
1

Questions?
Lab reports

Sequence divergence “saturates” with time

Factors to consider

• Base frequencies
• Substitution rates between nucleotides
• Invariable sites
• Rate heterogeneity
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Are base frequencies equal?
GC content

Site variation

• Do all sites evolve at same rate?
– Synonymous sites (codons)
– Ribosomal RNA
– Coding and noncoding
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Substitution rates among
nucleotides

• Equal rates
• Transitions versus transversions

Transitions observed more often,
Even though more opportunities for transversions 

Matrix diagonal equal probability to maintain stationary
frequencies of base pairs

Common models of DNA
evolution

• Jukes-Cantor (JC)
– Equal substitution rates and base freq.

• Kimura 2 parameter (K2P)
– Transitions/transversion rates, equal base

• Felsensten 1981 (F81)
– Unequal base freqs, equal subs. rate

• Hasegawa, Kisino and Yano (HKY)
– Unequal base, transition/transversions rate

• General reversible (REV)
– Unequal base freqs, all substitutions different rate
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K2P model
How to choose appropriate model?
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Maximum Likelihood (Box 5.1)

• L = Pr(D|H)

• Likehood = probability data (d) given the
hypothesis (hypothesis).

• Often expressed as natural logarithms,
or log-likelihood.

 Calculating

• Difficult to solve all possibilities, but
some some problems this is possible.

• Large number of calculations
– Tree numbers

• Need to estimate
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Test models

• Pair more general model with more
complex

• Compare likelihoods of data given the
model

• Test using LRT
• Continue testing more complex models
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Next week reading will be on
website by Friday noon

• Want printout, stop by office


