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Introduction: The passage from geochemistry to
biochemistry probably resulted from the combination
of multiple complex phenomena between organic and
inorganic systems, and studying how organic molecules
interact with minerals may be a step forward in the
comprehension of the unsolved question of the origin
of life[1,2]. Investigations on the molecular binding
mechanism to mineral surfaces, the stability and reac-
tivity of molecule-mineral complexes under plausible
prebiotic and space-like conditions would give key
inputs to figure out the physico-chemical phenomena
that led to the emergence of life on Earth as well as the
molecular chemical evolution in space[2,3].

In particular, the study of the adsorption of nucleic
acid components, such as nucleobases, on mineral sur-
faces may have important implications in the RNA
world model of the origin of life[4,5]. Regarding min-
eral matrices, silicates and metal oxides are relevant
mineral substrates to investigate due to their abundance
and their possible role as sinks, catalysts and templates
for prebiotic reactions[6]. Among these, Mg-containing
minerals are rather interesting because the inorganic
chemistry of magnesium might have played a key role
in prebiotic geochemistry[2,3,7].

The high complexity underlying such processes has
been faced both experimentally by investigation of the
thermodynamics of the adsorption process, characteri-
zation of the nature of molecule-mineral interactions
through infrared spectroscopy measurements, study of
the photostability of molecule-mineral complexes
through UV irradiation experiments, and theoretically
through computational spectroscopy, surface complex-
ation studies and molecular modeling of mineral-
molecule interactions[2,3,8,9,10,11,12].

Such results contribute to unravel the role of miner-
als in the transformation/preservation of biomolecules
in abiotic environments, shedding light on the intricate

prebiotic geochemical processes on the early Earth and
on the chemical evolution of complex molecular sys-
tems in space.
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