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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.
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Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems
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Methods
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repository (https://zenodo.org/uploads/12566560). The kinase-substrate libraries used in this study are available: from the following sources: PhosphoSitePlus
(https://www.phosphosite.org/staticDownloads#), PTMsigDB (https://proteomics.broadapps.org/ptmsigdb/), and iKiP-DB (https://pubs.acs.org/doi/suppl/10.1021/
acs.jproteome.2c00198/suppl_file/pr2c00198_si_007.zip). NetworKIN can be accessed at http://netphorest.science/download/
networkin_human_predictions_3.1.tsv.xz and is also included in the aforementioned Zenodo repository.
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Data from colon (COAD), ovarian (OV), and pancreatic (PDAC) cancer were excluded from our tumor-based benchmark approach. These
cancer types exhibited lower median correlations (0.32, 0.26, and 0.31, respectively) compared to others. Since we previously observed that
common targets of the same kinases were less well correlated in these three cancer types than in others, we excluded them to ensure more
consistent correlation patterns across the remaining data.
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