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FINDING REGULATORY ELEMENTS



What can we measure?

We can measure the concentration of mRNA
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HOW DOES THE DISTRIBUTION OF INTENSITIES
LOOK?

Lozarithm of microarray

intensity



COMBINE EXPRESSION INFORMATION WITH
INFORMATION ABOUT BINDING SITES

To assess significance of influence of each motif
In a given position, we compute its Z-score as:
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X is the average expression of genes with the motif

o is the standard deviation of expression intensity the
population

U is the mean expression intensity of the population
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COMPONENTS OF SUCCESS

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



SOME RESULTS: TATA-BOX

Activators

These proteins bind o genes
at sites known as enhancers
and speed the rate

of transcription
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Coactivators
These "adapter” maolecules
integrate signals from activators
and perhaps repressors.

Repressors

These protains bind

to selected sets of genes
al sites known as silencers
and thus slow transcnption
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Core promoter ————

Basal transcription factors

In response to injunctions from
activators, these factors position BNA
polymerase al the stan of transcription
and initiate the franscription process
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Expression variability is a standard deviation of log intensities across different tissues

and treatments




SOME RESULTS: ENHANCERS

Activators

These proteins bind o genes
at sites known as enhancers
and speed the rate

of transcription
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Coactivators
These "adapter” maolecules
integrate signals from activators
and perhaps repressors.

Repressors

These protains bind

to selected sets of genes
al sites known as silencers
and thus slow transcnption
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Core promoter ————

Basal transcription factors

In response to injunctions from
activators, these factors position BNA
polymerase al the stan of transcription
and initiate the franscription process
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Expression strength is an average log intensity across different tissues/treatments




REDUCE/MATXRIXREDUCE

ChiIP-chip PB

DIP-chip
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MRNA

Relevant
Sequence
U, = ...ACATCGCT...

U, = ..ACTGTCGA...
U, = .. TCGTGTGC...
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MatrixREDUCE
does not take into
account positions
of motifs relative
to transcription
start site.



Randomly
divide
genes into
two
groups

Apply the programs to the
training dataset, record the
most significant motifs

Without
motif

Compare
Expression
With and
Without
motif




COMPARISON: T-TEST

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.
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RESULTS
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Performance of MotiferGold is consistently better than MatrixReduce



FUTURE PLANS

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



CONCLUSIONS

Simple statistical methods can lead to
discoveries

More sophisticated methods may
underperform in case of noisy datasets
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