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Phylogenetics
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A Probabilistic Model of Evolution 1
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A Probabilistic Model of Evolution 2
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Statistical Approach to Phylogenetics
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Recombination in HIV
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PLATO (Grassly, Holmes)
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—  Find maximum Q values
— Test significance with parametric bootstrapping
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Shortcoming of PLATO

— Need a reference tree
— Obtained with global maximum likelihood

Reference tree
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TOPAL (McGuire, Wright)
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Detection of Recombination with MCMC
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Marginal Posterior Distribution over Tree Topologies with MCMC
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Divergence between Distributions
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Divergence measure in probability space: Kullback-Leibler divergence
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Local and Global Divergence Measures
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Divergence Measures and Statistical Significance

Divergence between the distribution over the window, Ps(t), and the average
distribution, P = - SV Ps(t)
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Divergence between the dlstrlbutions over two adjacent windows, Ps(t) and
Ps(t') , where Pg = Pslt HPS (Slbson)
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Null hypotheses: Ps(t) = Ps and Pg(t) = Ps(t)

2Nd[Ps(t), P] = x*(v—1), v = |[Support(P)|
2Nd[Ps(t), Ps(t')] — x*(7 —1), = [Support(P)
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Simulation Experiment A
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Simulation Experiment A
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Simulation Experiment A
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Results - Simulation Experiment A
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Results - Simulation Experiment A
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Simulation Experiment B
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Simulation Experiment B
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Simulation Experiment B: Smaller Window
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Simulation Experiment B
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Results - Simulation Experiment B
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Results - Simulation Experiment B
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Potato Vir

us Y

Four strains, 9700 bases, window size= 500 bases.

MCMC, global

TOPAL

MCMC, local

PLATO

o o
o o
i >

DSS: Topal2
o

o

N

2000

4000

6000

0
8000 10000 o 2000

4000

PPy .

4000

6000

8000 10000

800 10000 00 2000

4000

6000

8000

<lide-28



Potato Virus Y: RecPars (J. Hein)
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Potato Virus Y
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Hepatitis B Virus

Five strains, 3050 bases, window size= 500 bases.
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Conclusions

e Sliding window: marginal posterior distribution over tree topologies , con-
ditional on the selected subset of the alignment.

e Global divergence measure: Kullback-Leibler divergence between a local
distribution and the global distribution.

e Local divergence measure: Modified Kullback-Leibler divergence between
adjacent local distributions.

e Comparison with  TOPAL and PLATO on several synthetic benchmark
problems.

e Distinguishes between recombination and rate variation .
e Detects all recombination events.

e Hepatitis B virus: New method detects breakpoints predicted with TOPAL
plus two additional breakpoints.
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Hepatitis B Virus, 10 Strains
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Hepatitis B Virus: Spectrum
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Hepatitis B Virus: Pruning, K
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Hepatitis B Virus, Pruning:
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Average Divergence Measure

e Divergence measure d|P(t), P(t + At)]

e How to choose At 7

Mz

e Average over different degrees of overlap: d = t + mAt)]
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From top to bottom: 0%, 50%, 90% overlap, averaging between 50% and 90%
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