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Data analysis

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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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
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Ethics oversight

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

The code is available in the Github repository: https://github.com/uhlerlab/DCISprogression. The following Python packages are used in our
code:

Python 3.10.6

pytorch 1.9.1

scanpy 1.9.1

scipy 1.9.1

numpy 1.23.3

scikit-learn 1.1.2

matplotlib-base 3.6.0

matplotlib 3.6.0

seaborn 0.12.0

pandas 1.5.3

umap-learn 0.5.3

anndata 0.8.0

Cell segmentation was performed using the StarDist model available at https://github.com/stardist/stardist.

The chromatin imaging data generated in this study have been deposited in the PSI Public Data Repository under accession code: https://doi.org/10.16907/
f2030c03-231e-4cb9-9b69-446714b51d26.

All tissue samples are from females.

N/A

N/A

All tissue microarrays were purchased from US Biomax, Inc., Derwood, USA, who obtained consent from both the hospitals
and the individuals with discrete legal consent forms.

All experiments were performed in accordance with relevant guidelines and regulations at PSI/ETH.

We imaged 560 tissue microarray samples from 122 patients at 3 different stages of DCIS progression with 11 phenotypic categories. The
sample sizes were chosen such that there is a large number of samples at each DCIS stage.

557 samples out of the total 560 samples were used in our analysis. Since there was only one core labeled as “hyperplasia with saccular
dilatation”, this core was removed from further analysis, which explains the removal of 3 samples.




