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www.antivirals.be

research group Johan Neyts



Herpesvirus 

Viral infections against which antiviral drugs (examples) are available….

HIV

HBV 

HCV 
(near 100% cure rate…)

Influenza

SARS-CoV2

POX

No (small molecule) antiviral drugs for any other virus or virus family 

HDV
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Earlier Antiviral Drug Discovery at KU Leuven: the HIV case 

Erik De Clercq : virologist, KU Leuven

John Martin : CEO Gilead Sciences, Foster City

Antonin Holy : medicinal chemist, IOCB, Prague

Tenofovir (two prodrugs)
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www.antivirals.be

Need for broader-acting antivirals (pan-genus/pan-family) 



8 Jochmans, Laporte, Neyts (submitted)
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www.cd3.be

Joining forces with CD3



High-Throughput Antiviral Screening

finding the needle in the haystack
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High-Throughput Antiviral Screening

finding the needle in the haystack

Compound Libraries (~300.000 molecules)

Antiviral Assay
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Winston Chui, Joost Schepers, Thibault Francken



Faculty, department, unit ...13



www.cidrap.umn.edu



The COVID hamster model

Kaptein et al.  PNAS (2020)

Boudewijns et al., Nature Communications (2020)

Abdelnabi et al., EBioMedicine (2021) Abdelnabi et al., J. Infect. Dis. (2021)

Control

SARS-CoV2

Rana Abdelnabi, 

Kai Dallmeier



Small molecule antivirals against SARS-CoV2

1. Protease inhibitor 

2. Polymerase inhibitors 

1

2

www.aligos.com

www.un.org



Paxlovid (nirmatrelvir + ritonavir)

1000 at risk patients : placebo 1000 at risk patients : Paxlovid

63 hospitalizations/death = 6.3% 8 hospitalizations/death : 0,8%



Transmission of nirmatrelvir resistant SARS-CoV2  
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Abdelnabi et al., Nature Communications (2023)

Jochmans et al., mBio (2023)
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ALG-097558 a ritonavir-free coronavirus protease inhibitor

Cell lines used: (1) VeroE6-eGFP or Vero76 (in presence of 2 μM of P-glycoprotein inhibitor CP-100356), (2) A549-ACE2-

TMPRSS2, (3) HeLa, (4) Huh-7;  No cytotoxicity was detected for ALG-097558 at concentrations up to 100 μM.

EC50 (µM) EC50 (µM)



The power of combinations (1)

+ALG-097558

Combinations to (i) improve potency

and (ii) prevent emergence of variants



The power of combinations (2)
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Ultrapotent dengue inhibitor

Kaptein, Goethals et al., Nature (2021) Goethals, Kaptein et al., Nature (2023) 
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www.who.int

www.who.int



Screening followed by large medchem effort

Bardiot et al., J. Med. Chem 2018



An ultrapotent pan-serotype dengue inhibitor

Suzanne Kaptein
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Other Antiviral Targets 

in the Neyts-lab
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