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Chapter 1: Interpreting genome-wide expression profiles -

A knowledge-based approach

Introduction

Genedypically operate in a sdpsticated network of interactiorad it is now well
recognized that cexpressing genes tend to be playing some common roles in the cell
Recent evidences also suggestctionally related genes map claseen in the eukaryotic
genomsa. Complexphenotypt traits, including diseases anew considered from a systems
biology perspectiverhus,

there is a clear necessity for

methods and tools which

can help to understand

genomescale experiments

(for e.g. microarraybased

gene expressiorijom a

systems biagy

perspectiveGenomewide

expression analysis with

DNA microarrays has

become a mainstay of

genomics research. In fact,

the challenge no longer lies

in obtaining gene expression

profiles, but rather in

interpreting the results to gain | Figure 1:Enrichment analysis for functional and regulatory
insights into biobgical analysis aimed at identifying specific

mechanisms. A typical functions/processes/pathways (GO, KEGG) and transcript
experiment generates mRNA
expression profiles for

factor binding sites that are common for a group of
coexpressed genes.

thousands of genes from a collection of samples belonging to different classes. The genes are
ordered in a ranked list based on their differential expression between the.dlassgoper
interpretatiorof this datarequiresan integrative systems biologpasedunctional annotation
whereinthe collective properties of groups of genes are taken into acattet than

individual genesThe principalchallengehenis to extrat meaning from this ligs) 7 what is

the commoror unifyingthemés)?

a.

b.
C.

Common Regulation (shared cis regulatory elements or transcription factor binding
sites)

Common Biological Functiofcommon pathways or processes)

Chromosomal Location
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