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Abstract 

In late 2019, an outbreak of COVID-19 caused by SARS-COV-2 was 

declared a pandemic. The outbreak killed millions of people and caused 

economic instability in different countries due to movement restrictions. 

The pandemic may have ended, but there is a need to understand how to 

handle such cases better using already-approved molecules in the event of 

future occurrences. In this study, we utilized computational approaches to 

gain insight into the infestation mechanism of SARS-COV-2 and possible 

blockade with approved drugs. We obtained 2015 approved drugs from 

drugbank and representatives of the spike glycoprotein interaction with 

angiotensin-converting enzyme 2 (ACE2). We carried out sequence 

alignment of the spike glycoprotein of different SARS-COV-2 variants 

using clustal omega. We evaluated the amino acids involved in the viral 

attachment. We carried out molecular docking simulations in the selected 

interaction regions. Nine (9) interaction regions were found in the SARS-

COV-2 spike bridge formation with ACE2. We undertook post docking 

and analysis and 2D visualization of selected docked complexes. The 

SARS-COV-2 spike glycoprotein variants were similar in the region of the 

spike protein interaction with the ACE2, except for the omicron variant. 

The top 20 frontrunner drugs on different interaction points were selected 

based on the mean values of the binding affinities obtained from 

molecular docking simulations. The visualization of top multitargeting 

drugs Dutasteride, Ergotamine, Folic acid, Piroxicam, Ketoconazole, 

Ceftriaxone, Amodiaquine and Methotrexate, revealed interactions that 

could possibly block SARS-COV-2 spike glycoprotein interaction with 

ACE2 receptor. Further studies will be carried out to observe the stability 

of the frontrunner complexes. 

Keywords: SARS-COV-2, ACE2, Approved drugs, In-silico, spike 

glycoprotein 
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Introduction 

In late 2019, a novel coronavirus emerged, rapidly transforming from a localized outbreak into a 

global pandemic known as COVID-19. Scientists swiftly identified the culprit as a new member 

of the beta coronavirus family, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

[1,2]. While most human coronaviruses cause mild cold-like symptoms, SARS-CoV-2 joins a 

trio- including SARS-CoV and MERS-CoV with the potential for severe illness and death [2].By 

Dec 31, 2021, global reported deaths due to COVID-19 reached 5·94 million, but the estimated 

number of excess deaths was nearly 3·07-times (95% UI 2·88–3·30) greater, reaching 18·2 

million (17·1-19·6). The global all-age rate of excess mortality due to the COVID-19 pandemic 

was 120·3 deaths (113·1–129·3)per 100 000 of the population [3]. 

According to statistics [4], by mid-November 2022, Africa had recorded roughly 12.7 million 

COVID-19 cases. This accounted for only about 2% of global infections at that time. Worldwide, 

over 640 million people have contracted the virus, with more than 6 million sadly succumbing to 

it. However, there was a glimmer of hope - approximately 620 million individuals had 

recovered.South Africa bore the brunt of the pandemic on the continent, with infections 

exceeding 3.6 million. 

The emergence of COVID-19 has triggered a global health crisis, but its impact extends far 

beyond. The virus unleashed an unprecedented economic threat, leaving many scrambling for 

solutions. The lack of readily available treatments and preventative measures paints a 

particularly concerning picture. 

Developing entirely new drugs from scratch is a time-consuming and expensive process, often 

taking years to complete. In urgent situations, repurposing existing drugs offers a more efficient 

approach. By leveraging medications already approved for other uses, we can fast-track 

treatment options and reduce the financial burden of drug discovery.One of the main therapeutic 

targets against COVID-19 is the inhibition of spike protein, as it aids in both the recognition and 

binding of the virus to the host cell [5]. 

SARS-CoV-2, a single-stranded RNA virus, has a fully sequenced genome revealing its 

blueprint. This 30,000-base code encodes nearly 10,000 amino acids, the building blocks of viral 

proteins. Some proteins form the virus's outer shell, while others play crucial roles in its internal 

machinery [6]. 

A dense coat of sugars adorns the surface of SARS-CoV-2, specifically its spike (S) protein. This 

sugary facade allows the virus to latch onto a human cell receptor called angiotensin-converting 

enzyme 2 (ACE2) and gain entry into the cell. Once inside, the viral RNA is released and 

translated into proteins. These proteins then work together to replicate the viral genome and 

assemble new virus particles, ready for their release and the continuation of the infectious cycle 

[7,8]. 

