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REYEBB EEAMEN. FRFVN. EHEERREWEENRE pH 48R 60CH 6. 4. ESOCHEME

HRAFHABTEE. RERAB L2 BEVREREFR . ESR In* Fe'' Co IWEMED . BE

FPAENEMERNEN MALESANSNDWENEE, E8 FDRTREATEES—#.5

WEGEENREMKIT HEERARE®, 755 C.BERTREY ONPG MBI KK ¥ % Km 43 2.

63mmol/L 0 4. 93mmol /L. B AR K #E 4 F K 1. 93X 10°mmol. min™. mg” protein AI'6. 54 X 10 mmol.
" min", mg protein. AMEKFR WA HBWHABE I HWF KB 2. 47mmol /L BEIMEHXHEA.

BH BERAAMEANTME L EABRARAIE T A RAFE=. WO EAERRE.
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PROPERTIES OF B-GALACTOSIDASE FROM BACILLUS STEAROTHERMOPHILUS
WEI Dong-Zhi CHEN Shao-Xin WANG Xiae-Lan YUAN Qin-Sheng YU Jun-Tang

(State Key Laboratory of Bioreactor Engineering . Institute of Biochemistry,East China University of Science and Technol-
agy~Shanghai 200237)

Abstract: A themostable intracellular B-galactosidase from a thermophilic Bacillus stearothermophilus was
purified by a combination of (NH,),80, fractionation, ion-exchange (DEAE-22) and gel filiration
(Sephades G-75). The optimum temperature and pH of the enzyme acivity were 60 Cand pHS. 4 respective-
ly. The B-galatosidase activity exhibited thermosttability at 50 C. The enzyme was significaantly activated
by alkali and alkali-earth metal ions. The activity was inhibited by Zn’* . Fe'*, Cu’ Reducing agents en-
hanced B galactosidase activity. Thiol-binding agents drastically decreased the enzyme activity. The enzyme
was specific for 3-D glycosidic linkages,and the identity of the aglycone molety also influenced enzyme ac-
tivity. At 55 Cthe Km for O-nitrophenyl-$-D-galactosidase (ONPG ) and lactose were 2. 63mmeol/L and
4. 39mmol /L ,respectively,and Vmax for both substrates were 1. 93 X 10 °mmol. min™. mg’'protein6. 54 X
10° mmol. min. g’ protein, respectively. The enzyme was inhibited by glucose {the products of lactose
hydrolysis,ki 2. 47mmol/L},but not by galactose. In addition, the enzyme possessed transgalactosylation

activity. Galacto-oligosaccharides, both tri- and tetrasaccharide, were involved in the products during lac-
tose hydrolysis.

Key words: Bacitlus stearothermophilus. Thermostable f-galactosidase,Galacto-cligosaccharides

BEFBEN, XA, TEREEAEAREREIABEERE. ETHTE=RANE
o HEARAGHAENER BRIABIHZEEAGHAHEMIENEE EKSEEZHEIR
RN LBRTHEHAEKBEN EMEAREIBRTRSEEHBERN ARG S EREN
EREABEGOS). A EFRAX P FAB T RS HAAZI EHER.

FHABETBIEXETHY MY AH. B3 HARER. B C WAL LA BE
BIEXWTABHA.BME. AoE B8 ABTESEY . WS, XEERHHT = O RN
BESRE AR THRF AR SET N AP — SRR, BAREREELR LT RE &
BB AR, AT LU R BRI A S R R AT EX — S Bk A T R
FREEROPIRY Y. AL REMAT K P EABMEEY AR 28 E BRI £RITH
(Bacillus stearothermophilus) EREE 50C~65CLUHB I T ERBENRRFEFREREAL B-F

PR, BRI R LA KU 8- BT 6 60 BT 5T 108 A S0 TN R 17 AL AR S AR B
E .
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1 #RS5FZE

