS3 -
H E Sa
= L % PBAIIS  +
H E
4 4 — PBAL3SS1+
H E Sa
Y - pBA135S-2 -
H E
A' 3 pBA135S-3 -
E
+ 3 pBA13554 —

B3 EARR pBAL3S I pBA1S50 A A BLH) R ¢k
PO B P O SRR R T

+ HERAMEE, - VERAREL. BANREES
R B 5 HR RS DNA, S48 %% & BB DNA, ARER
kFmEEEA A, E EcoRl; H Hindlll; K. Kpnl; S.
Smal;, Sa. Sacl
232 BB IR EEIE H KB W pBAI3S AN
pBA150 7= 4 () B 7E 0.04mol/ LS ML B vh ¥,
pHS.8, ZE 30, 40. 50. 55. 60, 65 F} 70°C 5+ 5 M E
B 75, & 8 pBAI35 I ¥ B 7£ 55~60TC MG 15 8

B,k H pBAISO B SOC RIS R A,

233 B A0 3R E 1 3k B pBAI3S HI B A
pBA150 B BETE 30. 40, 50. 60. 70 £ 80C 47+ 5 &
{8 30min, ™ E 8 iE. pBAI3SE T 60C fR IR
30min /5 {58 70% LA LB §% 7, T pBALS0 BB EE
R &4 TN 37% HIREIE ). pBAI3S BE
B BB EEILT pBALSO BS.
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PEEREN, KA pBAI35 fl pBAISO Y
BAARKE. CRFRFE 725 £ R
MHRE R, HBE R, gaRmEkTE
HERSEEREMER, MENFRITE-
ERMAP-EMBEDR —ERER, BiEE
SEAKAMMIHAY, RNAEEIRRE
TRFEFRRERFRTE 725 FEARBR %
H.FNHEREERBREINERN T RBEH®
TEM, A THEFBASP R KB_ELH,
Hem B ER K- EBENEFE R
B pBAISO THERBIE N RBENETRDS
BiF (RIS, A XAR), R EZHFRITEP-IE
HBERARERNERYE, Sp-ERBEEN
SRR BT X, Bp-IEMM R K., Fh
pBAI3S FAWME R B ERRT 2 M F R
HR-E MBI R R A Y.
pBAI35 B #0 pBAISO ) IE M KB & &
A [, (B % 5 ARG 0 VE R AR A, X o T T

1997 4 24 (4)
MBS ERE T FNHE. TREN=E
A ¥ 85 A B B L RB A0 M IR M IR A B ST AE A
i,

8 £ X W
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CLONING AND EXPRESSION OF THREE AMYLASE
GENES FROM BACILLUS FIRMUS

Chen Wei

(Institute of Microbielogy, Academia Sinica, Beijing, 100080)

He Bingwang Zhang Jianhua Chen Naiyong

Abstract Three genes encoding amylase from Bacillus firmus 725 were cloned and expressed
in E coli using pUCI8 as vector, to give recombinant plasmids pBA135, pBAIl40 and
pBA}50. The starch digested products with the amylases encoded by pBA135 and pBAI130
were composed mainly of maltose, whereas the main products for the amylase from pBAI140
were composed of glucose, maltose,
analysis indicated that the amylase genes in pBAI135 and pBAIS0 were different. The
thermostability of the amylase from pBA135 was better than that of pBA150, more than 70%
of the enzyme activity retained after heat treatment at 60C for 30 mim, whereas, only about
3% of the activity of the enzyme from pBA150 retained. The optimum activity temperatures
of the amylases from pBA135 and pBA150 were 55~60C and 50C respectively.

Key words amylase, Bacillus firmus, gene cloning and expression

maltotriose and maltotetrose. The restricion mapping
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