During the COVID-19 pandemic, the wait for the development of a vaccine, the unavailability of 

COVID-19 treatment options and the rapid nature of the infection resulted in many casualties. 

Some already existing drugs were used for the management of COVID-19 symptoms in an 

attempt to reduce the mortality rate. Some of the therapeutic agents that have the potential 

against the spike protein are Ritonavir, Remdesivir, and Camostat, as well as Azithromycin and 

Chloroquine/Hydroxychloroquine. However, the potential needs to be proved and necessitates 

further clinical studies [9]. 

To ensure the safety of the global populace in future occurrences like the COVID-19 pandemic, 

there is a need to establish a possible and efficient guideline to immediately search for a 

treatment option from the approved drug molecules. In this study, we assessed, using in-silico 
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techniques, already existing and approved drug molecules for possible blockage of the 

interaction between COVID-19 spike glycoprotein and angiotensin-converting enzyme 2 

(ACE2), which is essential for the entry of the COVID-19 virus into the human host. 

Materials and Methods 

Personal Computer with Linux operating system, 2015 approved drugs, Protein data bank 

(www.pdb.com), PubChem (https://Pubchem.ncbi.nlm.gov), Clustal Omega 

(https://www.ebi.ac.uk/jdispatcher/msa/clustalo),Ligplot [10],PyMol [11], Bash script for 

molecular docking simulation and Python scripts for the extraction of binding energy scores, 

Autodock tools 1.5.6, Autodock vina 1.1.2 [12,13], Biovia Discovery Studio Visualizer [14]. 

Literature Mining 

Journal publications and biological databases were mined to identify essential interacting amino 

acid residues in the spike protein of SARS COV-2 variants, including the wild-type, beta, delta, 

gamma, and omicron variants. 

Sequence alignment 

The amino acid sequences of the COVID-19 wide type and variants were obtained from the 

protein data bank, with protein data bank codes 6VSB, 7VXD, 7V7Q, 7SBS and 7T9J for Alpha, 

Beta, Delta, Gamma, and Omicron variants, respectively. The sequences were aligned on the 

Clustal Omega web page. The alignment was done to identify the point of amino acid mutation 

of the variants compared to the wide type. 

Identification of the interacting amino acid residues 

With the aid of the Ligplot application, 2D models of the interactions between the spike protein 

of the COVID-19 virus and ACE2 were generated. It gives insights into the specific amino acids 

from the spike protein responsible for the bond formation with the amino acids of the ACE2. 

Selection and preparation of the receptor 

After the identification of several targets, literature mining and analysis, proper targets were 

selected: the Alpha variant (6vsb), the Beta variant (7vxd), the Delta variant (7v7q), the Gamma 

variant (7sbs) and the Omicron variant (7T9J). The 3D coordinates of the variants were obtained 

from the protein data bank and prepared for molecular docking simulation. The receptors were 

visualized and edited with PyMol. Water molecules were also removed. Polar hydrogens were 

added to receptors using Autodock tools. The grid boxes were called up, and appropriate xyz 

coordinates were chosen to cover the points of interactions between the spike protein and ACE2. 

The grid parameters were obtained and saved in a notepad as a configuration file. The receptors 

were saved as pdbqt files. 

Selection and preparation of Ligands 

The 2015 ligands (approved drugs) used in the molecular docking simulation were obtained from 

the Drug bank in the SDF format. The ligands were prepared using a bash script that enable 

energy minimization, was performed using the steepest descent minimization algorithm with 

General Amber Force Field on the Open Babel application, and the SDF file formats were 

converted to pdbqt.  

Molecular Docking Simulations 

A molecular docking simulation between the receptors and the ligands was executed in triplicate 

on Autodock_vina using a bash script that automates molecular docking on the Linux operating 

system. 

Post-Docking analysis 

The results obtained from the docked ligands were extracted using Python script and copied and 

pasted into the MS Excel spreadsheets. The results were then sorted and filtered to determine the 

https://www.ebi.ac.uk/jdispatcher/msa/clustalo
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ligands with the higher binding affinities. The means and standard deviations of the binding 

affinity scores were calculated. 

