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GOSSIP: Biological Profiling of
Gene Groups utilizing Gene Ontology
meeoecove<= A Statistical Framework and Software

The Problem The Algorithm

Experiments produce groups of interesting genes

Functional interpretation of the gene groups required Tests for all terms in the Gene Ontology whether it is enriched in a test group

when compared to a reference group using Fisher's excact test.
Aim

) . . Major challenge: Multiple testing.
Automatize this complex and laborious task

Analytical Expression for mean numbers of false discoveries at a certain single
test p-value a:
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About 19000 terms describing Test Group
- Molecular functions Analytical expression for FDR: Yes No Sum e palue
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Hierarchical organised (DAG) ¢
Annotations available for most genes
See http://www.geneontology.org Also: Heuristic approach to calculate the FWER

more excactly.
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GOSSIP Software Example

Whitfield et al. MBC 2002

14480 significantly expressed (Reference)
+ 85 genes co-regulated (Test Group)

+ GO annotations

Functions of genes regulated in
G1/S mytotic cell cycle

¢ Implemented in C++

* Available for Windows and Linux
* Reads Affymetrix annotations

* One Profile takes 1-2 sec e ond s
Free download: [t oo |,
http://www.microdiscovery.de/ :

Robustness Validation of Method Applications

Functional profiles are insensitive to FDR: NS TFGOSSIP: Predicting functional targets of
adding randomly selected genes to ] 4 g Transcription Factors (Kielbasa et al., 2004,
tfle test group. Bliithgen et al., 2004, submitted)

p-value fo control FOR

Profiles of gene lists obtained from
micoarray studies:
* Groups of direct ERK targets
(Jurchott et al., 2004, MS under prep.)
* Tumor invasion front
(Brand et al., 2004, MS under prep.)
* LPS-stimulated Monocytes
(Bluthgen et al, 2004, submitted)
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