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Proteolipid of vacuolar H+-ATPase of Plasmodium falciparum.
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V-ATPase is a multisubunit protein complex and is composed of two different sectors, a catalytic V1
sector comprising eight subunits and a membranous VO sector comprising at least three subunits, in
various endomembrane systems in eukaryotes and in the plasma membranes of some bacteria. V-ATPase
is an electrogenic proton pump, and forms an electrochemical gradient of protons across membranes at
the expense of ATP hydrolysis, which plays important roles in various physiological and pathological
processes, such as storage of neurotransmitters in synaptic vesicles, maturation of peptide hormones in
secretory granules, digestion of bone matrix by osteoclasts, infection by viruses and so on.

Plasmodium falciparum is the parasitic unicellular protozoan that causes malaria, one of the most
serious infectious diseases for human beings. P. falciparum highly expresses VATPase in food vacuoles,
counterparts of mammalian lysosomes and yeast vacuoles, small clear vesicles and the plasma
membrane. V-ATPase energizes these organelles through active transport of protons, and the resultant
acidic pH of the limited area of extracellular space and membrane potential across the membrane are
responsible for the digestion of hemoglobin, and accumulation of ions and antimalarial agents in food
vacuoles, and uptake of nutrients through the plasma membrane. For instance, pantothenate is taken up
by the parasite through H+-coupled active transport. The uptake of choline through the plasma
membrane is driven by a membrane potential. Although these findings indicate the essentia role(s) of
VATPase in the life of the malaria parasite, little is known about the overall features of the V-ATPase in
the malaria parasite. It is unknown whether or not subunits other than subunits A and B are actually
expressed in the malaria parasite. The details of the subunit composition, gene organization of the
individual subunits, biogenesis and sorting are also unknown.

To elucidate al the features of the V-ATPase in the malaria parasite, we have tried to clone cDNAS of
the individual subunits of the V-ATPase from P. falciparum. Here, we report cDNA cloning of the
proteolipid, the smallest hydrophobic subunit comprising the VO proton channel, of P. falciparum. To
our surprise, the cDNA of P. falciparum without any codon usage modification complements a yeast null

mutant.
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