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Data
Policy information about availability of data

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

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

The raw and processed sequencing data generated in this study have been deposited in the gene expression omnibus database (GEO), under accession code
GSE155109 (https://0-www-ncbi-nlm-nih-gov.brum.beds.ac.uk/geo/query/acc.cgi?acc=GSE155109). The publicly available lung (cancer) EC data used in this study
are available in the ArrayExpress database at EMBL-EBI under accession code E-MTAB-6308 (https://www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-6308/), and
at https://carmelietlab.sites.vib.be/en/software-tools (lung Tumor ECTax). The publicly available breast, ovarian and colorectal (cancer) data used in this study are
available in the ArrayExpress database at EMBL-EBI under accession code E-MTAB-8107 (https://www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-8107/), and at
https://lambrechtslab.sites.vib.be/en/data-access. The remaining data are available within the Article and Supplementary Information. Source data are provided
with this paper.

All patients analyzed in this study were female.

For scRNA-seq, all patients were female and hormone receptor-positive/HER2-negative BC; age ranging from 43-78y, cancer
stage II or III, histological grade 2 or 3.

For validation of the clinical cohort: all patients were female and hormone receptor-positive/HER2-negative BC; age ranging
from 42-89y, cancer stage I, II or III, histological grade 1,2 or 3, bmi ranging from 17.9-40.4.

Additional patient characteristics are listed in Supplementary Data 1. TNM staging was done according to the 8th edition of
the IUCC guidelines.

Participants were recruited in the multidisciplinary breast clinic by the surgical staff. All patients meeting inclusion criteria
(a.o. early breast cancer and primary tumor >/=1cm (thus more likely to yield left-over tissue after surgery and necessary
pathology steps)) were considered eligible to participate and were asked for consent.

9 hormone sensitive, early stage, treatment-naïve breast cancer patients who underwent resection (broad excision or
mastectomy) were recruited by the University Hospital Leuven for single cell RNA-sequencing and protein validation.

All patient data used for retrospective clinical cohort analyses (and their validation) were retrieved from the multidisciplinary
breast cancer clinic database in the University Hospital Leuven. Participants were not compensated due to the fact that we
only used left-over tissue, which did not require additional patient follow-up or contact.

All tissue samples were obtained under written informed consent and were fully anonymized. The study was approved by the
Medical Ethics Committee UZ Leuven under protocol number S57123. All patient data used for retrospective clinical cohort
analyses (and validation) were retrieved from the multidisciplinary breast cancer clinic database in the university hospital
Leuven, which was approved by the Medical Ethics Committee UZ Leuven under protocol number S63779.

We present single-cell RNA-seq data from breast tissue from 9 early stage, treatment-naïve hormone receptor-positive, HER2-negative breast
cancer patients. We furthermore retrospectively analyzed the effect of metformin treatment on the clinical outcome in a cohort of 4,648
female patients with early, hormone receptor-positive/HER2-negative breast cancer who underwent surgery followed by anti-hormonal
treatment (thus, tumors with the same setting and molecular characteristics as used in our scRNA-seq cohort). Sample size was determined by
the availability of patient samples, and based on previously published studies with a similar scope and focus (e.g. Goveia at al., Cancer Cell
2020, Qian et al., Cell Research 2020).
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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

For single-cell RNA-seq analysis, the enriched EC samples of patient #6 were not sequenced due to technical reasons, and the enriched pEC
sample of patient #1 and pME sample of patient #2 were sequenced but excluded in the analysis after quality control. We used the following
quality control steps: genes expressed by <10 cells or with a row mean of <0.003 were not considered, cells expressing <300 genes (low
quality), a number of genes >2 standard deviations above the mean (potential doublets), or >10% of unique molecular identifiers (UMIs)
derived from the mitochondrial genome were removed. Despite these quality control steps, we identified a few subclusters likely representing
doublets in later stages of the analysis/annotation, which were not included in certain downstream analyses (e.g., receptor-ligand interaction
predictions). For pseudotime analysis, we only included EC subclusters belonging to different traditional vascular beds that grouped together
in the hierarchical clustering analysis as depicted in Fig. 1e: arteries (EC2-3), capillaries (EC11-12), and veins (EC8-10). Vein i (EC6) and vein ii
(EC7; patient-specific) were not included in the analysis, as well as the angiogenic ECs (angiogenic (EC4), angiogenic – LS (EC5)), and lymphatic
(EC1) ECs. For interactome analysis, EC-self interactions or interactions between EC subclusters and mast cells, plasmacytoid dendritic cells, or
plasma cells (all <100 cells per cluster) were excluded. EC subclusters identified in the TME dataset (not EC-enriched) were also not considered
for the analysis.

