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Hidden Markov Models (III)

a. Profile HMMs

b. GeneScan
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GENSCAN (generalized HMMs)

• Chris Burge, PhD Thesis ’97, Stanford

• http://genes.mit.edu/GENSCAN.html

• Four components
– A vector � of initial probabilities

– A matrix T of state transition probabilities

– A set of length distribution f

– A set of sequence generating models P

• Generalized HMMs: 
– at each state, emission is not symbols (or residues), 

rather, it is a fragment of sequence.

– Modified viterbi algorithm
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• Initial state probabilities
– As frequency for each functional unit to occur 

in actual genomic data. E.g., as ~ 80% portion 
are non-coding intergenic regions,  the initial 
probability for state N is 0.80

• Transition probabilities

• State length distributions
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• Training data
– 2.5 Mb human genomic sequences

– 380 genes, 142 single-exon genes, 1492 exons
and 1254 introns

– 1619 cDNAs
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Open areas for research 
• Model building

– Integration of domain knowledge, such as structural 
information, into profile HMMs

– Meta learning? 
• Biological mechamism

DNA replication
• Hybrid models

– Generalized HMM
– …


