Biomedical Data Science (ersteinLab.org/courses/452)
Network Topology -- Intro (2smioa)

Biomedical Data Science:
Mining and Modeling

Data Mining

Additional: Privacy

Last edit in spring '25. Very similar to
Mark Gerstein 2022's 22m10a &
Yale U. 2021’s M10a [which has a video].



Network Topology

Reasons for Networks:
Overcome shortcomings
of linear genome annotation
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Network
Wiring Diagram of a

Networks occupy a midway
point In terms of level of
~2D
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Detailed structural
machinery
(e.g. bosome In different
functional states)

understanding of cellular

[Chiu et al. Trends in Cell Biol, 16:144]

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

Molecular System

Partslist

1D: Complete
(“Elements” in
genomic tracks)



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|d0i:10.1038/nature07385 nature
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Figure 1. Perturbations in Biological Systems and Cellular Networks
May Underlie Genotype-Phenotype Relationships
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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

Internet
[Burch & Cheswick]

Electronic
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Disease Neural Network
Spread [Cajall
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Using the
position In
networks to

describe

function

Guilt by association
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the responsibility of faith-based
orgnnlulkms. of churches and charities
and others to help those people.”

N >
Chist of Stat Flndlng the
causal
.l F;';gg,”;,@ regulator
. (the "Blame
en g Game")
Wrigley [NY Times, 2-Oct-05, 9-Dec-08]

Sam Zell
Owner of the
Tribune Company

“To the extent that the federal
govemment didn't fully do its
Job right, | take responsibility.”

‘E\ “The anthem of the self-
loathers. ... You can never
blame victims. You can

K 3 never blame the poor. ...

could and didn', it's not
their fault, it's not their
fault”

“You cannot read a newspaper
without the gloating and the
happiness with which the
mainstream press is reporting the
president's approval numbers.”

B8 Marsh/ The New York Tumes
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Combining networks forms an ideal way

of integrating diverse information

Part of the
TCA cycle
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Co-expression
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Signaling pathways

12 - Lectures.GersteinLab.org



References

* McGillivray, P., Clarke, D., Meyerson, W., Zhang, J., Lee, D., Gu, M., Kumar, S., Zhou,
H., & Gerstein, M. (2018). Annual Review of Biomedical Data Science, 1(1), 153—
180.

Network analysis as a grand unifier in biomedical data science.
https://doi.org/10.1146/annurev-biodatasci-080917-013444
(Section 1.)
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