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DNA extraction, Polymerase Chain Reactions and DNA sequencing

For the newly-generated sequences for this study, DNA was extracted from leg muscle tissue
using the Qiagen DNeasy Blood and Tissue Kit, digesting the tissue at 56° C over-night with
Proteinase K and following the manufacturer’s protocol. For the Polymerase Chain Reactions
(PCR), a mix was prepared including 1.5ul x10 PCR Buffer (Thermo Scientific), 10 pmoles
MgCl,, 0.25 pumoles of each dNTP, 0.4 umoles of each primer, 0.1 pl Tag Polymerase
(Thermo Scientific), 0.5 pl BSA, 1-2 pl genomic DNA and ddH-O to bring the final volume
to 15 pl. The primers used for amplification can be found in Table S2 of SI File 1. The
thermal cycling profiles comprised an initial denaturing step at 95° C for 3 minutes, followed
by 15 cycles of 30 seconds at 95° C, 30 seconds at the annealing temperature (51° C for
nuclear and 45° C for mitochondrial gene fragments) and 45 minutes at 72° C; an additional
20 cycles were run with the annealing temperature lowered by 3° C and a final extension step
of 10 minutes at 72° C was executed. PCR products were purified using ExosAP (Thermo
Scientific) following the manufacturer’s indications and sent for sequencing to Macrogen
Inc., Korea. Sequences were edited based on the chromatograms in Sequencher v. 4.1.4
(GeneCodes corp.), where each protein-coding gene fragment was checked for stop-codons

(indicating possible pseudogenes).

Phylogenetic analyses and node age estimations

Newly-edited sequences were combined with those from previous studies in an alignment per
marker. The online version of MAFFT v. 7 (Katoh and Standley 2013) with the “Auto”
strategy and a gap opening penalty of 1.53 was used to align the Histone 3-a (henceforth H3a)
gene fragment, which was straightforward. The Cytochrome Oxidase C subunit 1 (henceforth
COI) gene fragment was aligned based on its translation to protein in TranslatorX (Abascal et
al. 2010) and for the 16S rDNA (henceforth 16S) and 28S rDNA (henceforth 28S) gene

fragments the online version of T-coffee was used (Notredame et al. 2000; Di Tommaso et al.



2011) using the default settings. The Gblocks server (Castresana 2000) was used to remove
poorly aligned positions for the 16S matrix, setting the less stringent options “allow for gap
positions” and “less strict flanking positions” in the final alignment.

The chi-squared metric provided in the program TreePuzzle (Schmidt et al. 2002) was
used to evaluate the molecular marker’s utility for phylogenetic reconstruction, taking into
consideration nucleotide compositional homogeneity and its importance for topological
inference. Additionally, data partitioning strategies and nucleotide substitution models were
selected using PartitionFinder v. 1.1.1. (Lanfear 2012) (see Table S3 of Sl File 1 for details).

Separate phylogenetic trees were obtained for each molecular marker, to evaluate gene
tree discordances, after which the matrices for the gene fragments were concatenated.
Phylogenetic trees were obtained by Bayesian Inference (BI) and Maximum Likelihood (ML),
the latter to corroborate results from the Bl analyses. The ML tree was obtained by running
the rapid hill climbing algorithm and setting the GTRGAMMA substitution model on a
partitioned dataset in RAXML v. 8 (Stamatakis 2014). Nodal support was evaluated based on
1000 bootstrap replicates. For the Bl phylogram, MrBayes v. 3.2.3 (Ronquist et al. 2012) was
used, applying a Markov Chain Monte Carlo (MCMC) simulation of 20 million generations,
sampling a tree every 2,000™ generation for four chains in two independent runs. The data
was partitioned and separate nucleotide substitution models were set as priors for the
partitions based on the scheme and models selected by PartitionFinder, and parameters were
unlinked across partitions. Consensus trees were obtained for each analysis using the “sumt”
command and discarding the first 25% as burn-in, after checking the stationarity and correct
mixing of the MCMC runs.

The program BEAST v. 1.8.2 (Drummond et al. 2012) was used to build a
chronogram of the amaurobioidine taxa in this study by BI, estimating divergence times with
fossil calibrations. In the absence of known fossils belonging to the focal subfamily,

information from two fossil anyphaenines (outgroup taxa in this study) was used to apply



node age priors to the analysis. A fossil specimen postulated to belong to the genus
Anyphaena, found in Baltic amber (Petrunkevitch 1946) and estimated to be between 33.9 and
37.2 Myr old, was used to set a uniform prior with a minimum age of 33.9 Myr on the
constrained mrca of anyphaenines in this study. Since the assignment of this immature
specimen to Anyphaena is not certain (Penney 2000), and given the fact that the sampling of
extant species belonging to this genus is not extensive in this study, a more conservative
calibration point was chosen. Information from a second fossil specimen belonging to the
genus Anyphaenoides found in Dominican amber (Penney 2000) was used to set a uniform
prior with a minimum age of 13.65 Myr to the mrca of Anyphaenoides and its sister group
(given the fact that only one species of Anyphaenoides was available for our study). Further
settings and parameters for the tree inference included partitioning the data by marker,
unlinking the substitution and clock model priors for each partition and setting the most
appropriate substitution model (as determined by PartitionFinder) to each partition. For the
tree prior, a Birth-Death process was chosen, and an uncorrelated lognormal relaxed clock
prior was set for each partition and the rates estimated based on a lognormal distribution
around the mean (0), with an initial value and standard deviation of 1, providing a permissive
range for the program to auto-optimize towards the true posterior values.

Two independent runs of 100 million generations each (sampling every 10,000"" tree)
were executed and the outcomes of the two runs were validated in Tracer v. 1.5 (Rambaut and
Drummond 2007) to check that the effective sample sizes of the parameters were >200. The
tree files were then combined using LogCombiner 1.8.2 (part of the BEAST package) and the
maximum clade credibility (mcc) tree with mean node heights selected in TreeAnnotator
1.8.2, setting the burn-in at 10%. Nodal support was assessed based on posterior probability,
and the plausibility of the node age estimates evaluated by comparing the ages to known
geologic events (the appearance of the volcanic Juan Fernandez Archipelago for endemic

Sanogasta and Philisca species, see Soto and Ramirez 2012 and Soto et al. 2017) and to ages



estimated for particular clades in previous studies (Ceccarelli et al. 2016; Soto et al. 2017).
Furthermore, to corroborate the node age estimates obtained by fossil-based calibration,
another chronogram was built in BEAST using the same settings and parameters, but instead
of constraining nodes with age priors, a prior was set for the COI substitution rate, based on
rates from previous studies. More specifically, a normal prior with a mean of 0.0145 and
standard deviation 0.0025 was set, to get 95% of the distribution to fall within the lowest and
highest values obtained for spider COI substitution rates in previous studies (Arnedo and
Gillespie 2006; Bidegaray-Batista and Arnedo 2011; Zhang and Li 2013; Ceccarelli et al.
2016; Soto et al. 2017). To visualize the topological uncertainties of the posterior BEAST
trees, the program DensiTree v. 2.2.5 (Bouckaert and Heled 2014) was used. All phylogenetic

analyses were executed through the CIPRES Science Gateway V. 3.1 (Miller et al. 2010).
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