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International Status  

Structure of Corona virus envelope protein: 

Coronaviruses (CoVs) (order: Nidovirales, family: Coronaviridae, subfamily Coronavirinae) 

are enveloped viruses with a positive sense, single-stranded RNA genome. With genome 

sizes ranging from 26 to 32 kilobases (kb) in length, CoVs have the largest genomes for RNA 

viruses. Coronaviruses primarily infect birds and mammals, causing a variety of lethal 

diseases that particularly impact the farming industry. They also infect humans and cause 

disease to varying degrees, from upper respiratory tract infections (URTIs) resembling the 

common cold, to lower respiratory tract infections (LRTIs) such as bronchitis, pneumonia, 

and even severe acute respiratory syndrome (SARS). Two novel bat SARS-related CoVs 

have been recently identified that are more similar to SARS-CoV than any other virus 

identified to date. They were also found to use the same receptor as the human virus, 

angiotensin converting enzyme 2 (ACE2), providing further evidence that SARS-CoV 

originated in bats. The coronaviral genome encodes four major structural proteins: the spike 

(S) protein, nucleocapsid (N) protein, membrane (M) protein, and the envelope (E) protein, 

all of which are required to produce a structurally complete viral particle. 

The researchers Dewald Schoeman and Burtram C. Fielding reviewed and put forward a 

detailed structure of Corona virus envelope protein and highlighted specific structural 

requirements for functioning of CoV life cycle as well as mechanisms behind its 

pathogenesis. (Schoeman and Fielding 2019) 

Cynthia Liu., et. al., provided an overview of published information on global research and 

development of coronavirus-related therapeutic agents and preventive vaccines based on the 

extensive CAS content collection, with a focus on patents. It includes an overview of 

coronavirus morphology, biology, and pathogenesis with a particular focus on antiviral 

strategies involving small molecule drugs, as well as biologics targeting complex molecular 

interactions involved in coronavirus infection and replication (Liu et al. 2020). 

Michael Letko., et. al., developed an approach to rapidly screen lineage B betacoronaviruses, 

such as SARS-CoV and the recent SARS-CoV-2, for receptor usage and their ability to infect 

cell types from different species (Letko, Marzi, and Munster 2020) 



Shuai Xia., et. al., provided a correspondence which said that 2019-nCoV S-HR1 and S-HR2 

play key roles in mediating 2019-nCoV fusion with and entry into the host cell. 2019-nCoV 

may have similar membrane fusion mechanism as that of SARS-CoV. When S1 protein 

recognizes its receptor on human cells, the HR1 and HR2 domains are exposed to interact 

with each other, forming 6-HB to mediate membrane fusionbetween virus and target cell. 

Both 2019-nCoVHR2P and EK1, the pan-CoV fusion inhibitor, exhibited potent inhibitory 

activity against S-mediated cell–cell fusion and 2019-nCoV pseudovirus infection.(Xia et al. 

2020) 

Fig. 1 In the presence of 2019-nCoV-HR2P or EK1 peptide, three copies of the peptide bind 

to the 2019-nCoV S-HR1-trimer to form heterologous 6- HB, thus blocks the formation of 

viral homologous 6-HB and thus inhibiting viral and cell membrane fusion. 

Leila Mousavizadeh and Sorayya Ghasemi put forth the genotype and phenotype Covid-19 

and their role in pathogenesis. They further stated that a typical CoV contains at least six 

ORFs in its genome. All the structural and accessory proteins are translated from the sgRNAs 

of CoVs. Four main structural proteins are encoded by ORFs 10, 11 on the one-third of the 

genome near the 3’-terminus. The genetic and phenotypic structure of COVID-19 in 

pathogenesis is important (Mousavizadeh and Ghasemi 2020). 

