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Heterogeneous data
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Metabolic network
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Protein-protein interaction networks
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Heterogeneous association network
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How to make sense of these networks?

"And that's why we need a computer.”



Dimensionality reduction

Node vector space
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Diffusion Component Analysis: Unraveling Functional Topology in Biological Networks
Hyunghoon Cho, Bonnie Berger and Jian Peng
RECOMB, 2015



Diffusion state

Probability

Mashup: network integration
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Example: Gene function prediction

Human, GO BP, 31-100
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Example: Gene function prediction
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A incomplete list of successful applications

Drug target prediction

Diseadse gene identification
Module detection
Gene essentiality prediction

Interaction prediction

Drug efficacy prediction

Cancer patient stratification



Drug discovery through model organisms




TransposeNet: from yeast to human

A Yeast-to-Human

A
A

Homology (DCA mapping)

E * Sequence (BLAST)

* Structural prediction (HHPRED)

A * Network topology

77 genetic Modifiers
(yeast over-expression screen)
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EX Filter: Steinerforest Ensemble in which the
= “BRAIN”  human interactome is augmented with
transposed yeast interactions

Human homologs

“Humanized” a-Syn network (over-expression screen)
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Parkinson’s disease network
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