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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

The sequence data generated in this study have been deposited in the European Nucleotide Archive database under accession code PRJEB35570 [https://
www.ebi.ac.uk/ena/browser/view/PRJEB35570?show=reads] or elsewhere on ENA if obtained from previous studies as specified in Supplementary Data 1 for each
individual. Reference genomes for H. erato and H. melpomene were taken from Lepbase v. 4 (H. erato demophoon and H. melpomene version 2.5, respectively). All
records associated to the individuals used for this study are available in the Heliconius Earthcape database (https://heliconius.ecdb.io/).

The study comprises whole-genome sequencing of hundreds of butterflies of two species, Heliconius erato and Heliconius
melpomene, across 4 transects, 2 in each side of the Andes and replicated in Ecuador and Colombia. Each transect is made up of
three populations with at least 8 individuals in each population.

Research samples is made up of 518 whole-genomes of Heliconius erato and H. melpomene, newly sequenced for this study, and 85
whole genomes of five close relatives and 31 individuals from outgroups to be able to perform analyses involving trees. Heliconius
erato and H. melpoemne samples were collected from a range of altitudes and locations to enable studying adaptation to altitude on
both sides of the Andes in three-population replicate transects of Ecuador and Colombia, where possible. Those transects with two
populations represent areas that could not be sampled, either because the butterflies no longer exist in those regions because of
land-use change or because we could not sample them due to inaccessible/dangerous regions. Sexes are specified in Supplementary
Data 1, and we did not bias our sampling by age/sex nor were organisms manipulated.

Butterflies were collected with hand nets and their bodies stored in ethanol and their wings inside envelopes within 12h of collection
in the wild. In all populations where we had some individuals (i.e. sampled populations), we sequenced 5 individuals at high depth
and the rest at medium-low depth. We sequenced as many individuals as we could with the funds/samples available and aimed for
equal sequencing across treatment levels.

Butterflies were sampled by many collectors, including most of the authors in the study. Precise locality and altitude were recorded
with a GPS (usually with a Garmin GAPS) and written down with pen and paper. G.M.K. and I.A.W. reviewed the data and uploaded it
to the Earthcape database (https://heliconius.ecdb.io/ )

Sampling of butterflies was usually carried out between 9am and 4pm and precise locations recorded. Collections took place
between 2000-2018. Specific dates for each individual are recorded in the Earthcape database (https://heliconius.ecdb.io/ ) and on
Supplementary Data 1. Gaps in collection period represent different researchers and grants.

Some individuals were excluded if they were found to be outliers in PCAs, for instance two individuals showed evidence of being
hybrids with other subspecies - which is sometimes impossible to determine with the phenotypes alone. 13 individuals were excluded
as they had been misidentified in the field and were in fact not Heliconius erato nor Heliconius melpomene.

This study does not contain experiments.

There are no groupings of samples other than natural populations.

Random permutations were performed in many of the analyses, in which investigators have no power over group allocation or data
subsampling. During sample collection blinding is not possible as investigators know in which location they are and when selecting
invidivuals for sequencing investigators need to know the origin of the samples, but they do not know what their genomes will look
like (i.e. no possible bias towards any genotype).




