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DAY 1 (3 July, 2023) 9:00 Course Presentation
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 What do we mean by protein stability?

 The UF equilibrium

 The unfolded state matters

 Effect of denaturants on protein stability

 Effect of temperature on protein stability

 Effect of ligands on protein stability

 Two-state or not two-state, that it the question

DAY 1 (3 July, 2023) 9:15/13:00 Principles of Protein Stability
Javier Sancho
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 What do we mean by protein stability?

The stability of 2-state, 3-state and more-state proteins from simple spectroscopic 
techniques... plus the structure of the equilibrium intermediates at the same time. 
Sancho J. Arch Biochem Biophys. 2013 ;531(1-2):4-13
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 What do we mean by protein stability?
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 The UF equilibrium
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ProtSA PDB

 The unfolded state matters

http://webapps.bifi.es/protsa
https://www.rcsb.org/
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 The effect of denaturants on protein stability



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101004806

dd/mm/yyyy Footer 9

0 2 4 6 8 10

-4000

-2000

0

2000

4000

 

 

∆G
 (k

ca
l/m

ol
)

[Urea] (M)

][])([ 0 DmGDG −∆=∆

)0]([ =∆ DG
PT,

][

])([









∂

∆∂
=

D

DG
m

0 2 4 6 8 10

20

40

60

80

100

120

 

 

Se
ña

l E
sp

ec
tro

sc
óp

ica

[Urea] (M)

Spectroscopic
Signal

ns

us

u
χ

n
χ

∆G=7600 ± 200 cal/mol
m=1920 ± 40 cal/mol·M

 The effect of denaturants on protein stability
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 The effect of denaturants on protein stability
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 The effect of denaturants on protein stability
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 The effect of temperature on protein stability
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 The effect of temperature on protein stability

The stability of 2-state, 3-state and more-state proteins from simple spectroscopic 
techniques... plus the structure of the equilibrium intermediates at the same time. 
Sancho J. Arch Biochem Biophys. 2013 ;531(1-2):4-13
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 The effect of temperature on protein stability
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 The effect of ligands on protein stability
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•Rodriguez-Cardenas et al. PLoS ONE 2016 11 e0161020

•Cremades et al. Biochemistry 2008 47 627-639

•Irun et al. Journal of Molecular Biology 2001 306 877-888
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 Two-state or not two-state, that it the question

Do proteins always benefit from a stability increase? Relevant and 
residual stabilisation in a three-state protein by charge optimisation. 
Campos LA, Garcia-Mira MM, Godoy-Ruiz R, Sanchez-Ruiz JM, Sancho J. J 
Mol Biol. 2004 344:223-37. 

https://pubmed.ncbi.nlm.nih.gov/15504413/
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 What do we mean by protein stability?

 The UF equilibrium

 The unfolded state matters

 Effect of denaturants on protein stability

 Effect of temperature on protein stability

 Effect of ligands on protein stability

 Two-state or not two-state, that it the question

More questions?

DAY 1 (3 July, 2023) 9:15/13:00 Principles of Protein 
Stability
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