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One of the fundamental questions, which concern the Origin of Life studies, is how the first nucleic acids 

were synthesized starting from the monomeric constituents, in a prebiotic environment. The question is 

also highly relevant since it could give additional information to solve the controversy between “Lipid 

world” and “RNA world” hypotheses1. Recent studies reported evidences on a non-enzymatical 

polymerisation of mononucleotides inserted in confining environments such as lipid multilayers and 

monovalent salts2,3,4, pushing toward an “RNA world”. The free energy necessary to allow the 

phosphodiester bond synthesis in such systems is given by Hydrothermal (HD) Cycles of hydration-

dehydration at high temperature, conditions which commonly occur in volcanic hydrothermal fields 

nowadays, and were likely to be ubiquitous on the early Earth environment. Hence life could have been 

emerged into volcanic “hydrothermal fields”, rather than oceanic “hydrothermal vents”5. 

The effects of the confining environments (lipid multilayers and crystal salts) on the mononucleotide 

(AMP) structure have been recently studied6,7, and the results showed that the mononucleotides in these 

systems are forced to lie in a particular “entangled” structure, which may give a higher probability of 

occurrence of the phosphodiester bond synthesis. 

However, what it is still unknown is how both the confining environments and the water affect the 

mononucleotide mobility itself, giving degrees of freedom to enable the needed molecular 

rearrangements. To this purpose, we performed Neutron Scattering experiments at the large scale 

facility “Institut Laue Langevin” in Grenoble, France. Quasi-Elastic (QENS) and Elastic (ENS) data 

analysis, which gave us insights about the dependence on the hydration level of the AMP dynamics 

(whose results have been recently published8), will be presented, together with new preliminary results 

on the particular geometry of each hydrogen motions, detected in the pico-to-nanosecond timescales. 
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