Receptor recognition of novel corona virus: 

Yushun Wan., et. al., through extensive structural analysis has revealed key atomic-level 

interactions between SARS-CoV spike protein receptor-binding domain (RBD) and its host 

receptor angiotensin-converting enzyme 2 (ACE2), which regulate both the cross-species and 

human-to-human transmissions of SARS-CoV. Based on this knowledge analyzed the 

potential receptor usage by 2019-nCoV. These analyses provide insights into the receptor 

usage, cell entry, host cell infectivity and animal origin of 2019-nCoV(Wang et al. 2020). 

 

 

 



Drug treatment options on novel corona virus: 

Peter Richardson., et. al., put forward Baricitinib as a potential treatment of Covid 19 through 

the use of Benevolent AI’s knowledge graph. It is a large repository of structured medical 

information, including numerous connections extracted from scientific literature by machine 

learning. BenevolentAI is used to search approved drugs that could help, focusing on those 

that might block the viral infection process. And in this process authors identified baricitinb, 

which is predicted to reduce the ability of the virus to infect lung cells (Richardson et al. 

2020). 

 

Fig. 2 The BenevolentAI knowledge graph. 

Similarly Manli Wang., et. al., suggested that Remdesivir and chloroquine are highly 

effective in the control of 2019-nCoV infection in vitro. Since these compounds have been 

used in human patients with a safety track record and shown to be effective against various 

ailments, the authors proposed that they should be assessed in human patients suffering from 

the novel coronavirus disease (Wang et al. 2020) 

Muhammad Tahir ul Qamar., et. al., revealed that 3CLpro is conserved in SARS-CoV-2. 

They predicted the 3D structure of the SARS-CoV-2 3CLpro enzyme. Despite significant 

overall similarity with the SARS-CoV 3CLpro structure, the SARS-CoV-2 3CLpro substrate 

binding site had some key differences, which highlighted the need for rapid drug discovery to 

address the alarming COVID-19 pandemic. The 3CLpro sequence was analyzed; its 3D 

homology model was constructed and screened it against a medicinal plant library containing 



32,297 potential anti-viral phytochemicals/traditional Chinese medicinal compounds. The 

analyses revealed that the top nine hits might serve as potential anti- SARS-CoV-2 lead 

molecules for further optimisation and drug development process to combat COVID-19 (ul 

Qamar et al. 2020) 

Miguel Angel Martinez reviewed that some antiviral compounds and inhibitors are 

therapeutically active against Covid-19.  It was interesting to know that the spike protein of 

SARS-CoV mediates viral entry into target cells. Intriguingly, the cleavage and activation of 

the SARS-CoV spike protein by a host cell protease is essential for infectious viral entry. 

This host protease could be a type II transmembrane serine protease, TMPRSS2, which was 

shown to cleave and activate SARS-CoV spike protein in cell cultures. Therefore, TMPRSS2 

is a potential a target for antiviral interventions. For example, the serine protease inhibitor, 

camostat mesylate, inhibits the enzymatic activity of TMPRSS2 (Martinez 2020). 

 

National Status: 

This research area was rarely touched by national researchers, although some studies have 

been performed mainly by ICMR scientists who include development of in vitro 

transcribed RNA as positive control for laboratory diagnosis of SARS CoV-2, first 

isolation of SARS-CoV-2 from clinical samples in India, transmission electron microscopy of 

SARS CoV-2. None of them have studied about computational identification and validation 

of COVID-19 molecular targets. 

Manohar Lal Choudhary., et. al., adopted a real-time RT-PCR assay for screening (E gene 

assay) and confirmation (RdRp, N and ORF gene) along with housekeeping Rnase P gene 

which helped in the development of in vitro transcribed RNA as positive control for 

laboratory diagnosis of SARS CoV-2 (Aggarwal et al. 2012) 

Prasad Sarkale., et. al., successfully isolated and characterized SARS-CoV-2 from clinical 

samples in India using Vero CCL-81 cells by observing cytopathic effects (CPEs) and cycle 

threshold (Ct) values in real-time reverse transcription-polymerase chain reaction (RT-PCR), 

electron microscopy and next-generation sequencing (NGS) (Sarkale et al. 2020). 

