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SUMMARY

UapA, a highly specific uric acid-xanthine trans-
porter in Aspergillus nidufans, is a member of a
large family of nucleobase-ascorbate trans-
porters {NAT} conserved from bacteria to humans
(1). Making use of a biochemical approach, which
converts competitive inhibition constants {Kj) of
several nucleobases into AG, we estimated the
contribution of different posifions in the purine
ring in specific interactions with UapA. We pro-
pose that purines bind to specific amino acid re-
sidues of UapA via at least three hydrogen
bonds. In particular, two ubiquitous hydrogen
bonds with G2 and 086 of the purine ring and a
third, more flexible bond, with a hydrogen ac-
ceptor (N7, N8 or 08} in the imidazole ring. The
flexibility of the third interaction provides a ration-
ale for the differential binding affinities and of
various analogues including allopurineol. A similar
but not identical model has been developed for
the UapA homologue of the human pathogen
Candida albicans. .

To further investigate the molecular nature of
the proposed interactions we studied several
altered specificity or affinity UapA mutants (2-4).
Our results strongly suggest that residues Q449
and N450, located in the vicinity of transmembra-
ne segment 8 or 9 (TMS8 or TMS9) might be in-
volved in purine binding. In particular, our evi-
dence strongly suggests that residue Q449 inter-
acts with positions O8 or N9 of the purine ring.
Interestingly, while residue F569 located in
TMS12 of the wild-type transporter, does not
seem to be involved directly in interactions with
purine substrates, specific substitutions of the
aromatic Phe with polar or small hydrophobic
residues (Ser, Thr, Ala) generate UapA mole-

cules with enlarged specificity. Such substitutions
can fully or partially suppress the effects caused
by the loss or the modification of interactions of
UapA with purines due to different substitutions in
residue Q449. It seems that a molecular cross-
talk between specific residues at positions 449
and 569 in UapA is key for the genetic design of
transporter molecules with altered specificities
and kinetics.

These results put the basis for the develop-
ment, without the use of crystallography or NMR,
of molecular medels describing detailed struc-
ture-function relationships in the active site of
UapA and other NAT transporters. Given that
NAT purine transpotters are ubiquitous in fungi
(1), including first ine pathogens such as C. afbi-
cans and A. fumigatus, and that analogous
human purine transporter recognize their sub-
strates in a different way (1,5), such models
should allow the orthological design of novel
drugs or therapies.
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