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The OrganoPlate® Co-culture of endothelial cells and T cells
T-cells recruitment is a
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inflammation. It involves
the transport and stable
arrest to vessel walls at
the site of inflammation,
followed by extravasation and infiltration into tissue. We
describe an assay to study 3D T cell dynamics under flow
in real time using a high-throughput, organ on a chip
platform that allows unimpeded extravasation of T cells.
We envision routine use of this assay in the study of
immunological disorders, immuno-oncology and the
development of novel immunotherapeutics.

endothelial vessel and/or immune component (chemokine, purple hue)
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Once the vessel is formed (step 1), it can be treated with compounds (step2a), for
example to induce vascular inflammation. The vessel is then perfused with labelled T
cells (step 2a). A trigger can be added to the bottom channel (step 2b). Migration of
labelled T cells can be followed in real time using fluorescent microscopy (step 3)

Quantification of T cells migration
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Modelling Endothelium-on-a-chip in
the OrganoPlate® 3-lane A
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(A) The OrganoPlate® 3-lane integrates 40 to 64 o2spas
microfluidic chips in a laboratory standard
microtiter plate (inlay). (B) Extracellular matrix Phaseguide
(ECM) is paterned in the center channel using the
PhaseGuides. Cells are introduced in one perfusion (A) Using fluorescent images combined with a thresholding and
channel. Following attachment to the ECM, the el in £CM detection algorithm, cell count and migration distance can be quantified

chips are perfused using a programmable rocker

and incubated until vessel formation / X

(B-C) Using confocal microscopy, we can assess both arrest and
migration in our 3D endothelium on a chip.

TNFo-mediated vascular inflammation
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Treatment of the endothelial vessel with TNFa
resulted in a dose dependent increase of ICAM-
1 expression for mono-cultured vessels and
vessels co-cultured with unstimulated T cells.
Co-culture with (CD3/CD28)-stimulated T cells
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T cell infiltration towards tumor compartment Conclusions
Addition of ECM-embedded melanoma cells to the the We developed an assay for the routine study of trans-
= basolateral channe resulted in the attraction of T cells endothelial T cell migration in 3D using the OrganoPlate®.
L to towards the tumor compartment. Quantification of T
= cells migration shows a difference between A perfused vascular component allows stable arrest of T
Unstimulated Tcells  Stimulated T cells unstimulated and stimulated T cell populations. cells, followed by extravasation and migration into a 3D
** extracellular matrix.
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H . . These events can be modulated by inflammation and the

Je : presence of chemotactic gradients. Co-culture with
tumor cells enables physiologically relevant study of T cell
infiltration into tumor microenvironments.

a
3

Number of T cells

(in tumor compartment, >800 um)
N o
S g

48 hours

T T

0 24 48 Q24 48 0 24 48 0 24 48 Co-culture (Hrs)

- A375 - A375 AA375 tumor cells
Unstimulated Stimulated T cells

de Haan, L.; Suijker, J.; van Roey, R.; Berges, N.; Petrova, E.; Queiroz, K.; Strijker, W.; Olivier, T.; Poeschke, O.;
Garg, S.; van den Broek, L.J. A Mi idic 3D Endotheli -Chip Model to Study Transendothelial M eR‘ K
Migration of T Cells in Health and Disease. Int. J. Mol. Sci. 2021, 22, 8234. https://doi.org/10.3390/ijms22158234 support@mimetas.com




