
Network dynamics



Networks

➔ Graph:
◆ abstract 

mathematical 
representation, data 
structure

➔ Network
◆ phenomenon 

modelled by graph

http://barabasi.com/networksciencebook/chapter/2



Network topology



Scale-free topology



Scale-free topology



Nested networks



Molecular networks



Giant component (sub-graphs)



Special nodes in scale-free networks



Party hub, date hub



Party hub, date hub



Singnal flow



Singnal flow



Modules, communities, clusters



Modules, communities, clusters



Probabilistic networks

➔ By the present methods, we can study 
all possible molecular interactions

➔ Many interactions
➔ High false-positive rate
➔ All connections can not be concurrent 

at the same time:
◆ common binding surface
◆ different expression
◆ different localization



Context specific via different expression



Context specific via different expression



Context specific via subcellular localization



Edgetics - ???



Topological phase transformations



Network stability

➔ Network stability indicates that a given 
network responds to external influences

➔ External impact: Termination of point or 
connection

➔ Attack strategy:
◆ random
◆ planned



Network stability

http://www.youtube.com/watch?v=hk1zM_H26Is


Network stability - scale-free networks



Network stability - scale-free networks



Storing network data - datastructure

➔ Adjacency list

➔ Adjacency matrix



Adjacency matrix



Adjacency matrix



Adjacency matrix



Adjacency list



Adjacency list - file formats

➔ CSV, TSV
◆ table

➔ SQL
◆ relational database

➔ XML
◆ table like

➔ SBML 
◆ special XML

➔ BioPax
◆ special XML

➔ PSI-MI
◆ complex format syntax and ontology



Storing network data - file formats - CSV, TSV

➔ Semicolon or Tabbed Text Format
➔ Can be edited with MS Excel
➔ It is easy to read with the program and 

manually



Storing network data - file formats - SQL

➔ Database management language
➔ It can be used remotely for a database server
➔ Can be edited manually and programmatically



Storing network data - file formats - XML

➔ "Incomplete" tables are practical
➔ "Tag" format
➔ It is difficult to read, hand-handy



Storing network data - file formats - PSI-MI

➔ Proteomics Standards Initiative - Molecular 
Interaction

➔ Standard format for expressing molecular 
contact data

➔ Two format:
◆ XML
◆ TSV

➔ MI ontology



Storing network data - file formats



Aplication of network biology

Papers (optional):

Michael J. Lee, Albert S. Ye, Alexandra K. Gardino, Anne Margriet Heijink, Peter K. Sorger, Gavin 
MacBeath, Michael B. Yaffe Sequential Application of Anticancer Drugs Enhances Cell Death by 
Rewiring Apoptotic Signaling Networks Cell, Volume 149, Issue 4, 11 May 2012, Pages 780-794 
Preview: Janine T. Erler, Rune Linding Network Medicine Strikes a Blow against Breast Cancer 
Cell, Volume 149, Issue 4, 11 May 2012, Pages 731–733



Hálózatbiológia alkalmazása:



Aplication of network biology


