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Methodology

Sample preparation

reporting summary for this article is available as a Supplementary Information file.

The sample sizes of tree ring-like colony assays on agar plate were 2 to 10 due to the dilution (Fig. 3d-e). We used a microfluidic chip to
control cell morphology by changing temperature and the sample sizes differs from 4 to 580 due to initial cell numbers and the capacity of the
chip (Fig. 4c-d). Fed-batch studies in 1-L fermenters were carried out in single batch, while 3 repeat batches fermentation in 7-L bio-reactors
(data was display separately in main text).

No data exclusions.

3 biological independent replicates experiments: Fluorescence intensity measurement by flow cytometer, shake flask experiments, growth
curve(2 repeat batches in 1-L bioreactor) and mechanical properties of materials. Experimental data were presented as Mean ± S.D. value
(clear distribution of data points are shown in histogram plots). Fed-batch studies in 1-L fermenters were one batch each while in 7-L
fermenters were three batches (data was display separately in main text). DSC and NMR were measured once each group.

No randomization was performed in the study, since all replicates are processed to be test or measured in this study.

Blinding was not performed in the study. Because the experiments did not involve any animals or human participants. For cell culturing, seed

cells are cultured from single colonies and then inoculated into different 1 mL 96-well plate or 20 mL shake flask or 7-L bioreactor described in
the manuscript. And the results are objective.

To characterize the performance of various designs of T-switch (Supplementary File 9), all measurements of fluorescence
intensity were taken by cytometer of cells in the beginning of stationary phase cultured in 96 deep-well plates. Glycerol
stocks of the start host, E. coli JM109SGL, containing target plasmids were streaked and activated on LB agar plates for 12 h




