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The same oncogenic mutation experiences fundamentally different fates 
depending on the mechanical context of host epithelia. 

1. BIOLOGICAL QUESTION

Why does the same 
oncogenic mutation drive 

tumour formation in certain 
epithelia but not others?

2. SAME ONCOGENE, DIFFERENT FATE

ISOLATED MUTANTS (singlets) MUTANT CLUSTERS
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Host epithelial tissue 
identity dictates whether 

oncogenic cells are 
eliminated, constrained 
or allowed to expand.
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4. MECHANISTIC FRAMEWORK: HETEROTYPIC INTERFACIAL TENSION GOVERNS MUTANT FATE

A. BIDISPERSE VERTEX MODEL

Low heterotypic
 interfacial tension

Interfacial line tension Λ

High heterotypic 
interfacial tension

Invasive/ Expanding

Compaction/ Confinement B. SIMULATIONS MATCH EXPERIMENTAL RESULTS

Model predicts Heterotypic Interfacial Tension as the key 
mechanical parameter controlling mutant cluster fate.

6. UNIFIED MODEL5. DOES TISSUE ARCHITECTURE MODULATE MECHANICAL CONSTRAINTS? 
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3. DISTINCT MECHANICAL SIGNATURES OF MUTANT CLUSTERS IN THE TWO TISSUES
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A. HRasV12 mutant cluster B. Interfacial 
Actomyosin belt

C. Cell shape and
Cytoskeletal mechanics

Mutant clusters undergo compaction and high cell-cell edge tension at 
the interface with the wild type population in mammary epithelium.
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PIV analysis reveals high tangential velocity 
of cells at the boundary of the mutant cluster 

in mammary epithelium

MDCK system (WT+HRasV12 cocultures) on 

substrates of flat vs concave vs convex architectures

Curvature alters morphology and 

junctional/cytoskeletal organisation but 
mutants persist on all topographies

Cell shape                          Cluster Segregation                    Single Cell Extrusion

o Hindustan Unilever Women 

In STEM Fellowship

Flat Convex

(+curvature) 
Concave
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Sphericity F-actin intensity E-cadherin intensity

Mutants show altered properties

HRasV12 (GFP) F-actin
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