Ligands with higher binding affinities were selected and visualized using the Biovia Discovery 

Studio visualizer to observe for possible interactions of the ligands at the interface between the 

spike protein of the Covid-19 virus and human ACE2. 

Results and discussions 

Covid-19 virus spike glycoprotein-ACE2 interface 

Represented in Figure 1 below is the COVID-19 virus spike glycoprotein-ACE2 interface as 

obtained from the Protein data bank. The blue part represents the spike glycoprotein, while the 

green represents the ACE2 receptor. A key to tackling this pandemic is to understand the 

receptor recognition mechanism of the virus, which regulates its infectivity, pathogenesis and 

host range. SARS-CoV-2 and SARS-CoV recognize the same receptor-angiotensin-converting 

enzyme 2 (ACE2)-in humans [15, 16]. The crystal structure of the receptor-binding domain 

(RBD) of the spike protein of SARS-CoV-2 in a complex with ACE2 guides intervention 

strategies that target receptor recognition by SARS-CoV-2 [17]. Since this interaction is 

necessary for the infectivity of the virus to the human host, bridging this interaction or its 

disruption may cause viral penetration unease. 

 
Figure 1: Covid-19 virus spike glycoprotein-ACE2 interface 

 

Sequence alignment 

The multiple sequence alignment of the spike glycoprotein from different SAR-COV2 variants is 

present in Figure 2 below. The sequence shows the residues of similarity and difference among 

the sequences. Multiple sequence alignment (MSA) has assumed a vital role in biological 

sequences' comparative structure and function analysis. It often leads to fundamental biological 

insight into sequence-structure-function relationships of nucleotide or protein sequence families 

[18]. Mutation change or deletion of amino acid residue(s) can lead to the ineffectiveness of drug 

molecules. It has long been recognized that mutations and variations in amino acids play a 

significant role as hereditary factors in human disorders. Protein expression and subcellular 

localization [19,20], protein function [21,22], protein-protein interactions [23-26], and protein 

folding and stability [27-32] can all be impacted by mutations.This study's alignment helped us 

observe if the interacting residues of spike glycoproteins from the variants are the same. Any 

mutation that affects the interacting residues will probably affect the drug's effectiveness at the 

Covid-19 virus spike glycoprotein-ACE2 interface. In Figure 2, * represents the same residue.. 

and : represent points of variations while gaps represent deletion of amino acid residues. 
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Figure 2: Sequence alignment of COVID-19 spike glycoprotein variants 

Identification of the interacting amino acid residues 

After observing the sequences and the amino acid residue variations among the variants, we 

looked at the specific amino acid residues of the spike glycoprotein responsible for interacting 

 

 

 

 



 Ilomuanya Ifeanyi Evaristus/Afr.J.Bio.Sc.6.12(2024)                                        Page 1292 of 16 
 

 

with the ACE2. Used a wide-type spike glycoprotein interaction with ACE2 coded 6VW1 as a 

template. Table 1 and Figure 3 show the specific spike amino acid residues of the 6VW1 that 

interact with ACE2 amino acid residues. We observed no mutation in these interacting spike 

residues for the beta, delta, and gamma variants.For the omicron variant, which was studied 

using spike glycoprotein interaction with ACE2 coded 7WK6 as a template,we observed the 

introduction of different amino acid residues from its spike glycoprotein in interaction with 

ACE2, as shown in Table 1 and Figure 4. The implication is that a therapeutic intervention 

designed to obstruct the interaction of the viral spike protein with ACE2, based on the wide type 

variant, may fail in the omicron variant. 

