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With 4 millions people in France, asthma is a serious public health issue. The development of | & Develop apical out organoids with bronchial cells of asthmatic patients
new models mimicking lung tissue complexity and functionalities Is essential to fight and

understand this pathology. Primarv epithelial Inyerted polarlty 1) Production
Respiratory viruses are the first incriminated in asthma exacerbation® with a predominance of yep respiratory organoids . Characterize the model
. . o . . . 5 cells from the . . . .
Repiratory syncytial viruses (RSV) and human Rhinovirus (RV) even in co-infections (30%)4, but respiratory tract of N .+ Confirm apical out configuration
alm of viruses in asthma etiology still misunderstood . N i iti
gy ‘ asthmatic donors Define cellular composition
NEW MODEL : ORGANOIDS
3D multicellular tissues, aim Is to mimic human organs complex functionalities Pilot study : produce Characterize ¥

limi q he f | 2) Successful production
2022 : development of healthy respiratory organoids with inverted polarity (ciliated cells on | Preliminary data ontheTirst_ mprove . Analyse the impact of RSV subtype A

external face, allow exposure of virus target cells) and infected with RV and Influenzas. asthma organoids model Criticize infection on asthmatic organoids

Compare to a control (healthy cells)

Organoids production : PneumaCult™ Medium + AggreWell™400 plates (Stemcell)
Thawing human airway epithelial cells (hAEC) Differentiation of hAEC cells to mature apical-out /
(healthy +asthmatic donors) and grow alrway organoids, generates organoids in 15 days

in hAEC medium (Epithelix) D*tODtir_nization t;
etermine numoer

— Fused asthma organoids at D15

Immunofluorescent

~ . staining :
+ p of day in Aggrewell tor nucleus
assage \ 2o sS based on the model . . .
. After aggregation Leica Stellaris 8
- to avoid fused . .
oraanoids time, use a flat (confocal microscopy)
: J bottom plate until D15
» DO _ > *D? _ _ > D15 — . >
2D cell culture Cellular aggregation Organoids maturation Bioimaging
Successful production: Infection D15 PRIMACEN
Plateform
RSV-A .
- inatics RNA Extraction :
37°C , . ol ”lfetcgingzmgtf%é ; . kit EZ1 DSP virus Viral quantification qRT-PCR
Infection : culture After infection : 100 organoids per well 0 e[();8a i f D D0 ANl Qiagen (CFX96 Biorad)
supernatant, 2h (96w plate) in triplicate post infection (pi)
Organoids production Infection reveal : kinetics
1) Asthma organoids count at D15 according to 2) Organoids size RSV-A kinetic of infection (D1 to D)
- number of aggregation in Aggrawell plate J on asthma organoids in assay 1
= 160 o7
2 0 Interval of 50uM - 150 uM = ° ® °
5 1o for healthy and asthma P
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Aggregation day in Aggrewell plate the literature Day post infection
- Day (D) 4, D5 and D6 SeleCted (IOt Of fused Asthma Organoids :
organoids on D1, D2 and D3) Plateau : 1.73x108 RNA copies/mL at D4 (or 8,23 log)
—~ D3 selected for healthy organoids - Viral replication for asthmatic organoids, non reproducible results in assay
3) Ciliated and mobile organoids 4) Immunofluorescent staining RSV-A kinetic infection (D1 toD8)
PRIMACEN collaboration . on healthy organoids
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Mobile organoids with cilium on external face Nucleus in asthma organoid marked 0 : - 3 4 5 6 7 : 9
Inverted polarity confirmed -> Limit : fluorescent signal loss Healthy organoids :
. . . | . . 7.67x10* RNA copies/mL at D4 (or 4,88 log) : NO viral replication over the
-> Organoids can be infected with RSV-A (DAPI hard to reveal with Stellaris) PIe ( 9) P
days (same results in assay 2)
1) Organoids production 2) Infection 1 Jackson D. J. et al (2014). IL-33-Dependent type 2 inflammation during rhinovirus-induced
« Aggregation time for healthy cells (3 d and asthmatic cells (4 at 6 d ' ' i ' - asthma exacerbations in vivo.
99 ega_lo 'me 10 Y S (3 days) > > ( 4 ays) ) SucceSSfu'f asthma  organoids m_feCth_n with RSV _' 2 Petat H et al (2021). High Frequency of Viral Co-Detections in Acute Bronchiolitis.
* Range size (between 50uM and 150 uM) for non-fused organoids decrease of Cq over the _days post mfectlor_l for asthmatic 2 Stroulios, G. et al (2022). Apical-out ainway organoids as a platform for studying viral infections
» Mobile organoids with cilium on the external face = inverted polarity confirmed _C?c”St_bUt ant reproducible = hypothesis @ work on| | 544 screening for antiviral drugs.
* Immunofluorescent staining (IS) : successful with DAPI should test another NISCLOUS GOSE _ _ _ Acknowledgments : Dr Meriadeg Le Gouil for sending us a plasmid
microscope for others marked antibodies (Leica Thunder Tissue 3D) Prospect : test RV infection on organoids and work on| | egsential to quantify RSV , Dr Sophie Candon for her wise advices about
Prospect : Check asthma phenotype with IS on the 4 main bronchial cell types co-infection RV/IRSV Immunology and Stéphane Rosset for his rapidity and help about RT-qPCR.




