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To assess significance of influence of each motif 
in a given position, we compute its Z-score as:
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   is the average expression of genes with the motif 
σ is the standard deviation of expression intensity the 
population
μ is the mean expression intensity of the population
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 Determine the amount of mRNA
 Gene expression experiments
 Publicly available collections of expression data 

grows exponentially
 Need to manually sift through the data to group 

similar experiments 
 Find the promoter region

 Multiple transcripts per gene
 Position – specific motifs



Expression variability is a standard deviation of log intensities across different tissues
 and treatments



Expression strength is an average log intensity across different tissues/treatments



Float et al. 2006

MatrixREDUCE
does not take into
account positions
of  motifs relative 
to transcription
start site.
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We test the null hypothesis that the mean expression of 
genes that contain the motif is equal to the mean expression 
of genes without the motif.



Performance of MotiferGold is consistently better than MatrixReduce



 Improve TSSer
 Add additional sources of data

Known binding sites
Distribution of lengths of untranslated region
Tiling array data
Homology data

 Incorporate alternative TSS, splice variants
 Develop pipeline for functional genome 

annotation 



 Simple statistical methods can lead to 
discoveries

 More sophisticated methods may 
underperform in case of noisy datasets
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