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Abstract: Recently discovered coronavirus causes coronavirus disease COVID-19 is a novel coronavirus with 

an outbreak of uncommon viral pneumonia which appeared in Wuhan, China and spread around the 

world.COVID-19is a single-stranded RNA viruses with a highly transmittable and pathogenic viral infection 

results in severe acute respiratory syndrome coronavirus 2 (SARS-CoV2). COVID-19 belongs to genera Beta-

coronavirus. There are more one kinds of human Beta-coronaviruses are;severe acute respiratory syndrome 

coronavirus (SARS-CoV or SARS-CoV-1), severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2 or 

COVID-19, andMiddle East respiratory syndrome (MERS)that are many similarities, but there is some 

differences in their genotypic and phenotypic structure that played critical roleintheir pathogenesis. As 

previously known that  coronaviruses are a large family of viruses which may cause illness in animals or 

humans. Also some of  coronaviruses  are known to cause respiratory infections in human ranging from the 

common cold to more severe diseases such as middle east respiratory syndrome (MERS) andacute respiratory 

syndrome coronavirus (SARS-CoV). In the end of 2019 discovered new strain of coronavirus causes 

coronavirus disease COVID-19.It is containing single-stranded (positive-sense) RNA associated with a 

nucleoprotein within a capsid comprised of matrix protein. A typical corona viruses containstwo un-translated 

regions (UTRs) at the 5′ and 3′ ends and 11 open reading frames (ORFs) that encode 27 proteins in its genome. 

All the structural and accessory proteins are translated from the sgRNAs of CoVs. Four main structural 

proteins are encoded byopen reading frames (ORFs) relative to other known coronaviruses. To determine 

theORFs, on the one-third of the genome near the 3'-terminus. The genetic and phenotypic structure of COVID-

19 in pathogenesis is very important.As of 22 June 2020, 8,860,331 confirmed cases and 465,740 confirmed 

deaths of COVID-19 have been reported globally among 216 countries, territories, or areas. So this article will 

highlight of this important strain of coronaviruses to be a modest contribution in providing the latest 

developments regarding COVIDReveiw-19. 
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I. Introduction 
Family of coronaviruses are a large and included spectrum of RNA related both viruses which may 

cause some of diseasesof animals as well as humans. Regarding humans, several types of coronaviruses are 

known to cause respiratory infections ranging from the common cold to more severe diseases such as Middle 

East Respiratory Syndrome (MERS) andsever acute respiratory syndrome coronavirus (SARS-CoV).Recently 

discovered coronavirus causes coronavirus disease COVID-19 [1]. 

Coronaviruses - CoVs (Covid -19) are enveloped single-stranded RNA viruseswith positive sense, that 

belong to the subfamily Coronavirinae, family Coronavirdiae, order Nidovirales. There are four genera of CoVs, 

namely, Alphacoronavirus (αCoV), Betacoronavirus (βCoV), Deltacoronavirus (δCoV), and Gammacoronavirus 

(γCoV), are distinguished.COVID-19 is an infectious disease caused by a newly discovered coronavirus. Since 

the start of the COVID-19 pandemic several months ago, Researchers have been puzzling over the different 

ways the disease manifests itself. They ranged from cases without symptoms at all to severe and acute 

respiratory distress syndrome, which can be fatal. What accounts for this variability? Might the answer lie in our 

genes
2
. Such questions have been a raised before  15 years ago. throughseveral studies in 2003 outbreak of 

severe acute respiratory syndrome (SARS), Ralph Baric and his colleagues at the University of North Carolina 

at Chapel Hill identified a gene that, when silenced by a mutation, makes mice highly susceptible to SARS-

CoV, the coronavirus that causes the disease called Toll-like receptor adaptor molecule (TICAM2), the gene 

codes for a protein that helps activate a family of receptors, called Toll-like receptors (TLRs), that are involved 

in innate immunity, the first line of defense against pathogens[3,4]. 

Attentiveness in the present time shifted to SARS-CoV-2, the new coronavirus strain that causes 

COVID-19. And TLRs have once again induce researchers’ interest this time to help explain the high number of 
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human who suffered from severe respiratory infections[4].At the end of 2019, a series of pneumonia cases of 

unknown cause appeared in Wuhan (Hubei, China) [5]. A few weeks later, in January 2020, deep sequencing 

analysis from lower respiratory tract samples identified a novel virus severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) ascausative agent for that observed pneumonia cluster [5]. On February 11th, 

2020, the World Health Organization (WHO) Director-General, Dr. TedrosAdhanomGhebreyesus, named the 

disease caused by the SARS-CoV-2 as ―COVID-19‖, and by March 11th, 2020 when the number of countries 

involved was 114, with more than 118,000 cases and over 4000 deaths, the WHO declared the pandemic status 

[6]. In subsequent comments we will use the word COVID-19 instead of SARS-CoV-2. 

for the time being the COVID-19 is became the most controversial because of its lethal behavior 

towards humans. SARS-CoV-1, MERS-CoV, and NL63 are the only three viral strains that are studied well, 

until now .The COVID-19 belongs to the nidovirales order. Positive-strand RNA genome and a rigid envelope 

are unique characteristics of the virus of this family so it is  did not get a lot of study [6,7]. 

