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Abstract With the increasing availability of molecular
data, maximum likelihood approaches have gained a new
central role in phylogenetic reconstructions. Extremely fast
tree-search algorithms have been developed to handle data
sets of ample size in reasonable time. In the past few years,
RAxML has achieved great relevance in this field and
obtained wide distribution among evolutionary biologists
and taxonomists because of its high computational perfor-
mance and accuracy. However, there are certain drawbacks
with regard to its usability, since the program is exclusively
command-line based. To overcome this problem, we
developed raxmlGUI, a graphical user interface that makes
the use of RAxML easier and highly intuitive, enabling the
user to perform phylogenetic analyses of varying complex-
ity. The GUI includes all main options of RAxML, and a
number of functions are automated or simplified. In
addition, some features extend the standard use of RAxML,

like assembling concatenated alignments with automatic
partitioning. RaxmlGUI is an open source Python program,
available in a cross-platform package that incorporates
RAxML executables for the main operating systems. It can
be downloaded from http://sourceforge.net/projects/raxmlgui/.
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Introduction

With the advent of new techniques to obtain DNA
sequences and the increasing availability of molecular
data in online databases, phylogenetic analysis often
becomes the bottleneck in evolutionary biology and
taxonomic research. For many biologists it is a major
challenge to cope with the available cutting edge
programs, since most of them are command-line based
and lack a graphical user interface (GUI). One of these
programs, RAxML (Stamatakis 2006a), has become a
standard application for maximum likelihood (ML) phy-
logenetic analyses in recent years (e.g., Guindon et al.
2010; Blair and Murphy 2011) and has been developed
continuously (e.g., Ott and Stamatakis 2010; Stamatakis
and Alachiotis 2010; Pattengale et al. 2011). Apart from
its exceptional computational speed and accurate algo-
rithms (Stamatakis et al. 2008) RAxML’s most important
features include multi-thread computation, options for data
partitioning, substitution models for morphological and
amino acid data, and for nucleotide secondary structures.
The analyses are normally launched from shell through a
single string of commands, defining all the settings and input
files. Web interfaces are available, e.g., the “Blackbox”
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(Stamatakis et al. 2008), which, however, lacks several
options in the analysis settings.

To facilitate the use of RAxML, we have developed
raxmlGUI – a program that allows the user to set up and
run ML analyses through a graphical interface. In raxml-
GUI, a number of options and functions are automated
(e.g., checking for identical sequences, or gap-only characters)
and simplified (e.g., model and outgroup selection, excluding
sites, and partitioning a matrix). Some features, like assembling
concatenated data sets with automatic partitioning, extend the
standard use of RAxML.

Usage and implemented features

System requirements

RaxmlGUI is a Python program based on the module Tk,
which is a standard library included in the main Python
package (2.5 or higher). The program is cross-platform and
incorporates by default RAxML executables compiled for
Windows, Mac OSX (64bit), and Linux in single-core and
multithread versions. Additional versions can be integrated
easily using the Preferences panel.

Loading a file

Alignments in PHYLIP format can be loaded in raxmlGUI
and are automatically checked for their compatibility with
RAxML. The alignment can be sequential or interleaved,
details on the format can be found in Stamatakis (2008). If
identical sequences or gap-only characters are detected, the
user can exclude them, generating a reduced data set that is
loaded automatically. A combined analysis of separate
alignment files can be performed through the interface by
choosing “Add alignment”, which concatenates the data
sets into a single matrix and defines the appropriate
partitioning settings (see below).

Setting up an analysis

When an alignment is loaded, raxmlGUI recognizes the
data type and provides the possibility of choosing from
among compatible model settings. The available substitu-
tion models include generalized time reversible (GTR) for
nucleotides, symmetric, Markovian, and ordered models
for morphological characters; and several amino-acid
models with the option to use empirical base frequen-
cies. Each substitution model is complemented with
GAMMA (Yang 1994) or CAT (Stamatakis 2006b)
models of rate heterogeneity among sites, with or without
a proportion of invariable sites. For nucleotide alignments,

a secondary structure file can be passed to define stem and
pseudo-knot regions.

By default, the ML analyses generate unrooted phylog-
enies. The trees can be rooted with a single-taxon outgroup
selected from a list of taxa available in the program’s
toolbar, whereas a multi-taxon outgroup can be defined
through the menu. A topological constraint can be enforced
by defining monophyletic groups from within raxmlGUI or
by loading a Newick-formatted binary or multifurcating
tree-file.

Portions of the alignment can be excluded from the
analysis using the “Exclude sites” option. This will produce
a new alignment file that is automatically set as the input
file and checked for identical sequences.

Analysis options

Three different ML analyses can be set up through
raxmlGUI:

(1) Maximum likelihood reconstruction using the rapid hill-
climbing algorithm (Stamatakis et al. 2007) (RAxML
option “-f d”; “ML search” option in the GUI)
(2) Rapid bootstrap analysis (Stamatakis et al. 2008) and
search for a best-scoring ML tree (RAxML option “-f a”).
(3) Thorough bootstrap analysis (RAxML option “-b”),
followed by aML search. Subsequently, BS support values are
drawn on the best-scoring ML tree (RAxML option “-f b”).

The number of independent ML searches and BS replicates
can be set using the program’s toolbar. As an alternative to the
predefined number of BS replicates, different “bootstopping”
options are available (Pattengale et al. 2010), which
automatically stop the bootstrap run after the necessary
number of replicates.

RaxmlGUI further incorporates RAxML’s options to
generate consensus trees, compute per site log-likelihoods
with output compatible with the software CONSEL
(Shimodaira 2001), and to compute Robinson-Foulds
pairwise distances (Robinson and Foulds 1981) between
trees.

Partitioned models

An important feature of RAxML is that it supports
concatenated alignments in which different data types, e.g.,
morphological and molecular data, are combined. RaxmlGUI
implements a tool to facilitate the set-up of the partitions and
their respective substitution models. In addition, an option to
assemble a partitioned data set is implemented. Individual
alignment files can be loaded subsequently to produce a
concatenated matrix while setting the appropriate model
options. If the “per-partition brL”-box is checked, the
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branch lengths will be calculated independently for each
partition.

Conclusion and scope

RaxmlGUI is intended to accelerate and simplify the usage
of RAxML, enabling an interactive control of all its major
features (as of RAxML version 7.2.8). The graphical
interface is designed to be self-explanatory and to make
its use very intuitive. In addition, a detailed built-in help file
is available. Through the implementation of multi-thread
versions of RAxML, the GUI enables the optimal utiliza-
tion of the available computational resources, which is
particularly important given the continuing increase in the
size and complexity of molecular data sets. The scope of
raxmlGUI is to extend RAxML’s target group beyond
scientists with high computer expertise, and to enhance its
usability in teaching.
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