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Biophysical mechanisms behind cancer

initiation in 3D mammary breast acini
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Introduction Key Question
» Tumorigenesis is a multi-step process.
» How does mechanics of the tissue change when normal cells undergo accumulation of mutations
> Cells in an incipient tumor compete with those of the host tissue during breast cancer initiation? How does tissue architecture, ECM mechanics, cell-generated
for their own growth and survival, and the outcome of this ¢ d h ducti h inf EDAC in 3D epithelial R
competition dictates the fate of the cancer?. orces, and mechano-transduction pathways influence outcomes in epithelial systems”
» Such competition allows epithelial cells to recognize and | |5 B \ — c D
remove misfit transformed cells- a phenomenon called @ > > \® / \9®/ o o
Epithelial Defense Against Cancer (EDAC)1.
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Methodology and Workflow
1. LifeAct-GFP MCF10A cell line to study actin dynamics during cancer initiation 3. Cloning constructs for overexpression of ERBB2 and downregulating

Scribble to study breast cancer initiation
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LifeAct-eGFP 2nd generation lentiviral HEK293T cells Lentiviral particles Transduction onto MCF10A
packaging vectors cells ‘ Control 2: Knockdown of Scribble encoding gene = ratio of tagBFP fluorescence to mMRUBY2
—' shRNA targeting Scribble gene I—l Scribble gene-tagBFP H mRUBY2 |—
2. Establishing 3D cell cultures of acini, imaging for cytoskeletal markers and ("‘\——l——— | a
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biophysical characterization ShRNA targeting Scribble gene | é,‘%

| Overexpression of ERBB2 and Knockdown of Scribble encoding gene Scribble tagBFP mRUBY2

> 3D OrganotypiC CUltureS Of MCF1OA ACini4 —| shRNA targeting Scribble gene H Scribble gene-tagBFP H Overexpression of ERBB2 I—l mRUBY2 I—

» Immunofluorescence staining for cytoskeletal biomarkers such as F-actin, E-cadherin. l 1 l

» 3D cell segmentation using Cellpose and 3D force inference.

g S
> 3D traction force microscopy to study forces during cancer initiation. P {%\ . a
shRNA targeting Scribble gene
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Growth Media ApproaCh:
conining 2% e » To accumulate mutations in cells within 3D acini, we identified potent breast cancer
and Sng/ml Epiderma
—T—> growth gcror i geneS .

» We aim to initiate cancer via the accumulation of mutations, which deregulate Akt
signaling pathway and cell polarity by overexpressing ERBB22? (a receptor tyrosine
kinase) and downregulating Scribble3, respectively .

> We use this cloning strategy to transduce the expression of both the genes into

Traction force microscopy g:gj'gq%j]eta?igrfm MCF10A acinar cultures with different fluorophores and image them to study the

fate of the mutants over time.
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Results

cytoskeletal mechanics of breast cancer initiation

LifeAct—-GFP Negative control
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3. LifeAct MCF10A cell line | Progression of acinar morphogenesis
successfully forms acini

To validate, we have imaged LifeAct-GFP
MCF10A organoids to visualize the acinar
morphogenesis process.

1. Proliferation

2. Apicobasal polarization

3. Luminal cell death (Apoptosis)
4. Establishment of hollow lumen
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