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is derived from latin word corona which means “crown” and having appearance like solar corona, 

due to this the surface is covered with club shaped protein spikes. These are the viruses which infect humans 

and large varieties of animals which includes both birds and mammals. SARS-CoV (Severe Acute Respiratory 

Syndrome) identified in southern China in 2003, and MERS-CoV (Middle East Respiratory Syndrome), 

They are positive sense single-stranded RNA genomic viruses. 

shaped S proteins on the envelope, which bind to the cells and undergo membrane fusion to 

gain entry into the cytoplasm. The cleavage of S proteins varies among Corona viruses. Covid-

Corona virus (SARS-CoV-2).  As proposed by the International Committee for 

Taxonomy of Viruses, CoVs are further categorized into four main genera:- Alpha, Beta, Gamma and 

es based on sequence comparisons of entire viral genomes. HCoVs are identi

genera which includes AlphaCorona viruses (HCoV-229E and HCoV

HKU1, SARS-CoV, MERS-CoV and HCoV-OC43). 
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INTRODUCTION:- 

Corona viruses are the viruses which infect humans 

and large varieties of animals which includes

birds and mammals. Two different syndrome have 

evolved SARS-CoV (Severe Acute Respiratory 

Syndrome) identified in southern China in 2003

and MERS-CoV (Middle East Respiratory 

Syndrome), identified in Saudi Arabia in 2012.

[1,2] Corona viruses comes under family 

Coronaviridae, subfamily orthocoronavirinae,

order Nidovirales. They are positive sense single

stranded RNA genomic viruses. Corona virus

derived from latin word corona which means 

“crown” and having appearance like solar corona, 

due to this the surface is covered with club shaped 

protein spikes. Corona viruses are well

pathogens of humans and animals while the 

Fig 1: 

 

Taxonomy of Corona virus 

Family:      Coronaviridae 

Order:          Nidovirales 

Subfamily:  Orthocoronavirinae 

 

GENOMIC STRUCTURE AND 

MORPHOLOGY OF CORONA VIRUS

All Corona viruses consists of glycoprotein 

membrane,(M) and large spike glycoprotein,(S).
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Syndrome), identified in Saudi Arabia in 2012. 

es comes under family 

orthocoronavirinae, and 

positive sense single-

Corona virus is 

derived from latin word corona which means 

“crown” and having appearance like solar corona, 

due to this the surface is covered with club shaped 

es are well-established 

pathogens of humans and animals while the 

toroviruses are recognized as causes of animal 

diarrhoea.[3]Novel Corona virus (COVID

first reported from Wuhan, China in December 

2019. Then the disease was rapidly spread to 

different regions of China and also to the 

neighbouring countries like Japan

Singapore, Thialand, and South-Korea, Malays

and to the western countries.  

February the total number of cases reported were 

43,112 which were far exceeded to the number of 

patient with SARS. Corona viruses cause acute and 

chronic respiratory, enteric and central nervous 

system (CNS) diseases in many species of animals, 

including humans. The Corona virus

responsible for causing what is known as the 

Middle East Respiratory Syndrome. This virus 

causes severe viral infections with 

rates.[4] 

 

Fig 1: Structure of Corona virus 

CORONA VIRUS:-  

es consists of glycoprotein 

membrane,(M) and large spike glycoprotein,(S).  

Members of betacoronovirus have shorter spike

like protein, hemagglutinin esterase (HE). These 

type of viruses includes:- Human 

OC43 (HCV-OC43) and bovine 

(BCV).The outer surface of the lipid bilayer 

contain small portion of the amino terminus

glycoprotein which makes up the large spike, S, has 

an apparent molecular weight is 150 to 200K and 

appears to be a dimer held together by non

bonds. Nucleocaspid protein N is present in helical 
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nucleocaspid and the plusstrand. The genomic 

RNA is enclosed in viral envelop.Cysteine residue 

is located on the lower part of lipid bilayer and act 

as terminal domain. At the time of maturation and 

intacellulartansport some molecules of S are 

breaked up by host cell proteases. All the process 

occurs in Golgi apparatus and after cleavage two 

large subunits are formed:- S1 and S2. Hence the 

cleavage is totally host-cell dependent.Thecarboxy-

terminal subunit of S2is covalently linked to 

Palmitic acidand N-linked oligosaccharides are 

found on both of the subunits of this glycoprotein. 

Atalkaline pH.aggregation may occur.[6,12,15] 

 

Fig 2: Schematic Representation of the Genome Organization and Functional Domains of S- Protein for 

SARS-COV and MERS-COV. 

CORONA VIRUS REPLICATION CYCLE:- 

After attachment of virus to the host cell, the 

protease of the host cell cleaves and activates spike 

protein. The entry of virus occurs through 

endocytosis or by direct fusion to the host 

membrane. In host cell virus get uncoated and its 

genome get enters in the cytoplasm of cell. 

5’methylated cap and 3’ polyadenylate tail of 

Corona virus having RNA genome allows RNA to 

attach to the ribosomes of hostcell for translation 

process.[7] 

Initially the overlapping of virus genome occurs to 

the host cell to form long chain polyprotein. The 

proteases enzymes are located inpolyproteinchain 

which helps in the cleavage of polyprotein into 

large numbers of multiple non-structural proteins. 

Then these non-structural proteins fuse to form a 

multi-protein replicase transcriptase complex 

(RTC).This process is RNA-dependent RNA 

polymerase(RdRp) and involved in the replication 

and transcription of RNA from RNA 

strand.Exoribonucleases in non-structural protein 

provides proofreading function for replication 



Indian Research Journal of Pharmacy and Science; Sharma S. et. al. June’2020 
 

Ind Res J Pharm & Sci|2020: Jun.: 7 (2) 2302 

 

process.One of the main functions of the complex 

is to replicate the viral genome.  

