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Forensic Geochemistry in extreme environments with astrobiological interest

Lipids: cell-membrane derived biomolecules

Search for
life



Antarctica

Rio Tinto
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Dallol

Island

El Tatio

Use of Terrestrial Analogs

Puna Argentina

Yungai

Groenlandia
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Combining molecular and isotopic analysis

Autotroph.-Heterotr.
Prokarya-Eukarya
Terrestrial-Aquatic
Marine-Freshwater

Calvin cycle
red-acetyl-CoA
rTCA pathway

3HP bicycle
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Terrestrial-Aquatic Envir.
RedOx conditions 

Preservation

Archaeglobales
Methanogens

Cyanobacteria
Proteobacteria

Microalgae



δ13C: Metabolic tracer rTCA
3HP

Calvin

r-acetylCoA

3HP/4HB Di-4HB

ε = -20‰

ε = -3/-10‰

ε = -30‰
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Tree scheme metabolisms

rTCA
3HPCalvin

R-acetylCoA Di-4HB
3HP/4HB
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• Identify biological sources from molecular analysis

• Infer carbon fixation pathways from CSIA



Reconstruct biogeochemical functioning of paleoenvironments by 
combining molecular and isotopic analysis of lipids with DNA sequencing, 

metaproteomics, immunoassays, and bulk geochemistry. 



Evolution

Applicability of lipid biomarkers

Exobiology

Paleoreconstruction

Extremophilia

Life limits

Adaptability

Early life
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