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Identification of the 5'-Nucleotidase Activity Altered
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R. Pesi,’"* M. Camici,” V. Micheli,> L. Notarantonio,> G. Jacomelli,!
and M. G. Tozzi'

'Department of Physiology and Biochemistry, University of Pisa, Italy
“Department of Molecular Biology, University of Siena, Italy

ABSTRACT

5'-nucleotidases comprise a family of enzymes involved in the regulation of
intracellular and extracellular nucleotide concentration. There is increasing knowledge
about an involvement of these activities in the aetiology of neurological disorders. In
this paper we present a protocol for the identification of the altered enzyme in
fibroblasts primary culture from patients and controls.
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INTRODUCTION

Nucleoside monophosphate phosphohydrolases comprise a family of enzymes that
dephosphorylate nucleotides both in intracellular and extracellular compartments.'"!
Members of this family exhibit different sequence, location, substrate specificity and
regulation. The genes encoding for these proteins are located in distinct chromosomes.
Besides the ectosolic 5'-nucleotidase, several cytosolic (cN-I, cN-II, pN-I, dNT-I) and one
mitochondrial enzymes (ANT-II) have been described, presumably these proteins have
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different physiological roles.”” ! Nevertheless, several researchers refer to as 5'-nucleo-
tidase any AMP-dephosphorylating activity, lacking a more accurate identification. An
increase of cytosolic 5'-nucleotidase activity has been associated with neurological
disorders.'°™® The identification of the specific enzyme involved in these pathologies
would be fundamental for the comprehension of the linkage between the alteration of
enzyme activity and alteration of brain functions.

MATERIALS AND METHODS

Patients have been chosen on the base of their symptoms including autistic features,
speech retardation and their impaired urate/creatinine ratio in urine. Primary cultures
of fibroblasts from healthy subjects were used as controls. Human skin fibroblasts were
obtained after informed consent, and were grown at 37°C in a humidified CO2 atmo-
sphere in RPMI medium supplemented with L-glutamine, antibiotics and 10% foetal calf
serum until confluence. We measured the activity of cN-I and ectosolic nucleotidase as
the rate of radiolabelled AMP hydrolysis in the presence or in the absence of 470 uM
ao,B-methyleneadenosine 5'-diphosphate (AMP-PC) and 20 mM magnesium, cN-II as the
rate of phosphotransfer from IMP to radiolabelled inosine'®! and dNTT and II as the rate
of radiolabelled dUMP hydrolysis.!'"!

RESULTS

We present here a relatively simple protocol which enabled us to measure the
specific activity of three different nucleotidases in primary cultures of fibroblasts of
patients and controls.

Our preliminary results indicate that the described neurological symptoms, in at least
two cases, are associated with an increase of AMP hydrolysing activity presenting func-
tional characteristics compatible with ectosolic 5'-nucleotidase, since it is inhibited by
micromolar concentration of AMP-PC and is not totally dependent on magnesium. Sur-
prisingly, in fibroblasts of patients showing nucleotidase hyperactivity, adenylate pool
was remarkably depleted, suggesting an increase of the intracellular adenylate catabolism.

DISCUSSION
In our hands the suggested protocol conducted to the identification of the enzyme
responsible of the increase of AMP hydrolysis in two patients also showing a remarkable
depletion of adenylate compounds. We suggest that a still unidentified mutation can
cause the expression inside the cell of a solubilized form of ectosolic 5'-nucleotidase.
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