 

 PDB code: 6VW1 PDB code: 7WK6 

S/N Spike ACE2 Spike ACE2 

1 ASN 487 GLN 24, TYR 83 SER 494 HIS 34 

2 GLN 493 GLU 35, LYS 31 ARG 493 GLU 35 

3 ALA 475 SER 19 ASN 487 GLN 24, TYR 83 

4 TYR 449 ASP38 TYR 489 TYR 83 

5 TYR 505 GLU 37 THR 500 TYR 41 

6 GLY 502 LYS 353 HIS 505  LYS 353 

7 GLY 496 LYS 353 SER 496 LYS 353 

8 THR 500 TYR 41 TYR 449 GLN 42 

9 GLN 498 GLN 42 ARG 498 ASP 38, GLN 42 

 

 
Figure 3: COVID-19 spike glycoprotein (wide-type; 6VW1)Interaction Bridge with ACE2 

receptor 

 

 
Figure 4: COVID-19 spike glycoprotein (Omicron; 7WK6) Interaction Bridge with ACE2 

receptor 

 

Molecular Docking Simulations and Post docking analysis 
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Moleculardocking simulation targeted four different points of spike glycoprotein and ACE2 

interactions. The four interaction points were selected based on areas of similar amino acids for 

wide type and omicron variants. This is because, from the sequence alignment, the mutations 

observed were not located at the amino acid residue bridges between the spike glycoprotein and 

ACE2 in the wide-type, beta, delta and gamma variants. So, for the molecular docking 

simulations, we selected two points of interaction from the wide type TYR 449: ASP 38 and 

THR 500: TYR 41 (6VW1) and from omicron variant TYR 449: GLN 42 and THR 500: TYR 41 

(7WK6). 

The molecular docking results are presented in Tables 2, 3, 4 and 5. The results in the tables 

represent the top 20 drugs based on the mean values of binding affinities ranking. 

Binding affinity and interaction analysis obtained by molecular docking help understand the 

molecular recognition in the drug-receptor complex. In computer-aided drug design, molecular 

docking is frequently used to forecast drug-protein complexes' preferred orientation and binding 

affinity. Protein-ligand docking predicts a ligand's preferred binding mode(s) with a target 

protein's three-dimensional structure [33].  

From the rankings as presented in tables 2, 3, 4 and 5, we selected drugs that appeared at least in 

the three of the tables, and they include Dutasteride, Ergotamine, Folic acid, Piroxicam, 

Candesartan, Ketoconazole, Ceftriaxone, Amodiaquine, Methotrexate, Artesunate, Mebendazole, 

Bisacodyl and Tadalafil. Out of these, we selected eight drugs for visualization. The visualization 

will aid in understanding the interaction pattern between the drugs and the receptors: the spike 

glycoprotein and ACE2. The visualized drugs are Dutasteride, Ergotamine, Folic acid, 

Piroxicam, Ketoconazole, Ceftriaxone, Amodiaquine and Methotrexate. 

Table 2: Binding affinities of the frontrunner drugs against 6VW1 point one interaction 

S/N Drug Binding 

affinity 

1 

Binding 

affinity 2 

Binding 

affinity 

3 

Mean Standard 

deviation 

1 Methotrexate -7.50 -8.10 -8.20 -7.93 0.38 

2 Tadalafil -7.80 -7.80 -7.80 -7.80 0.00 

3 Ergotamine -7.50 -7.50 -7.80 -7.60 0.17 

4 Mebendazole -7.60 -7.60 -7.60 -7.60 0.00 

5 Folic_Acid -8.30 -7.10 -6.90 -7.43 0.76 

6 Candesartan -7.30 -7.30 -7.20 -7.27 0.06 

7 Artesunate -7.20 -7.30 -7.20 -7.23 0.06 

8 Dutasteride -7.10 -7.10 -7.10 -7.10 0.00 

9 Bromocriptine -7.00 -7.00 -7.00 -7.00 0.00 

10 Ceftriaxone -7.00 -7.00 -6.90 -6.97 0.06 

11 Ketoconazole -7.00 -6.90 -6.90 -6.93 0.06 

12 Bisacodyl -6.70 -6.90 -7.00 -6.87 0.15 

13 Riboflavin -6.80 -6.80 -6.80 -6.80 0.00 

14 Amitriptyline -6.60 -6.60 -6.60 -6.60 0.00 

15 Lopinavir -6.10 -6.00 -7.40 -6.50 0.78 

16 Amoxicillin -7.10 -6.10 -6.20 -6.47 0.55 

17 Piroxicam -6.40 -6.50 -6.50 -6.47 0.06 

18 Sildenafil -6.50 -6.40 -6.50 -6.47 0.06 
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19 Sulindac -6.50 -6.50 -6.40 -6.47 0.06 

20 Simvastatin -6.40 -6.40 -6.50 -6.43 0.06 

 

