GAH-201

O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

-GALACTOSIDASE

from Escherichia coli

E p -o-Galactoside galactohydrolase (EC 3.2.1.23) B
i CH20H
HO/ly Q\O-R
u H\OH H /4 +H,0 p-Galactose + ROH
H  OH
[ -p-Galactoside

%PARATION and SPECIFICATION

Appearance
Activity
Contaminants

Stabilizer

%PERTIES

Stability

Molecular weight
Isoelectric point @
Michaelis constants

Structure +®

Inhibitors

Optimum pH

Optimum temperature

pH Stability
Thermal stability
Substrate specificty

. White amorphous powder, lyophilized.
:GradelI 500U/mg-solid or more
. a-galactosidase <1x10%%

a -glucosidase <1x10%%

B -glucosidase <2x10°% .

a -mannosidase <1x107% m

B -mannosidase <1x107% P4

proteinasee <10mAbs/mg-P %

. Mg++ a

9

Q

Q

>

5 ) o

: Stable at —207C for at least one year (Fig.1) 1

£ 540,000 12 %

4.6 (]

:3.0X10*M (o-Nitrophenyl- 8 -D-galactoside), 6.7 X10°M (p- 8

Nitrophenyl- 3 -D-galactoside), 2.3X10-*M (Phenyl- 5 -D-galactoside), g

2.5X10*M (Lactose) a.;

: The enzyme is composed of four identical subunits having a molecular a

weight of ca.135,000. The amino acid analysis indicates approximately %

1,170 residues per subunit.
280nm =
E1cm (1%)=20.9
: p-Chloromercuribenzoate, lodoacetamide, heavy metal ions (Zn**,
Fet++ Cd**, Cu**, Pb**, Ag*, Hg'*), lonic detergents (SDS, DAC,

etc.)
:7.0—75 (Fig.2)
:50—55T (Fig.3)
:pH 6.5—8.5 (25C, 20hr) (Fig.4)
: below 50T (pH 7.3, 15min) (Fig.5)

: This enzyme specifically hydrolyzes 3 -D-galactosyl linkage (Table 1).

Effect of various chemicals  (Table 2)

‘?LICATIONS

This enzyme is useful for structural investigation of carbohydrates, the determination of lactose
(foodstuff analysis) and as an enzyme label for enzyme immunoassay.
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KAY

Principle:

o-Nitrophenyl- 8 -D-galactopyranoside

(ONPG) M» o-Nitrophenol (ONP)+D-Galactose

The appearance of o-nitrophenol is measured at 410nm by spectrophotometry.
Unit definition:
One unit causes the formation of one micromole of ONP per minute under the conditions described below.
Method:

Reagents
A. Phosphate buffer, pH 7.3

B. Mercaptoethanol solution

C. MgCl, solution

D. ONPG solution

: 0.1M (Prepare by mixing 0.1M Na,HPO, and 0.1M KH,PO, to reach pH 7.3 at

37C.)

: 3.36M [Dilute 4.0ml of 2-mercaptoethanol (14.2M) to 17ml with H,0.]

(Should be prepared fresh)

: 30mM (Dissolve 610mg of MgCl, - 6H,0 in about 80ml of H,0 and, after adjusting

the pH to 7.3 with 1.0 N NaOH, fill up to 100ml with H,0.)

: 34mM (205mg ONPG/20ml of Reagent A)(Stable for one week if stored at

0—50C)
E. Enzyme diluent : 50mM phosphate buffer, pH 7.3 contg. 1.0mM MgCl, and 0.1% BSA
Procedure
1. Prepare the following reaction mixture in a cuvette (d=1.0cm) Concentration in assay mixture
and equilibrate at 37°C for about 5 minutes. Phosphate buffer 92 mM

2.5ml 0.1M Phosphate buffer,pH 7.3 (A) ONPG 2 3mM
0.1ml Mercaptoethanol solution (B) Mercaptoethanol 0.11 M
0.1ml MgCl, solution (®) MgCl, 1.0mM
0.2ml ONPG solution (D)

2. Add 0.1ml of the enzyme solution™ and mix by gentle inversion.
3. Record the increase in optical density at 410nm against water for 2 to 3 minutes in a spectrophotometer
thermostated at 37C, and calculate AOD per minute from the initial linear portion of the curve (AOD

test).
At the same time, measure

the blank rate (AOD blank) by using the same method as the test except that

the enzyme diluent (E) is added instead of the enzyme solution.

*

Calculation

Dilute the enzyme preparation to 0.17 —0.85U/ml with ice-cold enzyme diluent (E).

