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Genes2Networks- protein-protein interactions
database and subnetwork reconstruction tool
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KEA- kinase-substrate interaction database and
web-based system for kinase enrichment analysis
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ChEA- chip-chip and chip-seq database of potein-
DNA interactions and enrichment analysis tool

e 115 unique transcription factors

e 104 publications

e 35,194 genes

e >150 ChIP-X assays (ChlIP-chip, ChIP-seq, ChIP-PET)
* Average targets per transcription factor = 1,300

e Total interactions 251,697

ChEA works well for determining _

TFs regulating gene expression o p—
changes: Myc was inferred as an _— 4
effector of Estrogen in MCF7 cells e R

Lachmann A, Xu H, Krishnan J, Berger SI, Mazloom AR, Ma'ayan A. ChEA: Transcription Factor Regulation Inferred from
Integrating Genome-Wide ChIP-X Experiments. Bioinformatics. 2010 Aug 13. [Epub ahead of print] |

http://amp.pharm.mssm.edu/lib/chea.jsp



Most likely protein kinases can be inferred from changes
IN gene expression by “meshing” ChEA,
Genes2Networks, KEA and other tools and methods
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Ma’ayan and He. Mount Sinai Journal of Medicine, In press



High-dimensional time-series data can
be visualized as a hexagonal grid movie
Arrange genes on a lattice such that nearby genes on

the lattice have similar temporal expression patterns.
Color cells by changing expression to make a movie.

Macarthur BD, Lachmann A, Lemischka IR, Ma’ayan A. GATE: Software for the Analysis
and Visualization of High-Dimensional Time-series Expression Data. Bioinformatics. 26,
143-144 (2010)

http://amp.pharm.mssm.edu/maayan-lab/gate.htm



GATE (Grid Analysis of Time-Series Expression): Software for
Analysis and Visualization of High-Dimensional Time-series
Expression Data
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Macarthur BD, Lachmann A, Lemischka IR, Ma’ayan A. GATE: Software for the Analysis
and Visualization of High-Dimensional Time-series Expression Data. Bioinformatics. 26,
143-144 (2010)

http://amp.pharm.mssm.edu/maayan-lab/gate.htm



Analysis of multi-layered regulatory data
collected as a time-series using GATE
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Quality control, statistical analysis, data integration

Lu R, Markowetz F, Unwin RD, Leek JT, Airoldi EM, MacArthur BD, Lachmann A, Rozov R, Ma'ayan A, Boyer LA,
Troyanskaya OG, Whetton AD, Lemischka IR. Systems-level dynamic analyses of fate change in murine
embryonic stem cells. Nature 462:358 (2009)



