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Many species of algae are capable of obtaining phosphorus from esters in order to 
sustain growth in the absence of orthophosphate. Two enzymes, acid and alkaline 
phosphatases have been found in some species of marine microalgae. The cells 
contain two pools of phosphatases: 1) adaptative membrane enzymes responsible for 
phosphorus assimilation from the environment and 2) constitutive enzymes 
indispensable for intracellular formation of phosphomonoesters (Kluenzer & Perras, 
1965; Lien & Knutsen, 1973). However, the phosphohydrolases of algae have been 
rarely characterized biochemically. In this paper, the influence of pH, temperature, 
substrate and Pi concentration on phosphatase activity of crude cell-free extracts and 
whole cell of Tetraselmis suecica (Prasinophyceae) were analyzed. 

The algae were grown in culture medium f/2 and collected at the postexponential 
growth phase. 

Two extraction procedures for preparing crude cell-free extracts were carried out. In 
the first, the algae were filtered through a glass fiber filter (Whatmann GF/C), the filter 
was ground with glass powder in presence of buffer 100 mM Tris-HCI, pH 7.0. In the 
secorid extraction procedure, the culture was centrifuged (3.000 r.p.m for 15 minutes), 
the supern_atant discharged and the pellet washed twice with 0.6 M NaCl. Finally 3 ml 
100 mM Tris-HCI were added and sonicated for 20 minutes in two steps. The resulting 
extract was employed for the determination of phosphatase activities. The reaction 
mixture contained 1.0 ml buffer, 0.1 ml of substrate and 0.1 ml extract. When the 
influence of Pi was analyzed 0.1 ml of P0/°(0-100µM) was added to the reaction 
mixture. The assays temperature was 40°C and the incubation time ranged from 30 to 
60 minutes. The substrate concentration employed for Km and Vmax analysis ranged 

from Oto 50 mM 

For the whole cell phosphatase activity three series of tubes were prepared with a 
reaction mixture containing : a) 0.5 ml buffer + 25 µI substrate; b) 0.5 ml buffer + 0.5 
ml filtrate culture + 25 µI substrate and c) 0.5 ml buffer + 0.5 ml microalgae culture 
diluted 1:5. The reaction mixture was incubated for 120 minutes at 20°C. Five ml of 
NaOH 0.1 M were added after completion of the incubation. In the case of a) 0.5 ml 
filtrate culture were added before the measurement. The substrate concentr~tion for 

calculation of Km and Vmax ranged between 0 and 16 mM. 
Results were expressed as µmol p-nitrophenol.culture r' .min·1 for crude cell-free 

extracts and whole cell phosphatase activities. 

In the assays carried out with crude cell-free extracts, the extraction procedure 
(grinding with powder glass or sonication) was very important in the preferential 
solubilization of enzymes. In both cases.the enzyme activity had two peaks at pH 5.5 
and 8.5, but the ratio of them (pH 5.5/pH 8.5) for enzyme activity for grinding and 

sonication was 16.0 and 0.46 respectively. 

Microscopical observations of residual pellets after two extraction procedures showed 
a great proportion of entire cells in the first case whereas total cell disintegration 
ocurred in the second one. Therefore, it should be considered that sonication results 
in a total cell disintegration with solubilizing of the membrane-bound enzyme, but when 
grindind with powder glass is employed, only a partial solubilitazion is observed. 

The optimal temperature for phosphatases activities at pH 5.5 and 8.5 was found to 
lie within the range 40-45°C. The activation energy(Kcal.mor') was 9.56 and 7.90 for 
pH 5.5 and 8.5 respectively, whereas the corresponding Km and Vmax values at pH 
8.5 were 1.64 mM and 10.735 µmolJ 1.min·1. The PO/ 100 µM inhibited competitively 

phosphatase activity at pH 8.5 (Ki = 2.14 mM). In the range 1-1 0 µM inhibition was not 

observed for this phosphatase activity. 

An exocellular phosphatase activity (pH 8.5) in incubation mixture was observed for 
this marine microalga, but within the range 0-100 µM PO/ the inhibition was not 

clearly noticed. 

The whole cell phosphatase activity showed an optimal pH 8.5, which corresponds 
to an alkaline phosphatase. The Km and Vmax values were 0.58 mM and 16.750 
µmol -r' -min·'·As in the case of the exocellular activity in the range 0-100 µM PO/ an 

inhibition was not clearly observed. 

REFERENCES. 

KLUENZER, E.J. & J.P. PERRAS.- 1965. Phosphatases of marine algae. Biol. 

Bull., 128:271-284. 

LIEN, T. & G. KNUTSEN.- 1973. Synchronous cultures of Chlamydomonas reinhardi: 

Properties and regulation of repressible phosphatases. Physiol. Plant.,28:291-298 

Rapp. Comm. int. Mer Medit., 32, 1 (1990). 

II 


