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Target based drug discovery

Protease inhibitors
HIV
HCV
Coronaviruses

Integrase inhibitors
HIV 

Neuraminidase inhibitors
Influenza viruses

Polymerase & reverse transcriptase inhibitors***
(nucleoside analogues and non-nucleosides)

Herpesviruses
HIV
HBV
HCV
Coronaviruses

CXCR5 inhibitors
HIV 

Terminase inhibitors
HCMV  

*** certain nucleoside analogues exert broader-spectrum antiviral activity, e.g. 
Remdesivir : filoviruses, paramyxoviruses, coronaviruses… 
Molnupiravir : influenza, alphaviruses, coronaviruses…. 



Phenotypic based drug discovery
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The HCV NS5A as an excellent antiviral target

ER

NS5A



High throughput phenotypic antiviral drug discovery

Infected (SARS-CoV2)         Uninfected

CapsIT
Lab-in-a-box
www.antivirals.be
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The flavivirus NS4b as an excellent antiviral target



Kaptein et al., Nature (2021)

An ultrapotent pan-serotype dengue inhibitor with a 
high barrier to resistance targeting NS4b 
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Highly effective in preventing DENV in rhesus monkeys

Pre-exposure prophylaxis study - two-stage adaptive design:  STAGE 1: Vehicle (n=3), JNJ-1802 (n=3, each) once daily at 0.01 mg/kg (low),
0.18 mg/kg (mid), 3 mg/kg (high) STAGE 2: Vehicle (n=2), JNJ-1802 (n=3, each) once daily at 0.024 mg/kg (low), 0.09 mg/kg (mid), 0.93 mg/kg

(high)

Also highly effective against DENV-1 rhesus monkeys

No infectious virus, no seroconversion

DENV-2
DENV-1

Goethals et al., revised version resubmitted



Rainbow (multiplex) antiviral assays
An example for flaviviruses

Dengue, Japanese encephalitis ,  Yellow fever

Li et al., in preparation (2022)
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Enteroviruses, 10 species, > 100 sero/genotypes

The need for pan-enterovirus drugs 
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CV-B3 CV-B4 Echo3 Echo9 Echo11 Echo30 EV-A71 CV-A9 CV-A21 EV-D68

Compound A (nM) 2.6 1.0 3.0 3.5 2.3 2.0 3.1 1.7 74 <1

Pleconaril (µM) >25 ND ND 0.19 <0.010 ND >10 0.23 <0.010 0.4

PV1 
(Sabin)

PV1 
(Chat)

PV2 
(Sabin)

PV2 
(W2)

PV3 
(Sabin)

PV3 
(Fox)

Compound A (nM)* 21 21 21 20 20 20

Pleconaril (µM) >25 >25 1.8 16 0.17 15

Up to 1000-fold more potent 
than reference cmpd

Up to 1000-fold more potent 
than reference cmpd

Highly potent pan-enterovirus inhibitor, with high barrier to resistance that targets 
the viral helicase



Coxsackie B4 in SCID miceEV71 in SCID pups  

Highly potent in various mouse enterovirus infection models



Combinations…?

1. To increase coverage
2. increase potency
3. To avoid resistance to develop
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Combinations to increase potency and to avoid resistance

Increased potency of combination against SARS-COV2 Transmission of Paxlovid resistant virus
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