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Abstract
The currently COVID-19 virus appeared in China in the beginning at December
2019, infected more than thousands of humans, by causing a severe respiratory
disease (like pneumonia), in severe cases lead to death. Rapidly spread all over
the world and cause a pandemic as announced by the world health organization
(WHO), this virus showed a close evolutionary relation to other type of
coronavirus, the sever acute respiratory syndrome coronavirus SARS-CoV, which
is responsible for the endemic that appeared in 2002-2003. In this review it was
been focused on the causes of the pandemic as well as study the results of the
latest research in connection with the previous publications and the role of
molecular genetic analysis study of the viral RNA to get more knowledge about
the evolutionary relation, infectivity and immunity.
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1. Introduction
Since the end of the last year (2019) and so far, many world
countries are attacked by a viral infection that initially
diagnosed as pneumonia [1]. After one month of the
outbreak triggered in Wuhan (a city in China) [2] it is
considered as a pandemic, which is caused by a virus named
COVID-19 according to the finding of studies on the
genetic material isolate from chines patients [3]. All
countries are still struggling with the quick spread among
humans and the number of infected people is exponential
increased with high number of deaths by the lung frailer as
a consequence of the infection by this virus [2].
The main target of this review is to shed light on the
reasons for the spread of the COVID-19 to be a pandemic
and to understand the way the virus takes to invade the
human body cells and its evolutionary relationship with
other types of coronaviruses including sever acute
respiratory syndrome coronavirus SARS-CoV, which is
responsible for the endemic appears in 2002-2003, as well
as to MERS, endemic in the Middle East [4]. Furthermore,
in term of immunization the current review shade light on
the evidences that promising or not to give protection
against this pandemic.

as RNA virus particle belong to the Betacoronavirus, human
is the host when first isolated [5]. Coronavirus particle
mainly composed of four proteins spike S, membrane M,
envelope E and nucleocapsid N. lots of studies were
conducted to understand the function of each structural
protein and its relation with the coronavirus assembly,
virulence and infectivity.
The previous studies were conducted to reveal the role
and the structure of spike S [6] as well as M protein, they
were all failed to give a clear image for the structure and
assembly of these proteins, the main problem for identifying
such characteristic was the using of cryo-EM which is lack
of unlimited resolution [7]. Later publication performed by
Newman et al. (2011) [8] gave a clear images for M protein
and its essential role for giving the virus its specific shape
and size using both cryo-EM and cryo-electrom
tomography. This study showed that the physical
characteristic of the M protein is highly influenced the
density of spik proteins. And also showed that the M protein
interaction with other types of proteins such as N and S is
highly participating in the virus size regulation which all
helps for the assembly to be a complete Coronavirus particle
[8].
Other study showed the importance of spike
glycoprotein S in the virulence of coronavirus, its molecular
weight 180 kDa and consists of two subunits, and act as a
key for entering human cells [9,10], which is compatible
with a current study conducted by Ou et al. (2020) [11],
detecting the important of the S domain for infectivity, after

2. Spike Protein and its Role in the Virulence of
COVID-19
The COVID-19 is an outbreak pandemic currently appeared
in China in the beginning of December 2019, infected more
than thousands of humans around the world and causes a
severe respiratory disease (like pneumonia), it is classified
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antibody neutralization, and then act as a receptor binding
domain (RBD).

in 2002-2003 and 2004. Briefly, the sequence of the spike S
protein of two isolate of each virus including: COVID-19
(Severe acute respiratory syndrome coronavirus 2), SARSCoV1 (Severe acute respiratory syndrome-related
coronavirus), MERS coronavirus (Middle East respiratory
syndrome-related coronavirus, and Bat coronavirus, from
NCBI (National Center for Biotechnology Information) of
the National Library of Medicine, were blast and alignment
to see the percentage of the compatibility between the
selected S protein sequences. The reason for choosing S
protein, because it is containing the genetic information
coding S1 domain, this domain is the key for receptor
binding to ACE2 human cell as confirmed in previous
studies [13, 14, 9, 10]. The results showed that a high
percentage of identity between COVID-19 and SARSCoV1 is 75.9 %. The phylogenetic tree revealed the
presence of variable evolutionary relation between the
selected coronavirus; however, it showed a low diversity
between COVID-19 and SARS-CoV1 (see Figure 1). These
all conclude the presence of a close evolutionary relation of
the current pandemic causative agent and SARS-CoV.

3. Evolutionary Relation and Infectivity
Nucleic acid alignment study by Wu et al (2020) [12], was
performed to understand the evolutionary relation of the
current pandemic causative virus (COVID-19) with other
coronaviruses, the RNA analysis experiments of the
extracted RNA genome (from patient) of COVID-19
showed a high percentage of identity with bat SARS-like
coronavirus (COV) isolate (in China), and bat SLCoVZC45 virus, accession number MG772933 of
GenBank. The alignment sequence was performed for the
viral RNA (COVID-19) regarding to both SARS-CoV Tor2,
and bat-SL-CoVZ45 to facilitate the genes order of the viral
genome. Furthermore, the outcome of Wu et al. (2020) [12]
study has emphasis that this virus has an evolutionary
relation with the SARS-CoV. In this review a sequence
analysis was performed to get evidence for the evolutionary
relation between the current pandemic causative agent virus
and coronaviruses causing the SARS and MERS endemics

