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Complete genomes for numerous species in various life domains (Denoeud et al. 2014, Badouin
et al. 2017, Garsmeur et al. 2018), and even for several individuals for some species (Hapmap Con-
sortium 2003, 3000 Rice Genome Project 2014) are nowadays available thanks to next generation
sequencing. To process such a large amount of data, methods need not only to be accurate, but also
time efficient. We present here an efficient method dedicated to phylogenetic network inference.

In phylogenetics, species tree inference has been studied extensively for many years, and the theory
behind it is relatively well known. However, a species tree is unable to model complex biological events
such as horizontal gene transfer (e.g. procaryotes, Koonin et al. 2001, but also among eucaryotes,
Szollhosi et al. 2015), hybridization (plants and animals, Mallet 2007), introgression (e.g. citrus, Mi-
namikawa et al. 2017) and recombination. In contrast, phylogenetic networks, that differ from species
trees because of reticulate edges, are able to capture all those phenomenons.

We present here a novel way to compute the likelihood of biallelic markers given a phylogenetic
network. This computation is at the heart of a Bayesian network inference method — called SNAPP-
NET, as it extends the SNAPP method (Bryant et al., 2012). SNAPPNET is available as a package
of the well-known Beast 2 software (Bouckaert et al., 2014 and 2019). This package partly relies
on code from SNAPP method (Bryant et al., 2012) to handle sequence evolution and on code from
SPECIESNETWORK (Zhang et al., 2018) to modify the network during the MCMC as well as to
compute network priors.

Our approach differs from that of Zhang et al. (2018) in that SNAPPNET takes a matrix of bial-
lelic markers as input while SPECIESNETWORK expects a set of nucleotide alignments for which it
samples possible gene trees as part of its process. Thus, the considered substitution models differ but
more importantly, our method does not need to consider gene tree inference as an intermediary step.
Following SNAPP, SNAPPNET’s computations integrate over all possible tree histories for a locus,
while SPECIESNETWORK considers only a sample of locus trees from the infinite number number
of possible topologies and branch lengths.

SNAPPNET is much closer to the MCMCBiMarkers method of Zhu et al. (2018), which also
extends the SNAPP method (Bryant et al., 2012) to network inference. Both methods take biallelic
markers as input, rely on the same model of evolution and also both sample networks in a Bayesian
framework. However, SNAPPNET is exponentially more efficient in computing likelihoods for non-
trivial networks. Also, the methods differ in the way the Bayesian inference is conducted.

In this poster, we will describe SNAPPNET and compare its performances with MCMCBiMarkers
on simulated data. We will also give an illustration on rice data.
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