For the retrospective cohort analysis, 265 patients were not considered for downstream analysis due to lack of critical metadata that could
influence the survival analysis.

All reported findings were replicated across multiple independent biological samples (see figure legends for n).

The patients were recruited randomly in this study.

Blinding was not necessary/relevant for this study, as we aimed to explore differences between peritumoral and tumoral derived endothelial
cells, and we focus on statistical significant differences.

Anti-!-Smooth Muscle - FITC Sigma-Aldrich Cat#F3777

Anti-!-Tubulin Sigma-Aldrich Cat# T6199

Anti-ACKR1 Sigma-Aldrich Cat#HPA016421

Anti-AICL (Anti-CLEC2B) Abcam Cat#ab221158

Alexa Fluor® 488 BD Pharmingen™ Cat#558068

Alexa Fluor® 647 Thermo Fisher Scientific Cat#A-31573

Anti-CD107a Biolegend Cat#328605

Anti-CD16 Santa Cruz Biotechnology Cat#sc-70548

Anti-CD3 Aligent Dako Cat#GA503

Anti-CD3 Biolegend Cat#300323

Anti-CD31 Antibody (FITC) Thermo Fisher Scientific Cat#11-0311-82

Anti-CD36 Abcam Cat#ab133625

Anti-CD45 Biolegend Cat#368521

Anti-CD45 Antibody (PE-Cy7) Thermo Fisher Scientific Cat#25-0459-42

Anti-CD56 Biolegend Cat#362531

Anti-CD68 Aligent Dako Cat#IR609

Anti-CLEC2B Fisher Scientific Cat#PA5-24704

Anti-Cytokeratin 5/6 Aligent Dako Cat#GA780

Anti-Cytokeratin 18/8 Aligent Dako Cat#IR094

Anti-Endoglin/CD105 R&D Systems Cat#AF1097

Anti-EpCAM Thermo Fisher Scientific Cat#MA5-38717

Anti-FABP4 Abcam Cat#ab13979

Anti-FOXP3 Thermo Fisher Scientific Cat#14-4777-82

Anti-HLA-DR Abcam Cat#ab92511

Anti-INSR Thermo Fisher Scientific Cat#PA5-27334
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Validation

Anti-ICAM-2 Antibody (CD102), Alexa Fluor 647 BD Pharmingen™ Cat#564677

Anti-KLRF1 Abcam Cat#ab198928

Anti-L-Selectin/CD62L Abcam Cat#ab264045

Anti- Podocalyxin R&D Systems Cat#AF1658

Donkey anti-Rabbit IgG (H+L) Highly CrossAdsorbed Secondary Antibody, Alexa Fluor™488 (A21206)

Donkey anti-Rabbit IgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor™ 647 (A31573)

Antibody dilutions as used in the manuscript, as well as clone information can be found in Supplementary Table 1.

All antibodies are commercially available, with validation procedures/publications described on the following sites of the
manufacturers:

Anti-!-Smooth Muscle - FITC Sigma-Aldrich Cat#F3777:

- https://www.sigmaaldrich.com/BE/en/product/sigma/f3777

- Validated for immunohistochemistry (IHC) in paraffin-embedded human tissues by the manufacturer

Anti-!-Tubulin Sigma-Aldrich Cat# T6199:

- https://www.sigmaaldrich.com/BE/en/product/sigma/t6199

- Validated for immuno- or Western Blot using human cells by the manufacturer and in published articles (referenced on company
website)

Anti-ACKR1 Sigma-Aldrich Cat#HPA016421:

- https://www.sigmaaldrich.com/BE/en/product/sigma/hpa017672?
gclid=Cj0KCQjwxIOXBhCrARIsAL1QFCbwKgY4dKxirRxVCuVIhFAryo2wIVU1AMzkmvnKEQ_NabuZ_a5V7NgaAt56EALw_wcB

