
Figure S1A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from cultured E. coli cells after heating 
in the dry state for six days. 
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Figure S1B. Odd and even Kendrick Mass Defect plots of the organics extracted from cultured E. coli cells after 
heating in the dry state for six days. 
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Figure S2A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from cultured E. coli cells after heating 
in the dry state for four days. 
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Figure S2B. Odd and even Kendrick Mass Defect plots of the organics extracted from cultured E. coli cells after heating 
in the dry state for four days. 
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Figure S3A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the Orgueil meteorite using methanol 
as described in the methods section. 
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Figure S3A. Odd and even Kendrick Mass Defect plots of the organics extracted from the Orgueil meteorite using 
methanol as described in the methods section. 
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Figure S4A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the Allende meteorite using methanol 
as described in the methods section. 
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Figure S4B. Odd and even Kendrick Mass Defect plots of the organics extracted from the Allende meteorite using 
methanol as described in the methods section. 
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Figure S5A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the Murchison meteorite using methanol 
as described in the methods section. 
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Figure S5B. Odd and even Kendrick Mass Defect plots of the organics extracted from the Murchison meteorite using methanol 
as described in the methods section. 
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Figure S6A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from cultured a marine hyperthermophilic 
Archeabacterium Aeropyrum sp. 
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Figure S6B. Odd and even Kendrick Mass Defect plots of the organics extracted from cultured a marine hyperthermophilic 
Archeabacterium Aeropyrum sp. 
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Figure S7A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from cultured a marine hyperthermophilic 
Archeabacterium Pyrobaculum sp. 
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Figure S7B. Odd and even Kendrick Mass Defect plots of the organics extracted from cultured a marine hyperthermophilic 
Archeabacterium Pyrobaculum sp. 
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Figure S8A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from cultured a marine Thermophilic 
Bacterium Rhodothermus sp. 
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Figure S8B. Odd and even Kendrick Mass Defect plots of the organics extracted from cultured a marine thermophilic 
bacterium Rhodothermus sp. 
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Figure S9A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from Bell Creek Petroleum. 
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Figure S9B. Odd and even Kendrick Mass Defect plots of the organics extracted from Bell Creek Petroleum. 
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Figure S10A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from Exxon 44647 Petroleum. 
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Figure S10B. Odd and even Kendrick Mass Defect plots of the organics extracted from Exxon 44647 Petroleum. 
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Figure S11A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 7.4 M glucose 
heated at 85° C for eight days. 
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Figure S11B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 7.4 M glucose 
heated at 85° C for eight days. 
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Figure S12A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 3.3 M glucose and 
3.3 M Glycine heated at 85° C for eight days. 
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Figure S12B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 3.3 M glucose and 
3.3 M Glycine heated at 85° C for eight days. 
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Figure S13A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 200 mg glucose and 
84 mg glycine dry heated at 150° C for eight days. 
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Figure S13B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 200 mg glucose and 
84 mg glycine dry heated at 150° C for eight days. 
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Figure S14A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 3.3 M glucose and 
3.3 M NH4OH heated at 85° C for eight days. 
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Figure S14B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 3.3 M glucose and 
3.3 M NH4OH heated at 85° C for eight days. 
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Figure S15A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 3.3 M glucose heated 
at 150° C for eight days. 
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Figure S15B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 3.3 M glucose heated 
at 150° C for eight days. 
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Figure S16A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 1.95 M paraformaldehyde, 
0.97 M glycolaldehyde and 0.195 M Ca(OH)2 heated at 150° C for eight days. 
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Figure S16B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 1.95 M paraformaldehyde, 
0.97 M glycolaldehyde and 0.195 M Ca(OH)2 heated at 150° C for eight days. 
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Figure S17A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 1.95 M paraformaldehyde, 
0.97 M glycolaldehyde, 0.195 M Ca(OH)2 and 0.39 M NH4OHheated at 150° C for eight days. 
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Figure S17B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 1.95 M paraformaldehyde, 
0.97 M glycolaldehyde, 0.195 M Ca(OH)2 and 0.39 M NH4OHheated at 150° C for eight days. 
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Figure S18A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 5.55 M NH4OH, 
0.55 M HCHO and 0.05 M CH3CHO heated at 150° C for 47 hours. 

