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Outline of Presentation

Brief overview of microarrays
Microarray life cycle

Software for microarray data analysis

— Array-A-Lizer: A serial DNA microarray
guality analyzer (research paper)

How this relates to my BBSI research
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Microarray Refresher

* Exploits the ability of a given mRNA
molecule to bind specifically to or hybridize
to, the DNA template from which it
originated

* Allows scientists to determine, In a single
experiment, the expression levels of
hundreds or thousands of genes

http://www.ncbi.nlm.nih.gov/About/primer/microarrays.html
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Target Prep & Hybridization

Tumor Cells Control Cells

Reverse
Transcriptase
Labeling

CDNA  cDNA
Cy5 "Red" Targets Cy3 "Green” Targets

Combine Targets

Hybridize to | Microarray Slide

Khan et al. Expression profiling in cancer using cDNA microarrays. Electrophoresis 1999, 20, 223-229.
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Hyhridized Probhe Cell

GeneChip HIV PRT Probe Array . )
Single stranded, fluorescently L _L%-a-
labeled, RNA target B N S

Oligonucleotide probe

Each probe cell contains
millions of copies of a specific
oligonucleotide probe

Affymetrix Chip

128 mm

Image of Hybridized Probhe Amay
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Why are microarrays important?

e Small in size

« Contain a very large
number of genes

o Speed the identification of
genes involved in the
development of various
diseases

e Usedto

— ask increasingly complex
guestions

— Perform more intricate
experiments
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What data 1s extracted from
microarrays?

 Changes in gene
expression levels

 Genomic gains and
losses

e Mutations in DNA

2005 Bioinformatics & Bioengineering Summer Institute @ VCU




Applications of Microarrays

Toxicology

Drug Discovery
Personalized drugs
Molecular diagnostics

U.S. Department of Energy Human Genome
Program, http://www.ornl.gov/hgmis
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Microarray Life Cycle

Biological
/ E Question \‘
Data Analysis

& Modeling Sample
: Preparation
Microarray

Life Cycle

Microarray

: Microarray
Detection

w Reaction

Schena, M. and Davis, R. W. Technology Standards for Microarray Research, pp 1 -18.
Microarray Biochip Technology, Schena M. Editor. BioTechniques Books, Natick, MA, 2000
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Array-A-Lizer. A serial DNA
microarray quality analyzer

Software for microarray data analysis

Andreas Petri, Jan Fleckner and Mads Whichmann Matthiessen
BMC Bioinformatics (2004)
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Array-A-Lizer

« An application for rapid quality control of
large DNA microarray experiments

 Main advantage: the rapid processing of
an unlimited number of experiments

 Comparison

— Quick and easy to use
— Stand-alone application
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Microarray Sample Data Files

 Accompany the article:

— Horak CE, Luscombe NM, Qian J, Bertone P,
Piccirrillo S, Gerstein M, Snyder M. (2002)
Complex transcriptional circuitry at the G1/S
transition in Saccharomyces cerevisiae.
Genes Dev 16:3017-3033.

e GenePix format

http://array.mbb.yale.edu/yeast/transcription/download.html
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Array-A-Lizer
Diagnostic
Report

For data validation purposes in two-
channel experiments, the M vs. A
plot can be helpful to evaluate
correlation of the dye-ratio with the
dye-intensity.
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Array-A-Lizer Diagnostic Report

MVA Plots

— Shows spot intensities after local background
subtraction

— Displays the log intensity ratio M = log, (R/G)
versus the mean log intensity A = log, VRG

— Widely used to visualize array data

— Directly displays the red to green ratios, which
are quantities of interest in most experiments
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Array-A-Lizer:. Spatial Report
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Array-A-Lizer: Analysis Report



Conclusion

* Array-A-Lizer delivers an easy-to-use
application for rapid determination of

experiment quality
* Directed towards speed and ease-of-use

e Available from the internet
— source code
— binary installation
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How this relates to my Research Effort

* Proof of concept

 BBSI research effort will entail developing
a method of analyzing n number of
microarrays
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Side Bar

e Thank you, Nathan for exchanging
presentation responsibilities AND . . ..

e A Plea To: Austin, Doruk, Matt, or Ethan

b* FI’

o1

2005 Bioinformatics & Bioengineering Summer Institute @ VCU

g



Questions?
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