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NETWORK BIOLOGY & SYSTEMS BIOLOGY
SESSION

Lecture 1: Networks in biology

Practice 1: Cytoscape tutorial

 

Lecture 2: Analyze molecular interaction network

Practice 2: Analyze and integrate data with Cytoscape

 

Lecture 2: Dynamics of molecular interaction networks

Practice 2: Network dynamic in Cytoscape



https://s3.amazonaws.com/media-p.slid.es/videos/739014/dI5BVaTY/norwich.mp4


GRAPH THEORY



The bridges of Königsberg

https://s3.amazonaws.com/media-p.slid.es/videos/739014/MLfXS1-1/video-2-1.mp4


Graph theory

The bridges of Königsberg - Euler - 1735
Graph

Definition: graph is a structure amounting to a set of
objects in which some pairs of the objects are in some
sense "related"

Graph types:
By edge:

directed, undirected, weighted, multi graph, ...

By topology:
Tree, circle, star, ...



Networks

Graph
abstract mathematical
representation, data
structure

Network
phenomenon modelled by
graph



Networks



Degree distribution

Degree
The number of  interaction of a given node
In case of directed graph separately in coming and
outgoing degree

Degree distribution
The histogram of degree of all node in a graph



Degree distribution



Degree distribution



NETWORK TOPOLOGY



Network types: regular network



Network types: random network
(Erdős-Rényi model)



Network types: random network
(Erdős-Rényi model)

https://s3.amazonaws.com/media-p.slid.es/videos/739014/Gv8AQ3IK/video-3-2.mp4


Network types: scale-free network
(Barabási-Albert model)



Diameter of the network

Definition:
The longest shortest-path :)
The longest of all the
possible shortest-path
among node pair in the
network



Network types: small world

Regular network
uniform degrees of distribution

big diameter

Small world network
uniform degrees of distribution

small diameter



Network types: Bipartite



Network types: Bipartite



Network types: Bipartite





Recommended literature
Péter Csermely: The strength of hidden networks
Albert-László Barabási: Linked
Albert-László Barabási: Network sience


