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INTRODUCTION

Viral infections of the nervous system are often very serious affections, and can be 
responsible for fatal encephalitis or severely disabling neurological sequelae. In 

humans, many viruses are capable of infecting the nervous system; some of them 
are also responsible for encephalitis in horses. However, there are currently very 

few antiviral treatments available, and none to block the replication of neurotropic 
arboviruses (viruses transmitted by mosquitoes and ticks) and limit the damage 
caused to the brain. Our aim is to identify broad-spectrum antivirals that will be 

effective against several viral families, in both humans and horses. 

This poster will show the different infection models based on 2D/3D cultures of 
central nervous system cells that we have developed in recent years, and our 

strategy for identifying broad-spectrum antiviral compounds active in the 
nervous system. 

VIRUSES OF INTEREST

Endemic, emerging or at-risk arboviruses responsible for serious neurological diseases

PHYSIOLOGICALLY RELEVANT 2D MODEL TO MIMIC VIRAL INFECTION

Flaviviridae, 
genus Flavivirus

Togaviridae, 
Genus Alphavirus
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Pipeline : Miniaturization and automatization in 96-well plates : 

N. Aulner / A. Danckaert
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molecules

chemo-libraries

molecules selected from literature

FDA/EMA/ANSM-approved drugs
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Mol. IC50 (µM) CC50 (µM) IS (CC50/IC50)

hit1 12 1600 138

hit2 85 3200 38

hit3 82 1336 16

hit4 80 1296 16

hit5 35 152 4

hit6 18 99 6

hit7 98 596 6

hit8 102 582 6

hit9 68 269 4

hit10 20 66 3

COMPARISON OF THE ANTIVIRAL ACTIVITY OF SELECTED 
MOLECULES

• 8 molecules selected from the literature (already described for their anti-flavivirus activity).
• Cells : hNGCs + two others in vitro models with different levels of relevance (A549 : human alveolar basal epithelial
cells ; hNPCs : human neural progenitor cells) – all permissive to TBEV infection.
• Read-out : % of infected cells and % cell viability by an automatized imaging approach.

Molecules A549 hNPCs hNGCs

Cyclosporine A  ✗ ✗

Alisporivir  ✗ ✗

2’C-
methylcytidine

  

Ribavirine  ✗ ✗

Bréquinar  ✗ ✗

Mycophenolic 
acid

 - ✗

Ivermectin  ✗ ✗

Arbidol ✗ ✗ ✗

 Importance to choose the most 
physiologically relevant in vitro model to 

screen antiviral drugs.

DEVELOPMENT OF A PHENOTYPIC SCREEN BASED ON hNGCs AND IMAGING

USING HUMAN CEREBRAL ORGANOIDS (3D MODEL) TO 
VALIDATE OUR HITS

 Our pipeline allows to test the antiviral potential of chemical compounds on a panel of
physiologically relevant in vitro models representative of the human and equine infected brain.

 Cytotoxicity of molecules for human/equine brain cells can be assessed and their selectivity
index can be calculated.

 Hits identification is statistically determined.
 The diversity of our models allows the identification of broad-spectrum antiviral compounds.
Whether the compounds act on neurons and/or astrocytes (antiviral effect/cytotoxicity) maybe

resoluted.

CONCLUSION

Statistical analysis for hits identification Selectivity index

Hits confirmation by quantification of viral RNA/titer
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TBEV infects and replicates in h. cerebral organoids
WNV infects and replicates in h. cerebral organoids (See poster A. Magniez)
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Fares et al. J NeuroInfl 2020,
Fares et al., Viruses 2021

H de Verneuil et al., En écriture

Berry et al., En écriture
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Ferraris et al., EMII, 2019

Brnic et al JVirol, 2012
Scordel et al., Plos Path2015

Cochet et al., Vet Res, 2024

Cerebral organoid (OC) at 
70 days of differentiation
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Molecule γ strongly inhibits TBEV infection in human cerebral organoids.

Validation of the « hits » using TBEV-infected human cerebral organoids :

TBEV: Tick-Borne Encephalitis Virus
WNV: West Nile Virus
BoDV: Borna Disease Virus
EEEV: Eastern Equine Encephalitis Virus
Sars-Cov2: severe acute respiratory
syndrome coronavirus 2


