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Two proton pumps, a H'-translocating ATPase (V-ATPase) and a
B'-translocating inorganic pyrophosphatase (H'-PPase) are ubiquitous
in vacuolar membrane of higher plants, but the algal V-ATPase and
B'-PPase are not well understood yet. Investigations on the two
proton pumps in vacuolar membrane of Acetabularia acetabulum were
performed molecular biologically.

We have isolated two each of cDNA clones which encode the A and B
subunits of V-ATPase from A. acetabulum, one (pVAL/pVBF) from a cDNA
library of A. acetabulum and the other (pVA6/pVB6) from total RNA,
respectively. Three cDNA clones (pVCl, pVC2 and pvC3) were also
isolated from total RNA which code for the proteolipid subunit. All
of their primary structures showed the highest similarities to those
of higher plants, then to those of yeast and bovine.

Among the cDNA clones, pVAL/pVA6, pVBF/pVB6 and pVCl/pVC2(pVvC3),
extensive divergencies in their codon usages, 5'- and 3'-untranslated
regions were observed, respectively which strongly suggested the
existence of a small multigene family. The primary structures all of
the three cDNA clones were also highly conserved with those of so far
known proteolipid subunits of V-ATPases.

As for the other H'-pump, H'-PPase, a cDNA fragment (579 bp) was
isolated from total RNA. The deduced amino acid sequence was about
60% identical with that of Arabidopsis and barley which exhibits a
significant difference with the homology between higher plants H'-PPase
(over 90%).

The above results support unique features of A. acetabulum
V-ATPase and H'-PPase. Further studies on the two H' pumps in A.
acetabulum will give more informations on the meaning of a small
multigene family of V-ATPase and on the evolution of a H'-PPase
family.
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