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Abstract 

Certain strains of Serratia marcescens synthesized two different types of alkaline phosphatase (APase), constitutive (CAPase) and 
inducible (IAPase) APases, in low phosphate medium. Synthesis of the IAPase was repressed in the presence of high phosphate. Purification 
and separation of these electrophoretically distinct APases was achieved by using fractional (NH4)2S04 precipitation, adsorption on a 
DEAE-cellulose column and elution of enzymes by a linear sodium chloride gradient. Starch gel electrophoresis of certain fractions revealed 
the separation of not only IAPase from CAPase but its separation into four distinct isozymes. CAPase gave maxiri:mm enzyme activity 
around pH 9.5, whereas for IAPase a broad range of enzyme activity was found between pH 8.5 and 10.5. Reversible. inactivation at low pH 
occurred for IAPase but very little with CAPase. CAPase was more thermolabile than IAPase at 95°C. The two APases were found to be 
distinct intheirKinetlc as well as immunological properties, suggesting two distinct enzyme species. Crown copyright© 2000 Published by 
Elsevier Science B.V. All rights reserved. - - · 
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1. Introduction 

Alkaline phosphatase (APase, EC 3.1.3.1) is of ubiqui
tous occurrence in plant, animal and insect tissues as well 
as in microorganisms. Since the discovery of APase in 
Escherichia coli [!] this enzyme has been studied exten
sively. Levinthal and his associates have reported many 
important similarities between the APases from E. coli 
and Serratia marcescens. In each case, inorganic phos
phate (Pi) acted as_ a repressor as well as inhibitor of 
enzyme activity and three closely related isozymes were 
formed in vivo and Ln vitro. Experiments with intergeneric 
crosses showed that the regulatory mechanism of E. coli 
would also function in S. marcescens [2]. We reported 
previously that certain strains of S. marcescens synthesized 
two electrophoretically distinct isozyme species, inducible 
(IAPase) and constitutive (CAPase) APases, under limiting 
inorganic phosphate growth conditions [3]. These investi
gations have revealed an entirely novel phenomenon -
namely, that in some strains of S. marcescens the synthesis 
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of CAPase occurred in the cell when the synthesis of IAP
ase was repressed. In this paper we report the purification 
and separation of two electrophoretically distinct APases 
of S. marcescens 211, and investigated some of their bio
chemical properties. 

2. Materials and methods 

2.1. Organism and growth conditions 

S. marcescens. 211 was cultivated in 68 1 of low phos
phate medium [4] supplemented with lactic acid, 10 ml!- 1, 

at 30"C for 20 h as a batch culture. The growth of the 
culture was stopped when cells started to produce dense 
pink pigment. 

2.2. Analytical procedures 

Enzyme activity, protein concentrations and specific ac
tivity, starch gel electrophoresis and staining for APase 
activity were carried out as described earlier [5]. Thermal 
stability of the APases was performed according to the 
method described [6] at 95°C. The effect of pH on the 
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