A current source and a cation conductance are components of an electrical circuit connected
across the plasma membrane of the malaria parasite Plasmodium falciparum
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Like nost cells, the intraerythrocytic malaria paragitasmodium falciparum requires a high intracellular
concentration of K ((11.35 mM) for normal deelopment. Using®Rb*" and the potential-sensié mmpound®H-
TPP", we haveshaowvn that the parasite’mechanism of K uptale is dectrophoretic, mediated by a pathway with
characteristics of a Kchannel. Thalriving force, the parasite’'membrane potentialdy, originates from the
extrusion of H by a (V-type) H-ATPase on the plasma membranewedeer, we havealso shown thaf\y is
modulated (partially offset) by extracellulaf Kndicating an interdependence betweérirflux andAy.

Investigations into the kinetics of Kuptale haveshavn that between 5 mM — 130 mM"Kthe influx of
K* remains constant, despite there being a reductifginith increasing concentrations of extracelluldr K

These phenomena may be reconciled by considering A Pase as an ‘ideal’ current source, and the

K* channel as a ariable’ conductance, the latter a function of the extracellular concentration(e¢dfigure).
In this electrical model, the inward current carried byitflux through the K channel, rin’, is equal to the
outward current carried by theef) export of H" via the H-ATPase, I/ (i.e. 1, =1, ). As the K conductance
of the membrane isavied by altering the extracellular concentration 6f ke offset taAy caused by the influx
of K™ also varies, so that the equality= 1 remains satisfied.
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During its gravth phase, the accumulation of Ky the parasite is achied in the context of a >10-fold
decrease in the concentration of §rom (1140 mM) within the host red cell (itself a result of the parasite
manipulating the permeability of the host cell membrane). The mechanism we describe is able to explain the
parasites aility to generate a stable influx of *Kneither awerwhelmed by nor starved of, K, as he
concentration of Kwithin the red cell undergoes a dramatic reduction.

Largely on the basis of sequence homology to the canonical selectivity filter of homotetrareric K
channels, tw putative K* channel genes ka keen identified in thélasmodium falciparum genome database.
Hydropatly profiles suggest that both channelséalditional transmembrane domaingeoand abee the 6
characteristic of @ltage-gited K channels, a feature shared byesal members of the ‘slo’ Kchannel &mily.

The function of these domains is uniumo Bothchannels are unusual for their great size (the larger2G&0
residues per subunit), andvealarge tydrophilic domains which are predicted to resigeosolically the
functions of which are also unkwa. Thelarger protein has an ‘S4’ segment containing 3 regularly spaced
arginines, in a pattern consistent with a (perhapgederate?) voltage sensor of @tage-gited K channel.
Immunofluorescence studies demonstrate localisation of this protein to be predominantly at the host cell
membrane, suggesting that it is not thé uptalke pathway in the parasite membrane discussedvablaut

perhaps plays a role in the alteration of the ionic enpkof the host cell cytosol by the parasite. No data
currently exists for the location of the smaller protein. These petiti channels are the subject of continuing
investigations.
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