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B-GALACTOSIDASE GRADE VIII FROM
ESCHERICHIA COLI
Sigma Prod. No. G5635

CAS NUMBER:  9031-11-2
ENZYME COMMISSION NUMBER:  3.2.1.23
SYNONYMS:��/DFWDVH�� �'�Galactoside Galactohydrolase

PHYSICAL DESCRIPTION:

Appearance:  White Powder
Molecular weight:  The molecular weight is 465,396 based upon the most current amino acid sequence
data.1  A previous molecular weight that is often cited in the literature is 540,000.2

E1% (280 nm) = 20.93

Isoelectric point: The S,�RI� �Galactosidase is 4.61.4

S+�2SWLPXP��7KH�S+�RSWLPXP�IRU�WKLV�HQ]\PH�LV������6LJPD�DVVD\V�WKH� -galactosidase using
o�QLWURSKHQ\O� �'�JDODFWRVLGH as the substrate at pH 7.3.4

Salts present:  The salt content of this product is approximately 15-20%. The composition of the buffer in
prior to lyophilization, was 10 mM Tris HCl, 10 mM MgCl2, and 1 P0� -mercaptoethanol.

STRUCTURE:

�Galactosidase is a tetramer consisting of four equal subunits of 135,000 each. It is a sulfhydryl containing
enzyme, with 19 cysteine residues per subunit.3 Some of these are present in disulfide bridges.  The SH
groups are thought to be important in maintaining the active conformation of the enzyme. The number of
active sites per molecule of enzyme is thought to be one per monomer of 135,000.  Histidine residues are
EHOLHYHG�WR�EH�SUHVHQW�LQ�WKH�DFWLYH�VLWH�RI� �JDODFWRVLGDVH�4

ACTIVATORS:

%RWK�PDJQHVLXP�DQG�VRGLXP�DUH�DFWLYDWRUV�RI� �galactosidase when o�QLWURSKHQ\O� �'�JDODFWRVLGH is used
as the substrate.  The optimal concentration of magnesium  can range from 0.1 mM to 10 mM, depending
upon the sodium concentration that is present.5 Sigma assays this product at a magnesium concentration of
10 mM.
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INHIBITORS:

,QKLELWRUV�RI� �galactosidase include heavy metals which complex sulfhydryl groups (such as copper, lead,
and mercury.)4�� -galactosidase can also be inhibited by EDTA, which chelates magnesium.6

SUBSTRATES:

�Galactosidase will hydrolyze the natural disaccharide lactose as well as many chromogenic substrates: 
S� �'�galactopyranoside, R�QLWURSKHQ\O� �'�JDODFWRS\UDQRVLGH��SKHQ\O� �'�galactoside, and 2,4-
GLQLWURSKHQ\O� �'�JDODFWRVLGH��PHWK\OXPEHOOLIHU\O� �'�JDODFWRS\UDQRVLGH��fluorogenic substrate) and X-gal
���EURPR���FKORUR���LQGRO\O� �'�JDODFWRS\UDQRVLGH��ZKLFK�LV�XVHG�IRU�histochemical staining.4,7  
Km = 4.45 x 10-4M (S�QLWURSKHQ\O� �'�JDODFWRS\UDQRVLGH�
Km = 3.85 x 10-3M (lactose)

APPLICATIONS:

2QH�RI�WKH�PRVW�FRPPRQ�XVHV�RI� �JDODFWRVLGDVH�LV�LQ�GHWHFWLRQ�V\VWHPV�� �Galactosidase is conjugated to
an antibody which specifically recognizes a target molecule (enzyme immunoassay or EIA). A method of
FRQMXJDWLQJ� �galactosidase to a Fab fragment of IgG is described.8��$QRWKHU�XVH�RI� �galactosidase is also
used as a reporter enzyme to monitor the level of gene expression of a promoter. The product of most
promoters is difficult to measure, so the promoter can be joined to a reporter gene which codes for a
VSHFLILF�HQ]\PH�DFWLYLW\��VXFK�DV� -galactosidase).9

METHOD OF PREPARATION:

$�PHWKRG�RI�SUHSDUDWLRQ�IRU� �galactosidase (although not that necessarily used by Sigma) is described.3 

STABILITY / STORAGE AS SUPPLIED:

This product is stable for at least one year when stored at -0°C.

SOLUBILITY / SOLUTION STABILITY:

Solutions of this enzyme should be prepared fresh. The presence of sulfhydryl groups makes it quite
susceptible to oxidation.  Oxidation may be minimized by preparing solutions in 50 mM Tris HCl, pH 7.3, 5-
10 P0� �mercaptoethanol, and 10 mM MgCl2. A clear and colorless solution is observed in this solvent. 
Thiol reducing reagents should only be used in the presence of magnesium chloride, since inhibition has
EHHQ�REVHUYHG�ZLWK� �mercaptoethanol when no magnesium chloride is present.10
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UNIT DEFINITION:

One unit will hydrolyze 1.0 PROH�RI�R�QLWURSKHQ\O� �'�galactoside to o-nitrophenol and D-galactose per
minute at pH 7.3 at 37°C.

REFERENCES:

 1. Fowler, A.V. et al., Journal of Biological Chemistry, 253, 5521-5525 (1978).
 2. Fowler, A.V. et al., Journal of Biological Chemistry, 245, 5032-5041 (1970).
 3. Craven, G.R. et al., Journal of Biological Chemistry, 240, 2468-2477 (1965).
 4. Wallenfels, K. et al., in The Enzymes (Boyer, ed.), Vol. VII, 617-663 (1972).
 5. Hill, J. A. et al., Biochimica Et Biophysica Acta, 250, 530-537 (1971).
 6. Lu, J., Biotechniques, 12, 177-181 (1992).
 7. Barman, T.E., Enzyme Handbook, Volume II, 581-582 (1969).
 8. Kato, K. et al., Journal of Immunology, 116, 1554-1560 (1976).
 9. Young, D.C. et al., Analytical Biochemistry, 215, 24-30
10. Shifrin, S. et al., Nature, 227, 608-609 (1970) (1993).

Sigma warrants that its products conform to the information contained in this and other Sigma-
Aldrich publications.  Purchaser must determine the suitability of the product(s) for their particular
use.  Additional terms and conditions may apply.  Please see reverse side of the invoice or packing
slip.


