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The mass spectrometry data for proteomics and modification site identification generated in this study have been deposited in the ProteomeXchange Consortium
through the PRIDE77 partner repository, with the dataset identifier PXD056955 [http://proteomecentral.proteomexchange.org/cgi/GetDataset?ID=PXD056955] and
PXD056949 [http://proteomecentral.proteomexchange.org/cgi/GetDataset?ID=PXD056949]. Source data are provided with this paper. Any further data supporting
the findings of this study are available from the corresponding author upon request
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Validation of NHS esters modification and LC-MS analysis was conducted carried out independently with n=3. Synthetic reactions and protein
modifications were carried out independently for multiple times and proved to be reliable and consistent. The reported values for conversion
and yield should be regarded as semi-quantitative.

For proteomic analysis, the sample size was determined by the number of confidently identified lysine modification sites detected via LC-MS/
MS. No statistical methods were used to predetermine sample size. Sites with low-confidence structural predictions (AlphaFold prediction
quality 70) were excluded. The number of modification sites was sufficient for statistical comparisons.

No data was excluded.

Protein modification NHS esters, LC-MS analysis, and Proteomic experiments were repeated at least twice with similar results and one
representative result was shown in the study.

During mass spectrometric measurements, liquid chromatography columns were routinely cleaned between runs, and replicate samples from
the same experimental set were injected in a random order to prevent measurement biases. Additionally, batch effects and experimental
biases were further minimized during downstream computational analyses through normalization and cross-validation of the dataset. For
proteomic experiments, sample allocation is not applicable.

For all experiments, including reaction of NHS esters and proteomic data were collected and analyzed without bias.




