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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

Randomization

Blinding

Did the study involve field work? Yes No

All sequences used in our manuscript are available on Genbank. All Genbank accession codes can be found in Supplementary Information Table SI. Biogeographic
distributions used in our analyses are also available in Supplementary Information Table SI.

The study aimed at: (1) generating a dated super-tree of all Nymphalidae (Papilionoidea) butterflies species sequenced to date, (2)
infer dynamics of speciation and extinction rates, (3) estimate historical biogeography of the group and (4) combined previous
information to explain the latitudinal and longitunal diversity gradient.

Our study includes virtually all Nymphalidae (Papilionoidea) butterflies species sequenced to date (2,866 species). The data combined
published sequences available on Genbank and BoLD as well as new data published with this study and now available on Genbank.

We included virtually all species of Nymphalidae butterflies sequenced to date. A single representative of each species was included,
and chosen based on the number of base pairs available for the different representatives in order to maximise the amount of
information available. We based our analyses on 11 gene regions: the mitochondrial COI gene (1473 bp) and the nuclear genes
ArgKin (596 bp), CAD (850 bp), DDC (373 bp), EF1a (1240 bp), GAPDH (691 bp), IDH (710 bp), MDH (733 bp), RpS5 (617 bp), RpS2
(411 bp), and wingless (412 bp). These gene regions have been used extensively in molecular systematic studies of Nymphalidae.
They were chosen to avoid major gap in data across the tree.

Genetic data:

We assembled our dataset from two databases: our own VoSeq (Peña and Malm 2012) and BoLD (Ratnasingham & Hebert 2007).
From each of these databases we extracted all the individuals classified as “Nymphalidae”. In the VoSeq dataset, we filtered multiple
hits of species names by keeping only one species representative having the highest number of base pairs available. This first list of
taxa was compared to the dataset imported from BoLD, which allowed adding 415 taxa absent from VoSeq for a total of 3,070 taxa.
This list of taxa was further cleaned by checking for misspellings of names leading to multiple representatives per species. We also
removed all the barcode sequences imported from BoLD that were not associated with a published paper on GenBank. We checked
for the validity of all species names, mostly relying on online resources (e.g. http://ftp.funet.fi/pub/sci/bio/life/insecta/lepidoptera/
ditrysia/papilionoidea/nymphalidae/). When we encountered a disagreement on taxon assignment we searched for the most recent
relevant source of information to decide whether the taxon was included as a valid species or removed. All these sequences were
aligned in Codon Code v.7.1.2 (CodonCode Corporation, www.codoncode.com) and uploaded into our VoSeq database. Finally, we
used RAxML v.8.2.12 (Stamatakis 2008) on the full dataset, to search for the best scoring topology. This RAxML analysis was used to
identify misidentifications, rogue taxa, and other species with unexpected phylogenetic positions likely resulting from human/
laboratory error and to check for misalignments. Rogue taxa were removed from the dataset. After these cleaning steps, we ended
up with a final taxon sampling of 2,866 species (Table SI. 1).

Cenozoic and global scale

We used RAxML v.8.2.12 (Stamatakis 2008) on the full sample of selected species representatives and searched for the best scoring
topology. This RAxML analysis was used to identify misidentifications, rogue taxa, and other species with unexpected phylogenetic
positions likely resulting from human/laboratory error and to check for misalignments. Rogue taxa were removed from the dataset.

The list of individuals and associated genbank accession codes used in this study are available in Supplementary Information Table SI.
Details about model parameters, partitioning strategies, etc are described in Supplementary Information.

There was no experiment requiring group assignments of individuals.

Blinding strategy is not relevant for this study. The sampling strategy aimed at maximising the amount of information available at all
stages.




