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Research Project: QM/MM Study of COVID-19 Proteases 
 

Attractive drug targets against coronaviruses are their main proteases (MPRO also called 3CLPRO) due to 

their critical role in processing polyproteins that are translated from the viral RNA. The MPRO is 

involved in at least 11 cleavages and prune to mutations. Inhibiting this enzyme will block viral 

replication. Since no human proteases with similar cleavage specificity are known, inhibitors are 

unlikely to be toxic to humans. Therefore, the molecular and electronic structures of these proteases are 

of great importance for the rational design of new antiviral drugs against COVID-19.  

The here proposed research aims to gain insight into the inhibition of COVID-19 MPROs by a multiscale 

approach that combines first-principle quantum mechanical (QM) and molecular mechanics (MM) 

methodologies. To this end, we plan QM/MM calculations [1,2] with the program deMon2k [3] on 

COVID-19 MPROs and corresponding inhibitors. The proposed research work consists of development 

and application tasks including the construction of an appropriate atomistic model for COVID-19 

MPROs. The successful applicant should have a master degree in Chemistry, Physics or a related area. 

Scientific programming experience is advantageous but not a must. 

 

[1] D.R. Salahub et al. Molecules, 20, 4780 (2015) 

[2] A. de la Lande et al. Molecules, 24, 1653 (2019) 

[3] See www.deMon-software.com 

 


