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Set the wayback machine for 1995




Set the wayback machine for 1995




“What if we had biological gene sets?”
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Consider a GO term (gene set)

Accession

G0:0008286

Name

insulin receptor signaling pathway

Definition

The series of molecular signals generated as a consequence of the
insulin receptor binding to insulin. ...

Annotations

(Genes)

IRS1
IRS2
IGF1R
INSRR

N

Evidence Ontology

-



GO term ontology

3 “Aspects”

Biological
Processes

40k terms

Molecular
Function

174 “deep” species
5500 total



GO term ontology

3 Aspects
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GO term ontology

3 Aspects
Biological
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174 “deep” species
5500 total

* Normal biological processes
* Rich hierarchy creates redundancy

* Reduced subset (GOslims) good starting point.

* Usually one “aspect” at a time.
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Pathway knowledge bases

Kyoto Encyclopediaof
Genes and Genomes

Systems

Genomic

Chemical
Health

(many species)

1400 pathways

rreactome

P53 Signaling Pathway
y—i.mdiation\

Genotoxic__
drugs

Nutrition .____
deprivation b _| ~— Hypoxia
Heaticold — __ N
shock ——7—_a  Nitricoxide
h ~N
Stress signals Oncogene activation

(Such as MYC, E2F1,
Ras, BCR-ABL)

2800 pathways

(human)




35000 gene sets

Molecular Signatures Database -
(MSigDB) =

Hallmark MSigDB

Hallmark * Many curated from source

« Also aggregated from GO,
KEGG, Reactome, etc.

 Built alongside GSEA

« Hallmark subsets are clean
starting point

s19s auab 000/ L

human mouse



2025 Functional Analysis Ecosystem

clusterProfiler

Té ‘ Ingenuity Pathway Analysis .*.
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Knowledge bases
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Genes impact pathways differently
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ORA vs. GSEA vs. Pathway Topology
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Over-representation
Analysis (ORA)

Gene Set Enrichment Analysis /
Functional Class Scoring

Topology / Pathway
Analysis

reactome

R/ RStudio == = :-J
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MSigDB



