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Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description
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Randomization
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Six evolutionary lineages (L31, 32, 9~12) were generated under glucose-free but oleic acid vesicle (OAV)-rich conditions, which were
considered as the laboratory primordial environments. Parallel experiments (G31, 32, 9~12) were conducted in the glucose only
minimal medium.

The E. coli MDS42!galK::Ptet-gfp-kan was used for the experimental evolution. Firstly, cells passaged several times were subjected to
single colony isolation by plating the cell culture on LB agar plates, and only one of the single colonies was selected as the Ori for the
experimental evolution. Then, each six independent evolutionary lineages were generated from the common stock of the Ori.

As for evolutionary experiments, we used six independent samples for overall analysis for comparisons. Based on those strains, we
then performed carbon source utilization assays through at least two-independent results. And the growth assays in glucose-
supplemented minimal medium were obtained through six replicates for each group.

Twelve evolutionary lineages (L31, 32, 9~12; G31, 32, 9~12) were generated from Ori for approximately 500 generations. The E. coli
cell populations were analysed using the imaging flow cytometry once or twice a day.

We transfered E. coli in OAV-supplemented medium in a daily basis until 500 generations. As for the passage in glucose-
supplemented medium, twice transfer a day.

No data were excluded from the analysis.

To verify the reproducibility of experimental findings, six independent evolutionary lineages (L31, 32, 9~12; G31, 32, 9~12) for each
group were generated from the common stock of the Ori .

This is not relevant to our study since six independent lineages (L31, 32, 9~12; G31, 32, 9~12) in our study were generated from the
common ancestor named Ori. There are no samples allocated into groups.

In this study, blinding is not relevant since we determine the specific outcome (e.g. gene mutations and growth curve ) from each
evolved strains.




