


2021)). Sequence analysis of GYRATE with molecular dynamics simulation for rapid

SARS-CoV-2 revealed that it has both structural proteins ardrug development.
non-structural proteins (RaP21). Spike protein is responsi-
ble for the virus entry into the host cell through angiotensin-
converting enzyme 2 (ACE?2). Papain-like protease (PLpro)Methodology
and 3-chymotrypsin like protease (3CLpro) are essential for
the replication of the virus in the host cell. For the replica-Docking of potentially active quinazoline
tion and transcription of SARS-CoV-2 into the host cell,derivatives with Mpro, PLpro, Spike and RdRp
RNA-dependent RNA polymerase (RdRp) plays a major rolproteins of SARS-CoV-2
in the generation of the new RNA strand. To overcome the
health crisis, various strategies are adopted like the disco8tructures of Mpro (PDB ID: 6LU7), PLpro (PDB ID:
ery of new vaccines (Malik et 2020 drug repurposing 6W9C), Spike (PDB ID: 6VXX) and RdRp (PDB ID: 6M71)
(Baildya et al.2021; Khan et al2021h Dutta et al2021;,  were downloaded from Protein Data Bahkf:/Avww.rcsb.
Mandal et al202]) plasma therapy etc. (Chandel elal2l;  org). Then all the synthesized molecules were drawn in
Focosi et al2020. The journey of searching for anec- Chem3D 15.1 module Chem @e 15.1 and saved as PDB.
tive strategy is not completed as the human civilization i¥he structures then were optimized with Gaussian package
struggling till now against this deadly virus. Research groupaith B3LYP functional and 6-31G basis set (Bauschlicher
reported a number of antiviral drugs such as remdesivir (Lisind Partridgd995. Then the optimized structure was con-
et al.2020), chloroquine (Khuro@020), quinoline (Yadessa verted into PDBQT with Autodock and saved for the dock-
and Zeleke2021), hydroxyquinoline (Khuro@020), favi-  ing study. Web-version of Open Babel was used to prepare
piravir (Ronsisvalle et aR021) etc. against SARS-CoV-2 the smile ‘es of all the synthesized compounds. All the
but none of them have ecient activity against this disease. structures of proteins were cleaned by removing hetero-
Therefore, scientists are engaged to develop sonuieat atoms and water molecules using UCSF Chimera (Pettersen
drugs against SARS-CoV-2 through the drug repurposingt al.2004). Autodock Vina package (Trott and Ols20i10
method. Quinazoline derivatives are the N-containing hetewas used for docking between the compounds and the best
ocyclic compounds that have an immense biological activithinding sites of the proteins. Autodock Tools was used to
such as antibacterial, antifungal, anti-cancer, and antivirgrepare the necessary pre-dockings: We have ident&d
activities (Auti et al2020. These derivatives inhibit both the docking pockets of the selected proteins by checking
RNA (HIV-1, Ebola Virus (EBOV) (Sharma et &2014  their experimentally available docked poses. We have run
Cui et al.2018), Respiratory Syncytial Virus (RSV) (Carta, blind docking to identify best docking pose where the exper-
et al.2011), hepatitis C virus (HCV) (Carta, et &011), imental docked poses are not available.
and in"uenza A virus (IAV) (Wang et 22020 Wang et al.
2021) and DNA such as herpes simplex virus (HSV) (Wen-In silico ADMET (Absorption, Distribution,
tland et al.1997) and hepatitis B virus (HBV) virus (Guo Metabolism, Excretion, and Toxicity) analysis
et al.2011). Selvam et al. reported 6-bromo/6,8-dibromo-
2,3-disubstituted quinazolinones as antiviral activity againdPharmokinetics parameters such as Absorption, Distribution,
respiratory and biodefense viruses (Dinakaran &0f13.  Metabolism, Excretion, and Toxicity was evaluated in the
Several studies indicated that the activities of quinazolinkgands using pkCSM (Pires et 2015 (Tablel).
derivatives against RNA virus are due to the inhibitory activ-
ities of the RNA synthesis driven by the RdRp (Carta, et al.Molecular dynamics (MD) simulation studies
2011, Zhang et al2020. Another possibility of a drug to
combat the SARS-CoV-2 virus is to disrupt the life cycle ofMolecular dynamics simulation for a period of 10 ns were
this virus at any stage either by inhibiting the main proteasgerformed with energy minimized Q_16 docked Mpro,
(Mpro) or by blocking ACE2 receptor. PLpro, Spike protein and RdRp using Gromacs 5.1 (Ber-

Herein, we have selected a series of quinazoline deriendsen et al1995 package. The TIP3P solvation model
atives that have antiviral activity (Dinakaran et2003  (Lee et al.2014) implemented on CHARMM36-mar 2019
Rothan et al2019 Gupta et al2015 Selvakumar et al. force “eld (Boonstra et aR016) was used during MD simu-
2017 Krishnan et al2011; Wang et al2012) and screened lation. Required input parameters for the drug Q_16 were
their binding energy with the Spike, PLpro, Mpro andcreated with the help of CGenFF-server. To make the system
RdRp proteins of SARS-CoV-2. The bestgd quinazoline electrically neutral adequate numbers of ions were added
derivative is further studied by the calculation of RMSDwithin a cubical box having a length of 10 A. 100 ps NVT
(Root Mean Square Deviation), RMSF (Root Mean Squarequilibration was performed with the energy minimized con-
Fluctuation), SASA (Solvent Accessible Surface Area) andbrmation followed by 100 ps NPT equilibration with 2 fs










