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• Gene expression
– How many copies of a gene (its product) is present in 

the cell? 
– For experimental reasons, gene expressions are 

measured by numbers of mRNAs, not directly by 
proteins. (See Proteomics)

– Various cell types are due to different genes expressed.
– The difference between diseased (e.g., cancerous) and 

non-diseased
– Diseased cells are often resulted from the abnormal 

levels of expression of key genes.
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• Microarray
– Oligonucleotide (Affymetrix) array

• Oligo (~ 25 bases long)
• High density (1cm2 contain 100k oligos)

– cDNA array
• cDNA (RT-PCR), much longer (> 1000 bases)
• Varied density of cDNA on each spot, hybridization depends 

on length 
• Less possibility for false positives

– Image processing
– Background subtraction
– Normalization
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Gene Expression Data Analysis

Russ Altman
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Gene Expression Data Analysis
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Applications

• Understanding correlation b/w 
genotype and phenotype

• predicting genotype <=> phenotype

• Phenotypes:
– drug/therapy response

– drug-drug interactions for expression

– drug mechanism

– interacting pathways of metabolism
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CLICK (by Ron Shamir)
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