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Detecting Motifs
A motif is a sequence pattern of functional significance.
Example: The TATA box is a motif that helps the 
polymerase find the transcription start site.
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Sequence Motifs
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Creating Tables of Frequencies
The probability of having an A in the first position is: 61/389 = 0.1568
The probability of a T in the second position is: 309/389 = 0.7943
Similarly for all 4 bases at all 15 positions.
We can thus create a table of frequencies. 
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Creating Log-Odds Tables
Instead of creating a table of frequencies, we create a table of log-odds.
Suppose that the genome-wide average G and C content is 44%.
Then the probability of an A is 0.56/2 = 0.28. 

log2 (0.1568/0.28) = log2 (0.56) = - 0.84.   
Note that the base of the logarithm here is 2.
Similarly, log2 (0.7943/0.28) = 1.5.
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The Log-Odds Tables
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Taking Log-Odds
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What is the Significance 
of Log-Odds

• If the nucleotide is more likely to occur at a 
given position than it is to occur overall, the 
ratio will be bigger than 1.0 and the log odds 
is positive.

• If the nucleotide is less likely to occur at a 
certain position than it is to occur overall, then 
the ratio will be smaller than 1.0 and the log 
odds is negative. 
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Using Log-Odds Tables (I)

Table MM2.2 was constructed as explained in the previous slides; in other words,
by taking the log of the ratio of the observed frequency over the expected frequency.
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Using Log-Odds Tables (II)

To see if a sequence of length 15 is a TATA box, we simply add the corresponding 
values from the PWM and see if we get a value above some threshhold. 
In the example above, we add the 15 highlighted numbers to get 6.78.
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Consensus Sequence and PWM
• All current methods for representing DNA motifs 

involve either consensus sequences or probabilistic 
models (such as PWM) of the motif. 

• Consensus sequences do not adequately represent the 
variability seen in promoters or transcription factor 
binding sites. 

• Both consensus sequences and PWM models assume 
positional independence. Neither method can 
accommodate correlations between positions. 

• Probabilities calculated from PWM models can be 
highly misleading. 


