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COVID19| Facts

December’2019 sevre T Edemelyseer
V First cases recognized o
January22020

V Genomerevealed + PCHiagnostic published
March 2020

V Antibody tests

May 2020

V First Antiviral Authorization (FDA) for emergency useindesiviy

March 174" 2022

V 5 vaccines authorized in the EU (EMA)

V 2 Antiviralsauthorized Paxlovid(FDA and EMA) anBlolnupiravir(FDA)
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V > 6 M deaths (1.3 % death rate) 2



SARE 02 Structure
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A Virion diameter : 56200 nanometers A N protein holds the RNA genome

A S, E and MNyroteinsform the viralenvelope A Spike S protein allow the virus to attach to and

fuse with the membrane of a host cell .



The virus entryAngiotensirconvertingenzyme?2 (ACEZgceptor
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Chronologyf eventsduringSAR&0\2 infection
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Chronology of events during SARS®\2 infection
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In vitro 3Dhumanairwayepithelia
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MucilAimt & SmallAirr : Long shelf life in vitro Airwayodels
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In vitro Antiviral TestingisingMucilAirmt and SmallAim

Rhinovirus Coronavirus
HRV-A16 ; OC 43
HRV-B14 -; SARSCoV -2
HRV-C15

Influenza

Zeme Respiratory Syncytial Virus
e RS\/A
RSV'B

¢ Influenza A
co. (HLN1 and H3N2)
R |nfluenza B

Respiratory Enterovirus

(=55 . ~, o . .
4 A~ X T
A » | 7 .‘ ;‘ | <
\ ¢ | 5 e A v'v L %
) i L g 2% o
2 . (' : aa k: v & e rS
e AN
s
~X
) i .
N By &
3
EV'68

Metapneumovirus
Y Parainfluenza virus 3

Boda et alAntiviral drug screening by assessing epithelial functions and innate immune responses in human 3D airway epitheliumAnadeél research2018 9



ACE?2 Is expressadMucilAin andSmallAim
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ACE2 mRNA expression
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MucilAir E and SmallAirE express ACE2 mRNA at high levels

SecarnandUgentUniversityBelgium
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Efficient replication of SAR\2 inMucilAim G EPITHELIX
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SAR&0\2 celltropism G EPITHELIX

SARS CoV-2 infects mainly ciliated and goblet cells

Pizzornecet al., Characterization and treatment of SARE\V2 in nasal and bronchial human airway epitheliu@ellReportsMedicine 2020 12



SAR&E oV2 impairsciliafunction G EPITHELIX
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Innate Immune transcriptional signature induced by SEB%2 on MuclilAim
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Current research strategies to stop SARS2 infection
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Monoclonal antibodies & convalescent plasma Chloroquine & Hydroxychloroquine

Hopkins Blomberg Public Heall@OVIBL9 Specialssue, 2020, 51
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Inhibit protease activi

Inhibiting RNA polymerase
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Antiviral evaluation of novel therapies and combos against SAR30on MucllAin
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Aerosol therapies or systemic delivery can be easilly studied 16



Antiviral evaluation of novel therapiegainstSAR$ 0\¥2 on MucilAint
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Antiviral evaluation ofombosagainst SARSoV2on MucilAimt
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ModelsPredictivity: Case dfydroxychloroquine G EPITHELIX

Vero E6 cells MucilAir E Cynomolgus
Macagues
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subtoxic doses against SARS0V2
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Maisonnasseet al., Hydroxychloroquine use against SARSE&Mmfection in norhuman primatesNature, 2020 19



aEPITHELIX

Conclusion

ALI 3D Human Airway Models likducilAirE and SmallAiE are useful tools to
study SARE 0,2 pathogenesis

V Isolation, characterization and amplification of circulating strains
V Identification of transcriptional and secreted innate immune signature
V Pathway identification of the pathogenesis

V Screening platform to test antivirals (repositioning of marketed drugs or
evaluation of novel therapies and combinations delivered systematically or
throughaerosoltherapy)-> Localtoxicity & efficacyassessmerit

20



EPITHELIX

IN VITRO RESPIRATORY SOLUTIONS
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IN VITRO RESPIRATORY SOLUTIONS
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