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What?

• Substitution rate evolution
– Molecular clock (Zuckerkandl & Pauling, 1962)

– Relaxed clock

• Divergence times

• Sequence evolution



Why?

• Avoid Molecular clock assumption

• Allows estimation of:
– Divergence times

– Substitution rates

• Biologically relevant priors for edge lengths



When?

• Gillespie, J. H. The causes of molecular
evolution Oxford University Press, 1991

• Autocorrelated models
– Thorne, Kishino and co-workers, 1998,2001,2002

– Huelsenbeck et al 2001

– Yang and co-workers 2001

• Independent and identically distributed (iid)
– Linder 2003, and submitted, Drummond 2006,

Yang & Rannala 2006, Lepage 2007



How

• A model for rate variation over the tree
– AutoCorrelated rates

• ru ~ LogN(rp(u), ν)

– Independent and Identically Distributed rates
• ru ~ f(mean, variance)
• f - Gamma, LogN, InvG

• Model for divergence time
– BD process, Dirichlet, Uniform, Coalescence

• Substitution model
– JC69, HKY85, GTR, JTT etc.



Which?

• Comparison of rate models (Linder 2003,
submitted)
– No difference in performance AC vs iid

– Estimate diff AC vs iid

– No correlation between adjacent rates



rbcL -- time estimates



rbcL--rate estimates



Which?

• Comparison of rate models (Linder 2003,
submitted)
– No difference in performance AC vs iid

– Estimate diff AC vs iid

– No correlation between adjacent rates

• Lepage et al. 2007
– Support for AC for most investigated data sets

– Reasons for deviant results
• Tree size, diff data, aa vs. DNA, diff Bayes factor approx.



How long?

• Faster implementation (Åkerborg et al. 2008)
– MapDP

• Discretization of divergence time space

– Maximum A Posteriori (MAP) framework

– rbcL estimates similar





How long?

• Faster implementation (Åkerborg, submitted)
– Map-PD

• Discretization of divergence time space

– Maximum A Posteriori (MAP) framework

– rbcL estimates similar

– Gene tree reconstruction
• mtDNA, data Yang & Yoder, 2003





How long?

• Faster implementation (Åkerborg, submitted)
– Map-PD

• Discretization of divergence time space

– Maximum A Posteriori (MAP) framework

– rbcL estimates similar

– Gene tree reconstruction
• mtDNA, data Yang & Yoder, 2003

– Ascomycete divergence time estimates
• 1100 orthogroups from Wapinski et al. 2007



Ascomycete time estimates



Summary

• primeSRT
– Integrated model

• Relaxed clock, iid (or AC)

• BD divergence time prior

• Standard substitution models

– Fast, discretized, algorithm

– Divergence time estimation

– Gene tree reconstruction


