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Chapter 1: Interpreting genome-wide expression profiles -
A knowledge-based approach

Introduction

Genedypically operate in a sophisticated network of interactiang it is now well
recognzed that ceexpressing genes tend to be playing some common roles in the cell
Recent evidences also suggestctionally related genes map claseen in the eukaryotic
genomea. Complexphenotypidraits, including diseases anew considered from a system
biology perspectiverhus, i

there is a clear necessity for| Annotation Databases
Gene Ontology, Pathways

methods and tools which
can help to understand
genomescale experiments
(for e.g. microarraybased
gene expressiorijom a ‘
systems biology
perspectiveGenomewide
expression analysis with
DNA microarrays has Enrichment Analysis
become a mainstay of
genomics research. In fact,
the challenge no longer lies

Gene lists associated with similar
function/process/pathway

Expected Observed

in obtaining gene expression Random Significant
profiles, but rather in Pistribartion Eidpent
interpreting the results to Figure 1:Enrichment analysis for functional and regulatory
gain insights into biological analysis aimed atlentifying specific functions gorocesses

mechanismgSubramanian et or pathways (GOKEGG) and transcription factor binding
al., PNAS, 102: 15545%5550. sites that are common for a group of coexpressed genes.
A typical experiment generates
MRNA expression profiles for 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 classeBhe proper irgrpretationof this dataequiresan integrative systems
biology-basedunctional annotationvhereinthe collective properties of groups of genes are
taken into accoumather than individual geneBhe principalchallengeghenis to extract
meaning fromhis list(s)i what is the commoaor unifyingthemés)?

a. Common Regulation (shared cis regulatory elements or transcription factor binding

sites)
b. Common Biological Functiofcommon pathways or processes)
c. Chromosomal Location

Anil Jegga Page3 8/15/2008



. . GKCin_cinnati
Transcriptome Analysis YA\ Children's

Chapter 2: Strategies for Identifying Putative Gene
Regulatory Regions in a Group of Genes

Objectives

I.  Fetch the promoter sequences from a group of coexpressed genes
ii. ldentify thecommon/shared transcription factor binding sites (TFBSs)ser
elements for this group of promoters
a. Known
1. Non-conserved
2. Conserved
b. Unknown/Novel
1. Non-conserved
2. Conserved

Fetching the Promoter Sequence

1. Goto theUCSC genome browseome page ({ttp:/lgenome.ucsc.efand get the
sequence for
a. Single gene:
i. Using gene symboais

A From the home page i.kttp://genome.ucsc.edalick on the
AGenomeso | i nk -(eftloapdcorzen.iOgcat i on b
you are on the Genome Browser Gateway page, select
whichever genome you are interested in. In the box under
Aposi ti on center thegemesymbaol amd click
submit.

A The following pages list your query results under different
categories (e.g. Known Genes, RefSeq Genes, etc.). What this
means that your query has results from these different tables or
databases.

A Click on the entris below RefSeq Genes (wherever available;
RefSeq or Reference Sequence is a database of curated
MRNAs from NCBI) and this will take you to tli&enome
Browser page.

A Click on the ADNAO (navigation b

A On the fAGet DNA in Wequethaewd page,
retrieval region options (for e.g. how many base pair upstream,
etc.)

A If you want to mask the repeat regions, check that option under
ASequence Formatting Optionso

A Finally click on figet DNAO to ge

A Expl or e tdhec afiseex/tceonldoer opti onso

ii. Using accession numbers

A Same as above but using accession number instead of gene

symbols.
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Human (Homo sapiens) Genome wser Gateway
The UCSC Gen{i&l Browser was ed by the Genome Bj|

Software’ ght (c) The ts of the Universi

clade genome assembly position or search term image width

Vertebrate AL Rl o vt symbol. keyword. ID herc NN
Vertebrate G ) : -

Human

P T—— Chimp let the browser user interface settings to their defaults.

Insect Rhesus h tr*ks ] [ configure tracks and display | sition

Nematode Mause
Rat

L Other Cat ——— Configure Imag —

Dog . .
Cow image width: 620
Opossum July 2003
Chicken Apr. 2003 Display chromosome ideogilik graphic.
X tropicalis ‘Show light blue vertical gui "e4U™ |
%e:)raﬂ:h [ Display labels to the left of huge ks.
Fﬁ;so Sl 'DlsPIay track description above each track.
‘Stickleback |

Genome Browser Gateway choices:

1. Select Clade

2. Select genome/species: You can search only one species at a time
3. Assembly: the official backbone DNA sequence
4

Position: location in the genome to examine or search term (gene symbol,
accession number, etc.)

Image width: how many pixels in display window; 5000 max

o

Configure: make fonts bigger + other options

UCSC Genome Bioinformatics

Proteome Session FAQ

PCR VisiGene

Genomes Blat Tables Gene Sorter Help

About the UCSC Genome Bioinformatics Site ‘
Welcome to the UCSC Genome Browser website. This site contains the reference sequence and working d
(Ve encourage vou to explore these sequences with our tools. The Genome Browser zooms and scrolls over

Wyys. Blat quickly maps your sequence to the genome. The Table Browser provides convenient access tq
upl¥ad and display genome-wide data sets.

image width

clade genome assembly
Vertebrate v ar. 2006 620

Click here to reset the browser user interfacd settings to their defaults.

3 erm
chrX151,073,054-151,383,976

[ add custom tracks ) [ configure tracks and digplay ] [ clear positon |

clade genome assembly osition or search term image width

Venebrate v Human  ~ |Mar.2006 D 620

Click here to reset the browser user interface settings to their defaults.

[ add customtracks | [ configure tracks and display ] [ clear positon ]
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b. Group of genes:
i. Using gene symbols
A Fetching upstream 1 kb sequences for a list of genes using gene
symbolsiUse fARef Fl ato option.
A Human genes: Gene symbols should be in upper case and they
should be approved gene symbols (for e.g. TP53 instead of p53
i although p53 is commonly used, the approved gene symbol is
TP53)
A Mouse genes: Gene symbols should be lower case (the first
letter shouldoe upper case). For e.g. Trp53 for mouse p53.
Note: the mouse orthologous gene for human TP53 gene is not
Tp53 but Trp53!
A Where can | get a list of human and mouse approved symbols
and the orthologous pairs?
NCBI 6s Homol ogene
(http://www.ncbi.nlm.nih.gowgites/entrez?db=homolog
eng
MGl 6s ortholog tabl e
(ftp://ftp.informatics.jax.org/pub/reports/index.himl
ii. Using accession numbers
A Same as above but witio differences
Use RefSeq accession numbers (start with
NM_XXXXXX
Use the option fARReeffFQeantedd i nst
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