 

“Naraoka 1” 
5.55 M NH4OH 
0.55 M HCHO 
0.05 M CH3CHO 
Heated @ 150° C 
for 47 hours 

Re
la

tiv
e S

ig
na

l In
te

ns
ity

 



 

KM
D 

Figure S18B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 5.55 M NH4OH, 
0.55 M HCHO and 0.05 M CH3CHO heated at 150° C for 47 hours. 
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Figure S19A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 5.55 M NH4OH, 
0.55 M HCHO, 0.05 M CH3CHO and 0.05 M glycolaldehyde heated at 150° C for 47 hours. 
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Figure S19B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 5.55 M NH4OH, 
0.55 M HCHO, 0.05 M CH3CHO and 0.05 M glycolaldehyde heated at 150° C for 47 hours. 
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Figure S20A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from commercial 70% (~13.2 M) aqueous 
glycolonitrile solution which had been left sealed from the manufacturer after reaction at ~25° C for ~ 20 years. 
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Figure S20B. Odd and even Kendrick Mass Defect plots of the organics extracted from commercial 70% (~13.2 M) 
aqueous glycolonitrile solution which had been left sealed from the manufacturer after reaction at ~25° C for ~ 20 
years. 
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Figure S21A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from a Miller Urey electric discharge 
reaction prepared from CH4, NH3 and H2O (see reference 49 in the main text) and frozen at -20° C for ~25 years. 
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Figure S21B. Odd and even Kendrick Mass Defect plots of the organics extracted from a Miller Urey electric 
discharge reaction prepared from CH4, NH3 and H2O (see reference 49 in the main text) and frozen at -20° C for ~25 
years. 
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Figure S22A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from an NH4CN polymerization prepared 
from 0.15 M NH3 and 0.1 M HCN and frozen at -20 C for ~45 years (see reference [49] in the main text). 
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Figure S22B. Odd and even Kendrick Mass Defect plots of the organics extracted from an NH4CN polymerization 
prepared from 0.15 M NH3 and 0.1 M HCN and frozen at -20 C for ~45 years (see reference [49] in the main text). 
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Figure S23A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from neat pyruvic acid 
heated at 150° C for 47 hours. 
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Figure S23B. Odd and even Kendrick Mass Defect plots of the organics extracted from neat pyruvic acid 
heated at 150° C for 47 hours. 
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Figure S24A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from 5.7 M aqueous pyruvic acid 
heated at 150° C for 47 hours. 
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Figure S24B. Odd and even Kendrick Mass Defect plots of the organics extracted from 5.7 M aqueous pyruvic acid 
heated at 150° C for 47 hours. 
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Figure S25A. Negative mode ESI FT-ICR-MS spectrum of organics extracted using methanol/water of a sample of 
the Murchison meteorite. 
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Figure S25B. Odd and even Kendrick Mass Defect plots of the organics extracted using methanol/water of a sample 
of the Murchison meteorite. 
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Figure S26A. Negative mode ESI FT-ICR-MS spectrum of organics extracted using methanol/water of a sample of the 
Allende meteorite. 
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Figure S26B. Odd and even Kendrick Mass Defect plots of the organics extracted using methanol/water of a sample of the 
Allende meteorite. 
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Figure S27A. Negative mode ESI FT-ICR-MS spectrum of organics extracted from the reaction of 2 M paraformaldehyde, 
1 M glycolaldehyde, and 0.05 M Ca(OH)2 heated at 85° C for eight days. 
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Figure S27B. Odd and even Kendrick Mass Defect plots of the organics extracted from the reaction of 2 M paraformaldehyde, 
1 M glycolaldehyde, and 0.05 M Ca(OH)2 heated at 85° C for eight days. 
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