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The problem 





Dealing with data overload 

•  Simple co‐expression analysis/clustering 

•  “One‐shot” network inference 

•  Many biologists s-ll prefer a “one gene at a 
-me” way of doing things 



Learning tree‐structured models from 
microarray data 

•  Supervised learning approach (classifica-on instead 
of clustering) 

•  Allows the use of efficient algorithms 
•  eg: regression or model trees for numerical 
predic-on 
–  no pre‐discre-sa-on required 
–  inspectable – not a “black‐box” 

•  Combine mul-ple classifiers as “agents” 
–  “Communica-on” through causal effects 
–  Combine trees into networks 



Learning trees on expression data 

•  General Idea 
(aSer Soinov et al. Genome Biology 2003, 4:R6) 

–  Pick a subset of genes of interest and try to predict their 
expression from the expression levels of the other genes. 

–  Let X be a gene‐expression matrix, and xij the expression 
level of gene i in sample j. 

–  Then for gene i construct a regression tree to predict the 
expression level of gene i given expression levels of all 
other genes in sample j. 



Methods evaluated 

•  Decision trees: predict one of a finite set 
of discrete classes 

•  Regression trees: predict a con-nuous 
value by assigning a mean at each leaf 

•  Model trees: as regression trees but a 
linear regression at each leaf 

•  Decision tree forests 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MINER 

•  A user interface paradigm that allows the use 
of tree learning to explore poten-al 
rela-onships in gene expression data 

•  Building the network from the ground up 
rather than top‐down 



MINER 

•  Microarray 

•  Interac-ve 
•  Network 
•  Explora-on 
•  Representa-on 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