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Methodology of decision problem of the origin of life is determined by our perception of the
fundamental physical properties of the living cell. These include: (1) selective permeability (or
semipermeability), (2) ability to selectively accumulate and exclude solutes, (3) ability to maintain
osmotic stability, and (4) ability to generate electric potentials. Currently, it is generally accepted
that plasma membrane is the carrier of these properties. In this case, the problem of the origin of life
is reduced to the problem of the origin of the membrane with all components without which the life
of the cell is not possible: lipids, channels, carriers and pumps. However, domestic and foreign
literature present the dramatically different approach: the fundamental physical properties of the cell
are determined by sorption properties of proteins. According to the unified sorption physical theory
of the living cell, origin of proteins is a key event in the origin of life. Origin of proteins, in contrast
to origin of functional membrane, became the object of experimental studies about 80 years ago,
and more—proteins only (without lipids) produce protocell models demonstrating many features of
the living cell including electrical activity (coacervates, microspheres).

Sorption properties of proteins with fully-extended chain include capacity to adsorb water,
ions, small organic solvents and proteins on its molecular surface. Thickness of the adsorbed layer
of water can reach millions of molecular layers. Adsorbed water is poor solvent and serves as a
barrier for diffusion (the property #1). The poor solvent excludes solutes in bulk water with better
solvent properties (the property #2). Dicarboxylic acids selectively bind K+ ions in the presence of
Na+ (the property #1, 2). Certain regions of a polypeptide chain can (or cannot) bind small organic
solvents (the property #1, 2). Ability of proteins with fully-extended chain to bind water explain the
property #3. Ability of proteins localized at interfaces (in particular, at cell surface) selectively
adsorb ions explains bioelectric phenomena (the property #4). Since first proteins had qualitatively
the same properties as modern ones the sorption theory of protocell origin is completely based on
known physical principles and available experimental data and did not need in lipids and functional
membranes as the first “living” structure. Evolution mechanism improved qualitatively and
quantitatively the four fundamental properties of the living matter but essence of the properties
remained unchanged. The presentation focuses on physical foundations of sorption approach to the
origin of life.
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