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Stages of a Microarray Experiment
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Gene Expression Omnibus (GEO)
● NCBI repository for gene expression data
● http://www.ncbi.nlm.nih.gov/geo/ 
● integrated into Entrez
● MIAME-compliant

http://www.ncbi.nlm.nih.gov/geo/
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ArrayExpress
● EBI repository for gene expression data
● http://www.ebi.ac.uk/arrayexpress/ 
● MIAME-compliant

http://www.ebi.ac.uk/arrayexpress/
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MIAME
● Minimum Information About a Microarray 

Experiment, http://www.mged.org 
● Standardization effort by Alviz Brazma (EBI) 

and colleagues at 17 institutions
●  6 areas of information standardized

– experimental design
– microarray design
– sample preparation
– hybridization procedures
– image analysis
– controls for normalization

http://www.mged.org/
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MIAME Information
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Analysis Steps
● 1. Read data
● 2. Exploratory plots
● 3. Normalize (eliminate systematic biases)
● 4. Find differentially expressed genes
● 5. Output results
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Software for Analysis
● Vendor-supplied software (e.g., Affymetrix)

– Quality has increased considerably since early days
● Free community software packages

– mostly not stand-alone products,
– but packages for the statistical language R
– in a framework called BioConductor

● Some statistical experience recommended to 
analyze microarray data
– problem: many variables, few samples
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The R Project
● URL: http://www.r-project.org 

http://www.r-project.org/
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http://www.bioconductor.org/ 
● R packages for biological data analysis

http://www.bioconductor.org/
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R Example: t-test
● c() -- build a vector by concatenation
● r***(), e.g., rnorm() -- generate random numbers
● boxplot() -- plot distribution of vector
● t.test() -- compare mean of two vectors

>t.test(rnorm(100),rnorm(10))
t = -0.5098, df = 17.577, p-value = 0.6165
alternative hypothesis: true difference in means is not equal to 0 
95 percent confidence interval:
 -1.0844964  0.6615357 
sample estimates:
 mean of x  mean of y 
-0.3436742 -0.1321938 
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Installing BioConductor in R
● source("http://www.bioconductor.org/biocLite.R")
● installs most frequently needed BioConductor 

packages from the WWW
● R Windows version has convenient package 

management

http://www.bioconductor.org/biocLite.R
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Results of a Microarray Experiment
● Starting with a hypothesis

– support for hypothesis
– falsification of hypothesis

● Starting with no idea
– exploratory analysis, hypothesis generation

● Interpreting visualization of outcome
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Clustering Genes and Experiments
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Some Clustering Methods
● Agglomerative / divisive hierarchical clustering
● K-means
● Self-Organizing Maps (SOMs)
● Clustering via Principal Component Analysis 

(PCA)


