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BE ¥ B X F o474 Bacillus megaterium &40 4! a 32 #r65 X B £ )f & pBX05
#2 pPBX06 (pBX06 /a4s #4F B F 4R M 1 R Sk & 0.65kb } sédhrd ) ARE
#f 1§ Bacillus subtilis P &35 85 a 32 85 FF %)% 64 kD 4 58kD , % 111 #)t
ENAMERE, AELAFELE, KRFTE. RESK, RIEPH, RABLHRFHH
HER, R_FHEHKEEHGEWHHEHR AR,

X@iF. EXF AT, o xbHas; 1ERFmITH; pBX95; pBX9s

w8 MM FI# B E A B. megaterium AS 1,1127 h BRI T a & Brks £ H. #
A U AL A i FRORE pBXOS 75 A B AT B vk £ A B B R Rk 0.65kb B, 13 BIHE AT 4 kL
pBX96 "' o pLIFURIME R R LT 37X B o AT FEEK IR AN EE WM, AT
BBy S SRR 06 R, T3 47 pBX05 it pBXO6 A ELHF By 5y DI K BE, BE4T
AEfOIEAL. W& AR BB (LLTFR PBXO5 MO Ry T & 24 64kD, J5 & ™ & 8§ (LLF %R
pBX06 ) iy 5y 71 4 58kD, Wi Hysy FRMZE 6kD, (b RIGER yF B/ i BE AOLLIE
HIRE T 1R MBHBTERMIER Y A LA T LM AXEERE BT LR
o

A S

—. M
RFHEBF M B. subtilis(pBX95), B. subtilis(pBX96),
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Hrdko

=, EREFRF

DEAE-#F4: % (DE-32)#y [) Whaman 24 F], 7 M Bt & fo N.N.-F XN AK B ik WH
Sigma 2\ F], H B ibiR 0 .

m, R K&

1. B§iE AR, A DNS % B Rz o JE Br#giatt. 7E 50°Ce o b feky AR 4 1v
mol ZETERE R 2 1 ANEEE D AL,

2. HARSERME. KA Lowry i1,

3. T EMME. FA 10% SDS-PAGE %t Kriik. WikEEEHERIIAR Y, K
P R O R e Y B, 5 — Ytk Blank B IR RRMENS, RESHF0.2%
AR PERER OISR |, & 50°CIRA (R 30min, IR R B RIER BT R MLE,

4. S S AR, SR fid bk 7k Pharmacia £\ F]fy 18 3h 3K d1 I ECPS 3000/150 F1
FR kX FBE 3000 |47, #RiZARIEHFRN SR, Pt i #ZR Pharmalyte 3—10;
DL H 4 B R E A (P! 3.5—10.3) kR Pl IR ERHH .

A, uiE BENHE

B.subtilis(pBX95) 15 B. subtilis(pBX96) 43 B LA — B8 ¥ A W #5535 26 08 17 Wi 3% S L8
1% B A R BRI R, 37°C 1 & 8 R &% 5 48h, BOOWCR B, Pk BERREKE:
#r, WeHBWAE 35% —65% thiTdy, BT AIXMKTESEN, B & BEEREY. B& LD
F 0.02mol/L BEE4X4R dhifk (PH 6.5) F-Hjid i) DEAE £F fFEH:E47r, FHE 0—0.3 mol/L
NaCL (B8R0 P28 oh it b A7 B0 BEDE Y, e DBy A tE3E 5y, BATIRE/S LA Sephadex G-100
bR, WekdebrBerE bRy, R4 O 15 R 0L

N BRKEEHRERT

IR AL 10 AL NA 10mg R PEDESY, 7E 50°CHE Ak, TR,
HRRESH, RAFEREBHT T,

# R 5 B

Bois sk Bk, $5MEch pBX05 B§Fn pBX96 MR ELI% h. Table 1 W I, pBX06 B AYELTE
HEETEREER, TETERE S DA pBX05 Bi& T 1 5.

=, PFREZEHRS
SR/ SDSTE M Bk T %8 B iy 3k M & pBX05 My 4 T & &2 64kD, pBX96 fi§ 4 F i
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Table 1 To Compare Specific Activity of pBX95 and pBX96 Enzyme

Activity Protein Specific
Step Enzyme activity
U/mL mg/mL u/mg
Crude extract pBXs5 236 5.82 40.5
pBXs6 452 5.55 81.4
h pBXos5 253 0.81 312
Sephadex G-100 pBX 96 1861 2.43 766

A& 58kD (Fig, 1) HIH i 58 B b bk MIE P 1 5 vl )5 4> B 26 5.35 F15.05, 4.9, WL(Fig.2),

