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Biological Systems are complex

• High number of 
components and/or 
interactions between 
them

• Not possible to predict 
system behavior just 
knowing the behavior of 
individual components

• Computational 
approaches are needed 
to integrate available 
information



Network Biology

• Networks are good 
representations of 
complex systems

• Easy to analyze 
computationally

• Network theory 
measurements can:
• Identify network 

modules
• Identify relevant nodes
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Specific Betweenness
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Network Biology of CFTR 
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CFTR stability modulators I

• SYK phosphorylates 
CFTR 

• Promotes CFTR 
endocytosis

• Proteins interacting 
with phosphorylation 
site may modulate 
amount of CFTR at 
the plasma 
membrane

Farinha CM et al (2016) Front Chem



CFTR stability modulators II

• NHERF-1 binds 
CFTR

• Activated Ezrin binds 
NHERF-1 and actin 
cytoskeleton

Moniz S et al (2013) ACS Chem Biol



CFTR stability modulators III

• cAMP signaling through 
EPAC1 promotes CFTR 
stabilization

• EPAC1 and CFTR 
colocalize and interact 
through NHERF1

Lobo MJ et al (2016) J Cell Sci



Specific neighbors of CFTR interactors
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Finding mediator proteins – Bridge Score

• List of paths linking 
interesting proteins

• Quantify fraction of paths 
that go through each 
candidate

• Decreasing weight 
according to path length   



Candidate selection



Experimental validation

• KD of GABARAP, 
SMURF1 and NOS2

• Strong effects on 
wt-CFTR activity

• Moderate effects on 
F508del CFTR

• GABARAP keeps 
significant effect on 
F508del CFTR



Experimental validation

• KD of GABARAP 
increases F508del 
CFTR abundance 
at the PM

• And increases 
surface protein 
stability



Conclusions

• Experimental data only identifies a fraction 
of proteins involved in the process or 
disease of interest

• Network analysis allow us to reconstruct 
the full picture

• Specially powerful to find the missing links 
between related processes or diseases
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