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Introduction: To facilitate the identification of potential drug candidates, we stablished a multistep virtual screening (VS) protocol combining the
predictive power of ensemble Molecular Docking and Molecular Dynamics (MD) simulations as an alternative strategy in the field. Based on
iterative steps of MD production and free-binding energy evaluations, only the best complexes will finally be selected for experimental in vitro
testing. Several studies have demonstrated the effectiveness of the method [1-5], thus shedding light to new opportunities for drug development.
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Databases:

 Dark Chemical Matter (DCM)

 Selleck FDA Approved Drugs
and Natural Products database

SARS-CoV-2 targets:
 Main Protease (Mpro)
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System preparation and minimization:

ANTECHAMBER and LeaP AMBER modules

were used to prepare and parametrize the ,_
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Next, minimization of the simulation box for N j' ﬁv“n'mizatﬁ“ri B

the selected complexes solvated in explicit |

TIP3P water medium, was done.
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To evaluate the affinity of the complex and select
the best candidates, free binding energies are
computed using both the Molecular Mechanics
Poisson—Boltzmann Surface Area (MMPBSA) and
the Molecular Mechanics Generalized—Born
Surface Area (MMGBSA). Energetic profiles
showing a converged behaviour are selected.
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Iterative process
1) MD extension. v

2) Recalculate MMGBSA
for complete length.

3) Selection of the best
candidates & continue.
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At the end of the VS protocol, the best
compounds are experimentally tested to
identify active agents against the target.
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Interatively, cMD/GaMD simulations of increasing length
and free-binding energy recalculation for the complete - T
trajectory are performed only for the candidates showing S VALUATIOV
the best energetic behaviours at each step.
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TARGET: SARS-CoV-2 main  TARGET: SARS-CoV-2 main TARGET: RBD/ACE2 complexof ~TARGET: SARS-CoV-2 main.  TARGET: The SARS-CoV-2
protease (Mpro) monomer. protease dimer (Mpro). the SARS-CoV-2 Spike (S) protein. ~ protease (Mpro) dimer. ORF9b accessory protein.

FRAGMENTS: From the FRAGMENTS: From natural FRAGMENTS: From Selleck FRAGMENTS: From the FRAGMENTS: From the
Selleck database of Natural ~compounds present in the FDA approved drugs and Dark Chemical Matter  European Chemical Biology
Compounds library. autochthonous Peruvian flora. = Natural Products database. (DCM) compound database.  Library (ECBL) database.
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