8RS
& X
e .50
94k 2 i
67k e - 15
43k
Ol ¥
14k
Fig.1 SDS polyacrylamide gel electrophoresis Fig.2 Isoelectric focucing
lanes 1 and 2 showed prolein band pattern electrophoresis of a-amylases
of pBX95 and pBX96 enzyme stained by lane 1: pBXg5 a-amylase (PI=5,35)
Coomassic Brillant Blue R-250, lane 3 M. W, lane 2: pBX96 a-amylase (Pl=5,05, 4.9)
marker lanes Aand B showed the band of lane 3: calibration kit for PI
pBXgs and pBX96 enzyme activity after (PI 3.5—10.3, Pharmacia)
protein renaturalion A and B: active bands of pBX95 and
pBX96 a-amylase respectively
=, REEHANE }
10
JH Lineweaver ] Burk#: i 7 pBX95 8§, /

- PBX06 FRfR R B (Fig.3), pBXO5 By Km
{H£0.0072% , ipBX06fE M Km{g £0.014 %,
#4534 pBX05 EERY B,

W, R EESEE R IR

pBX95 i i1 pBX96 Ff ity KM Eky 44
PREBAEE BE(Fig. 0, n[ W efkigiE
B —MEHME . rra— pra—— p 390

B ' 1/8

A, BRENRERE

Fig.3 Lineweaver-Burk plots of a-

¢ 0.02mol/L pH 6.5 ffy B R $h8 Wi o BXes aamylase
‘H:_F’ iﬁﬂ"iﬂ"fﬂﬁ!ﬁﬂﬁﬁiﬁ jJ E{J ,32 Hﬁ"_, ‘% A—A pBX96 a-amylase
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(Fig,5) %1 pBX05 Bi i &M B R 55°C, 1 pBX06 i i & i B & 65°C.
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Fig.4 Paper chromatography of hydrolysates
of starch by a-amylages

lanes 1—5: hydrolysates of starch by pBXg5 a-
amylase

lanes 1°—5° hydrolysates of starch by pBXog6
a-amylase

lane 6: standard glucose and maltose

the time of taking samples 1—5 and 1°—35° ia
1min, 30min, 1h, 2h, 24h, respectively

Fig.5 Effect of temperature on the
activily of enzyme

® —©® pBXo95 a-amylase

A— A pBXg6 a-amylase

. BREMRE pH
A1 0.2mol/L ¥y Na,HPO,-0, 1 mol/L fy ¥ $RgRCH1 pH 3—8 M ok, 4% DNS ¥ Wiz
o FEBEIE S, M Fig.6 7F H pBX05 Bty 5& pH 5.5, Wi pBX96 iRy #E pHA6. 0.
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Fig.7 Effect of temperature on enzyme
stability

®—©® pBXos a-amylase

A-—A pBXg6 a-amylase

Fig.6 Effect of PH on enzyme activity

®—@® pBXo5 a-amvlase

A—- A pBXo6 a-amylase

Buffer system; pH3-—8 phosphate-citric acid
pHo—10 sodium carbonate
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t. BHHREY

L4 0.02 mol/L pHG.5 BeReh4R shilefie HIKEHE, 4 BB TF 40°C, 50°C, 60°CHEHEAEH
BB, ELEDEPREET, REARERGMERABED, SR Fig. DR B pBXo6
M7 40°C 1R 4 hiE B JL P Rk, 7€ 50°CHME 4h MAE H D54 50% LA L, s pBXO5HE
7E 50°CHRIE 4h #MAIEH A 204,

Hi A BT, JRE pBXO6 B b o 3R 2L B bk pBXO5 ik 4 0.65Kb B
3% Ho 2 kBG4 TR AR . pBX96 EjLk pBX05 f§ Lk & HagtH—f%, Mt EBRAERLE
Heb 5 pBXO6 BiHY LIS HIRM W AR R TR E R Ko (ES—E+P) ZBXKE
s T b IR, 3X 5 pBX96 M Km %)% pBX05 f§ Km {H Mt &5 R WF
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Comparative Studies on the Properties of a-Amylei'se in
B, Subtilis Produced by the Two Plasmids Carrying

B, Megaterium Gene

Yang,Li-zhu Ma,Ming Wang,Cheng-yi Ji,Yong-gang Chen,Qi-min
Jiang ,Ru-zhang

(Laboratory for Biotecknology, Dept of Biology, Nankai Univ, Tianjin 300071)

Abstract Plasmids pBX05 and pBX06 having carried a-amylase gene of Bacillus
megaterium (pBX96 is a derivative plasmid which lacked spontaneously 0,65kb fra~
gment during heredity) expressed two kind of molecular weight of enzyme in Baci-
1lus subtilis, 64,000 and 58,000 Dalton. Their specific activities have two fold
difference. They are different in pl, Km, thermostable, optimum temperature and
pH. But they have same chromatography stain of hydrolytic production on starch.

Valine is their N-terminal amino acid.

Key words; Bacillus megaterium; a-Amylase; Bacillus-subtilis; pBX95; pBXg6
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