Experimental evolution of functional vesicles in hydrothermal environments
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evolution experiment

induction of multiple vesicle generations (up to 10 000 in 3 weeks)
by periodic pressure variations:
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conditions for peptide formation:
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after several hundred generations:
particularly successful peptide species:
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added to membrane vesicles, the

accumulated peptide induces significant changes:

1) rapid integration of the peptide into the bilayer

2) immediate reduction of the vesicle size by a factor of two
3) drastic increase of the vesicle membrane permeability
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idea and simulation

periodic vesicle formation in the hydrothermal environment of the Earth’s crust
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random peptide formation: concentrations
decrease drastically with growing chain length:

amino acids % peptides

amphiphilic peptides are integrated into the vesicle bilayer
and therefore accumulate according to the lifetime of the vesicle:
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three different stages of peptide selection targets:
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the driving force of the overall evolution process is the large entropy gain
connected tothe expansion and dilution of hydrothermal chemistry from
which a tiny fraction is actually selected and accumulated:

selection, molecular
and structural evolution

= fuﬂCliOr'V\fi\ VjSICIe
rararr Sk
/

— metabolism?

—> RNAworld?

hydrothermal chemistry

[3] C. Mayer, U. Schreiber, M.J. Davila, “Selection of prebiotic molecules in amphiphilic environments”,
Life 7 (1) 3 (2017).

[4] U. Schreiber, C. Mayer, 0.J. Schmitz, P. Rosendahl, A. Bronja et al., “Organic compounds in fluid in-
clusions of Archean quartz: analogues of prebiotic chemistry on Earth”, PLOS ONE 10.1371 (2017).




