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1 Introduction

The goal of phylogenetic analysis is to determine the order and approximate timing of spe-
ciation events in the evolution of a given set of species. In the classic theory of phylogenetic
analysis the species are assumed to evolve along a (bifucating) X-tree, experiencing point
mutations along the way. Recent results from genome wide comparision of gene trees seem to
indicate that these models may fit well for single genes but fail to represent the complex evo-
lution of a genome. A natural generalisation of the phylogenetic tree, that seems to fit well
with the complex evolution of a genome, is the phylogenetic network. There are two main
approches to generate such phylogenetic networks. The first one is the combined analysis
approach, and the second one is the individual analysis approach. In the first approach the
phylogenetic network is generated directly from the given combined information. In the sec-
ond approach individual trees are generated for the given information sets and all individual
trees are then combined into one network. Bandelt and Dress [BD92] suggested a number
of combined analysis methods, such as the split-decomposition method and the parsimony
splits. More recently, Bryant and Moulton [BM02] described a new method Neighbor-Net,
that brings together both split decomposition and the well-known Neighbor-Joining method
[SN8&7]. Holland and Moulton [HMO03] presented a method to join individual gene trees for
a common set of species. In 2004 Huson et al. [HDKS04] presented the Z-Super-Network
method, which merges individual partial gene trees.

2 The SplitsTree program

There exist a number of packages for performing phylogenetic analysis, e.g. [Swo00, SvH96,
MMO02]. However, they all use trees as the fundamental data structure. In contrast, the
SplitsTree program [HBO5] is based on so-called splits and phylogenetic networks. It is
aimed at providing a general framework for both tree- and network-oriented phylogenetic
analysis. Fundamental data types supported by the program includ unaligned- and aligned
sequences, distances, splits, trees, networks and quartets. The package provides commonly
used distance-based algorithms. We have also implemented the methods mentioned in the
introduction. The package provides numerous visualisation methods for phylogentic trees
and networks, examples are split graphs [DHO04] and the equal-daylight method [Fel04]. We
[HKLSO05] have recently implemented methods for the reconstruction of reticulation networks
and the transformation from split networks to reticulation networks.

The main features of the program are:
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e it runs on any machine with minimal installation requirements based on Java or Java
Web Start.

e GUI version for interactive use, command-line version for scripting pipelines.

e Flexible frame-work for doing phylogenetic analysis.

e De-centralized plug-in concept for adding new methodology.

e Fundamental data types include splits and quartets.

e Uses Nexus file format, with one-to-one correspondence between internal data classes
and external nexus blocks, and supports most other formats.

e Transformations of molecular sequences to distances.
e Combined and individual analysis methods.

e Visualisation of phylogenetic trees and networks.

e Interactive exploration of the visualisation.

e Bootstrapping

3  Availability.

The program is freely available from www-ab.informatik.uni-tuebingen.de/software
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