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Deoxyribonucleic Acid (DNA)

•Double helix – storing information necessary to direct the

production of proteins.

•Four types of base: A, T, C, G

•Two base pairs: (A, T), (C, G)

•Complementary strands, capable of precise self-replication.
Newsweek April 10, 2000

DNA microarrays

also known as

 “DNA Chips”

A revolution
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•Example of gene expression data
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Cell cycle analysis

• Today’s topic:  Analysis of yeast genome

• Determine which genes are “cell-cycle

regulated”

• Technical report available at

http://web.stat.ufl.edu/~jbooth

Introduction

Introduction

Network Diagram of the Yeast Cell Cycle
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From: Kohn, 1999
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Microarray Data

• Image Issues

1.    Spot parameters

       Layout,  Distance between spot,  Spot size

2.   Spot Information

      Spot intensity,  Background, Quality measure

3.  Where is the spot?

From: Yang et al. 2000

Image issues

• Normalization Issues

Normalization is the process of removing systematic variation in

microarray experiments so that DNA expression levels can

be compared across slides.

The observed intensity for each spot is determined by:

• Amount of target DNA on the microarray

• Amount of probes available for hybridization

• Experiment conditions of hybridization

• Location on the array

• Dye bias

From: Yang et al. 2001

Normalization Issues Background noise

Fourier analysis

Estimation



Expression profiles Kernel density estimates

Fourier sort Singular value decomposition

Singular value graphs

Comparison



Circular correlation Circular correlation - example
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Circular correlation - comparison

Comparison of Fourier and SVD (Alter) sorts

using circular correlation
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Classification

Fourier sort Stochastic search



Top Twenty Classifications

Top Twenty Classifications Top Twenty Fourier sort

Both Sorts
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Summary

• Simultaneous Inferences

1. Multiple comparison techniques were

explored in Dudoit et al. (2000)

2. False discovery rates approaches were

studied in Tusher et al. (2001)

3. Empirical Bayes analysis was developed in

Efron et al (2001)

To identify differentially expressed genes, we have to control

error rates in thousands of simultaneous hypotheses tests.

Last Thoughts: Simultaneous Inferences


