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Networks in molecular biology

● Systems biology is the clue
○ Complex biological systems are mathematically modelled as 

a whole 



Networks in molecular biology

● ...some derived concepts
○ How the system is impaired rather than its elements
○ Explain origin of diseases
○ Face gene heterogeneity



Networks in molecular biology

● Networks are extremely useful to represent different 
systems and their inner interactions elements



Networks in molecular biology

● Knowledge is represented as a graph
○ Proteins are the vertices
○ Interactions are the edges



Networks in molecular biology

● Biological networks
○ Scale-free (power law)



Networks in molecular biology

● Types of networks (aka interactomes)
○ Protein-protein interactions



Networks in molecular biology

● Types of networks (aka interactomes)
○ Post-translational modifications
○ Coexpression
○ Functional terms
○ ...



Networks in molecular biology

Network are evaluated through some parameters:

● At a network level:
○ Number of components
○ Clustering coefficient 

● At a gene level:
○ Closeness centrality
○ Betwenness centrality
○ Degree



Networks in molecular biology

Disease-gene prioritization approaches



Networks in molecular biology

Gene prioritization approaches



Network enrichment (SNOW)

●



Network enrichment (SNOW)

● GOAL: it determines whether a set of input genes 
represents a biologically meaningful network



Network enrichment (SNOW)



Network enrichment (SNOW)

Interactome construction



Network enrichment (SNOW)



Network enrichment (SNOW)

Comparison against N random networks (of similar size)

value of input network

distribution of random 
networks



Some exercices

Worked examples of SNOW in Babelomics 5 wiki

https://github.com/babelomics/babelomics/wiki/network-
enrichment-(snow)



Gene set network enrichment (Network miner)

● Gene set enrichment



Gene set network enrichment (Network miner)

●



Gene set network enrichment (Network miner)

● GOAL: Is there a latent sub-network related to 
ranking criteria?

● input is a ranked list (diff. expression, GWAS, …)
significant random



Gene set network enrichment (Network miner)



Gene set network enrichment (Network miner)

Enrichment score



Some exercises...

Worked examples of NM on Babelomics 5 wiki

https://github.com/babelomics/babelomics/wiki/Gene%20Set%20Network%
20Enrichment%20(Network%20Miner)



Some conclusions

● Systems biology provides us a global view of our 
living system

● Networks are extremely useful to represent inner 
interactions

● Networks can be measured by different topological 
parameters



Any question?


