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BRI RE D (Kluyveromyces lactis) R ERELREMLIRIE, HA-LHME W(E.
C,3.2.1,23) HIEJI05,56u/me. BREEERIE, WRIE, PAPMA-Sepharose 4B 2
i, FLAEEGHLIE ST A3Tou/me, 4 {0 T 66.24%, SDS-PAGESFEH— & M, 4 T B
85000Da, E{EHMELE pH #£6,4—6.8 28, BERE 40C, 50CRIRIGminkg 5 ¥ &
90%. LISBRSEE-B-HAMEHE (ONPG) R KK EE h2. 78mmol/L, BHIIE % K &
PR ISR ES IS 0 — NI GIER, BERAUDHIEEET), Fet. Zn2+, Cu?*, Ag*,
PCMBHINBSE&EFE RIE 1 4, Mg2*, Mn»* FIREFIZE 2 BN EERREEE .

XA AREGLARY, p-LIETHALEN FH4l

B-LABBEHRANRIVFEETZ
BRRY, RESUYELEEEARZ A
BRI RS, HFBCNMAE F Y, BE
BEARTY R BN ABRRE K ERE
&, AAREFAMERHT, LEEK
A5 HE RN BRA0REE. ]I
MWHAR RS I —b 7 R AT B
—— B B B BE(Kuyveromyces
lactis Y, ,-1)"%7, EBIEET™ A 8
e, FUBE RIFRRFE ME . HIE
B 4 PR AL W A AL B FL AR THEE B UL R
ERAETFHEES. EXRETE AR
BHAE. AbRAXREEERN,

OB f 7 ik
(—) e

ABEEHEEIY, - IH K REE
KEMENRHBEDMAMEE F - &
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1, AEHEEFEE: 20% W/ VE
EoHEEHT, 2% 2 %%

2, BRI 4 UAE, 2UE
HE, 0,2%EENE, 250mi=# 5 i ¥
50ml,

(SR &RMH

28+2°C, #iE7em, 110r/ming: &
AFERIEFR42h,

(M) 2R T

M EX G -p-D-E 1 # H(ONPG)
(Sigma)y A B (DTT) (Serva);
PAPMA-Sephrose 4B (EH-K % 4% {b
£ 42 #t); DEAE-Sephacel (Pharma-
cia)y BEHERAMEHX)Y (P RETA: P HaE
Bridsr .

A CF1e926F 3 F10H W El,
TSR PEBXEHE 230026,
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(R)SHRAE

1. B850 Ml . 2mg ONPGET

1mlo,05mol/LpH7 0B KH, PO, -NaOH.

( & 0.,5mmol/l. MgSO, - 7H,O #
0, 1mmol/L MnCl,) 42 i E . T
fE SN W E B, 40°CH M 3min,
0,15mol/L Na,CO,ZE5sml £ 1k K R,
72148 EFCEE T T420nmi JE R U &, Bl
14384 ONPGR 4 1lumol ONPR) B8
H Ry — A EE NG J B,

2. ZE&EBNE: % MBrad ford
U, MEEAMFMBEE.

3. Bedir £ RPSDS-BW B
Bl A S BE  FA Yk, B Laemmlit T i,
WA 4 %, B9 %, Bk IkpHS. 3,
ZDETRIER-250 &,

4, ST RWE: LICEIT MRHER
g iEEA(68000Da), FFH HE
(45000Da), BRERET FE(30000Da), B-#.
IREH(17500Da), FH B (14300Da),

g R 57 W

(—)EBEE-FI W I Wak

LLEBAOHHS BEEFEREAH
0.05mol/Lg BL 4% R (BL N2 i 35 [
) o B0 58/ mlE iR, 60MPaw R %
4 WRKRIBEHD, 5000r/minid ik Bl
30min, H_EEIR.

2. WERERULIE: T LiE #k360ml
A PEHE AL N BB ER I oK Z260%
HFnREE, #E4b, 10000r/min® i & O
20min, TLIEET8OMULEMpR, 10fF &M
ZWHEENTER (4 °0),

3. WWIIE: WRBSE4°C, F
REBERMAN 4 CHERFP, REALEE
Ly 8000r/minEs . £a20min, BUL I B2
WTEBRERKREE, FIE T4mlE ik
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M1, 10 000r/min®.La10min, FIEFHRA10
5 PB4 B A,

1, BMMEBEERWRMEER. &
WraFpyEEWK 4oml TR Fr 2 o 18 F
M4 () PAPMA-Sepharose 4B E#riE
(1,2emx 18em), FH0,05mol/L22 mhikdk
%G B &0, 25mol/L KCIRYS W i ¥k
%, R A0 Imol/LaE 2 & M
WM. o, 5ml/min,

5, BEH RAHXEEWR: H
0,05mol/L# ¥ & F fis HX E # &
(1,2emx 1,8cm), #% Lk 466, 67, 68=
EEWE HE ARSI E frofFk
FOE ERE, H&0.2—0,5mol/LifY £
wA00mlfS BE pE B, i 9K O0,5ml/min, &

