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All data generated or analyzed in this study are included in this published article (and its supplementary files) or are available from the corresponding authors upon
reasonable request.

Quantification of flexizyme-mediated tRNA acylation yield (%) in the supplementary materials were obtained from the mean of multiple (n=
1-3) independent reactions. Biological triplicates of each sample were used to verify reproducibility. We provide the relevant citations using
the same sample sizes. (References: Nat. Commun. 2020, 11, 4304, Nat. Commun. 2019, 10, 5097, Chem. Commun. 2020, 56, 5597, Chem.
Commun. 2021, 57, 2661.) All pyridazinone oligomer synthesis data were also acquired from multiple (n=1-3) independent in vitro protein
express reactions. The protein expression was performed using a commercially available in vitro protein expression package (PURExpress,
NEB) and the kit was validated by the vendor. The produced peptides were identified by MALDI analysis using multiple (n>3) samples. The
pyridazinone oligomers produced from multiple experiments were collected and analyzed at the same time at once.

This is standard practice for characterization of acylation yield and peptides produced in cell-free protein synthesis system. The mass
spectroscopic analysis allowed us to confirm the site-specifically introduced pyridazinones in a peptide, indicating that the sample size did not
impact quantification.

No data were excluded.

All attempts for flexizyme mediated tRNA charging and in vitro pyridazinone synthesis at replication were successful. Triplicates of each
sample were used to verify reproducibility.

All pyridazinone oligomers containing non-canonical chemical substrate were analyzed by mass spectrometry. Samples were analyzed equally
as obtained, then fully characterized. There was no requirement for randomization.

Blinding was not relevant because animal or human participants were not used in this study.

MagStrep type3 XT Beads 5% suspension (iba GmbH)




