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No Cells?



Membrane-less Cells?
Organization of 
chemical gradients
• Mineral surfaces
• Coacervates
• Oil droplets
• Aerosols
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No water? Polar solvents
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Carbon carbon bond formation in different solvents:



No water? Non-polar 
solvents
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No water? Non-polar 
solvents
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No liquid? 
Solids
• Ices?
• Very slow metabolic 

rates (longer time 
scales)

Gases
• Higher temperatures
• Less stable large 

molecules
• Much larger (galaxy 

level?)
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What other substrates could life exist in?

Would we recognize it?


