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 315 

Fig S3: Organoid morphology after continuous drug treatment with beginning of day 7. a 10µM Y-27632, b HECD1 at a ratio 316 
of 1:25, c 10µM Marimastat, and d DMSO control. Scale bars: 100µm (a,b,d), 200µm (c). 317 

 

 

 318 

Fig S4: a Upon treatment with Cytochalasin D branches relax. Beads retract in the opposite direction of the initial deformation 319 
(white arrow).  b The projection of the initial bead displacement prior to the treatment with Cytochalasin D shows the 320 
pronounced displacement field. c Far away from an organoid the collagen shows no distinct orientational order. d 321 
Deformation field for single basal cells for 21 hrs. Scale bars: 50µm (a-c, inset d), 200µm (d). 322 
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323 
Fig S5: FACS gating strategy for isolation of basal mammary epithelial cells from fresh isolated human mammary 324 
epithelial cells. Dead cells (7AAD- = live), hematopoietic (CD45+), and endothelial cells (CD31+) were excluded. By using the 325 
markers EpCAM, CD49f and CD10, the basal population (EpCAM-/CD49fhi/CD10+) was isolated. 326 

 

Video 1: Organoid growth During the branch elongation phase beginning from day 7 the typical deformation 327 
field can be observed by tracking fluorescent beads embedded inside the collagen gel. Nuclei labelling reveals 328 
highly dynamic cell motion during the organoid growth. 329 

Video 2: Y-27632 treatment Organoid behavior upon treatment with 10µM Y-27632 at day 10 shows the 330 
formation of filopodia-like structures. 331 

Video 3: Tip cell exchange Stalk cells occasionally replace leading cells. 332 

Video 4: Laser ablation Relaxation of a branch after laser ablation of the collagen in close proximity to the tip.  333 

Video 5: Cytochalasin D treatment Relaxation field upon treatment with 10µM Cytochalasin D shows counter 334 
balance between tensile forces of the branch and restoring force of the collagen. 335 

Video 6: Collagen invasion Fluorescent collagen reveals that leading cells do not continuously attach to the same 336 
collagen fibers but change their attachment sites over time. 337 

Video 7: High-resolution imaging of the collagen cage 3D visualization of the collagen cage around an organoid 338 
using a deconvolution algorithm. 339 

Video 8: Marimastat treatment Organoid growth upon treatment with 10µM Marimastat shows stop of branch 340 
elongation and thickening of the branches. 341 

Video 9: Cage formation Collagen gets pushed to the sides by the tip cell, leading to the accumulation of collagen 342 
at the sides. 343 

 

Epitope [Clone] Conjugation Host Catalog number Supplier 

alpha smooth muscle 
actin 

- Rabbit ab5964 Abcam, Cambridge, UK 

E-cadherin [HECD1] - Mouse ab1416 Abcam, Cambridge, UK 

Gata3 [L50-823] - Mouse CM405 Biocare Medical, Concord, US 
Ki67 - Rabbit ab15580 Abcam, Cambridge, UK 

Laminin - Rabbit L9393 Sigma, Steinheim, Germany 
P63 [EPR5701] - Rabbit ab124762 Abcam, Cambridge, UK 

Phalloidin Atto 647 - 65906 Sigma, Steinheim, Germany 
MMP9 [56-2A4] - Mouse ab58803 Abcam, Cambridge, UK 

Integrin α6 [GOH3] - Rat sc-19622 Santa Cruz, Dallas, US 

Table S1: Primary antibodies 344 
 

Host/Isotype Species reactivity Conjugation Catalog number Supplier 

Donkey/IgG Mouse Alexa 488 A-21202 Life Technologies, Darmstadt, Germany 

Donkey/IgG Rat Alexa 488 A-21208 Life Technologies, Darmstadt, Germany 
Donkey/IgG Rabbit Alexa 546 A-10040 Life Technologies, Darmstadt, Germany 

Table S2: Secondary antibodies 345 
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Epitope [Clone] Conjugation Host Catalog number Supplier 

7-AAD - - 559925 BD, Heidelberg, Germany 
CD10 [HI10A] APC Mouse 312210 Biozol, Eching, Germany 

CD31 [WM59] PB Mouse 303114 Biozol, Eching, Germany 
CD326/EPCAM [VU-1D9] FITC Mouse GTX79849 Biozol, Eching, Germany 

CD45 [HI30] V450 Mouse 560367 Biozol, Eching, Germany 
CD49F [GOH3] PE rat 555736 BD, Heidelberg, Germany 

Table S3: Antibodies used for flow cytometry and fluorescence activated cell sorting. 
  

Donor Age (years) Parity 

M20 67 2 

M21 61 1 

M23 65 2 

M26 34 2 

M28 38 1 

Table S4: Reduction mammoplasty donors 346 
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