Sharda Prasad., et. al., detected the SARS-CoV-2 virus using TEM directly in a throat swab 

specimen confirmed by PCR. This finding emphasizes the merit of the use of conventional 

negative-stained TEM imaging in clinical samples along with other diagnostic tests in 

parallel, especially in situations identifying aetiologic agents (Prasad et al. 2020). 

Pragya D. Yadav., et. al., detected corona viruses in Pteropus & Rousettus species of bats 

from different States of India. This study was a step towards understanding the CoV 



circulation in Indian bats. Detection of potentially pathogenic CoVs in Indian bats stresses the 

need for enhanced screening for novel viruses in them (Yadav et al. 2020). 

Pragya D. Yadav., et. al., obtained two SARS CoV-2 sequences from India. The genetic 

heterogeneity is as noted globally. The identified B- and T-cell epitopes may be considered 

suitable for future experiments towards the design of vaccines and diagnostics (Yadav et al. 

2020). 

Importance of the proposed study in the context of current status: 

A virus-surface spike protein mediates coronavirus entry into host cells. SARS-CoV spike 

protein contains a receptor-binding domain (RBD) that specifically recognizes angiotensin-

converting enzyme 2 (ACE2) as its receptor. From the survey it was found that a series of 

crystal structures of SARS-CoV RBD from different strains complexes with ACE2 from 

different hosts. These structures showed that SARS-CoV RBD contains a core and a receptor-

binding motif (RBM); the RBM mediates contacts with ACE2. The surface of human ACE2 

(hACE2) contains two virus-binding hotspots that are critical for SARS-CoV binding. 

Several naturally selected mutations in SARS-CoV RBM surround these hotspots and 

regulate the infectivity, pathogenesis, and cross-species and human-to-human transmissions 

of SARS-CoV (Shang et al. 2020). 

It was also studied that in order to attach the virus receptor (spike protein) to its cellular 

ligand (ACE2), activation by TMPRSS2 protease is needed (Mousavizadeh and Ghasemi 

2020).  

Several kinds of vaccines and antiviral drugs that are based on S protein have been previously 

evaluated. Du et al. showed vaccines can be based on the S protein include full-length S 

protein, viral vector, DNA, recombinant S protein and recombinant RBD protein. 

Considering that, in the in vitro study, antiviral therapies are designed based on S protein 

include RBD-ACE2 blockers, S cleavage inhibitors, fusion core blockers, neutralizing 

antibodies, protease inhibitors, S protein inhibitors, and small interfering RNAsThere are 

some recombinant compounds such as IFN with ribaverin which has only limited effects 

against COVID-19 infection. The receptor-binding domain of SARS-CoV-2 has a higher 

affinity for ACE2, while it is a lower affinity for SARS-CoV. Angiotensin-converting 

enzyme (ACE) and its homologue ACE2, belongs to the ACE family of dipeptidylcarboxy 

dipeptidase. However, their physiological functions are varied. On the other hand, ACE2 

serves as the binding site for COVID-19. Based on this information, Gurwitz suggested using 



available angiotensin receptor 1 (AT1R) blockers, such as losartan, as therapeutics for 

reducing the severity of COVID-19 infections.  

At present therapy is based on identifying and developing monoclonal antibodies that are 

specific and effective against COVID-19 combines with remdesivir as a novel nucleotide 

analog prodrug that was used for the treatment of the Ebola virus disease. To understand the 

rate of virus spread among people, it is crucial to figure out whether COVID-19 is mutating 

to improve its binding to human receptors for infection considering its high mutation rate. 

Any adaptation in the COVID-19 sequence that might make it more efficient at transmitting 

among people might also boost its virulence. (Martinez 2020). 

Some attempts have been made to target the papain-like protease (PLpro) and 3-

chymotrypsin-like protease (3CLpro) with already present small molecule inhibitors from 

medicinal plant origin through computational techniques like homology modeling, to obtain 

structural insight into the SARS-CoV-2 3CLpro and to discover potent anti-Covid-19 natural 

compounds. (ul Qamar et al. 2020). 
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