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1. Big Picture

Ammonia–water mixtures exist in extraterrestrial 
environments. Can investigating amino acid 

assembly in ammonia-water shed light on  the 
origins of complex life?
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3. Methodology
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5. Bond Enthalpies

Bond enthalpies quantify 
strengths, reveal stability and 

driving forces in solvation, 
helping explain structural 

changes observed 

Water–glycine interactions weaken 
(−51 → −38 kJ/mol)

Ammonium forms very strong but 
scarce interactions with glycine 

(−168 kJ/mol)

Ammonia forms weak but plentiful 
interactions (−28 kJ/mol|) 
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ammonia was used to mimic 

aqueous environments on 
Titan

As the simplest amino acid, 
glycine makes a good  start point 
for investigating assembly under 

extreme conditions

Amino acid assembly is a potential 
indicator of prebiotic chemistry 
and linked to the Origin of Life
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2. Background 

4. Biomolecular Assembly

No evidence for glycine association in 
aqueous ammonia solution

Glycine association occurs 
through hydrophilic interactions 

Aqueous Glycine Glycine in 
Ammonia-Water

6. Conclusions & Outlook
NASA Dragonfly will land 

on Titan in 2034, 
investigating prebiotic 

chemistry and 
habitability. Can we 

narrow down possible 
locations for 

biomolecular assembly?

The data suggests that ammonia-
rich environments alone are 

insufficient to support prebiotic self-
assembly 

Functional Abiotic Metabolite Assembly Hypothesis

Amino acids may form functional, amyloid-like structures in prebiotic 
environments, providing a bridge between prebiotic chemistry and the 

emergence of compartmentalised, catalytic, life-like systems
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