1.1 &% ¥

111 HE-HRBHFRFE A TREEEER.

L1z Wi WERMEAALE, TAEREEEMH BOTRFEF SWRER B-D- o w2 38
H (ONPG) ,p-R ZH £ B-D-WLmi £ FLWEH (p-Nph B-D-gal)p-FEE 2 B-D-H 5 % &5 4% 7F (p-Nph
B-D-gle) i 3% 5 Wt 2k B-D-Mt 18 ¥ FLIE T (p-Nap B-D-gal) , X4 2% B Bt & B-D- it W 4 &5 88 35 (p-Nap
B-D-glo), M F L EPEFERR AR HERMNET LA RA A7, W H 2Ry
W,

1.2 Ak

1.2.1 RAMBEORS & BREBE. 8.0WEEE. ANNBRR MR, HEBUAR. RN
2g+ ¥ F 100mL, 0. 2mol /LpH7. 0 B¢ EEEL E s i b, 2 B3 2h, F 20C. 1 X 10°r/min E AL
30min, M EERAT T -4 40 BHE,

1.2.2 BAAi{l . BOE 40 MR MR AR 100mL, 30 %64 M1 49 (NH,),S0, £ B3, B L i W gk 4
A (NH.),SO, E 60% MM EE , B O W T3 % T pHS. 5, 0. Olmol /L B AE b 28 sh ¥k, A1 R —
R EN LR R ERBRIMATIER 0. Olmol/L,pHs. 5 ¥ i1 & DEAE-22 B#i4E, % F#
5l (7 4% pP A 200mL B3k, A& 0.5% ~3%NaCl § 3R 2 w347 By Br ¥R ( NaCl 1 5t %
0.500) . S HERFEHIBIE ¥, TUERMELEEBIRSSS 21 SephadexG-75 B A , i 54 B
Al N

1.2.3  FURE/KRR SR : LI EE 4094 (w/ V) LB (PH6. 5 BERR3h 28 sl ) 20mL, WA B LA IB 1T
M. BETHXRERGEN, KARE 55C. KL 0. 3mL, SR KBMM 15min, B.L, R _E B
RARBBAAGE SRS M.

1.2.4 MSIEESWE . BORW e ik WOCRR (7). B3 & X - 75 pH6. 5.55°C B 5K 5% (w/v) E,
W= R R B R 1 A,

1.2.5 BEMNE AR MNBEMAEE, £5 % Shimadzu HPLC, Shimadzu RID 10A IREK WA,
Lichrosorb PR18 EtfrH , B A Z M . /K=70: 30(V/V),## 8 10uL,

2 BR5Ve
2.1 BERSH{L

AR F R HSRRE R MR TR A P LI R, R T T e
MM R R 5K (NHO,S0, FRULE B FXHEH MRS 8 (E 1B 64, 2
BHN 7.3,18%K18Y%,
2.2 MmE;E pH

RENRE S5 CAMT MERE pH MBS 1. SR EWE pH5. 5~6.5 2 AMIE N 8.
X5 SRR E MR T A B B IR R B E pH L RE X MR X RS TR
HREILEKHE.
2.3 MNBEREEABATEY

PH6. 4 R T . 4 HEBC~75CRETHEMMNE N SEERAE 60 CH . B HIK ARG B
H.7E 65 C~70 CZ [0 A M BEIE 1 0K F 60% . VS AR IL R AR 70 45 B A9 IR B T s 4 52 g o
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BT ERMYBESE.ANESOCSSC . HOCHEMNBRAEA.ERME 2, HBAER
A—BEFEFRNEHE, KB 50C.55CH 60 CREIE LR/ 517 116h.14h H1 0. oh, 58 #
MESICRERFMRB e, B . AXFEORNF . EEIBOBES . RUBEEH 50C~

