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Life sciences study design
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Sample size

Data exclusions

Replication

The data generated in this study are provided in the GitHub repository https://github.com/

KSechkar/rc_e_coli (ref. [63]) under DOI https://doi.org/10.5281/zenodo.10700011 . The data used for parameter fitting and in

Figure 3a and Supplementary Figure 2a are from the study of ref. [19] and are available as

Supplementary Material at https://doi.org/10.1126/science.1192588. The data used in Fig-

ures 3b–d, Figure 5c, and Supplementary Figure 1 are from the study of ref. [26] and are avail-

able in the GitHub repository https://github.com/cremerlab/flux_parity (ref. [89]) under DOI

https://doi.org/10.5281/zenodo.5893799 . Source Data are provided with this paper.

No human research participants were involved in this study.

No human research participants were involved in this study.

No human research participants were involved in this study.

No human research participants were involved in this study.

No human research participants were involved in this study.

The study did not involve any experimental work or statistical analyses on experimental data, so no sampling from populations of subjects was
performed. Sampling design considerations, including the choice of sample sizes, were therefore not applicable.

When fitting the model's parameters, the dataset from Scott et al. (2010) was used as the one reflecting both empirical "bacterial growth
laws" that capture resource allocation in E. coli. Measurements from a single study were taken to exclude the effects of differences between
strains and experimental conditions across several distinct experiments.

When comparing model predictions against experimental results, the dataset from Chure and Cremer (2023) was used. This collection of
measurements, spanning over 35 studies into E. coli physiology conducted over the past 55 years, was considered sufficient for a qualitative
comparison made between numerical predictions and the extant body of experimental data.

When fitting the model's parameters, the experimental datapoints, taken from Scott et al. (2010), with growth rates below 0.3/h were
excluded from the fitted data set, as the model does not consider the regulatory mechanisms activated in slow-growing cells.

The cut-off threshold was originally set to be 0.5/h in accordance with Chure and Cremer (2023). This, however, included too few datapoints,
so the fitted parameter values did not make the model correctly reproduce the "second bacterial growth law" which postulates an inverse
linear relationship between the cell's growth rate and ribosome content as the concentration of chloramphenicol in the culture medium
increases (see Scott et al. (2010)). Therefore, the fitting was re-run with the cut-off threshold lowered to 0.3/h, which included at least two
different chloramphenicol concentrations for every culture medium involved in the experiment. Post-fitting, this allowed to obtain a second
growth law linear regression for every medium type.

The study did not involve any experimental work. To ensure that the results of this study can be reproduced by independent researchers, all