 

Table 3: Binding affinities of the frontrunner drugs against 6VW1point two interaction 

S/N Drug Binding 

affinity 

1 

Binding 

affinity 

2 

Binding 

affinity 

3 

Mean Standard 

deviation 

1 Meloxicam -7.20 -7.20 -7.20 -7.20 0.00 

2 Dutasteride -7.00 -5.90 -7.60 -6.83 0.86 

3 Ergotamine -6.80 -6.80 -6.80 -6.80 0.00 

4 Progesterone -5.70 -6.90 -7.40 -6.67 0.87 

5 Folic_Acid -6.70 -6.50 -6.70 -6.63 0.12 

6 Piroxicam -6.40 -6.40 -6.40 -6.40 0.00 

7 Sildenafil -6.70 -5.40 -6.80 -6.30 0.78 

8 Candesartan -6.40 -6.40 -6.10 -6.30 0.17 

9 Artesunate -6.20 -6.40 -6.20 -6.27 0.12 

10 Haloperidol -6.40 -6.40 -6.00 -6.27 0.23 

11 Ketoconazole -6.00 -6.30 -6.30 -6.20 0.17 

12 Methotrexate -6.00 -6.60 -6.00 -6.20 0.35 

13 Carbamazepine -6.10 -6.10 -6.10 -6.10 0.00 

14 Ampicillin -6.10 -6.00 -6.00 -6.03 0.06 

15 Dexamethasone -6.40 -5.30 -6.40 -6.03 0.64 

16 Tadalafil -6.00 -6.00 -6.00 -6.00 0.00 

17 Ceftriaxone -6.20 -6.00 -5.70 -5.97 0.25 

18 Quinine -6.00 -5.90 -5.90 -5.93 0.06 

19 Amodiaquine -5.80 -5.90 -6.00 -5.90 0.10 

20 Betamethasone -5.90 -5.80 -5.90 -5.87 0.06 

 

Table 4: Binding affinities of the frontrunner drugs against 7WK6 point one interaction 

S/N Drug Binding 

affinity 

1 

Binding 

affinity 

2 

Binding 

affinity 

3 

Mean Standard 

deviation 

1 Dutasteride -7.90 -8.10 -7.90 -7.97 0.12 

2 Ketoconazole -7.30 -7.40 -7.40 -7.37 0.06 

3 Ergotamine -7.50 -7.50 -7.00 -7.33 0.29 

4 Bromocriptine -7.30 -7.10 -7.30 -7.23 0.12 

5 Candesartan -7.30 -7.20 -7.20 -7.23 0.06 

6 Tadalafil -7.20 -7.20 -7.20 -7.20 0.00 

7 Mebendazole -7.20 -7.20 -7.10 -7.17 0.06 

8 Losartan -7.30 -6.80 -7.30 -7.13 0.29 

9 Haloperidol -7.10 -7.10 -6.90 -7.03 0.12 

10 Amoxicillin -6.80 -6.80 -6.80 -6.80 0.00 

11 Folic_Acid -6.80 -6.80 -6.70 -6.77 0.06 

12 Lopinavir -6.90 -6.90 -6.50 -6.77 0.23 
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13 Piroxicam -6.70 -6.80 -6.80 -6.77 0.06 

14 Loratadine -6.70 -6.70 -6.80 -6.73 0.06 

15 Ampicillin -6.60 -6.60 -6.60 -6.60 0.00 

16 Lorazepam -6.50 -6.50 -6.50 -6.50 0.00 

17 Morphine -6.50 -6.50 -6.50 -6.50 0.00 

18 Bisacodyl -6.50 -6.50 -6.40 -6.47 0.06 

19 Amitriptyline -6.30 -6.50 -6.50 -6.43 0.12 

20 Amodiaquine -6.30 -6.30 -6.30 -6.30 0.00 

Table 5: Binding affinities of the frontrunner drugs against 7WK6point two interaction 

