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The “Hairball” Problem
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COBALT

e A Java application being developed at
the RTC

e Addresses “hairball” problem by using

graph-based approaches to find
connections between gene lists




COBALT Overview
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Statistics

significance of
within-set
connections

significance of
set overlap

significance of
between-set
connections

Joel R. Pradines, Victor Farutin, Steve Rowley, Vlado Dancik. (2005) "Analyzing Protein Lists with
Large Networks: Edge-Count Probabilities in Random Graphs with Given Expected Degrees".
Journal of Computational Biology. 12(2): 113-128.




Gene Sets
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disease class e
MESH term

escription
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GAD: broad phenotype association
GAD: disease class association
GO: biological process (+ children)

GO: cellular component {(+ children)

H P R D - GO: molecular function (+ children)
] HPRD: disease association

HPRD: tissue expression

disease association (e e—
tissue expression

NCI PID/BioCarta: Canonical pathway genes
DrugBank: Gene targets of drug

Experimentally Derived: Microarray, KSS




File Edit Data Graph Analysis Windows Help
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< COBALT

File Edit Data Graph Analysis Windows Help
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JAKS3 associates with the human interleukin 4 receptor and is tyrosine
Text Version phosphorylated following receptor triggering.
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Interactions Between Sets

Bipartite Interactions Between Sets

RA Genetic Assaciation  JAK3 RSAID Targets DMARD Targets

CCR2 - JAKZ
CCRA - JAKZ
CTLAL - Jak2
ILAR - JAk2
JaKZ - PTPMG
Jak2 - PTPREC
JakZ - THMFRSF1A
ESR1 - MAPK1
FOCGRZE - MAPKI
PLAT - MAPK1
MARKT - TMFRSF1A
MAFKT - TRS3
MARKT - TMFSF11
MAFKT - CD19
CCRS - JAKI
ILAR - JAKI1

JakED - PTPMG
Jak1 - PTPREC
JAKT - STATH
Jak - THMFRSF1A
PTPME - Tvk2
PTPRC - THk2
Do - MAPKS
ESR1 - MAPKS3
FCGRZE - MAPK3
PLAT - MAPK3
MAFS - TRS3
MARKS - TMFSF11
ILAR - JAK3
JAKS - PTPMG
Jak3 - PTPREC
CCRS- STAT3
SUMO4 - STAT3
MFEEB1T - STAT3

STAT3 Pathway Members

JAK3 - PTPRC
RA Genetic Assaciation ILAR - JAk3 PTGS2-TPA3
JAKI - PTPMEA
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Expand Sets to Neighbors
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RA Genetic Association
P:_ =1.73e-37
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