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The objective of this research is to study the clustering using Bayesian
approach which uses the prior distribution and likelihood function to find the posterior
distribution of the interest parameters. In Bayesian clustering, the indicator parameter
is added into the model to assign cluster number to each case. The Bayesian clustering
combined with the Gibbs sampling method were applied to cluster the Transcription
Factor Binding Site (TFBS) in promoter regions of coexpressed genes based on
genome sequence dataset. The identification of co-regulated genes and their TFBS are
key steps toward understanding transcription regulation.

In order to evaluate the performance of Bayesian clustering, we compared it
with Hierarchical clustering and K-mean clustering methods, on simulated data sets of
TFBS or motif derived from a genome-scale phylogenetic footprinting study of
Escherichia coli TFBS. We generated a varied number of motif from 43 distinct
regulons or clusters. Each motif consisted of a varied size. The overall performance of
each clustering method was assessed by the percent clustering errors averaged. The
results indicated that Bayesian clustering yielded the best clustering results when the
number of motif and each motif size were randomized over different range or fixed as
equal or more than 5. Hierarchical clustering produced a little fewer errors than
Bayesian clustering when the number of motif and each motif size were fixed as less
than 5. In conclusion, Bayesian clustering and Gibbs sampling implementation are
general enough to be appropriate and useful in clustering motif patterns of other
species where few regulons have been experimentally determined.





