SSU rDNA alignment and partitioning

The SSU rDNA sequences were aligned on the basis of their rRNA secondary structure information
using the following procedure. The SSU rDNA sequences of several green plant representatives
incorporated in the European Ribosomal RNA Database (Wuyts et al. 2004,
http://www.psb.ugent.be/rRNA/) were used as an initial model for building the alignment. The
alignment editor DCSE v2.6 (De Rijk and De Wachter, 1993) was used to annotate and check the
secondary structure, and manually align the sequences. For the newly generated sequences, the
alignment of the highly variable helices 43 and 49 [see De Rijk et al. (1999) for secondary structure
nomenclature of the SSU gene] was refined and aided by folding the RNA sequences using mfold
v.3.2 with default temperature and RNA parameters (Zuker 2003, http://mfold.bioinfo.rpi.edu/).
Finally, we used the Xstem software (Telford et al., 2005) to extract the RNA secondary structure
information from DCSE to a nexus format with stem/loop partitions.

Model selection procedure

Selection of a suitable partitioning strategy and suitable models for the partitions followed a three-
step procedure and uses the Akaike Information Criterion (AIC) as a selection criterion. The guide
tree used during the entire procedure was obtained by MP analysis of the concatenated data using
PAUP* 4.0b10 (Swofford 2003). All subsequent likelihood optimizations and AIC calculations were
carried out with Treefinder (Jobb et al. 2004). The first step consisted of optimizing the likelihood for
nine potential partitioning strategies, assuming a HKY+G8 model for each partition. The three
partitioning strategies with the lowest AIC scores (i.e., those providing the best fit to the data) were
retained for further evaluation. The second step involved model selection for individual partitions.
The likelihood of each partition present in the three retained partitioning strategies was optimized
for three variants of the general time reversible model (F81, HKY and GTR), with and without
inclusion of a discrete gamma distribution (eight categories) to model among-site rate heterogeneity.
Because not all genes were sampled for all taxa, the guide tree was pruned to the taxa present in the
partition in question before each optimization. The partition-specific models obtaining the lowest AIC
score were passed on to the third step, which consisted of re-evaluation of the three partitioning
strategies retained from the first step using the models selected for these partitions in the second
step. The partitioning strategy + model combination that received the lowest AIC score in the third
step was used in the phylogenetic analyses documented in the main text.
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