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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

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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Ethics oversight

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.

Sample size

Data exclusions

Backscatter data were analysed using Python (version 3.9.16), with packages: pandas (version 1.5.3), matplotlib (version 3.7.1), regex (version
2022.7.9), numpy (version 1.24.3), scipy (version 1.10.1), scikit-learn (version 1.2.2). The script was modified from Berwanger et al. 2023 and
is available at https://github.com/flo-sti/cyano-backscatter.

Raw data after LC-MS/MS were processed using the MaxQuant software (version 1.5.2.8)

GraphPad Prism 9.5.1 was used for statistical analysis of relative KaiC phosphorylation derived from gel or western blot analysis.

Raw and processed data generated in this study are available on figshare:

Raw data: https://doi.org/10.6084/m9.figshare.25218143

Processed Data: https://doi.org/10.6084/m9.figshare.25218137, Alignments: https://doi.org/10.6084/m9.figshare.25218122, Phylogeny: https://doi.org/10.6084/
m9.figshare.25218134), processed KaiA3 hits are also available as Supplementary Data S1.

The mass spectrometry proteomics data generated in this study have been deposited in the ProteomeXchange Consortium database (http://
proteomecentral.proteomexchange.org) via the PRIDE partner repository 120, with the dataset identifier PXD042846 (analysis of KaiC3 phosphorylation) https://
ftp.pride.ebi.ac.uk/pride/data/archive/2024/07/PXD042846, PXD042845 (screening of KaiC3 and KaiC1 binding partners) https://ftp.pride.ebi.ac.uk/pride/data/
archive/2024/07/PXD042845, and summarized data are available as Supplementary Data S2 and S3.

Datasets S1 to S4 are available as Supplementary Data.

Source data are provided with this paper.

A source data file containig original image files and raw data was submitted together with the manuscript.
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This work does not involve the analysis of populations. For functional assays, experimentes were repeated as stated in the mansucript.

No data was excluded