A B C

1 gk E#RHSDS-PAGE

Fig.1 SDS-PAGE of samples from differ-
ent fraction number of DEAE-se-
phacel chromatography
A, Acetone precipitation; B, ands C. Tube
number 31 of DEAE-Sephacel chromatogr-
aphy; D, Samples applied o DEAE-Seph-
acel column B



350 g ¥ T

9 3%

330, 31, 32=E M,

6., DEAE-Sephacelf¥ 2 #7, F#k
K 7% P 1015 {10, 05mol /L& ™ i 5% 7
47 (4°C), DEAE-Sephacel#(1, 2em x
18cm) A Mg rpik400miE#, & B S
AR Fh ik P R E 280nmE R Uk &,
£0.1—0.5mol/1. KCIpy@ g 88 B ik

7. SDS-PAGE%: s B & ge. 1
SDS-mRfERESE R ER, e L&
Wweymdong, HFRWAE L, TN 4k F
MRS R — &0, Wi RAT I

8, @i b5, JSEBAMBELE

B, ¥ 0.5ml/min, Weds 31, 32 % 1,
21 ABEREAERGAERNIRA{L
Table 1 Purification of p-galaciosidase from K.lactis

| Total  |Enzyme | Protein | Specific | Total  |Fold of | yiarg
Step volumn |activity cong, activity | activity |purifi- (IV)

(mb (u/mly (mg/mb (u/mg) () cation 0

Crude extract i60 r 32.0 5.73 7 5,56 ! 11617.9 1 100
{NH,>:30 fractionation 80 129,89 17,2 7.56 10380,1 1,36 80,2
Acetone precipitation 40 176.2 2,71 5.1 7049,0 | 11.7 61,2
gﬁgﬂfﬁ;gfggg;"se 4B 11 B41.1 5,83 92.9 5954,8 | 18,7 B1.7
?ggﬁg{:ﬁ;}.’:gg; 10 456,1 413 110.4 | as61.0 | 10.8 34,8

DEAE~Sephacel |

chromatography 5 269,04 0,73 368.5 ’ 1345.0 | 66.2 11,7

(Z)BEBe-( A MERMN R
1, 8- HEEMNLS T Hdk
UM RS E Iml, XM B T E R
0, 1m0 smBE B A ®(H 1 %4SDS,
5 %5 3 Z B0, 02mol ) LR Ak 42 1k ),

0
[
% "
= 45
‘Q fr

40 :

0 0.5 1.0

Rm

Bz BEFSOHFTFRNENGRTERE
Fig.2 IgMW~REm curve of protein
molecular marker
A, Albumin bovin; B, Ovalbumin,
C. Carbonic anhydrase; D, p-lactoglobuling
E. Lysozyme; F, B-galactosidase
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100°C7K# 3min, IERMEATEEA M &
R, BEkRALaemmli'" & # R 4
PREI R 2.

M EBRMPZA T T S
AF B H85000Da, Dickson'®'EHK .,
lactis B- LI EHH T EF 135000Da,
MEHERK, XTRESEHRERFAR.

2. B-FA B HENRERMIBE.
M3 EzA, ABRTGEBRBINENERE
fE IR %40°C, 50°CH L RN S EHE
TH, SajAREME ',

3. P-RABEBRN & &pH: £
EpH¥pHe ., 6-~pHs, 8, pH> 7 st PH<
6, 4R} BRSO TR (E 4 ),

F AT 2 1 7L B R EpHE FR.C,
Dickson i & pipH7,2'%’, 5K, fr-
agilis''* 1 ' Candida  psendotropic-
alisV' PR B HLEL X pHE B E &
S4-3 M ApHMM, BILEMNT K #
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Fig.s Effect of temperature on
the activity of p-Gala-
ctosidase from K. lactis

$4. BB S S, S£RnEs, [
4, B-PABEEHEANEEN. BE  R35CLH FEAERE, 30°CHEEI120min

LEBRLBEATAY, BRIMMETAR BOHH2%WEIE 5, Bk g Ho—

BETAMRELSmMin, 60min, 120min 4 CHEELRIES0% L, E RYESIE F,

100

H4 BREpHMEBEIMER

Fig.4 Fifect of pH on the activity of #-
galactosidase from K, lactis

8

Relative activity (%)

S
30 35 40 45 50
Incubation temperature("C}

Hs AWEHABESE

Fig.s Thermal stability of g-galactosidase from K.lactis
A. Incubating for 15miny B. Incubating for somin; C. Incubating for 12emin

