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The unit lipid of cell membranes of archaebacteria is
unique ether lipids, O-dialJcylated glycerol with a polar
head group at sn-1 position. The chirality of glycerol
moiety of the lipids is opposite to that of other kingdoms.
The hydrophobic portion consists of saturated Cjn isoprenoid
hydrocarbon backbone and is connected to glycerol by an
ether linkage. In addition, cell membranes of some of
thermophilic archaebacteria are monolayer (in stead of bi-
layerj of tetraether lipids in which both tails of hydrocar-
bon chains of two diether lipids are covalently connected in
a tail-to-tail fashion. Although the host cell from which
contemporary eukaryotes have been derived by endosymbiosis,
is speculated to be an archaebacterium, the unique ether
lipids raised a serious question to the idea of archabacte-
rial origin of eukaryote cells; why the unique ether lipids
are not used to construct cytoplasmic membranes of eukar-
yotes?

The author and his colleagues have studied biosynthesis
of membrane lipids of two thermo-acidophilic archaebacteria,
Thermoolasma and Suifolobus. It was found that origin of
stereospecificity of glycerol moiety of archaebacterial
ether lipids differs from species to species. In Suifolobus
sn-glycerol-1-phosphate (th« abnormal isoraer of glycerol
phosphate) seems to be directly synthesized from glycerol,
whereas in Halobacterium stereospecificity of glycerol
phosphate is inverted during the lipid synthesis.

Recently we found that specific inhibitors for eukar-
yotes squalene epoxidase inhibit the condensation of diether
lipids to tetraether lipids in cell-free extracts of these
thermophilic archaebacteria. The results suggest evolution-
ary implication of archaebacterial tetraether condensing
enzyme to eukaryote sterol biosynthesis. Relationships
between chemical structures of membrane iipids and early
evolution of life will be discussed.
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