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GRNsGRNs: the data sources: the data sources

Gene expression ChIP-chip

Microarrays
• SAGE
• Real-time RT-PCR

Promoter arrays
• Tiling arrays
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The study that changedThe study that changed
everythingeverything
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LeeLee  et al.et al.: the method: the method
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Homologous recombinationHomologous recombination
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Lee Lee et al.et al.: the results: the results
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Lee Lee et al.et al.: the results : the results ((cntdcntd))
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Gao Gao et al.et al.: combining : combining ChIP-ChIP-
chip chip and microarray dataand microarray data
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Gao Gao et al.et al.: the method: the method

Fft
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Gao Gao et al.et al.: results: results
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Gao Gao et al.et al.: results (: results (cntdcntd))
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Gao Gao et al.et al.: results (: results (cntdcntd))
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Gao Gao et al.et al.: results (: results (cntdcntd))
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Gao Gao et al.et al.: Conclusions: Conclusions
• A new method that combines both ChIP and gene expression

data to assess transcription regulation.

• Half of the TF targets resulting from the ChIP assay (p<10-3)
are non-functional. (why?)
• ChIP false positives
• Competition with other factors
• Chromatin structure
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For some readingFor some reading
• Lee et al., “Transcriptional regulatory networks in Saccharomyces

cerevisiae” (2002) Science 298: 799-804.

• Gao et L., “Defining transcriptional networks through integrative modeling
of mRNA expression and transcription factor binding data” (2004) BMC
Bioinformatics 5: 31.
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Familial binding profiles (FBS)Familial binding profiles (FBS)

Source: Sandelin & Wasserman (2004) J. Mol. Biol. 338, 207-215
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Comparing motifsComparing motifs
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SOMBRERO & FBP PriorsSOMBRERO & FBP Priors

Start: BP-SOM trained on 257
mammalian PSSMs (incl. REL)

Finish: SOMBRERO used to find
motifs of NF-κB (REL-class).
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Binding Profile SOM (BP-SOM)Binding Profile SOM (BP-SOM)
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SOMBRERO: resultsSOMBRERO: results
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BLAST-like motif searchesBLAST-like motif searches

Motif DB
List of motif “hits”

Input motif
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The tools: distance metricsThe tools: distance metrics
Similarity metric Formula 
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Distance metrics (cntd)Distance metrics (cntd)
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Distance metrics (cntd)Distance metrics (cntd)
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Distance metrics (cntd)Distance metrics (cntd)
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The tools: alignments andThe tools: alignments and
treestrees
 Alignment methods:

 Needleman-Wunsch
 Smith-Waterman

 Tree-building methods:
 UPGMA
 SOTA
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Motif alignmentsMotif alignments
Alignment 

algorithm 

Similarity 

metric 

Gap open JASPAR 

non-ZNF 

JASPAR 

ZNF 

TRANSFAC 

non-ZNF 

TRANSFAC 

ZNF Avg 

S W  SS D  1.00  0.845  0.480  0.833  0.788  0.811  

SW (ovrlp) SS D  1.00  0.845  0.480  0.833  0.788  0.811  

S W  SS D  0.75  0.845  0.440  0.831  0.794  0.809  

SW (ovrlp) SS D  0.75  0.845  0.440  0.831  0.794  0.809  

S W  SS D  0.50  0.845  0.520  0.824  0.794  0.808  

SW (ovrlp) SS D  0.50  0.845  0.520  0.824  0.794  0.808  

S W  P C C  1.50  0.845  0.520  0.817  0.800  0.805  

S W  SS D  0.25  0.859  0.560  0.808  0.806  0.804  

SW (ovrlp) SS D  0.25  0.859  0.560  0.808  0.806  0.804  

S W  P C C  1.00  0.831  0.600  0.815  0.788  0.802  

SW (ovrlp) P C C  1.00  0.831  0.600  0.812  0.788  0.801  

SW (ungap) P C C  N / A  0.887  0.600  0.812  0.763  0.801  

S W  P C C  1.50  0.845  0.520  0.810  0.800  0.801  

N W  SS D  1000  0.859  0.480  0.817  0.781  0.801  

S W  SS D  1000  0.859  0.480  0.817  0.781  0.801  

…  …  …  …  …  …  …  …  

N W  p C S  0.75  0.662  0.600  0.657  0.675  0.660  

N W  p C S  1.00  0.662  0.440  0.653  0.688  0.654  

N W  p C S  0.50  0.690  0.560  0.653  0.650  0.652  

N W  p C S  0.25  0.634  0.640  0.650  0.656  0.650  

N W  ALLR  5.00  0.634  0.480  0.648  0.619  0.633  

N W  AK L  4.00  0.704  0.400  0.594  0.600  0.600  

N W  p C S  2.00  0.563  0.400  0.596  0.656  0.600  

N W  SS D  1.00  0.634  0.480  0.585  0.581  0.585  

N W  P C C  1.50  0.606  0.520  0.580  0.581  0.581  

N W  P C C  2.00  0.521  0.480  0.423  0.500  0.453  

N W  ALLR  10.00  0.394  0.440  0.343  0.400  0.365  

N W  SS D  2.00  0.437  0.400  0.324  0.375  0.350  

N W  ALLR  15.00  0.268  0.400  0.261  0.381  0.295  

N W  P C C  4.00  0.282  0.480  0.282  0.269  0.286  

N W  ALLR  20.00  0.268  0.440  0.232  0.306  0.261  
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Tree-buildingTree-building
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Tree-building (cntd)Tree-building (cntd)
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Statistic Formula 

Hastie, Tibshirani, Walter (HTW)  

! 

Gap
n
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n

* (log(W
g
)) " log(W

g
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Calinski & Harabasz (CH ) 

! 

CH =
B /(g"1)

W /(n " g)
 

Log-modified Calinski & Harabasz (CHlog) 

! 

CH log =
log(B) /(g "1)

log(W) /(n " g)
 

 

Automatic clustering statisticsAutomatic clustering statistics
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Automatic motif clusteringAutomatic motif clustering
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New FBPs!New FBPs!
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For some more readingFor some more reading
• Mahony, Auron, Benos, “DNA Familial Binding Profiles made easy:

comparison of various motif alignment and clustering strategies” (2007)
PLoS Comput Biol 3: e61.


