-
-

To@ardshigh-throughput m delllng of inflammatory bowelgdlsease

using huma Intestinal organql,

Mevyer, M eronl Ct Clapés, M.L, Sirenko, 0.2, Lim, A2 Storm R.3, Naret 01
J;)/ Hoehnel, S Brandenberg, N.* &)

4

C(

y
”
N ISUN b|OSC|ence SA, Lausanne, Switzerland. 2Molecular Devices LL(!gSan Jose, United States 3Molecular Devices (UK) Ltd, United Kingdom.

¥

INTRODUCTION

Inflammatory bowel diseases (IBD) are characterized by chronic inflammations of the gastrointestinal tract during which the intestinal mucosal barrier gets
damaged. Until today, mice models have been used to unravel the complex interactions involved in IBD, yet they often fail to predict human responses?. In recent
years, organoids have emerged as a game-changer for disease modelling and drug screening? These organoids are three-dimensional (3D) miniaturized versions
of an organ that mimic some of the key features of the native tissue in vitro. Traditional organoid culture methods consist of embedding these 3D structures in
solidified extracellular matrix (ECM), thus introducing an intrinsic lack of reproducibility and creating highly heterogeneous organoid populationss. To overcome
these challenges, we use our innovative technology Gri3D®, a ready-to-use platform for high-throughput and reproducible 3D cultures4 Combined with the
mageXpress® Micro Confocal High-Content Imaging System, organoids were monitored at a single-organoid level. We report the induction of an IBD-like
ohenotype on healthy human rectal organoids using pro-inflammatory cytokines and demonstrate the use of Gri3D® as a robust and high-throughput in vitro

olatform for organoid-based disease modelling.
METHODS GRI3ZD® TECHNOLOGY

Human rectal organoids are generated in GrizD® g6WP imaging-bottom 500
um microwells (SUN bioscience) starting from a single cell suspension and
cultured for 7 days. At day 3, a pro-inflammatory cocktail composed of TNF-a
and [L-1B is added and refreshed at day 5. After g6 hours of exposure,
Live/Dead assay is performed and imaged on an ImageXpress® Micro
Confocal system (Molecular Devices). Results are analysed using a 3D
Custom Module Editor on MetaXpress® Cultures are then fixed for
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organoid culture. Based on an array of ultra-dense U-bottom microwells in a
| | hydrogel, single organoids are robustly generated in each microcavity and
Organoids growth Cytokines exposure grown in suspension-like culture without a solid ECM.

RESULTS

Human rectal organoids cultured are robustly generated on Gri3zD®. At day 3 upon lumen formation, cultures are exposed to a pro-inflammatory cocktail
composed of TNF-a and IL-18, key-player cytokines in IBD. After 96 hours of exposure, Live/Dead assay shows a viability decrease of organoids as seen by lower
Calcein AM intensity and higher dead area per organoid (Fig. 1). Anti-inflammatory treatment infliximab reverts the phenotype caused by the cytokines. We then
assess the 3D architecture of organoids by immunofluorescence assay (Figs. 2 and 3). F-actin signal decreases upon cytokine exposure, a phenotype that is
reversible upon treatment with infliximab (Fig. 2 B). A close up look shows delocalization of F-actin in treated organoids (Fig. 3). We hypothesize that impaired
organoid viability could be related to epithelial barrier disruption.
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Figure 1. Response of human rectal organoids exposed to pro-inflammatory cytokines. Live/Dead assay is performed on 7-
day old organoids grown on Gri3D® after 96 hours exposure. A. Maximum projection images of organoids after Live/Dead assay.
Green: Calcein AM, live; red: EthD-1, dead. B. Calcein AM intensity per segmented organoid. C. Dead area per organoid. Each dot
represents an organoid. One-way ANOVA Dunnett's multiple comparisons, P**** < 0.0001, ns: hon-significant.
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Figure 2. Immunofluorescence assay performed on human rectal organoids & ro‘,“ Ooa“
exposed to pro-inflammatory cytokines. A. 4X maximum intensity projections of {\\c}"’ \od \od
F-actin (magenta) and DAPI (blue) . B. F-actin signal quantification per organoid. ¥ &L Figure 3. High magnification confocal images of human rectal organoids exposed to pro-inflammatory
Each dot represents an organoid. One-way ANOVA Dunnetts multiple FEE cytokines. 40X single plane images of F-actin (magenta) and DAPI (blue). Arrows indicate regions of interest
comparisons, P* < 0.05, ns: non-significant. X where F-actin signal shows a defined structure in both control and infliximab conditions. Delocalization of F-

actin is highlighted in the inflammatory cocktail condition.
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