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Protein Folding Kinetic 
Experiments
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Protein (un)folding is a highly cooperative reaction!!
Only two states can be (often) detected!!



Chaotropic Agents

UREA GUANIDINIUM ION



trp residue













We now have info about the thermodynamic stability. What about “mechanism”?



From equilibrium denaturation
experiments I cannot obtain

information about the mechanism of 
folding



RAPID MIXING METHOD

STOPPED-FLOW APPARATUS



UNFOLDING
(native protein vs 
denaturant)

REFOLDING
(unfolded protein
vs refolding buffer)

Exponential decay
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THE Φ-VALUE 
ANALYSIS

Mutagenesis

+

Folding kinetics



Ф-value

Ф=	1



Ф-value



Ф	=	ΔΔGTS-D /	ΔΔGN-D		

Ф-value

Ф=	0 Ф =	1



Any given globular domain…



FROM NUMBERS…



…TO STRUCTURE!



Protein-protein interactions 
kinetics



The dansyl group 
quenches trp 
fluorescence

FRET

Trp residue



Excitation wavelength = 280nm
Emission recorded between 300nm and 400nm



Ligand concentration



Trp fluorescence decreases as the [ligand] increases because of the quenching effect of dansyl group

Ligand concentration



330nm



Asymptote

KD = 16.6 ± 0.2 µM
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Binding reactions are BIMOLECULAR REACTIONS
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Binding reactions are BIMOLECULAR REACTIONS

The solution to this is complicated and we need to approximate
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Binding reactions are BIMOLECULAR REACTIONS

Kinetic experiments in PSEUDO-FIRST ORDER conditions

If [L] >> [P] its concentration after time t will be equal to [L]0
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Reaction coordinate