- Validated for immunohistochemistry (IHC) in paraffin-embedded human tissues by the manufacturer

Anti-AICL (Anti-CLEC2B) Abcam Cat#ab221158:

- https://www.abcam.com/aicl-antibody-epr22061-ab221158.html#lb

- Validated for immunohistochemistry (IHC) in paraffin-embedded human tissues by the manufacturer

Anti-CD107a Biolegend Cat#328605:

- https://www.biolegend.com/fr-fr/products/fitc-anti-human-cd107a-lamp-1-antibody-4966

- Each lot of this antibody is quality control tested by immunofluorescent staining with flow cytometric analysis by the manufacturer.

Anti-CD16 Santa Cruz Biotechnology Cat#sc-70548:

- validated for IHC in human tissues in https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3488509/

Anti-CD3 Agilent Dako Cat#GA503:

- validated for IHC in paraffin-embedded human tissues in multiple publications, as stated on company web page: https://
www.citeab.com/antibodies/3383123-ga503-cd3

Anti-CD3 Biolegend Cat#300323

- https://www.biolegend.com/fr-lu/products/alexa-fluor-700-anti-human-cd3-antibody-3417

- Each lot of this antibody is quality control tested by the manufacturer by immunofluorescent staining with flow cytometric analysis.

Anti-CD31 Antibody (FITC) Thermo Fisher Scientific Cat#11-0311-82

- Tested tested by immunofluorescent staining with flow cytometric analysis, as stated on company web page: https://
www.thermofisher.com/antibody/product/CD31-PECAM-1-Antibody-clone-390-Monoclonal/11-0311-82

Anti-CD36 Abcam Cat#ab133625

- https://www.abcam.com/cd36-antibody-epr6573-ab133625.html#lb

- Validated for IHC in paraffin-embedded human tissues by the manufacturer

Anti-CD45 Biolegend Cat#368521

- https://www.biolegend.com/de-at/products/brilliant-violet-421-anti-human-cd45-antibody-14686

- Each lot of this antibody is quality control tested by the manufacturer by immunofluorescent staining with flow cytometric analysis.

Anti-CD45 Antibody (PE-Cy7) Thermo Fisher Scientific Cat#25-0459-42

- https://www.thermofisher.com/antibody/product/CD45-Antibody-clone-HI30-Monoclonal/25-0459-42

- Validated for immunostaining and flow cytometric analysis on human cells by the manufacturer

Anti-CD56 Biolegend Cat#362531:

- https://www.biolegend.com/nl-nl/products/brilliant-violet-650-anti-human-cd56-ncam-antibody-11753

- Each lot of this antibody is quality control tested by the manufacturer by immunofluorescent staining with flow cytometric analysis.

Anti-CD68 Agilent Dako Cat#IR609:

- Validated for IHC in paraffin-embedded human tissues: https://www.citeab.com/antibodies/3383149-ir609-cd68-autostainer-
link-48

Anti-CLEC2B Fisher Scientific Cat#PA5-24704

- Validated for Western Blot in human cells: https://www.thermofisher.com/antibody/product/CLEC2B-Antibody-Polyclonal/
PA5-24704

Anti-Cytokeratin 5/6 Agilent Dako Cat#GA780:

- https://www.agilent.com/en/product/immunohistochemistry/antibodies-controls/primary-antibodies/cytokeratin-5-6-%28dako-
omnis%29-76275

- The Dako FLEX Ready-to-Use (RTU) primary antibodies work on formalin-fixed, paraffin-embedded tissue sections as a set of
dedicated reagents for clinical routine diagnostics.

Anti-Cytokeratin 18/8 Agilent Dako Cat#IR094

- https://www.agilent.com/store/en_US/Prod-IR09461-2/IR09461-2

- The Dako FLEX Ready-to-Use (RTU) primary antibodies work on formalin-fixed, paraffin-embedded tissue sections as a set of
dedicated reagents for clinical routine diagnostics.

Anti-EpCAM Thermo Fisher Scientific Cat#MA5-38717

- https://www.thermofisher.com/antibody/product/EpCAM-CD326-Antibody-clone-323-A3-Monoclonal/MA5-38717

- Validated for immunostaining and flow cytometric analysis on human cells by the manufacturer




