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Phylodynamics = Phylogenetics + Epidemic Dynamics

branching patterns of the six U.K. lineages showed statistical
robustness when compared with subsets of worldwide control
sequences by using bootstrap analyses (neighbor-joining method
with 1,000 replicates, as implemented in the program PAUP*; data
not shown). To further explore the history of these six successful

viral lineages, sequences of non-U.K. origin were removed from
the six clusters, and the phylogenetic histories of the U.K.
sequences were rigorously reestimated by using a maximum
likelihood approach. The maximum likelihood trees are avail-
able from the authors on request.

Fig. 2. Phylogenetic trees of the six U.K. transmission clusters and their corresponding estimated epidemic histories (all shown on the same time scale). The
trees represent the ancestral relationships of sequences belonging to each cluster. (a) Cluster 1. (b) Cluster 2. (c) Cluster 3. (d) Cluster 4. (e) Cluster 5. ( f) Cluster
6. The demographic histories were estimated by Bayesian MCMC inference with a model of logistic growth (see text for details) and show change in the effective
number of infections through time (time scale in calendar years). The blue line shows the median estimate of the effective number of infections, whereas the
black lines show the 95% confidence limits of the estimate.

Hué et al. PNAS ! March 22, 2005 ! vol. 102 ! no. 12 ! 4427

EV
O

LU
TI

O
N

0 1 2 3 4 5 6 7

0
10

0
20

0
30

0
40

0

Time

P
re

va
le

nc
e



[Grenfell et al., Science, 2004]



Population size is directly related to tree depth
CoalescencetheoryKingman

Past

Present

Population size of N. So choose same parent with prob 1/N



Can use phylogenetic techniques to estimate historical
population sizes

from Stiller et al 2010



Want to use compartmental models to describe epidemic
curve

S + I → 2I at rate βSI
I → R at rate γ
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Knowing model parameters is not everything
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An exact model for reconstructing the transmission tree
and prevalence



Population dynamics estimation
Inferring SIR prevalence — parameters only



Population dynamics estimation
Inferring SIR prevalence — parameters + curve



Population dynamics estimation
Inferring SIR prevalence



Incorporating incidence data

Using only 5 genomes but 400 incidence observations



PANGEA phylodynamic methods comparison exercise

Phylogenetic tree for example “Village” data set.



Software: EpiInf (working title)

Visit tgvaughan.github.io/EpiInf for installation instructions.



EpiInf (working title)

Visit tgvaughan.github.io/EpiInf for installation instructions.


