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DRIM – Discovery of Rank Imbalanced Motifs

TF BS – transcription factor binding site
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Data and motifs

Available

Ranked data

- TF binding signal

- CpG methylation signal

- Expression data

Find

- Target and background set

- Motif k-mer model with 
symbols above IUPAC
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Challenges

In TFBS motif enrichment discovery

1) Cutoff 

2) P-value

3) Multiple motifs in single promoter

4) False motif discovery in randomly 
generated data
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mHG

Minimum hyper-geometric score
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Cutoff
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Exact p-value of mHG score
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DRIM
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DRIM

Discovery of Rank Imbalanced Motifs

1) Restricted motif space S ~105 motifs:
S1 = {A, C, G, T, R, W, Y, S, N}7 

S2 = {A, C, G, T}3N3-25{A, C, G, T}3

2) mHG enrichment calculation

3) Motif expansion by heuristic search
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Motif similarity filtering
Pick most significant motif and discard all similar and 
overlapping motifs
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Multi-mHG
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Proof of principle 12



Application

Yeast ChIP-chip

Human cancer CpG methylation

Human ChIP-chip

Expression data: ranking by over-, under-
or differential expression
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Results 14
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