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• Hyperthermophile, 98 C !

• Anaerobic archaeon

• Isolated from Okinawa Trough

• Growth enhanced by Sulfur

• 32 min doubling time (growth rate)

González, J., Masuchi, Y., Robb, F. et al. Extremophiles 2, 123–130 (1998). https://doi.org/10.1007/s007920050051

Pyrococcus horikoshii

https://doi.org/10.1007/s007920050051
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• 2-state HMM for detecting GC-rich regions in Pyrococcus horikoshii genome

• state 1: AT-rich, state 2: GC-rich

• starting parameters are given: initiation, transition, emission probabilities

• Use Baum-Welch training to find improved parameter estimates

• each iteration: compute log-likelihood of the sequence, new probabilities

• Run until parameter estimates converge

• stop when log-likelihood increase < 0.1

http://bozeman.mbt.washington.edu/compbio/mbt599/assignments/hw8.html

http://bozeman.mbt.washington.edu/compbio/mbt599/assignments/hw8.html
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Baum-Welch Algorithm
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Re-estimation of parameters
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Underflow – Important!

Problem: numbers too small to be stored in a variable

Solutions:

• Scale weights to be close to 1 

• affects all paths by same constant factor, which can be multiplied back later

• Use log weights, so can add instead of multiplying

• Ex: Instead of 0.0001 * 0.0002, you can do: log(0.0001) + log(0.0002)

What about when you need to sum probabilities in logspace?

• See this blogpost for a solution or Tobias Mann

• https://gasstationwithoutpumps.wordpress.com/2014/05/06/sum-of-probabilities-in-log-prob-space/

https://gasstationwithoutpumps.wordpress.com/2014/05/06/sum-of-probabilities-in-log-prob-space/
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Notes for debugging
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Homework 8 Questions ?
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• Homework 8 due this Sunday Mar. 5, 11:59 pm

• Homework 9 will be posted by tomorrow



…
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