 

II. Covid -19 Epidemiology 
The beginning of COVID-19 started from Wuhan City, Hubei province, in China. 55 % of the infected 

cases before one January 2020 were linked to the Huanan Seafood Wholesale Market. However, the first 

human-to-human case of SARS-CoV-2 infection reported on one December 2019 did not have any exposure to 

this market [7,8]. During January 2020, COVID-19outbreak to other towns of China because Festival travel in 

the Spring season. Thereafter COVID-19 was outbreakin other countries via international travelers.On13 

January 2020, the first case of COVID -19 infection was reported in Thailand, and after 15 January 2020 the 

first with COVID-19 was confirmed in Japan. On 25 January 2020, the number of confirmed cases had risen to 

2062, including 2,016 in China, Thailand, Hong Kong, Taiwan, Malaysia, Australia, France, Singapore, Japan, 

South Korea, the US, Vietnam, Nepal, and Sweden. On 30 January 2020, China confirmed a high rise in the 

number of cases with COVID-19, as well as  the presence of same infection in more than eighteen countries. 

Therefore, WHO announced the COVID-19 outbreak to be a Public Health Emergency of International Concern 

[68]. Then the COVID-19 epidemic reached all parts of the world and became a global pandemic. As of 22 June 

2020, 8,860,331 confirmed cases and 465,740 confirmed deaths of COVID-19 have been reported globally 

among 216 countries, territories, or areas. [6,9,10] 

 

III. Coronaviruses -CoV-2 (Covid-19)Genomedescription 
COVID-19 is a single stranded (positive-sense) RNA virus had been spherical or pleomorphic 

enveloped shapecontaining nucleoprotein within a capsid comprised of matrix protein. The envelope bears club-

shaped glycoprotein projections. Some coronaviruses also contain a hemagglutinin-esterase protein 

(HE)[11].(Fig. 1). 

 

 

 
Figure no 1: Schematic diagram of COVID-19. 

 

COVID-19has a  largest genomes (26.4–31.7 kb) among all known RNA viruses, with G + C contents 

varying from 32% to 43%. Variable numbers of small ORFs are present between the various conserved genes 

(ORF1ab, spike, envelope, membrane and nucleocapsid) and, downstream to the nucleocapsid gene in different 

coronavirus lineages. The viral genome contains distinctive features, including a unique N-terminal fragment 
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within the spike protein. Genes for the major structural proteins in all coronaviruses occur in the 5′–3′ order as 

S, E, M, and N [12].(Fig. 2). 

 

 
 

Figure no 2: The genomic structure and phylogenetic tree of coronaviruses: A, the phylogenetic tree of 

representative CoVs, with the new coronavirus COVID-19 shown in red. B, The genome structure of four 

genera of coronaviruses: two long polypeptides 16 nonstructural proteins have proceeded from Pp1a and pp1b 

represent. S, E, M, and N are represented of the four structural proteins spike, envelope, membrane, and 

nucleocapsid. COVID-19; CoVs, coronavirus; HE, hemagglutinin-esterase. Viral names: HKU, coronaviruses 

identified by Hong Kong University; HCoV, human coronavirus; IBV, infectious bronchitis virus; MHV, 

murine hepatitis virus; TGEV, transmissible gastroenteritis virus. [13]. 

 

Membrane of corona virus contained three or four proteins. The most proportion structural protein is 

the membrane (M) glycoprotein; it spans the membrane bilayer three times, leaving a short NH2-terminal 

domain outside the virus and a long COOH terminus (cytoplasmic domain) inside the virion.4 The spike protein 

(S) as a type I membrane glycoprotein constitutes the peplomers. In fact, the main inducer of neutralizing 

antibodies is S protein. Between the envelope proteins with exist a molecular interaction that probably 

determines the formation and composition of the coronaviral membrane. M protein  plays a critical role in the 

intracellular formation of virus particles without requiring S. In the presence of tunicamycin coronavirus grows 

and produces spikeless, noninfectious virions that contain M but devoid of S.[11,12]. 

