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* Bioinformatics & Data Mining

« Applications of DNA Microarray



Bioinformatics & Data Mining

— Differential analysis (class classification)

« Finding genes that are differentially expressed in tumors with
different characteristics

— Clustering (Unsupervised)
* |dentification of homogeneous subtypes of cancer

— Classification (Supervised)
« Development of a prediction rule based on gene expression

— Pathway, Gene Ontology Analysis
— DNA copy number analysis

— Custom Oligo Probe Design for DNA microarray
« Uniform oligo probes relies on probe sequences
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Differential analysis (class classification)

M-A plot M-p plot

 WebArrayDB offers a variety
of options for differential
analysis.

Data analysis | Show/Hide achvanced options |
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Clustering (Unsuperv
— Hierarchical Clustering

— K-means
— SOM




Classification (Supervised)

PAM
SVM
Recursive Partitioning
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Survival Analysis
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High Resolution Array-based CGH

array CGH
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Existing tools for ontological analysis

GOToolBox

Ontology Traverser

CLENCH
GeneMerge GOTree Machine
GoMiner GO: TermFinder
DAVID _ GoSurfer
EASEonlln_e GOstat

Onto-Express FuncAssociate GatiGO

W
2001 2002 2003 2004 2005
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Gene Ontology / KEGG pathway analysis

globaltest Package

*Using this test it can be
determined whether the
global expression pattern of a
group of genes is significantly
related to some clinical
outcome of interest. Groups
of genes may be any size
from a single gene to all

genes on the chip (e.g. known
I | L) I J pathways, specific areas of
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cluster analysis).
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Oligo Probe Design for DNA Microarray

Probe Design Parameters

Probe Properties 1. Propg hybridization frgg energy
. 2. Positional Probe hybridization free energy
1. Specificity . o
Ny 3. Empirical Probe Binding Energy
Sensitivity - :
. : 4. Probe minimum folding energy
Uniformity ) e
5. Probe dimer score, hairpin score
6. Homology Score
7. Complexity Score
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Applications of DNA microarray

— Gene Expression
o 3’ expression & whole transcript expression

— DNA methylation Assay
 Whole genome DNA methylation analysis
— Chip-on-Chip

« |dentification of transcription factor binding site in
whole genome scale

— Nascent RNA Expression Profiling
e |[dentification of nascent RNA

— MIRNA Expression Profiling
 MIRNA profiling using miRNA microarray
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Gene Expression Profiling

o 3’ expression profiling
* Whole transcript expression profiling




Whole Genome DNA methylation Assay

Design of human promoter array

Transcription Initiation site

Hpall site
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DNA Methylation Assay Schema

Promoter Sequences

DNA fragments

Ligated DNA fragments

PCR products

Microarray data analysis

Unmethylated Genomic DNA
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Remove repetitive Sequences by Cot-1 subtraction
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Chip-on-Chip

* Discovery of transcription factor binding sites in promoter region.

I genomic DNA i
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ChlIP-on-chip wet-lab portion of the workflow |
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ChlIP-on-chip dry-lab portion of the workflow
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Nascent RNA Expression Profiling

 Intron Oligo Microarray
« RAP-PCR based amplification
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MIRNA Expression Profiling

* In-house MIRNA microarrary
* |n developing stage




