b Metastasis-on-chip: 3D human microvasculature network to study extravasation
u dynamics of lung cancer in vitro

Soheila Zeinali', Karin F. Rechberger!, Christelle Dubey?, Rrahim Gashi!, Thomas M. Marti> 3, Patrick Dorn? 3, Olivier T. Guenat' >#

b
UNIVERSITAT

BERN !Organs-on-chip Technologies Laboratory, ARTORG Center, University of Bern, Bern, Switzerland

2Division of General Thoracic Surgery, Inselspital, University Hospital of Bern, Bern, Switzerland
3Department of BioMedical Research, University of Bern, Bern, Switzerland
“Department of Pulmonary Medicine, Inselspital, University Hospital of Bern, Bern, Switzerland

Primary tumer site Blood stream Secondary sites

M\/ascu\arization-on-chlp @

Anti-angiogenic Dynamic of Tumor
ol . . - Compound Cells Extravasation
Mobile metastatic
Ence e Metastasis Our experlments t.o examine falientenved 7 ‘.5.\ I’aralmws ;
extravasation dynamics of A549 el o

o — 4 _
- 3 subpopulations revealed that = .
holoclones  and  paraclones

showed different extravasation
Mobile o, . .
non-metastatic L & capacities in vitro. Paraclones
cancer cell A

8 e
=

[ Holoclones

extravasate within 24 hours from
the microvasculature network
towards the surrounding
tissue/hydrogel, whereby
holoclones remain inside the

o ' ) microvasculature attached to the 6 )
After establishing a primary tumor site, endothelial wall

lung cancer cells undergo vascular
invasion followed by the formation of
metastatic  sites in  other organs,
preferentially in the brain, bone, and liver.
However, the exact mechanisms of the
vascular invasion through lymphatic or
blood vessels are not yet clearly
understood. Current in vivo and in vitro
models struggle to mimic the geometry,
composition, and  physicochemical
properties of the tumor microenvironment
during the metastasis journey. Therefore,
such models systems are incapable of
answering mechanistic questions behind
the dynamics of lung cancer metastasis.
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Our results showed the feasibility of
the advanced in vitro
microvasculatures to  study the
metastasis capacity of the cancer cells
in vitro. These models of human
microvasculature represent an exciting
approach because they allow to study
of human pathology and physiology on
isolated human microvessels and
resolve cell-cell interactions in greater
detail than in vivo studies.
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