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The reconstitution of Na+/K+-ATPase from outer medulla of rabbit kidney into large unilamellar
Iiposomes was achieved through detergent removal by dialysis of mixed micellar solutions of synthetic
dioleoyl phosphatidylcholine / octyl glucoside and Na+/ K +-ATPase / decyl maltoside or decenyl maltoside.
Tight, transport-active Iiposomes were formed when the lipid and the enzyme were solubilized separately in
the nonionic detergents and mixed immediately before starting the dialysis. The two maltoside detergents
with different structures of the hydrophobic part of the molecule proved to be well suited for the
solubilization of Na+/ K +-ATPase with high retention of enzyme activity; the inactivation of enzyme being
evidently slower with the unsaturated decenyl maltoside. The diameters of the proteoliposomes, 110 and 170
nm, respectively, were also dependent on the structure of the maltoside detergent, the saturated decyl
maltoside producing the bigger Iiposomes. After freeze-fracture, both preparations exhibited in
tramembranous particles as structural indicators of successful reconstitution. The electrogenic activity of the
reconstituted enzyme was determined by fluorescence measurements with Oxonol VI and by tracer-flux
measurements with 22Na +.

Introduction

Incorporation of the purified N a +/K+-ATPase
into closed artificial phospholipid vesicles has been
accomplished mainly by detergent removal from
mixed micellar suspensions of lipid, protein and
detergent. In recent years reconstitution of

Abbreviations: DOPC, dioleoylphosphatidy1choline; DOPG,
dioleoylphosphatidylglycerol; DOPS, dioleoylphosphatidyl
serine; DOPE, dioleoylphosphatidylethanolamine; C 12 Es,
dodecyl octaethyleneglycol monoether; CMC, critical micelle
concentration; HPLC, high-performance liquid chromatogra
phy.
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N a +/K +-ATPase by cholate dialysis has been
widely used [1,2]. A successful reconstitution of
N a +/K +-ATPase has also been effected by deter
gent adsorption to polystyrene beads [3,4], freeze
thaw-sonication [5], detergent dilution [6], and by
incubation of the enzyme with preformed vesicles
[7].

Reconstitution of N a +/K +-ATPase by deter
gent dialysis has some advantages over other
methods: (i) it is easy to accomplish; (ii) the
system is not diluted and (iii) the resulting vesicles
exhibit a narrow size distribution [2]. But some
disadvantages should be noted too: (i) up to now
the procedure has been restricted to the use of
sodium cholate and other bile salts; (ii) cholate
dialysis vesicles have comparatively small diame-
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