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Methods
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Flow cytometry
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Antibodies
Antibodies used

Validation

No sample size calculation was performed.

No data was excluded from the analyses

For the tumorigenesis scRNAseq data a total of 15 samples was collected, 13 pre-tumour samples, 2 WT controls, 2 tumours, each from
individual mice. For the pregnancy scRNAseq dataset 12 samples were collected, 3 replicates per time-point. For th ATACseq data, 2 Brca1/
p53 and 2 WT controls were collected, each from individual mice. For the human data, sample from 12 BRCA1 carriers and 12 reduction
mammoplasties were used. For the representative immunofluorescence image shown in Figure 2F, 10 individual images from 3 independent
replicates were analysed. Wholemounts from 8 individual Brca1/p53 mice were analysed and 4 representative images shown in Figure 2E and
Supplementary figure 3C.

No randomization was used as randomization is not applicable to the experimental setup.

No blinding was used as investigators were aware of the genotypes and time points of all animals collected as well as the nature of the human
samples.

Mouse mammary cells were stained with the following primary antibodies: Cd31-biotin (eBioscience, clone 390, 1µgml"1, 1:500);
Cd45-biotin (eBioscience, clone 30F11, 1µgml"1, 1:500); Ter119-biotin (eBioscience, clone Ter119, 1µgml"1, 1:500), EpCAM-APC/
Cy7 (Biolegend, clone G8.8, 0.5µgml"1, 1:500), Cd49f-BV421 (Biolegend 313623, 2µgml"1, 1:100), Cd49b-AF488 (Biolegend, clone
HM!2, 1 µgml"1, 1:500) and Sca1-AF647 (Biolegend, clone D7, 1 µgml"1, 1:500). Cells were then stained with Streptavidin-PE/Cy7
(BD-Biosciences, 0.4µgml"1, 1:500). Human mammary cells were stained with the following primary antibodies: CD45-APC
(Biolegend, clone H130,1:100), CD31-APC (Biolegend, clone WM-59, 1:100), EPCAM-APC/Fire750 (Biolegend, clone 9C4, 1:50), CD49f-
PE/Cy7 (Biolegend, clone GoH3, 1µgml"1, 1:200).

All antibodies used are commercially available.

Biolegend antibodies validation steps: https://www.biolegend.com/en-us/reproducibility

eBioscience (now Thermo Fisher Scientific) validation steps: https://www.thermofisher.com/uk/en/home/life-science/antibodies/
invitrogen-antibody-validation.html

BD-Biosciences: https://www.biocompare.com/Antibody-Manufacturing/355107-Antibody-Manufacturing-Perspectives-BD-
Bioscience/
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Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

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

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

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

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
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Methodology

Sample preparation

Instrument

The Blg-Cre;Brca1f/f;p53+/- (JAX 012620)19 mouse model was used to study TNBC tumour development. In detail, tissues were
collected from 15 nulliparous mice with age ranging from 30 to 48 weeks (Supplementary Fig. 1A). At time of collection, 13 mice
showed no presence of tumours, while 2 presented tumours in one of the glands. In addition, we collected glands from two Blg-
Cre;Brca1f/f;p53+/+ that were used as validation for the ordering of the samples (Supplementary Fig. 2D). For the tumour-bearing
mice, contralateral glands and tumours cleared of surrounding mammary gland tissue were treated as independent samples in the
data set. For the pregnancy time points, females were mated with studs. Tissues were then harvested from 3 individual mice per
time point at gestation day 4.5, 9.5 and 14.5. Tissue from nulliparous wildtype females was harvested at 12 weeks of age for
comparison to the pregnancy time points (Young nulliparous, n=3), and at 53 and 74 weeks of age for comparison to the
premalignant and tumour stages (Old nulliparous). For the ATAC-Seq experiment, 2 wildtype and 2 Blg-Cre;Brca1f/f;p53+/- mice
(aged between 36 and 40 weeks) were used. All mice were housed in individually ventilated cages under a 12:12h light–dark cycle,
with water and food available ad libitum

This study did not include wild animals

This study did not include field-collected samples

All experimental animal work was performed in accordance to the Animals (Scientific Procedures) Act 1986, UK and approved by the
Ethics Committee at the Sanger Institute.

All primary human breast tissue was derived from women undergoing reduction mammoplasties with no known genetic
history (n = 12) and prophylactic mastectomies from women with germline BRCA1 mutations (n = 12, one of which had a
tumour in the contralateral gland). No specific age-range was selected.

Participants were not specifically recruited for this study and are part of bigger cohorts where recruitment was not based on
the parameters of interest for this analysis.

All primary human breast tissue was derived from women undergoing reduction mammoplasties with no known genetic
history (n = 12) and prophylactic mastectomies from women with germline BRCA1 mutations (n = 12, one of which had a
tumour in the contralateral gland) under full informed consent either at Addenbrooke's Hospital, Cambridge, UK, in
accordance with the National Research Ethics Service, Cambridgeshire 2 Research Ethics Committee approval (08/
H0308/178) as part of the Adult Breast Stem Cell Study or obtained from the Breast Cancer Now Tissue bank, as approved by
Cambridge Central REC (15/EE/0192).

Lymph node divested mouse mammary glands (excluding the cervical pair) were mechanically dissociated after collection,
pooled per animal and the finely minced tissue was transferred to DMEM/F12 (Gibco)+10mM HEPES (Gibco)+2 mg ml-1
collagenase (Roche)+200 Uml"1 hyaluronidase (Sigma) (CH)+gentamicin (Gibco) at 37°C and vortexed every 30min. After
the lysis of red blood cells in NH4Cl, cells were briefly digested with warm 0.05% Trypsin-EDTA (Gibco), 5mgml"1 dispase
(Sigma) and 1mgml"1 DNase (Sigma) and filtered through a cell strainer (BD Biosciences).

Frozen vials of human epithelial-enriched fractions dissociated as previously described20 or of organoids from the Breast
Cancer Now tissue bank were defrosted and diluted in cold HBSS 1% FCS (HF), further digested with warm Trypsin-EDTA
(Gibco), 5mgml"1 dispase (Sigma) and 1mgml"1 DNase (Sigma) and filtered through a 40M cell strainer (BD Biosciences).
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