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P-type ATPases are a widespread family of membrane
pumps that mediate a plethora of essential cellular trans-
port functions. Consequently, many P-type ATPases rank
as prime drug targets, both in the context of human dis-
orders and infectious diseases. The exploration of potent
P-type ATPase inhibitors throughout the last decades has
in turn strongly advanced our understanding of the molec-
ular pumping mechanism that underlies substrate transport
across lipid bilayers. One of the most widely used inhibitors
in P-type ATPase research is vanadate, although structur-
al details of its inhibitory mechanism have long remained
unresolved. We have determined the crystal structure of the
sarcoplasmic reticulum Ca?*-ATPase (SERCA) in complex
with vanadate [1], allowing a description of its binding
mode in the catalytic site, along with some novel insight
into ion and nucleotide binding sites in SERCA. In addition
to the phosphate-mimic vanadate, we have further identified
a novel class of P-type ATPases inhibitors [2]. Using a set
of rationally designed compounds, we have analyzed their
structure-activity relationship by functional assays, crystal-
lography and computational modeling. These new inhibi-
tors are candidates for further development towards drugs
against invasive fungal infections.
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Secondary active membrane transport proteins specifi-
cally move molecules across membranes. As first posited
by Jardesky in the 1960s, they work by the alternating
access mechanism, in which the binding site of the pro-
tein is open alternately to one side of the membrane and
then, through a conformational change, to the other. This
enables the molecule to be carried across the membrane.
Membrane transporters have been divided into families
based on sequence and substrate specificity. Over the last
decade many structures have been solved of proteins from
different families. Through these studies it has been seen
that, though the topology of the proteins varies, they often
contain inverted repeats and these repeats have been impli-
cated in the transport mechanism. Two of the more recent
structures we solved, the human anion exchanger 1' and the
uric acid/xanthine H(+) symporter, UapA from Aspergillus
nidulans’, both have a 7 + 7 inverted repeat. I will dis-
cuss the mechanisms of these two proteins and how they
compare to other membrane transport proteins that we have
solved previously.
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