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Intrinsically disordered proteins (IDPs) 

 IDPs are proteins that either lack the 3D structure or their 

structure is not fixed. 
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Dyson et al. Nat Rev Mol Cell Biol 2005, 6,197. 

Gibbs et al. Biochemistry  2015, 54, 1314. 
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Methods for detection and amino acid 

content 
 IDPs are more often found in eukaryotes 

 IDPs cannot be resolved by X-Ray but they can be detected by 

NMR, CD, Fluorescence  spectroscopy, Raman spectroscopy, 

SAXS 

 Contain less bulky hydrophobic and more polar and charged 

residues 
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Uversky Protein J 2009, 28, 305. 

charged 

polar 



Computer prediction programs and data 

 banks 

Software 

 PONDR 

 FoldIndex 

 DisEMBL  

 DISORDERED/2 

 VSL 

 FoldUnfold 

 IUPred 

 ANCHOR 

 Espritz etc 

 

Data banks: 

 DisProt         http://www.disprot.org/index.php 
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Glucocorticoid receptor 
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Mahita Kadmiel and John A. Cidlowski Trends Pharcol. Sci. 2013, 34, 518. 



Glucocorticoid receptor 
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https://lookfordiagnosis.com/ 
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Glucocorticoid receptor 
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Vincent J. Hilser and E. Brad Thompson J. Biol. Chem. 2011, 286, 39675. 
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Minimal activation domain (τ1 core)  

in the N-terminus of the Glucocorticoid Receptor 
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Dahlman-Wright et al. 1994 PNAS 91, 1619. 

τ1core: GR187-244 = 58 residues 

3 helical 

propensity regions 

stabilized in the 

presence of TFE 
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 IUPred clusters considering only  

   the energy 
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Activity and amino acid substitution 

differences characterise GR mutant clusters 
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ANCHOR binding site predictions 
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Simulation protocol 

 Building the 

structure-atomistic 

representation 

 CHARMM with 

CHARMM36ff 

 GPU in cubic box 

 10 runs per mutant 
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Simulation protocol 

 Building the 

structure-atomistic 

representation 

 CHARMM with 

CHARMM36ff 

 GPU in cubic box 

 10 runs per mutant 
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Analysis 

 Calculation of 

secondary structure 

using Kabsch&Sander  

method  
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http://academic.brooklyn.cuny.edu/ 



Distance matrices [Å] of WT and E221F 
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Distances between Helices in WT 
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Temperature effect on the helical 

content of WT 
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Molecular dynamics simulations on  

mutants in Helix 1 at 360K 
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D196Y increasing activity 50ns  L197P decreasing activity 25ns 



Helical content at 360K (distribution)  
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Helical content at 400K (distribution) 
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Conclusions 

 After applying both- Bioinformatics and MD methods and 

comparing the results with experimental activity, we see a trend 

in less stable mutants tend to be less active 

 The energy content and ANCHOR parameter also show visible 

correlation to the helical propensity 

 Temperature variations  affect the stability of the model peptides 

 Point mutations to hydrophobic residues increase the helical 

propensity 

 Mutations to polar or charged residues has the opposite effect  

(decrease the stability of the helices) 

17/12/2015 Evdokiya Salamanova 26 



Acknowledgements 

 Prof Lennart Nilsson 

 Prof Anthony Wright 

 Dr Alok Juneja 

 Joana Paulo 

27 17/12/2015 Evdokiya Salamanova 

 


