


2

n
atu

re
p

o
rtfo

lio
|

rep
o

rtin
g

su
m

m
ary

M
a

rch
2021

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

Human research participants

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

Sample size was determined based on standard practices of field of physiology and cell biology. In general, at least three independent
experiments were carried out for further statistical analysis. Accordingly, all the bar/chart showing in the study represent at least 3 repeats.

Except where experiments failed because of technical issues, no data was excluded.

Each experiment was preformed multiple times under exact conditions in different models for example INS-1 cells lines (experiments were
repeated weekly because of 96h transfection), primary islets (the experiments were repeated when the islets are available, for rodent islets
that can be achieved frequently are repeated every 2-3 days or at least weekly, for human islets that we can't control the time for receiving
them, we can only repeat the experiments when we can get them). Some patch data were not included in the study due to control
experiments were not performed well.

The passages of cell lines were randomly used for the experiments, the same passage of cell line was used for each experiment. The islets
were also collected all at a time for each experiment and then assigned to different conditions randomly using a certain number of islets (e.g.
8 islets/well/condition were used for insulin secretion, 3 technical replicates/condition were applied, 50-100 islets were used for
immunostaining). The treatment conditions such as reagents concentration and treatment time were fully controlled.

The evaluation of results were all based on data achieved by software analysis and calculations, investigators also honestly reported the
results. The assignment of samples to each condition was random and cell lines, primary islets especially rodent ones are relatively less in
variation than human. Therefore, investigator blinding is less relevant to our study than in clinical trials.

Primary antibodies against Piezo1 (1:200, #15939-1-AP, Proteintech), insulin (1:400, #16049, Progen) or glucagon (1:200, #ab10988,
Abcam), !-actin (1:1000, #A2228, Sigma), anti-rabbit or mouse horseradish peroxidase (HRP)-conjugated secondary antibodies
(1:1000, #7074, Cell Signaling Technology and #P0447, Dako), anti-rabbit Alexa Flour 488 secondary antibody (711-545-152, Jackson
ImmunoResearch), anti-mouse cy3 (715-165-151, ImmunoResearch), anti-guinea pig Alexa647 (706-165-148, Jackson
ImmunoResearch)

It was ascertained that the PIEZO antibody did not label beta-cell in Piezo1 knockout islets pointing out the specificity of PIEZO1
antibody (Fig6a.b and Supplemental Fig.S4).

Insulin (#16049, Progen) for beta-cell immunostaining was validated by our lab (Zhang et el 2019 Cell metabolism) and other group

(Al-Amily, I. et al 2019 Pflugers.Arch ).

Glucagon (#ab10988, Abcam) was validated for immunostaining in alpha-cell by manufacturer and it is one of the mostly used

antibody for glucagon detection. As shown on the company website, the antibody was referred to by 140 publications (https://

www.abcam.com/glucagon-antibody-k79bb10-ab10988.html).




