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Methodology

Sample preparation

Sample size was not calculated through a statistical method. Sample sizes were chosen on an empirical or pragmatical base in the field of
metabolic engineering and synthetic biology in yeast. The sample size for construction-in-processing strains is one, when we hypothesize that
the spontaneous genetic mutation is insignificant and we can confirm the genotype. The samples size for final characterization strains are at
least two.

No data were excluded.

Characterization of final yeast strains were performed with biological replicates: two-to-four biological replicates were performed in Figure
1b-d, Figure 2c-h, NLD401 in Figure 3c-l, Figure 4c-j, Figure S2c-g, Figure S3b,c,f-h, and NLD401 in Figure S5. Characterization of the strain
NLD128-1 (one of biological replicates for strain NLD128) was performed in two or four independent replicate cultures in Figure 3c-l and
Figure 5. Development procedure of strain NLD128-1 was replicated, shown in Figure S3 (NLD128-1 and NLD128H). We did not execute the
replication experiment for characterization of construction-in-process strains in Figure 2b, Figure 4b, and Figure 1, and Figure S3a, and other
strain construction procedures.

The biological replicates were chosen randomly.

Not applicable, due to the first author and the second author designed, performed experiments, and collected data in the current study.

Samples for fluorescence analysis in Yeast cells were directly used for flow cytometry analysis. Samples for analyzing Y-FAST
fluorescence in yeast cells were used for flow cytometry analysis after chromophore was added. Samples for cell survival rate
were prepared by incubating cells with Propidium iodide. The details have been described in Methods and supplementary




