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Assignment 9



Overview

■ Calculate emission probabilities from 2 files 
containing:
○ Alignment column counts from a large set of ancient repeat 

sequences
○ Conserved alignment column counts from putative functional sites

■ Using these emission probabilities and the given 
transition and initiation probabilities find “conserved” 
and “not conserved” regions in an alignment of 
human, dog, and mouse



Calculating Emission Probabilities



Input data



HMM For HW9



Viterbi - Most probable sequence of states
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Process as a sliding window
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Output

■ State and segment histograms
■ Parameter values

○ Initiation/transition probabilities you were given in the assignment
○ Emission probabilities you calculated from neutral and conserved data 

sets
■ Coordinates of 10 longest conserved segments (report 

positions relative to the start of the chromosome)
■ Brief annotations for the 5 longest conserved segments 

(look at UCSC genome browser, and make sure using 
the correct genome version, e.g. hg18)





You’re almost there!

■ HW9 due this Sunday, 11:59pm
■ Please have your name in the filename of your 

homework assignment and match the template
■ Thanks for a great quarter!


