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Introduction
The availability of complete prokaryotic genomic sequences revealed an un- conflcting branches suppressed by purple group (LGT) removal
foreseen number of lateral gene transfers (LGT). They are thought to blur the {%M . —jMM
vertical signal that can be found in molecular markers, and thus to question the 4 o | [t s
existence of the tree of life. An important challenge of phylogeny is the ability 5 Hl" ﬁ”
to detect them. Phylogenetic methods of LGT detection are among the most 0 @4 | oy
efficient. They are based on the comparison of a gene tree and a given species it “f‘ii?;:( | ‘ ﬁjﬁ
tree. Most of them consider gene trees as fully resolved, but gene trees are of- 1 d rﬂ< Nt
ten partially unresolved, because of the lack of signal and/or stochastic effects s s e tt;*im‘“ S
in tree reconstruction process. We propose a new method for LGT detection, {T«M e
Prunier, that considers that gene trees can be partially unresolved and where i oot
LGT search is led by branch support in gene trees. jT; ““piﬂ“inj - {hymak N

Example of a LGT detected by Prunier (Euryarchaeal tree of ribosomal protein S7)

Phylogenetic detection of LGT The Maximum Statistical Agreement Forest Prunier, a heuristic to search for the MSAF
LGT make gene trees different from the species tree: K ABSPEFG w1y k We implemented Prunier, a heuristic to search for the MSAF.
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Species tree Gene tree Maximum Agreement Forest (Rodrigues 2001): find the mini- \/
mum number of branches to cut to obtain topologically agreeing %

forests. Any topological difference is viewed as a LGT.

But gene trees can be unresolved. We propose to relax the

topological criterion in a derived version of the MAF :
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Phylogenetic methods of LGT detection try to sort out groups
that look misplaced regarding a species tree.

The data available typically look like this:
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Removing the subtree {C,D,E,F} eliminates three conflicting

B non conflicting branches A
< ABCDEFG HI J K / %G branches, supported by 98, 95 and 95% respectively.

Prunier algorithm
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AL Maximum Statistical Agreement Forest (MSAF): find the min-
D Imum number of branches to cut to obtain statistically agreeing » While the two forests statistically disagree
Unrooted, not fully resolved Rooted species tree forests. Only significant differences (for ex. support > 80%) are » Prune the subtree with the maximum conflict score
gene free viewed as LGT.

Prunier: results and conclusions
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330 realistic simulations were performed to evaluate Prunier. | ' | _
LGT were introduced in the species tree. Gene sequences were simu- Frunier was compared to EEEP (Beiko 2006) and Riata-HGT
lated along the obtained gene trees (Galtier 2007). Since gene trees are (Nakhleh 2005), because those programs glso con3|dgr branch support Acknowledgments:
difficult to build in real life, we inferred LGT on gene trees reconstructed ©f gene( trees. They proposte mU|EF)I|’[e e?‘:}'}"&_lle”t Sﬁ";t'or;]s of LGPT ¢~ Simon Penel, Bastien Boussau,
on the simulated alignments instead of inferring them on the real gene Narlos (grey areas represent variabliity of tneir results), whereas Frunier : Z : -
trees, which are usually unknown. In order to increase the complexity of Provides a unique scenario. The number of simulations where those pro- Alain Guenoche, |,\|ICO|8.S Galtier,
the simulated dataset, different models of sequence evolution were used 9rams could not retrieve a solution is indicated in the top graph. Riata- Pascal Calvat, Stéphane Delmotte,
to generate the sequences and to reconstruct the gene trees. HGT was run on true trees n orde_r to estimate the number of invisible Lionel Humblot, Bruno Spataro
LGT (for ex. those between sister lineages).
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