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Extracellular 3-galactosidase from the culture broth of L. sporogenes was purified to apparent homogeniety by pro-
cedures including ammonium sulifate fractionation, Sephadex G-200 gel filtration, DEAE-Sephadex A-50 ion exchange
chromatography, and Hydroxyapatite adsorption chromatography. The purifying procedures resulted in 347-fold
purification with the overall yield of 39.5%. The purified enzyme had a specific ativity (using ONPG as a substrate) of
about 1,585 units per mg protein. The molecular weight of the enzyme protein was estimated to be 140,000 by gel
filtration on Sephadex G-200, and SDS-polyacrylamide gel electorphoresis showed that the enzyme consisted of two
identical subunits with a molecular weight of 72,000.
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Fig.1. Procedure of purification.
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Fig. 2. Gel filtration of crude g-galactosidase
on Sephadex G-200.
@, protein (Agmm); O, 8-galactosidase

(units/ml).



Vol. 13, No. 3,

acrylamide gel(0.6X7cm) 3ol 593} 3 column %
8mA2 AFE E o 542 "7)dE sk
A 7Ved 5ol Bk polyacrylamide gel® Coomassie
brilliant blue2 G Mg g SdtgE 7 2
w7 el B bl e Al o)Fxel ¥zt
ol dlaatatel 2EAAS A
o] &-dted & Ao RaE A& a3l

o4t x}t Zho] gelod ] 22 %38l native enzy-
meo} ¥-#}2k2t SDS-PAGE®H ol 23t subunit 2|
3}o] p-galactosidase-® T4 3% sub-
unit 8] & 3}k

o] 2] A %

AL vl

=}

j'_} al X}

ki

M)

HLHX
A1EOo) AEd wdrAes AUk ksl
e BH"WOM ifili AAG 4

(1) Ammonium sulfate fractionation; /&}%ou
21 o ammonium sulfate S 0.4~0.6 ¥ 3}5
5% Azbsle] HARMAL AUEE ¥ 3 ekl
0.005M B-mercaptoethanol-& #7}3F 0.01M <QlAb
G bEFN (pH 7.0) £ (50ml) ol &34}zl e

1-n
N
o

UL A3 Aoz TGkt £4 Fol 80%
= z
:
LOo_|500 2 z
E R
= = —
1 2 ¢
< [ ©
N n 2
R 8 o
g3 Z
e o ]
g 3
0.5 | 250 = Q0.5
M
Q,

sk
100 150 200
Fraction number

Fig.3. Ion exchange chromatography of partially
purified 5- galactosidase on DEAE- Sep -

hadex A-50.
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Fig.4. Adsorption chromatography of purified
B-galactosidase on hydroxyapatite.
®, protein (Azmm)
O, B-galactosidase (units/ml) ;
—, concentration of phosphate (M)
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Table 1. Summarizes of purification of g-galactosidase from L. sporogenes.

Procedure of I

purification (mg) (units) (units/mg) ()

Supernatant of culture 15, 400 70, 240 4.56 100 1

Sup. of 0.4 sat.of (NH,),SO, 9, 000 64, 575 7.18 92 1.57

Sol'n of ppt.0.6 sat.of 2,552 63, 220 24.77 90 5. 45

(NH,}.S0O,

Gel filtration on Sephadex G-200 95.1 53,021 557.53 75.5 122. 28

lon exchange chromatography 42 40, 068 954 57 209. 2

on DEAE-Sephadex A-50

Adsorption chromatography on 17.5 27,745 1, 585 39,5 347.6
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Fig. 5. Disc electrophortic pattern of purified V./V,
B-galactosidase. Fig. 6. Molecular weight determination of the
Analytical disc electrophoresis for homo - native enzyme by gel filtration on Sep -
geniety was carried out in a 7.5% gel
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containing 0. 05M A-mercaptoethanol for Molecular weight markers: a, g-amylase
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Fig.7. Molecular weight determination of the
subunit of dissociated enzyme by SDS-
polyacrylamide gel electrophoresis.

Molecular weight markers: a, Myosin
(205, 000) ; b, B-galactosidase (116, 000) ; c,
phosphorylase B (97, 400); d, bovine albumin
(66, 000) ; e, egg albumin (45, 000); f, car -
bonic anhydrase (29, 000); s, purified @8-
galactosidase.
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