Mechanical constraints imposed by
host epithelia determine oncogenic
cell fate during cancer initiation
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The same oncogenic mutation experiences fundamentally different fates
depending on the mechanical context of host epithelia.

1. BIOLOGICAL QUESTION 2. SAME ONCOGENE, DIFFERENT FATE

Why does the same ISOLATED MUTANTS (singlets)
oncogenic mutation drive
tumour formation in certain
epithelia but not others?

Mammary
epithelium
(mcf10a)

Mammary Bronchial
epithelium epithelium

k%

»
o
]

1
o
©

Host epithelial tissue
identity dictates whether
oncogenic cells are
eliminated, constrained

- or allowed to expand.
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B. Interfacial c tc. Eellltshlape ahnd i Mutant clusters undergo compaction and high cell-cell edge tension at
i oskeletal mechanics . . . . . . .
. Actomyosin belt s.oXcmwmwepi'he"a» I the interface with the wild type population in mammary epithelium.
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4. MECHANISTIC FRAMEWORK: HETEROTYPIC INTERFACIAL TENSION GOVERNS MUTANT FATE

A. BIDISPERSE VERTEX MODEL Compaction/ Confinement B. SIMULATIONS MATCH EXPERIMENTAL RESULTS
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Interfacial line tension A Model predicts Heterotypic Interfacial Tension as the key
mechanical parameter controlling mutant cluster fate.

6. UNIFIED MODEL
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persist and expand.
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mutants persist on all topographies
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Tissue geometry may
represent an additional
regulator of these
mechanical constraints.
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