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The influence of phosphate, ionic strength, temperature and enzyme concentration on the
oligomeric structure of calf spleen purine nucleoside phosphorylase (PNP) in solution was
studied by analytical ultracentrifugation methods. Sedimentation equilibrium analysis used
to directly determine the enzyme molecular mass revealed a trimeric molecule with Mr =
(90.6 ð 2.1) kDa, regardless the conditions investigated: protein concentration in the range
0.02Ð1.0 mg/ml, presence of up to 100 mm phosphate and up to 200 mm NaCl, temperature in
the range 4Ð25 ∞C. The sedimentation coefficient (6.04 ð 0.02) S, together with the diffusion
coefficient (6.15 ð 0.11) 10Ð7 cm2/s, both values obtained from the classic sedimentation
velocity method at 1.0 mg/ml PNP concentration in 20 mm Hepes, pH 7.0, yielded a molecular
mass of (90.2 ð 1.6) kDa as expected for the trimeric enzyme molecule. Moreover, as shown
by active enzyme sedimentation, calf spleen PNP remained trimeric even at low protein
concentrations (1 µg/ml). Hence in solution, similar like in the crystalline state, calf spleen
PNP is a homotrimer and previous suggestions for dissociation of this enzyme into more
active monomers, upon dilution of the enzyme or addition of phosphate, are incorrect.
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Introduction

Purine nucleoside phosphorylase (PNP,
EC.2.4.2.1), an ubiquitous enzyme of the salvage
pathway, catalyzes the reversible phosphorolysis
of the glycosidic bonds of purine ribonucleosides
and 2�-deoxyribonucleosides. PNPs can be divided
into two classes, low molecular mass enzymes,
which usually have a molecular mass of about 90
kDa, and high molecular mass class enzymes with
molecular mass of about 150 kDa (see Bzowska
et al., 2000). Low molecular mass PNPs are specific
for 6-oxopurine nucleosides [or rather N(1)-H
purine nucleosides, according to recent findings
(Bzowska et al., 2004)] and are found both in
higher organisms and in procaryotes, while high
molecular mass enzymes are found mainly in
lower organisms and have broader substrate speci-
ficity, accepting both 6-amino and 6-oxopurine nu-
cleosides, and many analogues (Bzowska et al.,
2000).

PNPs from various organisms and inhibitors of
some PNPs have broad potential medical and
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practical applications. Phosphorylases from many
sources are widely used in coupled assays for
phosphate-liberating enzymes, while less specific
E. coli PNP may be employed in the enzymatic
synthesis of nucleosides (Bzowska et al., 2000).
The crucial role of PNP in T-cell proliferation has
been demonstrated in patients with inherited PNP
deficiency. Therefore human PNP is a target for
inhibitor development. Such compounds should be
useful in treating T-cell related autoimmune dis-
eases and T-cell cancers (Bzowska et al., 2000;
Bantia et al., 2002, 2003). The differences in sub-
strate specificity between low and high molecular
mass PNPs is profited from in anticancer suicide
gene therapy in which nontoxic nucleoside pro-
drugs are cleaved in tumor cells transfected with
the gene for E. coli to cytotoxic purine analogs
(Bennett et al., 2003). Selective inhibitors of PNPs
from parasites that lack de novo synthesis of nucle-
osides (e.g. from Plasmodium falciparum and
Schistosoma mansoni causing malaria and schis-
tosomiasis, respectively) are considered potential


