
The Greedy MDL model saves the greatest number of bits (denoted DL Reduction) 
in all datasets except the W-Y et. al.; we argue that the descriptiveness of the Greedy 
MDL motif for this dataset compensates for the 0.04 bits that are not saved..  

There is one motif in the Greedy MDL model that describes more letters for more 
sequences in the data.

The score that Motif-X tries to optimize is as at least as good in every Greedy 
MDL motif.   

The motif models for the Semi-Exhaustive method are submotifs of the final model 
the the greedy MDL algorithm returns.

The difference between the smallest and largest datasets (in terms of number of se-
quences) are 2,899, showing that this method scales
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There are many interactions in the cell between proteins. Phosphorylation is  an interac-
tion where a kinase attaches a phosphate group to a specific target protein.  Kinases 
identify their target proteins partly by the amino acid sequence around the interaction 
site.  A motif is a pattern that approximates these binding preferences.

What is the best single motif for X  =                ?  
ABCD
ACCC
AADB

Axxx Ax[CD]x
    1  2   3   4
A 1  1/3   0    0

B 0  1/3   0   1/3

C 0  1/3  2/3  1/3

D  0  0    1/3  1/3

>>Simplistic
Small
Large

Complex
Large
Small
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Other Algorithms:
 Motif-X considers significant letters according to a binomially distributed model.  
 Semi-Exhaustive finds the best pair of motifs that have up to two active columns 
and share up to two letters per column.  
Datasets:
 Cao et. al.: Mouse cells enriched for tyrosine phosphorylation (Y-centered).
 Wolf-Yadlin et. al.: Human cells enriched for tyrosine phosphorylation.
 Olsen et. al.: Human cells not enriched, producing 3 datasets (S,T&Y). 
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To compute DL, add the cost of encoding the model and the cost of encoding the data:

4.3 Generalizations
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New technology produces datasets with a mixture of targets, presenting a new problem.

PI3 alpha

SHP1

SYK

SKAP55R

Vimentin

...YGLY*SVT...

...DEVY*ESP...

...DRLY*EEY...

...DEIY*EEL...

...RSLY*SSS...

Extract Motifs
DxxY*Exx
xxLY*Sxx
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Problem: How can we evaluate motif models?  We use description length (DL) as a 
metric, which computes the number of bits necessary to encode X.

Input X,Y >

Sequences can have multiple motifs:
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