Thermal Forces can Solve Core
Problems of Molecular Evolution
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Molecular Evolution:
Replication, Selection and Mutation
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(a) Replication: - Bind to Template + Ligate
- Unbind from Template

(b) Concentrate Molecules



Exponential DNA
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Quantitative

Laminar
Convection

PCR

| 11
Elongating

1000
& 4x10°} < € _
= = .9 =
T, = E
7 Q8s 10
) £68 |
5 2 =22 0.1
— Sy
LLI—l
14 PO
5 0 0.001 i
E 0 0 10 20

Time [min] Amplification Speed [min]

Physical Review Letters (in press)



Thermophoretic
Trapping
of DNA

5000bp DNA

Physical Review Letters
89:188103 (2002)



Thermophoresis of DNA

Fluorescence
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Exponential Thermophoresis?
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Flow turns thermophoretic
DNA depletion into accumulation

Os 4s 20s 80s

Laser

Laser

50um




Thermophoretic Trapping of DNA
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Scenario In Hydrothermal Vents
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Did Thermal Forces
drive Origins of Life?

Emmy Noether Group
University Munich