Figure 1. Phylogenetic tree according to the spike S protein of SARS-CoV. Sequences of Sprotein of the selected coronavirus
isolates are from NCBI (National Center for Biotechnology Information) of the National Library of Medicine. Alignment
performed using NCBI – BLAST.
Zhou et al., (2020) [15] infectivity studies showed that
the entry receptor for COVID-19 in human, bats, civets and
pigs, is ACE2, sharing this characteristic with SARS-CoV.
However it couldn’t infect mice because of lacking this
receptor in mice.
The finding of the work done by Wu et al (2020) [12]
showed that the spike protein of the COVID-19 particularly
the receptor-binding domain (RBD) is comparable to that in
both SARS-CoVs and SARS-like CoVs (see Figure 2) and
the percentage of identity was approximately 74% and 77%
respectively. Furthermore, they are all sharing the same
human cell entry receptor for invasion (ACE2). recent study
using a docking analysis indicate that S protein have the
ability to bind not only ACE2 but also CD26, and displayed
an image of the interface of COVID-19 with CD26 [16], a
previous study also showed that S protein of Bat-CoV
binding to several residues of CD26 [17], and this similarity
in invasion behavior also indicate that they could belong to
the same genus.
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Figure 2. Alignment of Receptor Binding Domain, amino acid sequences for COVID-19, SARS-CoVs, and bat SARS-like
CoVs. Key motifs participate in the binding with ACE2 of human cells are indicated by an orange square [12].
4. Animals that are Expected to be the Source of
the Pandemic
To understand and get information about the host of the
coronavirus, many studies were performed; one of these
was done by Song et al. (2005) [18] to investigate the source
of the pandemic outbreak of infection, caused by the SARSCoVs, in 2003 triggers in Korea. Their finding showed a
high similarity percentage of the virus genetic materials
isolated from both civet and human. The highly presence of
civets in the market and restaurant during the pandemic time
[19], and the observation of other study to investigate the
source of infection, which revealed the relation of the
infection of both customers and workers with the civets
(positively test for SARS-CoV) that housed in the restaurant
[20] these together reach to the suggestion that civets act as
a host for the SARS-CoV transmitted to the human and
causing a severe respiratory syndrome.
It is also known through previous research that bats are
the main host of coronavirus causing diseases for humans.
These studies, regarding the pandemic of coronavirus in
2003, indicated that the bats are the host animal for SARSCoVs, depending on the results of polymerase chain
reaction and serological study, and showed the presence of
the antibody to that virus as well as the presence of the virus
genome in the specimen taken from horseshoe bats [21, 22].
In the current pandemic, the first infection recorded in
Wuhan 2019 was for a man working in the market selling
wild animals and seafood, and no bats exist. However, the
amino acid analysis study of the COVID-19 in this patient
shows strong evidence that the virus is belong to the genus
Betacoronavirus.

coronavirus like SARS-CoVs and SARS-like CoVs,
particularly the infectivity entry domain, the research
showed that the immunization against SARS-CoVs after
recovery possibly will not prevent from infection with
COVID-19, this suggestion is based on the observation of
the presence of moderate cross-neutralization in the serum
between these two viruses [11].However, The interaction of
the COVID-19 with CD26 of the human cells, which is
mentioned above, could inspire scientists to find a new
therapeutics to prevent such infectivity pathway.
The subsequent experimental study on COVID-19
immunity and vaccine revealed that the necessity of
immunization about quarter to half population is essential to
defeat and reduce the virus transmission [23, 24, 25]. The
finding of studies showed that the immunization through
antibody neutralization insure the protection from the
subsequent infection with COVID-19 [26]. However, the
current research on other type of immunization including
the cytotoxicity of cells depending on antibody is uncertain
[27]. Although the work in progress for the assessing the
affectivity of COVID-19 vaccine in different country, Peiris
and Leung (2020) couldn’t accept the idea of the vaccine is
going to decrease the rate of infection spreading.
Furthermore, the experiments on COVID-19 vaccine are
still in phase three trials [28] and the ability of this vaccines
for reducing the transmission rate is still not evaluated, and
it is not expected to be a final elucidation. However, if the
vaccination results appeared to be effective and highly
reduce the death rate, it would be recommended, even it has
effect on the immunity of population and transmission [27].
Because there is no specific medication for COVID-19
treatment so far, it is very important to follow safety
guidelines including wearing face mask and washing hands
regularly in addition to the social distance [29, 30, 31].

5. Dose the Immunity Against One Genera of
Coronavirus Give a Protection from others? and
Does COVID-19 Vaccine give Protection / Reduce
Transmission?
Although the molecular studies showed a high percentage
similarity between COVID-19 and other type of

6. Conclusion
The global finding of the scientists was all beneficial
towards displaying their efforts and experimental studies
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which it is possible to open new horizons for other
scientists, and use the indicated features of the novel
COVID-19, to develop and find treatments that may
alleviate the severity of symptoms of the virus or working
to produce a vaccine to impede it to cause infection. Since
the work on vaccines is still ongoing and experiments are
incomplete, and there is no effective specialized treatment
against the virus, the safety guidelines which were
recommended by the World Health Organization should not
be neglect and the health policies should be updated
according to the number of deaths and infections in each
specific area.
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