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Cancer and tissue specificity and architecture

non-transformed invasive cancerous

non-invasive cancerous

Loss of pattern or transformation of pattern? >

Bhat and Bissell, WIRES Dev Biol, 2014
Pally and Bhat, J Biosci, 2016



Early migration from
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Early migration from
primary focus

What novel rules of cell-
ECM interactions
govern the kinetics of

(\3 metastasis?
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Early migration from
primary focus
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Migration within fluid
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How do spheroids survive
confined travel?



Morphological heterogeneity in cancer

Patient spheroids
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rape-like structure of early (24 hours) OVCARS spheroids
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Smooth outer surface of mature (1 week) OVCARS3 spheroids
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Relocalisation of matrix proteins was observed in blastuloid
Sphel’OIdS Immunofluorescence

SEM

Laminin
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Blastuloid spheroids are more stable in structure than
moruloid spheroids

Early spheroid Single cells
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Basement matrix helps in maintaining blastuloid spheroids

Collagenase treatment leads to loss of lumen Removal of collagenase leads to restoration of lumen

13



How do spheroids form?
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Why heterogeneity in spheroid formation?

Cancer ecological tradeoffs

adhesion on murine mesentery
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Moruloid spheroids adhere faster onto peritoneal surfaces
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Moruloids are viscoplastic; blastuloids are elastic

moruloid

blastuloid
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Colonization

What determines colonization
of cancer cells in new stromal
locales?



Colonization

Spheroid settling on
mesothelial cells
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Presence of senescent mesothelia encourages ovarian cancer attachment and growth
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Ovarian cancer cells preferentially attach closer to senescent
mesothelia and extrude it

MeT-5A SKOV-3
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Model 1

(- active extrusion, - adhesion)

Model 4

(+ active extrusion, + adhesion)

Computer models predict proximity and higher adhesion for mesothelial extrusion
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SKOV-3
on cont. MeT-5A ECM

SKOV-3
on sen. MeT-5A

Oh

Higher adhesion of cancer cells close to senescent mesothelia
is mediated through its ECM
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No treatment 10 pg/mL RGD peptide 20 pg/mL RGD peptide
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Take home messages

Early migration from
primary focus

ECM degradation and
adhesion required for
collective invasion

Intravasation into
endothelial/mesothelial
environments

Chronic inflammation
related discarbonyl
crosslink ECM
increasing cancer
migration

Colonization

Ageing stroma secretes

an ECM that increases
adhesion and migration

of incoming cancer cells

Migration within
fluid environments

Spheroidal ECM
enhances its
elasticity and
durability in travel
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