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Pedigree analysis and experimental evolution of a beetle.

All detail are provided in the MS. In brief, we used a beetle model as it has an obvious sexually selected trait and we can easily
replicate what has become its natural environment in the lab (it is a stored product pest). We used one of its natural predators as the
the experimental predator. We have worked with this model for more than 10 years.

In the experimental evolution, evolving populations are the unit of replication. We replicated population within treatment as much
as was physically possible given logistical (workload) constraints. We had 9 experimental populations in total, which exceeds N for
many experimental evolution studies (eg Hosken & Ward Ecology Letters 2001). For the pedigree analysis we used a standard genetic
design and based on past experience estimated that the 35 sire, 3 dams/sire and 6 offspring per dam would enable us to estimate
genetic parameters effectively (which we could: see animal model results). All sampled animals (those to be measured) were chosen
haphazardly from those available (ie sons/daughters from the pedigree; males/females from experimental evolution).

All details are provided in the MS. Briefly, colleagues in Japan conducted the experimental evolution and collected these data. MD
Sharma collected pedigree data in the UK (see author contributions). Beetles were haphazardly collected and traits measured as
described (using standard techniques: microbalance for mass and microscope for linear). The pedigree was generated by mating
haphazardly selected to sires to dam and then collecting the offspring for measurement - that is we experimentally created the
pedigree. Offspring were measured as with other individuals. The team in Japan lead by KO collected evolution data, the genetic data
was collected in the UK by MDS.

The only timing issue was that it was not possible to measure female fitness at every generation of the experimental evolution (as
reported in the MS) - it was just too time consuming to care for evolving populations and their treatment manipulations. Therefore
this trait was only measured once at the end of the evolution period. Spatially, we split the work across two labs. Pedigree work was
done in the UK, experimental evolution in Japan, but the UK stocks were supplied from Japan (ie we were working on the same lab
population). Data collection began in 2011 through to final elements conducted in 2021. Animals were originally collected from sites
in Japan, 5 or 50 years ago. The G. cornutus beetle culture originated from adults collected in Miyazaki City (31° 54’N, 131° 25’ E),
Japan. The A. venator culture originated from adults collected in a storehouse in Urasoe City, Okinawa, Japan, and has been
maintained in the laboratory for about 5 years. This information is in the MS.

No data were excluded.

Experimental evolution involved replicated populations. If populations did not evolve consistently wrt treatment there would be no
effects detected. Pedigree analysis is always population and time specific - it just asks do these offspring look like their parents due to
shared genes (or environments). However, the outcomes we detected are consistent with a vast body of published work on these
animals (eg previous selection outcomes match the genetic correlations we detected) and trait values (measure blind across labs)
were equivalent (control populations vs pedigree data). The experimental evolution treatments had 3 replicates/treatment (N= 9
populations) evolving over 8 generations. Means/replicate were generated by measuring 40-100 animals. Predation was measured
on 70 animals. These data are in the MS.

Animals were haphazardly allocated to experimental populations - this approach was effective as evidenced by trait values being not
statistically different across treatments at Generation 1 of the experiment. See Figure 1 in MS.

Not all data collectors were involved in data analysis and due to the nature of the analysis it would not be possible to a priori "know"
what outcomes could be. For example, we used Reml of the pedigree to estimate genetic covariances across the sexes on a sample
of 630 offspring. It is inconceivable that results could be anticipated during measurement, and in any case there is no expectation of
what values should be (no right or wrong answer: the associations are the associations). Similarly, in the experimental evolution, we
had 9 populations, and 4 experimenters collected and measured trait values on ca. 100 animals per population/generation. Prior to
analyses these values were averaged for each sex (as population not individual is the unit of replication in an evolution study) by
population and treatment level and effects were subsequently estimated. Again, it is difficult to imagine how biasing in collection,
especially given the small size of the beetles (ie to the naked eye any difference would be impossible to detect), or measurement
(individual values of males and females measured independently and then averaged) could affect analytical (GLM) outcomes. Finally,
data from each lab were collected blind relative to the other lab. Despite this, trait values were very similar (e.g. control experimental
evolution populations vs. pedigree data) across the labs.