 

IV. Covid-19 life cycle 
The way of entering and releasing of the Covid-19 virus into the human cell and then multiplying 

inside human cell, the complete entry processis mapped in Fig 2. The spike protein (S)of membrane COVID-19 

attaches to the specific site that is an angiotensin converting enzyme 2 (ACE2) receptors which is found on the 

surface of many human cells, especially those presented on the lung cells allowing virus entry. The COVID-19 

membrane Sprotein is subjected to proteolytic cleavages by host proteases (i.e. trypsin and furin), intwo sites 

located at the boundary between the S1 and S2 subunits (S1/S2 site). In a later stage happens the cleavage of the 

S2 domain (S20 site) in order to release the fusion peptide [13,14] 

The attachment between virus membrane protein S willtrigger the activation of the membrane fusion 

mechanism then then complete the entry trip to the host cell . Therefore, the specificity of the antibody may find 

a foothold on the targeted part by the virus on the host cell that is utilized it to entry, which is the ACE2 

receptor, such this hypothesis may be the promised goal to finding the treatment for the infection with the 

COVID-19 through the blocking of viral entry.Usually, COVID-19 will be ingested by human cell through 

process called endocytosis. But after entry of COVID-19 into the  cytoplasm, it has been suggested most likely 

that COVID-19 used a unique method as a mechanism resistance consisted from threesteps for its membrane 

fusion;including receptor-binding and induced commentary changes in Spike (S) glycoprotein followed by 

cathepsin L proteolysis through intracellular proteases and further activation of membrane fusion mechanism 

within endosomes [13,14,15]. Then, the endosome opens to release virus to the cytoplasm,and uncoating of viral 

nucleocapsid (N) is started via proteasomes which typically can hydrolyse endogenous proteins, but they are 

also capable of degrading exogenous proteins such as the SARS nucleocapsid protein [ 14,15]. 

When the COVID-19virion binds to its receptor on their host cell surface through its S1 subunit and the 

membrane spike is split by host proteases (Hasan et al., 2020) and then itis expected the fusion at low pH 
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between viral and host target membranes via S2 subunit. Then the final step that , the viral single stranded RNA 

is fully released into the cytoplasm. There takes place the replication and transcriptionprocesses which are 

mediated by the so-called replication/complex (RTC). Such complex is encoded in theviral genome and it is 

made of non-structural proteins (nsp) [ 16,17]. see fig 3. 

 

 
Figure no3. Schematic representation of the genome organization and functional domains of S protein for 

COVID-19. 

 

Structural proteins M,S, and E of COVID-19 that  are settled at cytoplasm and then inserted into the 

endoplasmic reticulum (ER) (Fig.4), and transfer to endoplasmic reticulum-Golgi intermediate compartment 

(ERGIC) [18,19]. Finally, novel virions are exported frominfected cells by transport to the cell membrane in 

smooth walled vesicles and then secreted via a process called exocytosis, so that can infect other cells. In the 

meantime, thestress of viral production on the endoplasmic reticulumeventually leads to cell death. However, 

the mechanism ofaction for novel COVID-19 is still complicated yet[18,20]. 

 

 
Figure no 2: The schematic diagram of the mechanism of COVID-19 entry and viral replication and viral RNA 

packing in the human cell.[18]. 
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V. Covid-19 Vaccines 
All Vaccines and antiviral drugs for coronaviruses that are based on membrane S protein have been 

previously evaluated. Du et. al. in 2009 demonstrated that several vaccines can be based on the S protein 

include full-length S protein, viral vector, DNA, recombinant S protein and receptor binding protein (RBD). 

Antiviral therapies are design based on S protein include receptor binding protein(RBD–ACE2) blockers, S 

cleavage inhibitors, fusion core blockers, neutralizing antibodies, protease inhibitors, S protein inhibitors, and 

small interfering RNAs.[21,22,23] There are some recombinant compounds such as interferon gama (IFN) with 

ribaverin which has only limited effects against COVID-19 infection [1]. The receptor-binding domain of 

SARS-CoV-2 has a higher affinity for ACE2 on humane cells, while it is a lower affinity for SARS-CoV-1, 

Angiotensin-converting enzyme (ACE) and its homologue ACE2, belongs to the ACE family of 

dipeptidylcarboxydipeptidase [23,24]. However, their physiological functions are varied. On the other hand, 

ACE2 serves as the binding site for COVID-19. Based on this information, Gurwitz in 2020 suggested using 

available angiotensin receptor 1 (AT1R) blockers, such as losartan, as therapeutics for reducing the severity of 

COVID-19 infections[24,25] 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.[23,24]. To understanding the transmission  

rate of COVID-19 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[25,26].According to the COVID-19 properties some of some experts and specialists experts have 

been suspecting that COVID-19 will be less virulent through human to human transmissions due to genetic 

bottlenecks for RNA viruses often occur during respiratory droplet transmissions.[27]. New and rapid studies 

on the composition of the COVID-19 and the mechanism of immune responses may serve to produce an 

effective vaccine. 
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