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Prebiotic components for Origin of Life

Precursor components progressively turning to Primordial metabolic, self-replicating, and membrane
bounded subsystems

Increasing chemical complexity
Ruiz-mirazo 2014



Motivation: From molecular cloud to life on Earth
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Prebiotic formation in ice analogues and detection in meteorite analysis

ASTROCHEMISTRY
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Perspectives

 Are prebiotics really formed at 10 K? Can we detect them at that
temperature in energetic processing experiment?

* \What are the roles of the underlying grain surface in the ice chemistry?

* Are these process stochastic or is there a specific route?
* Which molecules or combination can enhance prebiotic formation?

« Starting point simple icy mantles or intermediates? How is formation of
prebiotic influenced?




Simulate the space environment in Origins Lab
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Wet chemical analysis
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Deposition Irradiation & Warm-Up Residue Solvation

& Characterization Product analysis to 300 K

FTIR Chromatography
FTIR FTIR QMS

Wet chemical analysis

High res Mass Spectrometer
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Ly-a processing of solid EA: potential precursors to sugar and peptide derivatives
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Amino acid/dipeptide synthesis in ice analogues
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Amino acid/dipeptide synthesis in ice analogues

Amino acids Cyclic dipeptides
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Catalytic effect in sugar synthesis \10.2 eV photons
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Conc (mol/L)

Ca(OH), o
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Conc (mol/L)

More sugars in ammonia free ice mixtures?
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Prebiotic components: summary & conclusion

Sugars, sugaracids

Starting ice analog Water:methanol with/without
ammonia

Analysis Derivitization

Results Quantitative analysis,

Stereochemistry

Amino acids, peptides

Ethanolamine

Direct analysis

Unambiguous
qualitative identification

» The presence of NH; likely causes competition between nitrogen-containing compound
formation (amino acids) and sugar formation in terms of available carbons

« We can detect amino acids without extra derivitization step and also inspite of using very

high energy the fragile amino acids and simple peptides survive
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