5. B-FAWERHNPHI: € H: 1 RONTHEHEHSIWIALBHBPHE & #
B N HpH i # H30°CH B 60min, TR,
AREWWpHE6.8, WK B EE 7, 4 6. B-PFLIHEES B B B
R(E6)FY, ApHe.0—pH8.2VE By KEFEH. HERMRSTREEWEY
MR RAE Y, TESLTER SN, EEMEiL  ONPGE40°C K 3min, F420nmid il 32
&, 5 SCERRGE RO BEREFL B U AL, Wi, LiLine Weaver-Burk ¥ %
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Fig.6 Effect of pH on the stability of
B-galactosidase from K.lactis

EMEEET7, NELETRH A BEX
ONPG K m32,78mmol /L, bt #k
iR & W1.6mmol/L (Robert C, Dicks-
on'®) F11,78mmol/L(Ludwig''®') ¥
R, RAKEHEE H0, 1umol/min,

{min/xmol)
=3
o

L
A4

S\

—a i A L

0 500 1000

1
= (/g

M7 #AEMLine weaver-Burk £2

Fig.7 Lineweaver-Burk Plots of
p-galactosidase on ONPG

7, BEXL-RIBEHNEW. W
TP SIS NN, B
R R AR B Y 1,0mmol/L, 30°C
RIB30min/5WEEE 1. ERME 2.

HRERE, AR HEEE s
HAMEBEEMMHER. BRIESKE™
YR B AR RN D RERNRA, 5K
SR CRIBBE AR, SRR R

F 2 RemAmNShnEN

Table 2 Etfect of some carbohydrate on

the activity of P-galactosidase

Reagents Relative activity (%)
Glucose . 91,8
Fructose 78.9
Galactose 73,8

Sucrose 96,2

Maltose 63,2

Ribose 36,0

IPTG 80,2

(None) 100

®3 REGSUHNENNER

Table 3 Effect of some compounds on
the activity of B-galactosidase

Reagents ’ Relative activity (%)
None 100
NBS 16.8
PCMB 17,9
EDTA 20,1
Dipyridine 93,8
NaF 89,7
PMSF 78,1
. 2-Mercaptoethanol 115,9
Glysin+HCi 1155
ZP éﬂl\gsrcaptoethanol} 27.8

£ 4 EAMTHRTANES

Table 4« Effect of various metal ions on
the activity of B-galactosidase

from K.lactis

Reagents | Belative activity(%4)
{None) 100
NaCl 87.3
CaCl, 107.4
KCl 83
MnS0O, 412
MgB80. 226,9
ZnS0, 42,3
Cul0. 34,9
Li;S0, 88,9
CoCl: 205,5
AgNOs 32,5
FeS0, 41,1
Co** + Mn?” 321.2
Ca?* +Mn?* 144.8
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BORNMORTHER RESEEN
7, BN mMEERREAERR, BRALH
B, HYBESH—-SEF.

8, JURME EBL MM FIXBRE I E
W %3 HHEMbEYEICSEBR—
REEEImInEREE T, FMLesPk
WERK10mmol /L, HEIFH: £R%
A FEDT AR 3 £ AKX EEIE 7 H BRI
B, ook 2 SRR Btk BN A
—ERERIEER, HA-SHERMEAE
RAAERD K, BNEAERFEENGER

F % 5 ,NBS 2 38 2130 H 48 F , NBSH
HEER, X—#RFaKup' "B &
P, ENBSE SR{uts HE, & B
B EBEEBROA R, Eit, NBSHm
SRR EASBREEEIIRONER
—iEZE,
9. &RBET IS H R,
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ETFElomin, A5 HN 8IS A,
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Purification and Characterization of B-galactosidase

from Kluyveromyces lactis

Shen Weiqun Guo Jieyan Li Yongfu
(Dept. of Microbiogy and Microbial Technology, Fudan Univ,, Shanghai 200433)

Chen Huiping
(Shanghai New Type Factory, Shanghai 2o04s7)

Crude extract containing p-galactosidase(E.C, 3.2,1,23)specific activ-
ity of 5,56u/mg was obtained from K, lactis through high pressure hom-
ogenizer, B-galactosidase wag purified 66,2 fold by (NH,),50, fraction-

ation, acetone precipitation, affinity chromatography, hydroxylapatite

chromatography and DEAE-Sephacel chromatography, The purified enz-
yme gives a specific activity of 370u/mg(using O-nitrophenyl-g-D-gala-
ctopyranoside as the subsirate), When the purified enzyme was subjected
to SDS-PAGE, one band with an apparent molecular weight of g000Da
was observed, The enzyme showed a pH optimum within pH6,4—6,8,and
temperature optimum of 46°C, It lost 80% activity when incubsted at 56°C
for 15min, The Km for ONPG is 2.78mmol/L, B-galactose, the natural

product of this enzyme, has some inhibitive effect while ribose strongly -

inhibites the enzyme, Fe**, Cu®**, Zn**, Ag*, PCMB and NBS also sir-
ongly inactivate the enzyme, The purified enzyme gives maximum activ-
ity at the presence of Mg?*, Mn** and 2-mercaptothanol,

Key words XKluyveromyces lactis; B-galactosidase; protein purification
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