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•  All genes end on a stop codon 
•  A simple algorithm for gene prediction 
•  Searching for start and stop codons 

•  Predicting all the genes in a sequence 
•  Making the predictions more reliable 

•  Boyer-Moore algorithm 
•  Index and suffix trees 

•  Probabilistic methods 
•  Benchmarking the prediction methods 

•  Gene prediction in eukaryotic genomes 
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Using letter frequencies 

•  Passages written in an unknown human-understandable language are 
hidden in a larger random sequence of letters 

•  How to identify these passages? 
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Letter frequencies in French and English 

French 

English 
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Using letter frequencies 

•  Passages written in an unknown human-understandable language are 
hidden in a larger random sequence of letters 

•  How to identify these passages? 

•  Compute letter frequencies in sliding windows 
•  Compare computed frequencies from expected frequencies 
•  Apply a statistical test (χ2) to check the differences are meaningful 
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On genomic sequences 

•  Detection of biases in codon usage 
• Markov chains 

§  Compute probabilities to observe one specific nucleotide after k have just  
been encountered (conditional probabilities) 

§  k is the order of the model 
 
•  Training phase: computation of a transition matrix 
•  Prediction phase: use the matrix to discriminate between coding and 

non-coding regions 
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The association of pattern searching 
 (stop and start codons, RBS) 

with a well-trained Markov model 
provides quite good results 
on most bacterial genomes 

 


