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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.

data.mendeley.com/datasets/vw2bb5jy99/2. STIFMap predictions is available via https://github.com/cstashko/STIFMaps and Zenodo under the DOI: 10.5281/
Zenodo.78892270 https://doi.org/10.5281/zenodo.7882270. Raw RNAseq data is available through GEO series access number GSE179983. We provide a source
data file with all the relevant raw data that was used to generate every figure.

All patients participating in this study were female by birth.

All patients were treatment naïve when clinical samples were collected. Only samples of invasive ductal carcinoma that were
centrally verified as HER2+ or TNBC were analyzed. For the clinical cohort of HER2+ samples, untreated biopsies were
compared, and metastatic recurrence data was collected.

All human breast tissue specimens were collected prospectively from consenting female patients (all patients provided
written informed consent prior to surgery) undergoing surgery at the University of California, San Francisco, (UCSF) or Duke
University Medical Center between 2010 and 2020. Patients were not compensated for consenting to tissue donation.

Institutional Review Board Protocol #10-03832, approved by the UCSF Committee of Human Resources and the Duke
University IRB (Pro00054515).

For neural network training, sample size was determined to be on the same scale as previously reported deep learning applied to regression
tasks. Mouse cohort size was determined based on power analysis of cohort sizes previously shown to demonstrate mechano-responsive
differences in tumor growth and metastasis.

AFM data points were excluded if no clear contact point could be established by the researchers, thereby preventing their inclusion as 'ground
truth' tissue stiffness measurements.

Tissue elasticity predictions made using STIFMaps were validated via staining for the mechano-regulated markers phospho-MLC and activated
beta1 integrin, as described in the manuscript. By working with three different PDX models, we ensured that mechanoresponsiveness was
robust beyond a patient-specific effect. Sample sizes are indicated in corresponding figure sizes and methods.

Mice were randomly assigned between soft and stiff PDX groups. A random subset of responsive and nonresponsive patient samples was
selected from the HER2 cohort.

After PDX injection, researchers were blinded as to which mice received soft or stiff tumors until RNAseq results were obtained. Researchers
were blinded as to whether HER2 tumors were chemoresponsive or nonresponsive until heterogeneity statistics were generated.




