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Chicken-derived airway organoids: a model to
study viral dynamics for IBV, NDV, and H5N8 HPAIV
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INTRODUCTION

METHODS

* Lung organoids were isolated from adult leghorn laying hens (Figure 2).

* Organoids were 3D cultured with proliferation media adapted from: 6.

« Air-liquid interface (ALl) systems were cultured for 21 days with
STEMCELL Organoid Differentiation Medium (Figure 2, steps 5-6).

« ALl cultures were infected with NDV, IBV, and H5N8 HPAIV (MOI1=0.01).

« Supernatants were analysed at 24h and 48h by gPCR and histology
staining performed on the cell fraction at 48h post-infection.

Organoids are extensively used in
biomedical research as alternative
models to animals for the study of
human diseases1, but fewer efforts
are invested in animal organoids2.

Animal organoids can help studying
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viral dynamics of three avian viruses of high importance in the poultry - ] -\ ;

sector: Newcastle Disease Virus (NDV)3, Infectious Bronchitis Virus (IBV)4,

and an H5N8 highly pathogenic avian influenza virus (HSN8 HPAIV)5. Figure 2. Schematic representation of the experimental procedure for the organoid
generation and ALl culture. Created with BioRender.com.

MOLECULAR CHARACTERISATION OF AIRWAY ORGANOIDS

Table 1. Identification of the cell types in lung tissue and orgnaoids by conventional PCR.

Airway organoids cultured in 3D for passaging were analysed by conventional "
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EXPERIMENTAL INFECTION with IBV, NDV, and H5N8 HPAIV

Uninieciee

Table 2. Viral detection by gPCR in ALl cultures
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Figure 3. TEER measurements in chicken-airway ALI . . Figure 4. Histopathological analysis of chicken-airway organoids in ALI
cultures. The integrity of the epithelium was maintained All viruses were detected on the apical chamber; cultures infected with H5N8, NDV and IBV (or uninfected). Infected had
throughout the experiment, even after infection. H5N8 HPAIV and NDV were also detected apically. intercellular oedema; NDV: apoptotic vacuolisation; H5N8: deciliation.
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Animal-derived organoids can be useful tools to study animal diseases.
Chicken-airway organoids marker expression matches tissue of origin.

Infection of chicken-airway organoids cultured in an ALl system with
NDV, IBV, or H5N8 HPAIV reproduced in vivo lesions.
Only H5N8 and NDV were detected in the basal chamber of ALI

cultures, mlmlcklng the in vivo capacity to pI'OdUCG viremia. 6. Sachs N, et al. Long-term expanding human airway organoids for disease modeling. EMBO J. 2019 Feb
15;38(4):100300.
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