55C.
041 7150
{40
0.3
L
8’0.2 ,' S
nR
E 5
0.1 :\\ 4w
. AN
0 i A 0
0 10 2 2 &
58

B 1 Sephadex G-75 Bt IR il &8
~~ODseo - MEH

x1 SARF.MENDNWANNEHHEN

M K CGremol / LA 1% 11 (%)
bogi] - 160
EmMET
K+ 100 123
Li+ 1.5 i05
Ca* 1.5 118
Mg+ 1.5 205
Mnt+ 1.5 236
Zn* 1.5 13
Fei* 1.5 4
Co®t 1.5 57
Cu* 1.5 1
WKW H N
Todoacetic acid 1.0 27
P-Chiormercuribenzene 1.0 ¢

sulfphonic acid

B R M
Drr 1.0 214
Mercapioethanol 1.0 126

120

R (%)
& & s

=]

0 2

2 BENMEMERBESL

1 50C, 2 53C, 3 60C

2.4 EREF . BE R0 E W ERE R

ERBT . HEMAUMHAMBEHNERR
K LEERNRLE &R MG N EA— ENBIEE
H. Mg™ fl Mn™ "X &8935 I L F RS IE R, A 2
XRREN P EAFHF RS ZRXFH B FHM
W o E R T X RS A R A0 1 4 L X T
REEBRBRTSMEOMNBENRE, IR EL LS
EAMER, S HMRE.

RESGEMNDRIB NEERERTRE
RAEMSHESR, AMIHEHE D AERE
RTINS B AR TBHOEETLTHAL.
MABERFPEA N DTT HEZESEIE N BE
MMEEM, TEEFGRRPANRFBEES O
ML gEL.

2.5 BMiMEME—%

EEAR RS, #58 B- IR T X 3D H
RIFARE G 2. BRTM, MR B-DBFH
RAAHET 8, AKREE BFD-WH R
R . TOXT RN E R A KRS . e, 5
AEFF AR AR R R A RAM
Ew, - WAL B EWXIEE N FROSEM. . B-
R MEEA LM HBEEIE N,
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2.6 INFSHONE

B 3E RERY I ) # I LA Lineweaver-Burk SUEIBERE % RIR /124 S5 Km #l Vmax , 8
F Km # Vmax 435 3% 4. 39mmol /L # 6. 54 X 10" mmol. min. mg 'protein, F) I FEE B H 1Y
ONPG HJEY . .Km H Vm 4} 5] % 2. 63mmol /L M 1. 93X 10°mmol. min ", mg'protein, M\ # Km
MERTA B-EABMEMMNARYRMN S-D-LABTRNEANF £,
2.7 AWMAKEEBEMENANEE

AT HEIAKBET Y BIEIER, S NEABE RN PMA — RN E SRS A8,
B 2 A A S B0 H FE . ) Dixon fEERE RN M8 B R XTE AR S W H MO KIS 5. T
FEGHE R A2 FLERTT RS 0 38 B 4 3 19, I ) % B K/=2. 47mmol /L,
2.8 F-EABTHMEREFR

B-¥FUPEH BRI 0% FLWE 00 BTG 3 82 W 3, MBI T 50, B35 S B 89 7 4, SLA T W B K R
TN CRIESE R EZL 0 . WA, RN =44 HPLC B, i (358 = 08 X p- L U RE
i Fe BT RORAE LR LR R B (GOS) ,GOS B K84 & 5B 28 . WM AE K #
MEEHAMIIEE. TR KEME> A EBE L AR,

£2 MEFEARSOAREH U
T WA EN Y
ONPG (o-Nph §-D-Gal, 3 B) 100
i3] ) gm.
EEH 0 K
P-Nph 8 D-Gal 143 .:&‘” I
P-Nph -D-Glc 127 k
P-Nap 8-D-Gal 35 i
P-Nap 8-D-Glc 27 n0 + 5 . n
vh

B3 FLek#mE R
LA 2 EAMMEGW.3 =8,4

Bl AXARTAMNFRAHLENTAEF-HER OB S, A i EH,

$ F X M
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