S/N Drug Binding 

affinity 

1 

Binding 

affinity 

2 

Binding 

affinity 

3 

Mean Standard 

deviation 

1 Artesunate -7.30 -7.30 -7.20 -7.27 0.06 

2 Tadalafil -7.20 -7.20 -7.30 -7.23 0.06 

3 Piroxicam -7.00 -7.00 -7.00 -7.00 0.00 

4 Mebendazole -6.70 -6.60 -6.70 -6.67 0.06 

5 Riboflavin -6.30 -6.80 -6.90 -6.67 0.32 

6 Folic_Acid -6.20 -6.70 -6.80 -6.57 0.32 

7 Methotrexate -6.60 -6.70 -6.30 -6.53 0.21 

8 Candesartan -6.30 -6.60 -6.60 -6.50 0.17 

9 Meloxicam -6.50 -6.50 -6.50 -6.50 0.00 

10 Quinine -6.50 -6.50 -6.40 -6.47 0.06 

11 Morphine -6.40 -6.50 -6.40 -6.43 0.06 

12 Bisacodyl -6.30 -6.20 -6.20 -6.23 0.06 

13 Carbamazepine -6.20 -6.20 -6.20 -6.20 0.00 

14 Ofloxacin -6.20 -6.20 -6.20 -6.20 0.00 

15 Oxycodone -6.20 -6.20 -6.20 -6.20 0.00 

16 Sulindac -6.20 -6.20 -6.20 -6.20 0.00 

17 Ceftriaxone -6.30 -5.60 -6.30 -6.07 0.40 

18 Amodiaquine -6.10 -6.00 -6.00 -6.03 0.06 

19 Levofloxacin -6.00 -6.00 -6.00 -6.00 0.00 

20 Prednisolone -6.00 -6.00 -6.00 -6.00 0.00 

 

2D visualization of the drug interaction with the receptors 

Dutasterideshows a bridge of interaction between TYR 449 of the viral spike glycoprotein and 

ASP 38 of the ACE2 receptor, as shown in Figure 5a. This interaction is shown in Figure 3 as 

one of the interactions needed for the viral attachment to the ACE2 receptor.Dutasteride was able 

to bridge the interaction between TYR 449 and ASP 38, even though with a non-hydrogen bond, 

a hydrophobic bond.  

Hydrophobic interactions affect how well medicines attach to their target proteins in drug-protein 

interactions. Research has indicated that hydrophobic interactions are crucial in determining a 

drug's affinity for particular protein binding sites [34]. These interactions may predominate at 

specific binding sites, impacting the drug's overall binding behaviour [34]. As shown in Figure 

5b, Dutasteride interacted with hydrogen bonding to GLN 24 of ACE2, which was supposed to 
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form a bridge with ASN 487 of the viral spike glycoprotein. Drug actions are fundamentally 

influenced by hydrogen interactions, which impact several elements of drug design, stability, and 

efficacy. Drug-receptor interactions, binding affinity, and drug release kinetics are all affected by 

the hydrogen bonds generated between pharmaceuticals and other molecules, such as polymers 

or proteins [35,36]. According to Patil et al. (2010), these interactions are essential for changing 

binding affinities, stabilizing drug molecules at target sites, and improving treatment efficacy 

[35]. Robust interactions between drug and polymer hydrogen bonds enhance pharmaceuticals' 

physical and thermal stability during storage, preserve supersaturation upon dissolution, and 

improve drug processing. Furthermore, hydrogen bonding postpones drug crystallization in 

amorphous solid dispersions, enhancing drugdissolution performance [37]. 

Dutasteride also blocked the interaction between TYR 449 and GLN 42 using hydrophobic 

bonds, as shown in Figure 5c. It also interacted with HIS 34 using hydrogen bonds, which were 

supposed to form an interaction bridge with SER 494, as shown in Table 1 and Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

Ergotamine formed an interaction with TYR 449, GLN 493 and SER 494 of the viral spike 

glycoprotein, preventing their interaction with the ACE2 receptor, as shown in Figure 6a. It also 

interacted with GLU 35 from ACE2 with a hydrogen bond. The GLU 35 was supposed to form 

an interaction bridge with GLN 493 of the spike glycoprotein as shown in table 1 and figure 3. 

