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Maybe it was the RNA World

Molecular Life



Bases of the RNA Code

B red = guanine
I blue = cytosine
W orange = uracil
B gray = adenine
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Searching for a Universal Parent Molecule

R. Saladino E. Di Mauro Formamide
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(Moon Impact Flux, g/year)

Early and Late Heavy Bombardment
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High Power Laser Mimics an Impact Plasma

Impact Laboratory simulation Laser beam direction




High Power Laser Mimics an Impact Plasma

Chemical laser (C5F, + Ar), A=1315nm,E=1kJ /0.5 ns

2 ml HCONH, + nitrogen, Irradiated by 15 pulses

Ar + CaF?I laser tube
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5010 — 20 °C Photodissociation of C3F7
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Gas Phase Analysis

Sources MIR NIR

Bruker IFS 125 HR Spectrometer

BS

——

FM

i

(KBr) H """""""""

IFR Chamber Detectors

Mm——niul

| Nitrogen
“ on [T] Bath |
Pump o .‘ Irradiated
s I s Sample
— AN /

g e
Pump System White Cell




Step |. Gas Phase Analysis
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Stepll. Formamide Chemistry

-

Electric Discharge and Time Resolved Spectroscopy of Formamide Plasma
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Step Il. Formamide Chemistry

Chemical Models of Laser Spark Plasma — Calculations and Experimental Results of Pyrolysis
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tepll. Formamide Chemistry

Unified Mechanism of Formamide Dissociation
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HNCO formation
ki C
+
N=—=C=0
Dehydration H/ Decarbonylation
HCN formation T NH; + CO formation
H—H
{
N—C
H / N\ H

— [

ok \ /H \ . /
N=C—H<—H—N=C <— N=C < NI, ®G
- / N\
+ H O/ H le}
O/ . . Amino and formyl radical H
\ Formidic acid
H H H
. > . cC
H—N=C | ++OH=—— N—C - N—=C ——» N &
N N / N
formamidyl radical carbamyl radical Ferus M, Civis S et al. (2014)

J Phys Chem 118:719-736.
- NH-




Step lll. Nucleic Bases Detection
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A
IS
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Purine  Adenine Guanine Urélcil Thymine Cytgiine Glycine
NN : . T
o s Pt cuans LL2 Py X Xk S
o
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L2 Liquid N> no cat. 22.11% 0.03% 5.59% 0.78% 0.12%
L3 Ice N> NiFe 1.13% 6.77%  29.60%
L4 Liquid N, NiFe 9.54% 1.80%
L6 Ice N> TiO, 9.29% 15.81%
L7 Liquid N> TiO; 0.90% 0.03% 34.15% 1.03% 10.86%
L8 Ice N> Chondrite 0.49% 0.06% 46.81% 1.58%
Lo  Liquid N,  Chondrite  0.76%  0.03% 35.23%  1.19%
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L11 Liquid N2 Clay 1.58% 100.00% 100.00% 100.00% 15.43% 100.00% 60.96%
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tep IV. Nucleic Bases Formation
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The results answer several fundamental u stmns*

1. Destruction of blomolecules durln
Maybe it was source of energy'

2. One pot synthesis problem. g
One molecule, one system, ot

"LHB was a geo od
bIOm ‘




