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This study subjected laboratory populations of 6 different species of Drosophila (3 widespread, 3 tropical) to two temperature
treatments: one was maintained under controlled fluctuating temperatures ranging from 23.5 to 29 degrees Celsius, average 26
degrees, while the other temperature treatment involved experimental warming of 0.2 degrees Celsius every 2 weeks (~1
generation). Four biological replicates were used for each species/ temperature treatment. Male fertility/ sterility and CTmax was
assessed for each replicate line after each ~1 degree of experimental warming in flies developing under control and 'selected'
temperature conditions in a randomized factorial design within each temperature/ treatment.

Initial viability, male and female fertility and CTmax were assessed on these 6 species, as well as on 4 additional Drosophila species (2
tropical and 2 widespread - fertility and CTmax only). Viability, male and female fertility were estimated at 5- 9 different fluctuating
temperatures, averages ranging from 25 - 33 degrees Celsius.

This study uses laboratory populations of D. bipectinata, D. buzzatii, D. hydei, D. melanogaster, D. pseudoananassae, D. sulfurigaster,

D. birchii, D. bunnanda, D. serrata and D. simulans recently collected from the field around Kirrama (tropical) and Melbourne
(temperate), Australia. These species differ in their thermal tolerance and distribution across latitude and are suitable for addressing
the research questions. CTmax was assessed on adult female flies (7 days old), viability was assessed as egg-to-adult viability (sex not
determined), male and female fertility was measured over 4 days on adults (4 to 5 days old) after developing from egg to adults at
different fluctuating temperatures. Topt was taken from the literature (one empirical study using different constant temperatures:
MacLean et al 2019 https://doi.org/10.1098/rstb.2018.0548).

Unbiased and randomized sampling of individuals scored for traits. For initial trait assessments, eggs were picked prior to thermal
tolerance assays to control larval density and random adults were chosen to assay. For cage assessments, random adult flies
emerging from bottles were chosen to assay. No sample size calculation was carried out. We chose our sample sizes based on
logistical constraints (see methods) and past experience (e.g. van Heerwaarden et al 2012, Journal of Evolutionary Biology; Sgro et al
2010 , Journal of Evolutionary Biology, van Heerwaarden and Sgro 2014, Proc R Soc B)

Data was collected by the authors of this study and a research assistant. The extinction experiment was set up by van Heerwaarden
and an RA by randomly allocating adult flies to control and selected replicate lines and placing them homemade plastic cages in
temperature and humidity controlled cabinets (PHCbi). Flies were censored every 2 weeks by either van Heerwaarden or an RA, using
a Drosophila Funnel Monitor (TriKinetics Inc). van Heerwaarden and an RA set up and scored all thermal tolerance traits. Fertility and
viability were assessed using the same temperature/ humidity controlled cabinets and were scored (counted) by van Heerwaarden
and the RA. Ctmax was assessed using a thermocycler and a water bath and scored by two experienced scorers (van Heerwaarden
and Vanessa Kellermann).

Experimental evolution occurred from November 2017 to February 2019. Initial assessments were conducted in November 2017.

Replicate line growth rates were assessed every 2 weeks from November 2017 to February 2019. Traits were assessed in replicate
lines ~ every 12 weeks from November 2017 to February 2019.

No data exclusion.

It was not logistically feasible to repeat this experiment

All flies were assigned to treatments randomly. Flies were moved around temperature cabinets every time a bottle was added (every
2- 3 days,to account for within cabinet temperature fluctuations.

Lines were re-coded when scoring CTmax. Replicate control and selected lines were not recoded when censoring flies, as we did not
want to mix up temperature treatments when placing them back at their respective cabinets. When assessing fertility and viability at
under different temperature treatments, we did not recode vials as number of eclosing adults is not a subjective trait.