Figure 6b shows the establishment of hydrogen bond interaction between ergotamine and GLN 

24 of ACE2. This GLN 24 is required for the interaction between the spike glycoprotein and the 

ACE2 receptor, as shown in Table 1 and Figure 3. Figure 6c also showed that ergotamine has 

hydrogen bond interactionwith GLN 42 of the ACE2 receptor, which is required for bond 

formation with ASN 487 of the spike glycoprotein, as shown in Table 1 and Figure 4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 5a:Dutasteride at 6VW1 point one interaction          Fig 5b: Dutasteride at 6VW1 point two interactionFig 5c:Dutasteride at 7WK6 point one interaction 

 

 

 
Fig 6a: Ergotamine at 6VW1 point one interaction      Fig 6b:Ergotamine at 6VW1 point two interaction        Fig 6c: Ergotamine at 7WK6 point one interaction 
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On the part of the ACE2 receptor for the 6VW1 point one interaction, folic acid exhibited some 

hydrophobic interactions with the amino acids of ACE2 required for interaction and bridge 

formation with the viral spike glycoprotein, as can be seen in Table 1, figure 3 and Figure 7a. At 

this point of interaction, folic acid also forms hydrogen interaction with GLN 496 of the viral 

spike glycoprotein. Figures 7b, 7c, and 7d show similar interaction obstructions of the amino 

acid of the spike glycoprotein and the host ACE2. 

Figures 8a, 8b, 8c, and 8d show the interaction of Piroxicam with amino acids of the viral spike 

glycoprotein and ACE2. Figures 9a, 9b and 9c show the interactions of ketoconazole. Figures 

10a, 10b, and 10c show interactions with ceftriaxone. Figures 11a, 11b, and 11c show 

interactions with amodiaquine. Figures 12a, 12b, and 12c show interactions with methotrexate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 7a: Folic acid at 6VW1 point one interaction      Fig 7b:Folic acid at 6VW1 point two interaction             Fig 7c: Folic acid at 7WK6 point one interaction 

 

 
Fig 7d: Folic acid at 7WK6 point two interaction 

 

 
Fig 8a:Piroxicam at 6VW1 point one interaction                 Fig 8b:Piroxicam at 6VW1 point two interaction           Fig 8c:Piroxicam at 7WK6 point one interaction 

 
Fig 8d:Piroxicam at 7WK6 point two interaction 
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Fig 9a: Ketoconazoleat 6VW1 point one interaction     Fig 9b:Ketoconazoleat 6VW1 point two interaction           Fig 9c: Ketoconazoleat 7WK6 point one interaction 

 

 

 
Fig 10a: Ceftriaxone at 6VW1 point one interaction             Fig 10b:Ceftriaxoneat 6VW1 point two interaction             Fig 10c: Ceftriaxoneat 7WK6 point two 

interaction 

 

 

 
Fig 11a: Amodiaquine at 6VW1 point one interaction Fig 11b: Amodiaquineat 6VW1 point two interaction   Fig 11c: Amodiaquineat 7WK6 point two interaction 
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This study and numerous other studies that impede the interaction between the COVID-19 spike 

glycoprotein and the ACE2 receptor have concentrated on developing inhibitors targeting this 

specific protein-protein interaction. The intention is to obstruct the binding of the SARS-CoV-2 

spike protein to the ACE2 receptor, thereby impeding viral attachment and entry into host cells 

[38-41]. By disrupting this interaction, these inhibitors can be repurposed as antiviral agents 

against COVID-19 [39,40]. 

In-silico approaches have pinpointed compounds like propolis derivatives and N-ferrocenyl 

methyl derivatives that could efficiently inhibit the interaction between the spike glycoprotein 

and ACE2 [41,42]. These computational methods provide insights into the structural aspects of 

the spike glycoprotein and its binding to ACE2, aiding in formulating novel therapeutic 

strategies [41]. 

 In the event of a pandemic in the future, studies of this nature can quickly be performed and 

validated to identify existing drug molecules and their derivatives that can help reduce mortality 

rates pending the development of a vaccine. 

Conclusion 

In this study, we observed the interaction of the approved drugs in the interaction bridges 

between spike COVID-19 spike glycoprotein and ACE2 receptor. We found that drug molecules 

can abridge the interaction between these two proteins. Further studies are required to understand 

the effects of the observed interaction and to check if the obstructions of the interactions 

observed can translate to inhibiting or delaying the viral attachment and entrance into host cells. 

We believe studies of this nature will provide insight on quick means of handling subsequent 

viral pandemic to avoid high mortality. 
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