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Cystic Fibrosis (CF)

ü monogenic disease (~1:2,500)

ü high mortality and morbidity

ü affected water and salt homeostasis 

ü over 2,000 mutations are known

üȹF508 is present in over 80% of patients



Cystic fibrosis
CFTR ( cystic fibrosis transmembrane conductance regulator)



Maturation of the CFTR protein
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In silico study of NBD1 destabilization
Experiments : Gergely Luk§cs, McGill , Montreal

Molecular dynamics (MD) simulations

ü WT and mutants

ü 100-100 ns

ü all-atom forcefield

Analysis of motions in NBD1 

ü correlations in motions (pairwise)

ü building a graph

ü analysis of the graph



Distance Correlation Coefficient

Nodes: 
aminoacids

Edges:
if correlationexists

G. J. Szekelyet al. (2007), Annals of Statistics, 35 (6): 2769ς2794.

WT 1S ɲF508 1S ɲF508 3S

Nodes2: 
communities

Edges2:
sum of edges between residues if DiCC>0.7



Rescue by effecting dynamic coupling

WT 1S ɲF508 1S ɲF508 3S



Full - length CFTR structures
Cryo - EM revolution

Zhanget al. (2017) Cell170: 483-491.e8
PDBID:5W81
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Structural anomalies



Binding energies at both ATP sites are the same
contradicts with experiments

G. Paragi et al., Szeged



Where is the chloride channel?
using: MD, Caver


