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a b s t r a c t

In evolutionary biology appropriate marker selection for the reconstruction of solid phylogenetic hypoth-
eses is fundamental. One of the most challenging tasks addresses the appropriate choice of genomic
regions in studies of closely related species. Robust phylogenetic frameworks are central to studies deal-
ing with questions ranging from evolutionary and conservation biology, biogeography to plant breeding.
Phylogenetic informativeness profiles provide a quantitative measure of the phylogenetic signal in mark-
ers and therefore a method for locus prioritization. The present work profiles phylogenetic informative-
ness of mostly non-coding chloroplast regions in an angiosperm lineage of closely related species: the
popular ornamental tribe Hydrangeeae (Hydrangeaceae, Cornales, Asterids). A recent phylogenetic study
denoted a case of resolution contrast between the two strongly supported clades within tribe Hydran-
geeae. We evaluate the phylogenetic signal of 13 highly variable plastid markers for estimating relation-
ships within and among the currently recognized monophyletic groups of this tribe. A selection of
combined loci based on their phylogenetic informativeness retrieved more robust phylogenetic hypoth-
eses than simply combining individual markers performing best with respect to resolution, nodal support
and accuracy or those presenting the highest number of parsimony informative characters. We propose
the rpl32–ndhF intergenic spacer (IGS), trnV–ndhC IGS, trnL–rpl32 IGS, psbT–petB region and ndhA intron
as the best candidates for future phylogenetic studies in Hydrangeeae and potentially in other Asterids.
We also contrasted the phylogenetic informativeness of coded indels against substitutions concluding
that, despite their low phylogenetic informativeness, coded indels provide additional phylogenetic signal
that is nearly free of noise. Phylogenetic relationships obtained from our total combined analyses showed
improved resolution and nodal support with respect to recently published results.

� 2012 Elsevier Inc. All rights reserved.

1. Introduction

Variability is an indispensable requirement for phylogenetic
signal. Molecular markers have been examined for phylogenetic
utility by purely quantifying their amount of variability (e.g. num-
ber of potentially or parsimony informative characters; Kårehed
et al., 2008; Mort et al., 2007; Shaw et al., 2005; Shaw et al.,
2007) and/or by inspecting distribution of variability across a tree
(Borsch et al., 2009; Kårehed et al., 2008; Mort et al., 2007; Müller
et al., 2006; Townsend, 2007). Within the second approach two
strategies can be distinguished.

The first of them searches for those markers providing the high-
est support for the largest number of possible clades, being the de-
gree of resolution, nodal support and, in some instances, accuracy
considered as ultimate indicators of the phylogenetic signal (e.g.
Ekrem et al., 2010; Kårehed et al., 2008; Mort et al., 2007). Colless
(1980) proposed the Consensus Fork Index (CFI) for the estimation
of phylogenetic resolution by measuring the divergence of a con-
sensus tree from a complete polytomy. Methods for assessing no-
dal support are in concordance with employed phylogenetic
inference approaches, for instance posterior probabilities (PP) in
Bayesian Inference (BI; Makowsky et al., 2010). Measures of accu-
racy of tree topologies generally evaluate the ability of markers to
recover ‘‘true’’ nodes present in a second reliable reference tree
(see Kårehed et al. (2008) for a summary of these strategies). Res-
olution, nodal support and accuracy values are often considered as
the basis to estimate the strength or acceptability of phylogenetic
hypotheses. However, their values have been considered as uncer-
tain indicators of the phylogenetic signal since they are known to
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