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This study tests a selection algorithm and applies it to finding a microbial community able to efficiently degrade industrial pollutants.
It consists of two treatments: a selection and a control treatment, each consisting of 29 microcosms. We conduct 18 rounds of
selection, with 29 microcosms for each treatment at each round (selection experiment). For each community we measure its
degradation score and the population sizes of its different members. We then analyse which species were more likely to be present
in winning communities than by chance, and within-community diversity. We then conducted follow-up experiments to understand
different properties of the species and how they interact with one another (which species significantly enhance or inhibit the growth
or degradation of another). These follow-up experiments also evaluated whether these properties and interactions changed over
time and between treatments.

In the selection experiment, we chose to use 29 tubes per treatment because that allowed us to generate sufficient combinations of
4 species from a pool of 11. The two treatments had identical sample sizes. Ideally we would have used 30 tubes per treatment (to
have a round number) but we didn't because the racks on which we placed our tubes had 30 slots and we needed abiotic controls. To
compare the behaviors of different species and different strains (evolved or ancestral) and measure their interactions in follow-up
experiments, we performed growth experiments in three or four replicates, which is standard in microbiology, as effect sizes are
often quite large.

See above.

Data were collected by different people in different experiments. AH performed the selection experiment and collected data weekly
on degradation rates and population sizes. Follow-up experiments were conducted by 2 co-authors, GA and BV who measured
degradation rates and population sizes in the presence or absence of other species (to measure interactions). We took the
experimenter into account as a random variable in statistical tests and only used data from the same experiment when estimating
interactions.

The selection experiment was conducted over 18 consecutive weeks. Follow-up experiments were conducted by GA during 8
consecutive weeks. We then realized that one of our selective media was not allowing us to count population sizes as expected. BV
repeated the experiments over 4 consecutive weeks approximately 18 months later.

We excluded data collected by GA where we noticed that the selective plates were not working. Selective media are used to count
population sizes of one species in the absence of another (they kill one species, but should not affect the species of interest).
Unfortunately, after the experiments were finished, we realized that the selective plates were also killing the species of interest. We
could tell because we had planned a non-selective medium (where all species grow) on the side and could detect a repeatable
difference. We excluded these data and repeated the experiment with more replicates on non-selective medium, which gives lower
precision but nevertheless allowed us to estimate population sizes.

The selection experiment inherently tests the same species combinations many times, particularly if they perform well. This allowed
us to gain confidence in the measurements we were making and to detect sources of variability (e.g. removing one species reduced
this variability).

The positions of communities within a rack were random, these positions were generated using a script that the experimenter ran




