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This study included two bacterial genotypes that derived from the bacterial progenitor strain Escherichia coli BW25113. Each strain
was auxotrophic for one of two different amino acids (i.e. tryptophan ("trpB) and tyrosine ("tyrA)) and originated from a previous
study, where they have been experimentally coevolved. This selection regime led to an enhanced production of the reciprocally
exchanged amino acids at a cost to the producing cells.

In the current study, an evolution experiment was performed in which the stains were cultivated in either monoculture or under
coculture conditions. Monocultures of the tryptophan- and tyrosine-auxotrophic strains were supplemented with both tryptophan
and tyrosine simultaneously (100 mM each). Over the course of the evolution experiment, concentrations of the four antibiotics used
(i.e. ampicillin, chloramphenicol, kanamycin, and tetracycline) were gradually increased to exert an environmental selection pressure.
The growth of all cultures was tracked by quantifying their population density (OD600nm) while propagating them to fresh medium
every 72 h. Analyzing and comparing the resulting growth patterns of mono- and cocultures enabled us to draw inferences on the
evolutionary trajectories of bacteria growing in obligate mutualistic cooperation compared to independent monocultures.

The study included two auxotrophic bacterial genotypes Escherichia coli K12 BW25113 !trpB ara- !LacZ and Escherichia coli K12
BW25113 !tyrA ara+ LacZ+ that were derived from a previous study, where they have evolved a reciprocal exchange of the focal
amino acids at a cost to the producing cells. Each of the three tested consortia (i.e. tryptophan auxotroph monoculture, tyrosine
auxotroph monoculture, and coculture of both auxotrophs) was subjected to the four different antibiotic treatments. Each
consortium-treatment combination started with 16 replicates for the first two transfers (i.e. equilibration period) to reduce possible
noise intoduced before starting the antibiotic treatment. Then we split those equilibrated cultures into 5 independent replicates,
respectively, resulting in 80 replicates that were observed for the remaining 39 days (i.e. 13 time points) of the evolution experiment
with a quantification of the cultures' absorbance at 600 nm every 72 h, while propagating them to fresh medium. In total, 1,088 data
points were analyzed per consortium-treatment combination.

An experiment was performed with 80 replicates for each consortium-treatment combination. In our experiment, growth was
consistently quantified as a continuous variable at a predefined time point (i.e. 72 h) after inoculation. With this approach, we were
able to quantitatively compare the evolutionary trajectories of different samples.

Growth data was recorded using a microplate reader (FilterMax F5, Molecular Devices) to measure the optical density of test cultures
at a wavelength of 600 nm. The resulting data was copied into Microsoft Excel spreadsheets for subsequent analysis and further
processed with R (Version 4.03) and Mathematica 12.0.0.0.

The evolution experiment lasted for 45 days (i.e. 25.09.2018 - 09.11.2018), and growth was quantified every 72 h, starting with the
first inoculation t = 0 h (i.e. 16 individual time points). Previous experiments have shown that all tested cultures have entered
stationary growth phase at this time point, corresponding to the maximum optical density (OD600nm) that the bacterial consortia
will be physiologically able to achieve. The experiment was performed using commercially available 96 deep-well plates (Thermo
Scientific Nunc).

No data was excluded from any of the analyses shown in our manuscript.

Each consortium-treatment combination was independently replicated 80-times.

It was not possible to randomize the inoculation of strains into culture wells, because a random distribution of the samples would
have impeded the realization of the evolution experiment. Because growth conditions within a single plate are nearly identical for
each well, we instead treated each replicate plate (i.e. 5 per treatment) as one experimental block to account for variation that may
have existed between plates.

During the acquisition of the experimental data, the performing scientist did not know which exact sample he analyzed at that point
in time. Plates have been numbered to prevent any unconscious bias. Only when the resulting data was further analyzed, the
differentially numbered plates were translated back to assign them to their exact identity of samples.




