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Disrupt the interaction interface leading to loss of function effect

Modify the interaction properties recruiting of novel partners

Disease mechanism in the protein interaction network
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Costanzo et al. The Genetic Landscape of a Cell. Science (2010) vol. 327 (5964) pp. 425

http://www.sciencemag.org/cgi/content/full/327/5964/425



Procedures to connect comorbidity and genetic associations



Phenotype connections are triggered by various types of molecular connections

Genotype-phenotype connections



Integrative approach to predict phenotype connections



Construction of the diseasome bipartite network

PNAS | May 22, 2007 | vol. 104 | no. 21 | 8685-8690

The human disease network



Disease Gene Network



Example: Diabetes in the Human disease network



Protein subcellular localization and Human diseases



Relationships between disease-associated proteins and their subcellular localizations

Mol Sys Biol. 2011 7:494.



Correlation between disease classes and subcellular localizations

Mol Sys Biol. 2011 7:494.



The implication of subcellular localization for disease comorbidity

Subcellular localization similarity of human diseases



The implication of subcellular localization for disease comorbidity

Mol Sys Biol. 2011 7:494.



Subcellular localization and human diseases

Construction of functional interaction networks through

consensus localization predictions of the human proteome.

> Protein localization information facilitates the identification of disease associated 
genes

Park et .al..J. Proteome Res., 2009, 8 (7), pp 3367–3376



Network position reveals spatial and functional 

organization of mitochondrial proteins
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Dysfunction of mitochondria is related
over 400 disease phenotypes

PLoS Comput Biol 5(4): e1000374. 
http://www.cellsignal.com/reference/pathway/Apoptosis_Mitochondrial.html



Extensive experiments and bioinformatics approaches have been applied 
to identify mitochondrial proteome

EMBO reports 7, 9, 874–879 (2006)
Organellar proteomics: turning inventories into insights
Jens S Andersen1 & Matthias Mann2

Park, S., Yang, J.S., Jang, S.K. and Kim, S. (2009) 
Construction of functional interaction networks 
through consensus localization predictions of the 
human proteome, J Proteome Res, 8, 3367-3376.

Experiments Bioinformatics

Identification of 
mitochondrial proteins



Identifying spatial organization of mitochondrial proteins provide 
key clues for functions



Assigning network position of mitochondrial proteins
in functional interaction network



Network position reflects spatial organization of mitochondrial proteins



Network position reflects spatial organization of mitochondrial proteins



Network position reflects spatial organization of mitochondrial proteins



Network position reflects functional organization of 
mitochondrial proteins



Network positions are similar between same disease associated 
protein pairs



Network position can help to find mitochondrial disease candidates



Network position can help to find mitochondrial disease candidates

Underlined genes in the disease candidates are known to be associated with 

mitochondrial diseases



Integrative approaches for network medicine of human diseases
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