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Ginkgo adiantoides
56 Myr ago

1.211C4

Ginkgo new species
121 Myr ago

Ginkgo yimaensis
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Molecular fossils
Small molecules (real)

R:=Hor CH;
Rz =H, CHy, CHs, n-CiHy, i-CH;

Steral Sterane

Burial and diagenesis

OH OH

Ri OH R

Bi=HorOH
Rz = OH or various hexose moigties

2-methylbacterichopanpolyol 2-methylhopane

Current Biology

@l J. Phys. Chem. B 2010, 114: 3714-3725.
gal. Curr. Biol. 2009, 19: R567-R574.
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Molecular fossils
Small molecules (virtual)
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Application case
Tracing protein origins  §

| e a = 22058 A

1000 b=0.05 B P
5 ° R®=0.81 —
] P < 0.0001 * U —

er of ligands ( N)

‘BioEssays 2009, 31: 975-980.
kD Science 2009, 324: 203-207.
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I\/Iolecular fossils
Proteins (real)
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Molecular fossils
Proteins (virtual)
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B GOE | Nitrate reductases
Ser p-lactamases |

Lipid biomarkers
Nitrogenases

Aerobic respiration

Plants and fungi Definite
wuka Vg G-protein signaling cyano-

Flavonoids and algae bacterial
p53 and placozoans microfossils
v @ Hemnsc':y'an!rclis and TOHUSkS Ornamented Porphyrins
eroid receptors eukaryotic Glutamate| Origin of
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Application case

Tracing the rise of oxygen
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Hematite formation by oxygenated groundwater more than 2.76 billion years ago
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Conclusions

Besides metabolites, proteins also serve

as molecular fossils, which include
_protein remains of ancient organisms
sand extremely conserved protein

gatures, such as protein architectures.
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