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ABC (ATP Binding Cassette)

transmembrane proteins
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Transport of xenobiotics and toxic molecules
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Cystic Fibrosis (CF)

U monogenic disease (~1:2,500)

U high mortality and morbidity

U affected water and salt homeostasis

U cloning the cftr gene: Riordan et al. 1989 Science 245:1066-73
U over 2,000 mutations are known

U4 pF508 1 s present I n over 80%



Maturation of the CFTR protein
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Structural background of g F508

domain -domain interactions
hCFTRPDBID:5@1)

Duet al. Nat StructMol Biol 2005Jan;12(1):125.
Serohijoset al. Proc Natl Acad Sci U S2A@08Mar 4;105(9):325®6 1.



Structural background of g F508

folding and stability of NBD1
NBD1
Experiment: HydrogesDeuterium Exchange (HDX)
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In silico  study of NBD1 destabilization

1. Molecular dynamicgMD) simulations
U  WTand mutants
0 100100ns
u all-atom forcefield

2. Analysis of motions ilNBD1
U correlations in motions (pairwise)
U building a graph
U analysis of the graph




Correlation in motions

Nodes: amino acids

Edges:
Adisplacement Vector Correlation Coefficien VCC =
A Contactover 75% throughouthe simulation

((A = (A))(B - (B)))
V(A = (A)*)((B - (B)))

Community analysis (e.g. critical nodes)




Distance Correlation Coefficient

G. JSzekelyet al. (2007),Annalsof Statistics, 35 (6): 27@&2794.

Nodes: secondarystructural elements
A .
v(4, B) Edges if DICC> 0.85

DiCC =

Ju(A, A)v(B, B)




|dentification of critical amino acids
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