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The Rise (and Fall?) of Phylogenetics

Charles Darwin (1837)



The Rise (and Fall?) of Phylogenetics



Solving the Horizontal Gene Transfer Problem - 
Consensus Trees



General Framework

Recombination

Simulating horizontal gene transfer via 
events of recombination (Gene Trees)
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Data Generation

Randomly generating “true trees” 
(representing true phylogenetic 

relationships in terms of topology)
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Reconstruction

Generating genes of random length to 
mimic evolutionary processes, then 
using models to reconstruct the trees 
and comparing the reconstructed trees 
to the true ones

4

Comparison

Creating consensus trees for each 
simulation, calculating the RF distance 
between the true tree, the gene trees, 

and the consensus trees
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Simulation Framework

5
Branch

 Length Adjustm
ent

re.sc
alin

g gene tre
e branch

 le
ngths t

o 

sim
ulate heterogeneity

 of g
ene ev

olutio
n 

rates
4

Sequence
 Data Generatio

n

gamma-dist
rib

uted gene le
ngth, s

equence
 

HKY85 m
odel w

ith
 gamma dist

rib
uted ra

tes 

per s
ite3

HGT Eve
nt S

im
ulatio

n

gene tre
e generatio

n

Gene and H
GT Eve

nt N
umber C

hoice

fixe
d or P

oiss
on-dist

rib
uted number o

f H
GT 

ev
ents 

per g
ene

21
True Tree Generatio

n

diffe
rent n

umbers 
of s

pecie
s



Gene Length Distribution

Yang et al. (2009) More than 9,000,000 Unique Genes in 
Human Gut Bacterial Community: Estimating Gene Numbers 
Inside a Human Body. PLOS ONE



“Worst Case Scenario” Simulations



“Worst Case Scenario” Simulations



Realistic Simulations



Outlook

● expanding the dataset
○ more genes
○ more species 
○ more simulations

● optimizing phylogeny reconstruction
● comparing with Supertree/Supermatrix methods



Thank you for your attention!


