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Molecular dynamics  
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Restraints 

Molecular dynamics 
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Structural analysis 

Solvent accessible 

surface 

Radius of gyration 

Root-mean 

Square deviation 
Specific interactions  

Conformational families (clustering) 



Molecular Dynamics example  

Folding 

Time  evolution  of  the  hydrogen  bond  formation  between  the  backbone  NH··O=C  groups  of  both  ß-
sheet  strands  



 

Structural  Flexibility : Essential  Dynamics  

 
Trajectory 

Covariance 

matrix 

Diagonalization EigenvaluesĄ frequencies 
EigenvectorsĄ 

Type of movement 

For a set of principal eigenvectors, 

 

     absolute similarity index 

 

     relative similarity index 
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FLEXIBILITY ANALYSIS 

Entropy 



Mechanisms of ligand activity: enzyme activator  

Haohao Fu; Yingzhe Liu; Ferran Adrià; Xueguang Shao; Wensheng Cai; Christophe Chipot; J. Phys. Chem. B  2014, 118, 11747-11756. 



AMPK (AMP-activated protein kinase) 
Å Ser/Thr protein kinase 

Å Activated by low levels of ATP and high levels of 

AMP/ADP 

Å Sensor of energy homeostasis in the cell 

  

Nat Cell Biol. 2012, 13, 1016. BMC Biology 2013, 11, 36. 

Mechanisms of ligand activity: enzyme activator 

AMPK 

LKB1 

CaMKKb 

Anabolic Pathways 
inhibited by the 
activated AMPK 

Synthesis of 
fatty acids 

 ACC1 

Protein 
synthesis 
mTORC1* 

Translation of 
ribosomal proteins  

mTORC1* 

Transcription of 
ribosomal RNA  

TIF-1A 

Catabolic Pathways 
activated by the 
activated AMPK 

Glycolysis 
PFKFB2/3 

Autophagy  

ULK1 

Mitochondrial 
biogenesis oxidative 

metabolism PGC-1a? / 
SIRT1? 

Upstream Kinases 

Downstream Kinases 
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Phosphorylation 

@Thr172 

Autophosphorylation 

@Ser108 

Dephosphorylation 

@Thr172 

Dephosphorylation 

@Ser108 

A-769662 AMP 
2-13x >90x 

2- 4x 2-13x 

å1000x 

Chem. Biol., 2014, 21, 619. 

Structure vs.  Function  

Mechanisms of ligand activity: enzyme activator 
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APO HOLO + ATP HOLO 

How does A-769662 trigger AMPK activation? 

Mechanisms of ligand activity: enzyme activator 


