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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.

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

The study did not involve human research. Not Applicable.

Not Applicable.

Not Applicable.

Not Applicable.

Sample sizes were determined to allow the statistical significance of differences of 50% or greater, and according to similar studies conducted
in the field (Cao et al, Nature Communications 2019, 10:5783; Pan et al, Advanced Materials, 2021, 2007379). Sample size and the number of
biological replicates for each experiment are indicated in the figure legends.

No data was excluded.

All experiments were conducted at least two times and could be reliably reproduced.

Within each experimental regime, mice were assigned randomly to an EcN, EcN@SH or control treatment.

The experimenters were blinded to the grouping information during data collection and analysis.

Primary antibodies used include anti-rabbit ZO-1 (1:300; AF5145, Affinity), anti-mouse occludin (1:300; sc-133256, Santa Cruz);
Secondary antibodies: goat anti-rabbit IgG (Alexa Fluor 594, 1:500; ab150080, abcam) and goat anti-mouse IgG (Alexa Fluor 488,
1:500; ab150113, abcam).

All used primary antibodies are commercially available and validated before.

Anti-rabbit ZO-1 (AF5145, Affinity) is validated for IF by the manufacturer and cited in 81 refs as reported on the manufacturer
website (https://www.affbiotech.cn/goods-4452-AF5145-ZO_1_Antibody.html).




