
Are Helicases a Druggable 
Protein Family? 



RNA helicases are motor enzymes
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Enzyme activity: ATP hydrolysis (ATPase), 
RNA unwinding (helicase)
Ø Unwinding of RNA duplex is coupled 

to ATP hydrolysis and processive 
translocation of the helicase by one 
nucleotide
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Matthieu Schapira (SGC Toronto)

HeliHub: function, disease association, 
structure, & inhibitors

>100 
human

helicases

PDB entries 
with substrate 
or ligand
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• https://chembioport.thesgc.org. query ID: i9hao20220815
• Expansion to include viral pathogens

>20 Human RecA-like 
helicase structures 
deposited by SGC into PDB

https://chembioport.thesgc.org/


Heli-SMACC – Bioactivity data in ChEMBL for drugs 
targeting any helicase
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Holli-Joi Martin (UNC)

21,034 Entries

Activities 13,466 Entries with Clear Activity

20,433 Entries

Helicase, Organism, etc.



Small molecule helicase inhibitors
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amenamevir
(shingles, approved)
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BLM helicase inhibitor 2

human DNA/RNA helicase inhibitors

Brr2 helicase inhibitors
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Ø Some (limited) evidence of druggability
o from phenotypic screening
o from biochemical assays

Structural and mutagenesis studies 
indicate that inhibitors bind at non-
canonical (allosteric) pockets – not 
the ATP or RNA/DNA sites



nsp13: Diamond X-ray Fragment Screen (Joe Newman and Frank von Delft)



Testing the Druggability of SARS-CoV-2 nsp13

Ø Ligand Screening
• Diversity vs targeted
• ATPase vs helicase (unwinding) vs binding (biophysical)
• Positive control?

Ø Fragment elaboration
• mM à µM

Ø Virtual docking
• ATP vs RNA vs non-canonical site
• CACHE challenge #2

Goal: use all available ideas and share results in real time


