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Dataset

Recent advances in microarray technology allows for the measurement of relative gene expression levels of a set of genes user a set of sample conditions, synchronously during a series of time points.
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(a) The maximal coherent sample sets for genes





Problem Definition
Find those genes that are coherent on a subset of samples during the whole time series.
Given:
δ – minimum coherence threshold

ming – minimum number of genes

mins – minimum number of samples
Find the complete set of significant, maximal, coherent gene clusters in the dataset with respect to the parameters.

Summary

· Similar to other bottom-up, subspace pattern clustering approaches.

· Instead of determining maximal dimension sets for pair-wise combinations of genes, this approach utilizes the time series to compute maximal concurrent sample sets for each individual gene.
· Then follows a similar bottom-up, depth-first search to find maximal subsets of genes that form coherent gene clusters on each subset of samples.
Approach

1. Preprocessing – Generate Maximal Concurrent Sample Sets
2. Mine the Clusters

a. Sample-Gene Search – For each subset of samples, find the maximum subset of genes that form coherent gene clusters on the samples.
b. Gene-Sample Search – For each subset of genes, find the maximal subsets of samples that form coherent gene clusters with the genes.
Maximal Concurrent Sample Sets
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Preprocessing step performed in two stages.
1. For each gene, create binary triangle matrix {ci,j} where ci,j = 1 if the gene is coherent on samples si and sj and 0 otherwise.

2. Find maximal cliques in the graph described by the matrix where {si, sj) is an edge in the graph iff ci,j = 1.
a. Prune small sample sets and subsumed (non-maximal) sample sets.
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(b) The inverted lists for samples




Sample-Gene Search

Use a bottom-up, depth-first search through the possible combinations of samples.
1. Use a sample subset enumeration tree to enumerate sample subsets.
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Create an “inverted list” from the maximal coherent sample sets table.

3. For each subset of samples, find the intersection of the inverted lists of each member sample.
4. Pruning methods

a. Irrelevant samples – those that cannot be used to extend the cluster because they have no common genes or because the height of the current node is not enough to reach the minimum number of samples mins.
b. Unpromising Coherent Gene Clusters – those that are subsumed by previously identified maximal coherent gene cluster.
