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ADVANCED 3D MODELS

Respiratory Viral Infections with Polarized Organoids

Unveiling Pathological Insights and Accelerating Antiviral Drug Discovery in

Elodie ALESSANDRI-GRADT, PharmD PhD, Univ Rouen Normandy, INSERM DYNAMICURE UMR1311, Virology, CHU Rouen, FRANCE

Mathieu HUBERT, Microbiology and molecular medicine department, University of Geneva, SWITZERLAND - ['..-?'\UNWERS\TE
Flora ARCHAMBAULT, Univ Rouen Normandie, INSERM DYNAMICURE UMR1311, Normandie Univ CHU Rouen, FRANCE LS., L DE ROUEN
Fabienne TOMBETTE, Univ Rouen Normandie, INSERM DYNAMICURE UMR 1311, Normandie Univ, Rouen, FRANCE e mAaR e )
Yves CAMBET, READS Unit, Faculty of Medicine, University of Geneva, SWITZERLAND a EPITHELIX UNIVER§ITE
Samuel CONSTANT, Epithelix Sarl, Geneva, SWITZERLAND DE GENEVE
Meriadeg AR GouiL, University of Caen Normandie, INSERM DYNAMICURE UMR 1311, Normandie Univ, Virology CHU Caen, FRANCE —
Jean-Christophe PLANTIER, Univ Rouen Normandie, INSERM DYNAMICURE UMR1311, Normandie Univ, Virology, CHU Rouen, FRANCE J’"ég\
Magalie BENARD, Univ Rouen Normandie, INSERM, CNRS, Normandie Univ, HeRacLeS US51 UAR2026, Primacen, Rouen, FRANCE
Ludovic GALAS, Univ Rouen Normandie, INSERM, CNRS, Normandie Univ, HeRacLeS US51 UAR2026, Primacen, Rouen, FRANCE
Caroline TAPPAREL, Microbiology and molecular medicine department, University of Geneva, SWITZERLAND S

Respiratory organoids derived from human cells offer
insights into diseases like asthma, COPD, and cystic
fibrosis. Polarized apical-out organoids provide a more
accurate replication of lung tissue, mimicking airway
epithelial organization and barrier properties, making
them ideal for studying pathogen interactions.

However, their full potential in disease research, drug
testing, and personalized therapies is yet to be realized,
requiring further characterization and validation

Organoids Production Applications
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Immunostaining and

Differentiation of hAEC cells to mature apical-out airway
Confocal microscopy (Stellaris Leica)

organoids, mature organoids obtained in 15 days

Thawing human airway epithelial cells (hAEC)
(healthy +asthmatic donors) in hAEC medium
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Drug screening assay
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Saclability in 384w format
W/

Viral infection (RSV)*
gPCR replication kinetic

*respiratory syncytial virus (RSV), a
major cause of asthma exacerbation
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Tissue 3D organisation

Rounded self-organisation of 30-60 cells (DAPI,
Phalloidine), 50 to 150 um diameter, with inconstant
central lumen
Main epithelial bronchial cell types observed:
abundant ciliated cells ( ),

Permissivity to viral infection

plateau at 1.73E8 RNA cp/ml (8.23 Log) between day 4 and day 8 in asthma

RSV infection (0.03 MOI for 2h at 37°C with 5% CO2) led to increased viral replication, reaching a

organoids

weak basal cells (CY5)
a few goblet cells (MUCS5A)
= 3/orga in average ( ) in healthy) organoids potentially
more in asthma organoids

= Apical out disposition facilitate the steps of viral entry during infection and
perspectives in the exploration of viral interference in tissue remodeling du

- Encouraging preliminary results, need reproducibility and transposition to other agents

open multiple
ring diseases

Drug screening scalability

area is monitored 24h later (Cytation, Agilent™).

Optimal screening conditions were found to be at approx. 150 organoids per well in a 384-well
plate format. Organoids were infected with RSV-mCherry (estimated MOI of 0.1) and the mCherry
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phenotypes in apical out polarized bronchial organoids
= Arguments for good fidelity of bronchial tissue
in apical out organoids
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—> Variability in the infection rate needs to be optimized.u
but physiologically relevant organoids remain
technically suitable for performing screening assays
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