
Abstract:

In this talk, three genome informatics methods are described. The first method named kmerHMM is a pattern 
recognition method for discovering DNA motifs bound by proteins from protein binding microarray (PBM) data. The 
novelty of kmerHMM lies in two aspects. First, it outperforms the existing methods in using Hidden Markov Models 
(HMMs) for modeling adjacent nucleotide dependency. Secondly, kmerHMM incorporates N-max-product 
algorithm and can derive multiple motifs. The second method named SNPdryad is a random forest method to 
predict the deleterious effect of non-synonymous SNPs on human proteins. It has been demonstrated to have 
better performance than the existing methods (e.g. Harvard PolyPhen2 and JCVI SIFT) on well-studied datasets. 
In particular, it has been run on the complete human proteome, generating deleterious prediction scores for ALL 
possible non-synonymous SNPs in human. Lastly, the third method named SignalSpider will then be briefly 
introduced as a probabilistic graphical model for the integrative analysis of multiple ChIP-Seq (next generation 
sequencing) profiles from the ENCODE consortium.
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