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Abstract: 
One of the advantages of Bayesian statistics is its ability to integrate multiple 
sources of information---to "share statistical strength" among components of a 
hierarchical probabilistic model.  This virtue has particular relevance in 
bioinformatics, where many core inferential problems---e.g., phylogenetic  
analysis, linkage analysis, haplotype phasing---are already naturally expressed in 
probabilistic terms.  I will discuss our recent work on Bayesian inferential 
methodology in three areas in bioinformatics: (1) The prediction of molecular 
function based on homology, where Bayesian inference in a reconciled 
phylogeny is used to predict function of unannotated proteins from sparse 
functional annotations.  We present results for 100 Pfam families.  (2) Haplotype 
clustering and phasing, using a novel approach based on Dirichlet process 
priors.  I present a hierarchical version of the Dirichlet process which allows us to 
infer relationships among haplotypes in multiple sub-populations.  (3) 
Comparative genomics, where phylogenetic inference combines with Markovian 
inference to provide sensitive detection of conserved structure. 
 
[Joint work with Steven Brenner, Barbara Engelhardt, Jon McAuliffe, Lior Pachter, Yee Whye Teh, 
and Eric Xing]. 


