Characterization of drug-induced
transcriptional modules
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Introduction

® il AL ER 22 G P SR BIUK s i 0 1R O M bIT BRI 5 20 X
AP LIYNNE P B s 2 1 4 2 R AH R 3 34T 0 #r . (Feng
et al,2009; Iskar et al, 2011)
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e N T 23S S i E AL (MOA)Y , ARIE AT T e s 3K
. (Hughes et al,2000; Ihmels et al, 2002; di Bernardo et al, 2005)

® A1 3¢+ FH 21| T biclustering approach (25773 , X5

FARE H T R gl i s MR B H 2, FOARES
Py [) ) 7 22 R A IX S8 L R W B IR 259 . (Ihmels et al, 2002;

Prelicet al, 2006)
7¥: Technically, each bicluster consists of both a gene and a drug
subset.
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Figure 1 Overview of the method.Workflow to identify and characterize drug-induced
transcriptional modules across four microarray data sets from three human cancer cell lines
and rat liver. Drug and gene sets of conserved drug-induced transcriptional modules
(CODIMs) were characterized in detail using several annotation resources. These reliable
CODIMs allow us to propose new MOA ({ERIHLi]) for marketed drugs and novel
biological roles for poorly characterized genes which were validated experimentally.
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Results

v'Identification of drug-induced modules in human cell lines and rat liver.
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v'Conservation of drug-induced modules across cell types and organisms.
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v'Characterization of gene and drug members of drug-induced modules.
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v’ Functional discovery within drug-induced modules.
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v'Towards drug repositioning from drug-induced modules.
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v'Inferring context-dependent MOAs using cell-types-specific modules.
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(A) The number and proportion of transcriptional modules identified separately in each
human cell line and rat liver that are codetected in multiple cell lines and/or organisms

(gene overlap of modules were deemed significant with Fisher’s exact test, FDR-

corrected P-value 00.01). Twenty-three CODIMs were defined from the connected
components of the module network (using reciprocal best-hits only).
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Figure 2 Conservation of drug-induced transcriptional modules.
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First:
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(A) Heatmap of drug-induced gene expression

changes (fold change) of CODIM2. Black boxes
indicate gene membership of cell-line-specific
modules. Hierarchical clustering of genes from
FADSz CODIM2 shows two major components

Za” (labeled in blue and green) and three smaller
fﬁ,‘f}"ﬁg groups (dark green, brown, light blue).
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B Cholesterol metabolism
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A Chemical compounds
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Conclusions
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Thank You !