Activity can be calculated by using the following formula :

AOD/min (AOD test— AOD blank) X Vt X df

Volume activity (U/ml) =

Vt  : Total volume (3.0ml)
Vs : Sample volume (0.1ml)

= inX X
35X 10XVs AOD/minX8.57 X df

3.5 : Millimolar extinction coefficient of ONP under the assay condition (cri/micromole)

1.0 :Light path length (cm)
df  : Dilution factor
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GAH-201

Table 1. Substrate Specificity of 8 -Galactosidase

Relative Vmax”
activity(%) (Relative value)

Relative Vmax™

Substrate (2.3mM) activity(%) (Relative value)

Substrate (2.3mM)

‘Liberation of galactose was measured using galactose dehydrogenase as a coupling enzyme.
“"Vmax was obtained from Lineweaver-Burk plots (Vmax with o-Nitrophenyl- 3-D-galactopyranoside was
1,000 micromoles of hydrolyzed substrate per min per mg-protein).

Table 2. Effect of Various Chemicals on S-Galactosidase
[This enzyme dissolved in 50mM PIPES buffer, pH 7.0(10U/ml) was incubated with each chemical at 30C for
30minutes. The residual activity was assayed according to the routine method described above.]

Chemical Concn.(mM) Raecst;sittjil%) Chemical Concn.(mM) Raecst;sittj&l%)
None = 100 MIA 2.0 86 |
‘Metalsat 20 NEM 2.0 25 '
SMeo, s M 20 14
SCck e Hvdoglamne 20 B
~ BaOAc. s  FEDIA 50 103 |
CkCb 59 oPhenaniioine 20 % |
. CCp 8  a-Dipyridyl 2.0 103 '
om0 Bome &0 ©
~zmso, e2  NaF 2y 99 |
- cdoae a7 N\ 20 %
oNep g T 0% 0|
ccwso 09 Bi® 0% 05|
oA s Tweenao 0% 5|
CAgNOs o Spn20 0.1% 107 |
M 20 |Mechoe 0% 0o
Mercaptoethanol 2.0 99 | SDS 0.05% 75 |
Cysteine 2.0 102 | .DAC 0.05% 0 |
PCMB 2.0 03 |

Ac, CH3CO; PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate; NEM, N-Ethylmaleimide; IAA, lodoacetamide;
EDTA, Ethylenediaminetetraacetate; SDS, Sodium dodecyl sulfate; DAC, Dimethylbenzylalkylammonium chloride.
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15min-reaction in 0.1M phospate
buffer, pH7.3

15min-treatment with 50mM phosphate
buffer,pH7.3 contg. 1.0mM MgClz
enzyme concn.:80U/ml
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1.5

FEMAIEE (Japanese)

o-Nitrophenyl- 8 -D-galactopyranoside (ONPG)

B-gdactodidasey, o Njitrophenol(ONP)+D-Galactose
o-Nitrophenol D& i E % 410nmD IS ED 2L TRl
ET 5,

2ESH

TREGT1IAREIC1I 717 0FILDo-Nitrophenol & &
R 3BEREF1BM (U)ET 3,

3B
A.

D.

0.1MV > E&#E & & ,pH7.3(37°C)(0.1M Na:
HPO4a%&&01M KHPOLGBAREIRELT37TC
TpH%E7.3IZFAE T 3)
3.36MAINAT IR/ —IViEHE ([4.0MD 241
HTRIR/—IL(14.2M)EFRKZKT17TmeICFHIR
¥3) (AR

30mM MgCl8#&(610mghMgCl: - 6H-0% £
8OMLNFEEKIZEAET%,1.0N NaOH TpH%E7.3IC
SREE L, KK T100me s § B)

34mM ONPGIAR(205mgMDONPG%20meDE
FEAIIBHIAIRY D)

BERAR - BRIZREFHKALE1.0mM MgCls,

4.5FIE
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0.1%BSAZ&ET50mM Y > BL#R &R,
pH7.3T0.17~0.85U/m(_ &R B,

OTFRRISE&RE X1y MMd=1.0cm)IZFERL,37C
THSPEFHINET %,

25m 0.1MY) > EE#RENR, pH7.3 (A)
0.1m¢ AIWAT IR/ —IBRK (B)
0.1m¢  MgClLia& (C)
0.2m¢ ONPGE& (D)

QBFRBROAMEFIML, OB HITIRFNE, K% ITER
(C37 CICHIE & B /=D HFEET THOnmDIRFE
Zit%2~35BEEH L, ZOMEPERB AL 515
) DR EZE L Z >k 8 2 (A ODtest),
ERBBRARORVICERZRARZAI.OMMOD
MgCl- & &150mM ) > BRFREIR, pH 7.3)20.1m¢ %
A, LEERARIIREE T O BN DR EZEL
%K% % (A ODblank).

55THEX

u/mé

3.5

1.0
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__ AOD/min (AOD test—AOD blank)x 3.0(m¢) X % #Rfg =
3.5X1.0x0.1(mg)
= AOD/minX8.57 X &HIREZX
: o-Nitrophenol D _LECBIELET THI Y
FIVDFRSARE (enf/micromole)
 JEEERR(cm)




