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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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other socially relevant groupings
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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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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization
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Supplementary data including hi-resolution versions of main text figures and Supplementary Movies are availablehave been deposited in our repository on figshare
[https://doi.org/10.6084/m9.figshare.12957092.v1]. All datasets generated and/or analysed during this study are available in our data repository at Zenodo [https://
doi.org/10.5281/zenodo.4707105]. All quantitative data for cultures and bioinformatics data are provided in the Supplementary Dataset and Source Data files.
Public databases used in this study are the following: the arCOG database (version from 2014) downloaded from [ftp://ftp.ncbi.nih.gov/pub/wolf/COGs/arCOG/],
the KO profiles downloaded from the KEGG Automatic Annotation Server in April 2019 [https://www.genome.jp/tools/kofamkoala/], the Pfam database (Release
31.0) [ftp://ftp.ebi.ac.uk/pub/databases/Pfam/releases/], the TIGRFAM database (Release 15.0) [ftp://ftp.jcvi.org/pub/data/TIGRFAMs/], the Carbohydrate-Active
enZymes (CAZy) database downloaded from dbCAN2 in September 2019 [http://bcb.unl.edu/dbCAN2/download/], the MEROPs database (Release 12.0) [https://
www.ebi.ac.uk/merops/download_list.shtml], the Transporter Classification Database(TCDB) downloaded in November 2018 [http://www.tcdb.org/download.php],
the hydrogenase database (HydDB) downloaded in November 2018 [https://services.birc.au.dk/hyddb/browser/], and NCBI_nr downloaded in November 2018
[ftp://ftp.ncbi.nlm.nih.gov/blast/db/].

This research did not involve any human participants or human data.

This research did not involve any human participants or human data.

This research did not involve any human participants or human data.

This research did not involve any human participants or human data.

This research did not involve any human participants or human data.

No statistical tests were performed and thus no tests on sample size were carried out.

No data were excluded from the analyses.

All attempts to replicate experiments were successful. Live fluorescence experiments were carried out multiple times in 2 different labs with
comparable results each time. Electron microscopy was carried out multiple times in 2 distinct facilities with comparable results each time.

No randomization was performed. All experiments were conducted using microbial cultures containing genetically identical strains.

Investigators were not blinded. Data acquisition was carried out automatically by microscopy instruments and analysed using established
pipelines for both experimental and control conditions. Only once processed images were finalised did investigators view the results.




