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1 A cell enclosed by a biomembrane is the common unit structure shared by all
living organisms. Our group has been involved since many years in the study of the origin
and evolution of membranes. In 1979, G. Ourisson and coll. proposed "the theory of the
biochemical evolution of biomembranes”, in which they postulated that hopanoids and
carotenoids might play the same role in procaryotes as does cholesterol in eucaryotes, that
IS, membrane reinforcers. By developing novel biophysical methods, we showed that sterols,
hopanoids, o, o -carotenoids and their biosynthetic precursors do indeed reinforce the
bilayer in simple models of biomembranes. In 1994, we have presented an original scenario
about the early formation of membranes and their evolutions : it was possible to arrange the
membrane terpenoids in a phylogenetic sequence, and a retrograde analysis has led to the
concept that polyterpenoid phosphates might have been the most "primitive" membrane
constituents. Vesicles, once formed by self-organization of these amphiphiles, become
spontaneously more complex towards "proto-cells": selective extraction of lipophilic
molecules, selective orientation of anisotropic lipophilic molecules, vectorial properties,
recognition of lectins exterior of membranes, encapsulation of DNA, transcription and
translation, etc.




