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Network Topology

Reasons for Networks:
Overcome shortcomings
of linear genome annotation
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Networks occupy a midway
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[Chiu et al. Trends in Cell Biol, 16:144]

[UCSC genome browser]
[Jeong et al. Nature, 41:411]

K562 c-Myc Pk ]
|
|

K562 c-Myc OS
K562 CTCF Pk | ||l |
K562 CTCF DS | I | | I I
K562 CTCF OS | |
K562 Pol2 Pk W Il (HLR)
K562 Pol2 DS [} 11
K562 Pol2 OS I 11
K562 Input DS
Transcription Factor Binding Sites by Epitope-Tag ChIP-seq from ENCODE/University of Chicago
K562 FOS/GFP Pk| | | || Il
K562 FOS/GFP Sg | | I
K562 GATA2/GFP Pk | | | | 11
<562 GATA2/GFP Sg | I 1}
<562 HDACB/GFP Pk
¢RARD HNACR/IGEP Sn

Complete
Partslist
(“Elements” in
genomic tracks)

1D



Network Topology

Reasons for Networks:
Useful way of thinking
about disease



Network pathology & pharmacology
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Interactome Networks and Human Disease

Vol 455|23 October 2008| doi:10.1038/nature07385 nature
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Comprehensive genomic characterization
defines human glioblastoma genes and | Mandallar
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Network Topology

Reasons for Networks: Comprehensive
representation, capable of representing
many types of biological & non-biological
data & bridging between disciplines



Networks as a universal language
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Combining networks forms an ideal way

of integrating diverse information

Part of the
TCA cycle
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Richness of the Visual Some structure (connectivity)

Representation of Networks but some flexibility (e.g. edge
colors, node positions and

shapes) that can used to
encode additional information

VisualComplexity.com
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Network Topology

Building Networks
in Genomics



Origin of Networks

Protein-protein interactions
¢ Phosphorylation networks

Metabolic Networks

Regulatory networks
¢ from Chip-Seq (see next slide)

“Squared” scale

¢ 6K genes in yeast but ~18M potential interactions
(6000 chose 2 pairs of interactions)
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Different Types

of Molecular Networks

Protein-protein Interaction networks
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[Toenjes, et al, Mol. BioSyst. (2008);
Jeong et al, Nature (2001); [Horak, et al,
Genes & Development, 16:3017-3033;
DeRisi, lyer, and Brown, Science,
278:680-686]
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