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The great basic question of science: 
Membrane compartment or non-membrane phase compartment 

is the physical basis for origin of life?
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Fundamentally different mechanisms 
of making of the physical conditions necessary for the origin of life
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Fundamental physical properties 
of the living cell

1. Selective permeability (semipermeability).
2. Selective accumulation of solutes 

(accumulation of K+ and exclusion of Na+).
3. Osmotic stability.
4. Generation of electric potentials.

Our understanding of the physical nature of these properties dramatically affect our 
understanding of cellular function and, accordingly, on the methodology of solving the 

problem of the origin of life.



The standard, membrane, model of the living cell

The physical state of water and 
ions inside the cell and outside is 

the same.

The origin of life is reduced to the problem of the origin of the "living" 
membrane and the mechanism of energy supply of sodium pump.



The phase model of the living cell

Adsorption by proteins of the main 
portion of intracellular water and basic 
cation (K+) leads to a change in the 
physical state of particle majority in the 
system and makes the cell a phase 
immiscible with surrounding solution.

The origin of life is reduced to only onekey event �t
to spontaneous formation of polypeptides.


