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Reporting for specific materials, systems and methods

The DNA sequencing data of this study has been deposited in the NCBI database under accession code PRJNA967796 (https://www.ncbi.nlm.nih.gov/search/all/?
term=PRJNA967796) and CNSA (CNGB Nucleotide Sequence Archive) under accession number CNP0004223 (https://db.cngb.org/search/project/CNP0004223/).
The conservation analysis for all essential proteins of S. cerevisiae compared against their specific orthologs by BLAST uses the NCBI built-in cluster-nr database
(https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastp&PAGE_TYPE=BlastSearch). All data supporting the findings of this study are available within the
manuscript file and its Supplementary Information files. Source data are provided with this paper.
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For doubling time measurement, 3-6 biological replicates were performed for each strain as this sample size is standard for yeast growth
assay (PMID: 28174266, 29789541). For each replicate in escape assay, three biological replicates were performed for each strain, and each of
the three biological replicates was conducted in duplicate (two technical repetitions). These sample sizes are sufficient based on literatures
about yeast-based biocontainment system (PMID: 33122649 ). Approximately 1 x 10(-9) escapees per CFUs was chosen as the detection limit
based on the consideration of reasonable amount of works. Our assay limit reaches the high standard set according to literatures about
yeast-based biocontainment system (PMID: 33122649 and 28174266). For fitness-oriented screening at N-terminus assay, 124 and 146 CDC4-
and CDC27-based OMeY auxotrophs respectively were randomly collected for Sanger sequencing to determine TAG substitution site. For the
potential escape mechanism, 18 independent escapers were selected randomly for whole genome sequencing (WGS) analysis. For
fluorescence measurement, eight biological replicates were performed for each strain.

No data were excluded in our study.

All escape assays and doubling time measurements were repeated 3-6 times independently as indicated in the figure legends and showed
similar results.

Clones with different colony size and growing in different areas on agar plate were all randomly picked up to avoid position effects and
phenotypic effects. Replicates were randomized across micro-plate for growth measurement to avoid position effects.

Blinding is not relevant because no group allocation was involved in this study.




