
✓ 5X risk of developing cancer

✓ 1 out of 4 IPF patient will develop cancer 
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Key Questions

• How cancer initiates from pre-cancer 

condition?

• How do oncogenic mutants outcompete 

normal cells?

Introduction

Development 

Acellular 
collagen

Cellular 
collagen

Epithelial 
Cells Airlift Culture

AL media

Day 3 Day 6 Day 6+Day 0

Air-Liquid Interface (ALI) culture of Lung Epithelial 
cells over Fibroblast containing collagen gel

Epithelia

ECM

Healthy Respiratory Mucosa
(Pseudostratified)

Legends: Oncogenic 
mutantFibroblasts

Healthy cells

Collagen III

Fibronectin
Collagen I

Tenascins 

EDAC

No EDAC; Tumorigenesis

Epithelial Defence Against Cancer

Idiopathic Pulmonary Fibrosis (IPF)

DAPI
Actin – BEAS2B

Fibroblast – NIH3T3
Collagen Fibers

Multiphoton Imaging
Scale: 1 box = 20 X 20 µm

Side View

Top View

Perspective View

Oncogenic cluster

Single oncogenic 
cell

Healthy OTM Fibrotic OTM

Tumorigenesis

Fibrotic:
 2.4 
mg/mL

Healthy: 
 0.77 
mg/mL 

Collagen fibres
Second Harmonic 
Generation (SHG) Imaging

Fibroblast  DAPI
         Actin

Cell surface (Actin)

Fibroblast Myofibroblast

TGF-β

Fibrotic conditions : 

✓ Promotes Tumorigenesis

✓ Alters Transformed-Cell Morphology
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(A) Collagen gel:

(B) Transforming 
Growth Factor- β:
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Future Directions

Investigate the 
mechanobiological and 
biophysical signalling leading 
to tumorigenesis

Extrusion of Transformed Cell in a healthy epithelia:
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