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COVID19| Facts

December’2019 sevre el e
V First cases recognized b
January22020

V Genome revealed

V PCR diagnostic published
March 2020

V Antibody tests

May 2020

V First Antiviral Authorization (FDA) for emergency ueindesiviy
Decentberod 2021

V 4 vaccines authorized in the EU (EMA)

VB onnQnnn NISAa&ASI NO-K9 (WND datdabaSedy 2y [ h+L5
V >265M Cases reported

V >5.2M deaths (2 % death rate) 2




SARS-CoV-2 Structure
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A Virion diameter : 56200 nanometers A N protein holds the RNA genome

A S, E and Ndroteinsform the viralenvelope A Spike S protein allow the virus to attach to and
fuse with the membrane of a host cell



The virus entry: Angiotensin-converting Enzyme-2 (ACEZ2) recepteor
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Chronology of events during SARS-CoV-2 infection
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Chronology of events during SARS-CoV-2 infection

Neutralizing
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macrophages antibody binds
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apoptotic cell \

CD4* T cell

mediates efficient |/
immune response

CD8*T cell
recognizes
and eliminates
infected cells

Healthy immune response
* |[nfected cells rapidly cleared

» Virus inactivated by neutralizing antibodies
® Minimal inflammation and lung damage

Tay MZ et al.The trinity of COVIEL9: immunity, inflammation and intervention Nat Rev Immunol.

Leakage caused by vascular permeability
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Dysfunctional immune response

* Excessive infiltration of monocytes, macrophages and T cells
* Systemic cytokine storm

* Pulmonary oedema and pneumonia

* Widespread inflammation and multi-organ damage
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In vitro Antiviral Testing using MucilAirE a nSdanallAirE
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Boda et alAntiviral drug screening by assessing epithelial functions and innate immune responses in human 3D airway epitheliumAnbodeal research2018 9



ACE2 is expressed in MucilAirE  a rsmallAirn GEPITHELIX
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MucilAir 1 and SmallAirun express ACE2 mRNA at high levels
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Efficient replication of SARS-CoV-2 in MucilAirE EPITHELIX
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SARS-CoV-2 cell tropism G EPITHELIX

SARS CoV-2 infects mainly ciliated and goblet cells

Pizzorncet al.,Characterization and treatment of SARE\2 in nasal and bronchial human airway epitheliu@ellReportaMedicine 2020 12



SARS-CoV-2 impairs cilia function L EPITHELIX
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SARS CoV-2 impairs mucociliary clearance on MucllAir

Robinotet al., SARSC0o\ 2 infection damages airway motile cilia and impamsucociliaryclearanceNature, 2, 4354, 2021 13



Innate Immune transcriptional signature induced by SARS-CoV-2 on MucllAif«
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Current research strategies to stop SARS-CoV-2 Infection

inhibitor)

Monoclonal antibodies & convalescent plasma Chloroquine & Hydroxychloroquine F Inhibit protease activi Inhibiting RNA polymerase Vaccines

Hopkins Blomberg Public HealtBOVIEL9 Specialssue, 2020, 51




Antiviral evaluation of novel therapies and combos against SARS-CoV-2 on.MucilAirn1
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Aerosol therapies or systemic delivery can be easilly studied 16



Antiviral evaluation of combos against SARS-CoV-2 on MucllAiru
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Models Predictivity: Case of Hydroxychloroquine G EPITHELIX

Vero E6 cells MucllAlr 1 Cynomolgus

Macaqgues

HCQ Is effective HCQ Is not effective HCQ is not effective
at subtoxic doses against SARS-CoV-2

ICeo = 2.2 € M(48h pi)
- 4.4 ¢ M(72h pi)

Maisonnasset al.,Hydroxychloroquine use against SARSE&bmfection in norhuman primatesNature, 2020 18
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Primary human resident alveolar
macrophages Inhibit
Streptococcus pneumonigrowth
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Epithellum-Macrophages co-culture models QEPITHELIX

/ Primary resident alveolar macrophages
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