RdRp directly mediates the synthesis of negative-

sense genomic RNA from the positive-sense 

genomic RNA and this process is followed by the 

replication of positive-sense genomic RNA from 

the negative-sense genomic RNA. The other 

important function of the complex is to transcribe 

the viral genome.[8] 

The synthesis of negative-sense sub genomic RNA 

is mediated by RdRpfrom positive-sense genomic 

RNA. This process is followed by transcription of 

these negative-sense sub genomic RNA to 

corresponding positive-sense mRNA. [9] 

 

Fig 3: Diagramatically representation of Replication of Corona-virus MHV (Mouse Hepatitis virus) 

HUMAN CORONA VIRUS:- 

In SARS-CoV, Corona viruses causes self-limiting 

respiratory infections in human. Two of these 

viruses are α-Corona viruses (HCoV-229E and 

HCoV-NL63) while the other two are β-Corona 

viruses (HCoV-OC43 and HCoV-HKU1). These  

viruses cause several diseases like fever, sore 

throat, pneumonia and upper and lower respiratory 

tract infection. They cause more severe disease in 

neonates, elderly, and in individuals with 

underlying illnesses, with a greater incidence of 

lower respiratory tract infection in these 

populations.  
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HCoV-NL63 can cause acute laryngotracheitis. 

HCoV-229E infects mice while HCoV-OC43 is 

related to bovine Corona virus, BCoV. They are 

capable of infecting mice and several ruminant 

species. [10] 

SARS-CoV possess typical structure having spike 

protein, nucleoprotein and membrane protein. The 

spike protein contains 3D-structure in RBD region 

and maintain vanderwaal forces and these spike 

portion get attached to ACE2 receptors in 

humans.[11] 

SPREAD OF COVID-19:- 

Wuhan in China becomes the main center of an 

outbreak of covid in December 2019. On 7th 

January, a Chinese scientist isolates novel Corona 

virus from an infected person in Wuhan. This strain 

of Corona virus known as the severe acute 

respiratory syndrome Corona virus 2 (SARSCoV-

2), and also referred to as 2019-nCoV. The 

infection caused by this virus is known as Corona 

virus disease-2019 (COVID-19). [12] 

According to the World Health Organization 

(WHO), by the middle of February 2020, cases of 

COVID-19 has been reported in the Western 

Pacific region (Singapore, Japan, Republic of 

Korea, Malaysia, Viet Nam, Australia, Philippines, 

Cambodia), South-East Asia (Thailand, India, 

Nepal, Sri Lanka), North America (the USA and 

Canada), Europe (Russian Federation, Spain, 

Belgium, Finland, Sweden, Germany, France, UK 

and Italy) and the Eastern Mediterranean region 

(United Arab Emirates).[13,14] 

The transmission of COVID-19 in Wuhan, 

suggesting that these early infection were due to 

animal-to-person transmission. However, the later 

cases or studied showed the indication of human-

to-human transmission. The latest guidelines from 

Chinese health authorities describe three main 

routes for the transmission of COVID-19:- Droplet 

transmission, Contact transmission and Aerosol 

transmission.[15] 

Modes of Transmission of Infection:- 

1) Direct contact with the droplets dispersed 

when a patient coughs or sneezes.   

2) Indirect contact by touching surfaces or 

objects contaminated with the virus and 

then touching the nose, eyes or mouth.  

3) Direct contact with infected people, 

animals and their products.    

Droplet transmission occurs when an infected 

person coughs or sneezes, which are ingested or 

inhaled by individual nearby in close 

proximity.Contact transmission occur when a 

person touches a surface or object contaminated 

with the virus and subsequently touch their mouth, 

nose, or eyes and aerosol transmission may occur 

when respiratory droplets mix into the air, forming 

aerosols and may cause infection when inhaled 

high dose of aerosols into the lungs.[16,17] 

Control of transmission of COVID-19:-

Handwashing and social-distancing are the main 

control for viral transmission. Use of masks, gloves 

is also recommended. Transmission can also occurs 

through ocular surface so eye protectors can also be 

used.[18] 

VACCINES AND TREATMENTS:- 

Presently there is no vaccine or specific anti-viral 

drug available for the treatment of infected person. 

WHO estimates that near about after 18 months 

vaccines for COVID-19 to be available.  So, 

presently the provision of treatment is anti-

inflammatory and anti-viral drugs. 

For complicated patients continuous renal 

replacement therapy (CRRT), invasive mechanical 
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ventilation and extracorporeal membrane 

oxygenation (ECMO) are used as supportive 

treatment. No specific antiviral drugs have been 

confirmed effective.  

In USA the first patient reported with CoV-19 was 

treated with remdesivir and others have used 

antiretrovirals like ritonavir, with trials of both in 

progress. Recently, Baricitinib has been suggested 

as a potential drug for the treatment that it might 

reduce the process of both virus invasion and 

inflammation. [19,20] 

An antiviral drug Remdesivir which is effective 

against RNA viruses (including SARS/MERS-

CoV5) infection in mice, cultured cell and 

nonhuman primate (NHOP) models. 

Chloroquine  which is widely used as anti-malarial 

drug is used as potential broadspectrum antiviral 

drug and block viral infection by increasing 

endosomal pH virus/ cell fusion, as well as 

interfering with the glycosylation of cellular 

receptors of SARS-CoV. [21] 
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