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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

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.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

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

Replication

Randomization

Blinding

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.

not applicable

not applicable

not applicable

not applicable

Most publications made use o only 2 time points (12 h apart) and call thier results "circadian". However, we aim to always provide the highest
resolution possible (i.e. as many time points as possible over 24 h). Although a minimum of 4 time points (i.e. every 6 h) and 3 samples per
time point is a rather common procedure in the circadian field, in our study we used 6 time points and 4-6 samples per time point, being
highly above average of what is mostly published. In all of our experiments, given the high amplitude of the rhythms or the large differences
between groups, the group size appear to be large enough to provide sufficient power to yield statistically significant differences. This has
been confirmed by Portaluppi et al., where they recommend for animal studies to use n > 3 every 4 h during a 24-h cycle, for proper
assessment of biological rhythms (Portaluppi, Francesco et al., (2010). ETHICS AND METHODS FOR BIOLOGICAL RHYTHM RESEARCH ON
ANIMALS AND HUMAN BEINGS. Chronobiology International, 27(9-10), 1911–1929).

2x standard deviation outlier rule was used in very few exceptions

Fecal 16s sequencing regarding the control mice and Bmal1IEC-/- mice have been performed 3x with similar results. All animal experiements
presented in the paper were repeated in multiple animals (n=3-6/experiment) and findings were reproducible. Microbial analyses and
profiling were performed on all mice included in the study and experimental findings in mice were reproducible. Tissue analysis, imaging and
immune phenotyping, gene expression profiles as well as activity data are all based on multiple animals for a given experiment.

For almost all experiments, different experimental conditions littermates/genotypes were randomly divided into the experimental groups with
the use of excel. One exception are the germ-free experiments, mice were not randomized into the experimental transfer groups. Due to the
capacity of the isolators, only a set of 12 mice and one microbial gavage could be performed per experiment.

Histological analyses was performed double blinded by an independent scientist. FACS quantifications , CD3 immunofluorescence staining
analyses as well as activity analyses were performed blinded. Other experiments were not performed blinded, as mice were assigned to
certain treatments e.g. starvation/microbial gavage and researchers knew which mouse received which treatment.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

lmmuno flurescence

- Anti E-cadherin (mouse), Lot GR3360021-1, CAT ab76055 ,clone M168 (Abcam)

- Anti-CD3 (rabbit) C7930, Lot 065M4814V (Sigma)

- Secondary antibodies;

donkey anti rabbit 546 (Invitrogen), Lot 1833519, Ref A10040

donkey anti mouse 647 (Invitrogen), Lot 2260928, Ref A31571

And for FACS:

- PE Rat Anti-Mouse CD8a clone 53-6.7, lot 0322142, CAT 553033 (BD)

- PerCP/Cyanine5.5 anti mouse CD3 clone 17A2, lot B314600, CAT 100218 (Biolegend)

- PE/Cyanine7 anti mouse IL-17A clone TC11-18Hl0.l, lot B303324, CAT 506922 (Biolegend)

- FITC Rat Anti-mouse CD4 Clone RM4-5, Lot 0076381, CAT 553046 (BD)

- APC Anti-Mo IFN gamma, Clone XMG 1.2 Lot 2175632, Ref 17-7311-82 (Invitrogen)

- PE Hamster Anti-mouse CD11c, clone HL3, LOT 7096716, CAT 553802 (BD)

- APC/Cyanine7 anti-mouse/human CD11b, Clone Ml/70, Lot B296805, Cat 101226 (Biolegend)

- PE/CY7 anti-mouse F4/80, clone 8M8, Lot 8280917, CAT 123114 (Biolegend)

- APC anti-mouse LY6G clone 1A8, Cat 127614, Lot 8296099 (Biolegend)

- https://www.abcam.com/e-cadherin-antibody-m168-c-terminal-ab76055.html

- https://www.sigmaaldrich.com/DE/en/product/sigma/c7930FACS:

- https ://www. bd biosciences .com/en-de/ products/ reagents/fl ow-cytometry-reagents/ research-reagents/single-color -an
tibodies-ruo/ pe-rat-anti-mouse-cd8a.553032

- https ://www.thermofisher.com/antibody /product/IF N-ga m ma-Antibody-clone-XMGl-2-Monoclonal/17-7311-82

- https ://www.biolegend.com/en-us/products/pe-cyan lne 7-a nti-mouse-il-17a-anti body-6013 ?Groupl D=G ROU P24

- https://www.biolegend.com/en-us/products/apc-cyanine7-anti-mouse-human-cdllb-antibody-3930?Group1D=BLG10616

- ht tps ://www. bd biosciences. com/en-us/ products/reagents/fl ow-cytom etry-reagents/resea rch-reagen ts/ single-col or-an ti bod
ies-ruo/ pe--hamster-an i-mouse-cdllc.553802

- https ://www.biolegend.com/en-us/products/pe-cyan ine 7-a nti-mouse-f 4-80-antibody-4070 ?Grou pl D=BLG5319

- htt ps ://www. biol egen d .com/en-us/products/ a pc-anti-mou se-ly-6g-a nti body-6115 ?Group ID= BLG 72 34

- https ://www.biolegend.com/en-us/products/percp-cyani neS-5-a nti-mouse-cd3-anti body-55967GroupID= B LG 242

- https://www.bdbiosciences.com/en-de/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
fitc-rat-anti-mouse-cd4.553046

Epithelial intestinal cell-specific knock-out (Bmallfl/fl x Villin cre/wt) male mice and their control litter mates (Bmallfl/fl x Villin wt/wt)
on a genetic C57BL/6J background (sacrificed at the age of 18-20 weeks) as well as germ-free wildtype male mice on C57BL/6J
background (sacrificed at the age of 15-16 weeks) were used in this study. Both SPF and GF mice were single-housed in

at 22 ± 1°C with a 12-h light/dark cycle unless otherwise specified in the manuscript.

no wild animals are used in this study

in our study we used male mice, since previous research show gender based differences in microbial rhythmicity.

no field-collected samples are used in this study

Experiments were conducted at Technical University of Munich in accordance with Bavarian Animal Care and Use Committee (TVA
ROB-55.2Vet-2532.Ve _02-18-14),




