Microarray Experimental
Design Workshop
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Overview

1. Getting Started
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Study Objectives
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Affymetrix Arrays
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cDNA or spotted Arrays

Other Array Types




Choosing an Array Type
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Experiment or Observational Study
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Biological and Technical Replicates
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Sources of Variation
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Sources of Variation
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Sources of Variation
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Reducing Technical Variability and
Avoiding Confounding
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An Example of “Experiment” Effect

Boxplots of log2 PM probe intensities
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Basic Design Principles
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Pooling
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Pooling: Warnings
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Pooling: Example Design 1
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Pooling: Example Design 2
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Pooling: Comparing Designs
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3. Blocking

Blocking: Criteria




Blocking: Example 1

Blocking: Example 1
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Blocking: Example 2

Blocking: Example 2
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4. Sample Size
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Sample Size
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Sample Size: Approaches
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Sample Size: COPD Data
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Sample Size: Simple Approach
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Sample Size: Simple Approach
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Sample Size: Simple Approach
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Sample Size: ssize package
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Sample Size: ssize package
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Sample Size: ssize package

Q4%=21025 —

63%=14007 ‘

B8%=8490..

22%=5000 45%=10000 67%=15000 90%=20000

Proportion of Genes Needing Sample Size <= n

N —

0%=0

Sample Size (per group)

)%

Sample Size: ssize package

$&
$# () # %)
) %
$ # $) ) M o+
#) %%




Sample Size: Power Atlas
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Sample Size: Power Atlas

Histogram of COPD p-values
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Sample Size: Power Atlas

Sample Size: Zien Simulation Approach
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Sample Size: SimArray
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Sample Size: SimArray
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Sample Size: SimArray
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Sample Size: SimArray
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Sample Size: Discussion
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Sample Size: Warning




5. Design for two-color Arrays
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Design for two-color arrays




Design for two-color arrays
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Dye Swapping
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Graphical Representation of Designs

Common Reference Design
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Common Reference Design
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Choosing a Common Reference

! $




Loop Designs
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Designs for two color arrays
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6. Conclusions
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