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Abstract

The functions of existing proteins are explained based on the proteins of previously known
coronaviruses. While the role of most non-structural proteins in viral replication has been defined, the role
of some is still not fully explained. Four structural proteins have an essential role in combining virion and
being a target for coronavirus infection pathogenesis and drug development.
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Introduction
E protein

This protein activates protein by interacting with other proteins
in the cell. The E protein is an important virulence factor that plays a role
in bud’s separation from the cell. The assembly of viral parts plays a role
in pathogenesis and virus release. Even though its role in pathogenesis is
not fully known, the oligomerization of E proteins causes ion channel
structure. If there is no E protein in the virus, the viral load in the host was
found to be lower [1-23].

S protein

It is in the form of protrusions on the surface of the virus, on the
viral envelope, and allows the virus to attach to the host cell by binding
to the membrane and receptor fusion. It is an essential viral protein that
determines host cell tropism. S protein has S2, and S1 loops, primarily S2
protein is responsible for membrane fusion, and S1 protein is responsible
for binding to the host cell receptor. The S2 protein of 2019-nCoV is 93%,
similar to bat-SLCoVZXC21 and bat-SL-CoVZC45. In S1 protein, this
similarity is approximately 68%. Both the C and N terminal parts of the
S1 loop can bind to the host cell receptor. Even though SARS-CoV and
2019-nCoV are among separate tribes, both viruses have 50 protected
proteins in the S1 protein. This result; offers that the new coronavirus can
use angiotensin-converting enzyme 2 (ACE 2) as a receptor as in SARS-
CoV [1-23].

N protein

It plays a role in the regulation of transcription and replication of
viral RNA. The N protein also acts as an interferon antagonist, thereby
preventing the virus from being destroyed by the immune system. Along
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with M protein, they are envelope proteins that have a critical role in virus
release and structure. It includes two domains that can bind the viral
genome through various mechanisms. This protein binds to the nsp3
protein to provide contributes to the virion structure and binds the genome
to RTK [1-23].

M protein

It plays a vital role in the cry of viral intracellular balance. This
protein is essential for the host cell to become susceptible to the virus,
enabling the activation of the Interferon-beta (IFN-beta) pathway through
the Toll-like receptor-dependent mechanism [1-23].

Along with N protein, they are envelope proteins that have a
significant role in virus release and structure. It has three transmembrane
shapes virions (Virion = full virus particle), and sections, increases binds
to the nucleocapsid, and the membrane curve. It helps the stabilization of
the nucleocapsid protein. Hence, it helps the continuation and structure
and the nucleocapsid-RNA complex [1-23].

Hemagglutinin Esterase Protein

It is found on the envelope, more privately, a protein located in
beta coronaviruses. It permits the virus to link to the receptors, including
sialic acid [1-23].

The natural host of coronaviruses are bats, and their growth is
shaped in bats. It is confirmed that most coronaviruses in humans are
derived from bat reservoirs. Bat belongs to SARS-CoV-2 and subgenus
Sarbecovirus by various research groups. The genetic similarity of
betacoronavirus has been confirmed. At the same time, MERS-CoV
(roughly this degree of similarity with the genomes of 50%) or SARS-
CoV (about 79%) was not found (Figure 1-3) [1,2,4,5,9,24-28].
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Figure 1. There are four options for the intermediate host of COVID-19 [29].

Figure 2. Possible COVID-19 transfer paths[30].
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Figure 3. SARS-2 outbreak map for China, and Hubei Province[30].

References

1. Fan, X.; Cao, D.; Kong, L.; Zhang, X., (2020). Cryo-EM analysis
of the post-fusion structure of the SARS-CoV spike glycoprotein.
Nature Communications 11 (1), 3618.

2. Ou, X; Liu, Y.; Lei, X;; Li, P.; Mi, D.; Ren, L.; et al (2020).
Characterization of spike glycoprotein of SARS-CoV-2 on virus
entry and its immune cross-reactivity with SARS-CoV. Nature
Communications,11 (1), 1620.

3.  Smith, T. R. F.; Patel, A.; Ramos, S.; Elwood, D.; Zhu, X.; Yan,
J.; et al (2020). Immunogenicity of a DNA vaccine candidate for
COVID-19. Nature Communications, 11 (1), 2601.

4. Tai, W.; He, L.; Zhang, X.; Pu,J.; Voronin, D.; Jiang, S.; Zhou,
Y.; Du, L., (2020). Characterization of the receptor-binding domain
(RBD) of 2019 novel coronavirus: implication for development of
RBD protein as a viral attachment inhibitor and vaccine. Cellular &
Molecular Immunology, 17 (6), 613-620.

5. Tan,C.W.; Chia, W.N.; Qin, X.; Liu, P.; Chen, M. I.C.; Tiu, C,;
et al (2020). A SARS-CoV-2 surrogate virus neutralization test
based on antibody-mediated blockage of ACE2-spike protein—
protein interaction. Nature Biotechnology.

6. Toyoshima, Y.; Nemoto, K.; Matsumoto, S.; Nakamura, Y.;
Kiyotani, K., (2020). SARS-CoV-2 genomic variations associated
with mortality rate of COVID-19. Journal of Human Genetics.

7. Wrobel, A. G.; Benton, D. J.; Xu, P.; Roustan, C.; Martin, S. R.;
Rosenthal, P. B.; Skehel, J. J.; Gamblin, S. J., (2020). SARS-CoV-
2 and bat RaTG13 spike glycoprotein structures inform on virus
evolution and furin-cleavage effects. Nature Structural & Molecular
Biology.

8. Xia, S.; Liu, M.; Wang, C.; Xu, W.; Lan, Q.; et al (2020).
Inhibition of SARS-CoV-2 (previously 2019-nCoV) infection by a
highly potent pan-coronavirus fusion inhibitor targeting its spike
protein that harbors a high capacity to mediate membrane fusion.
Cell Research, 30 (4), 343-355.

9. Xiao, K.; Zhai, J.; Feng, Y.; Zhou, N.; Zhang, X.; et al (2020).
Isolation of SARS-CoV-2-related coronavirus from Malayan
pangolins. Nature, 583 (7815), 286-289.

Auctores Publishing — Volume 3(1)-030 www.auctoresonline.org
ISSN: 2690-8794

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Zost, S. J.; Gilchuk, P.; Chen, R. E.; Case, J. B.; Reidy, J. X.; et
al (2020). Rapid isolation and profiling of a diverse panel of human
monoclonal antibodies targeting the SARS-CoV-2 spike protein.
Nature Medicine.

Donchet, A.; Oliva, J.; Labaronne, A.; Tengo, L.; Miloudi, M.; et
al (2019). The structure of the nucleoprotein of Influenza D shows
that all Orthomyxoviridae nucleoproteins have a similar NPCORE,
with or without a NPTAIL for nuclear transport. Scientific Reports,
9 (1), 600.

Foni, E.; Chiapponi, C.; Baioni, L.; Zanni, |I.; Merenda, M.; etal
(2017). Influenza D in Italy: towards a better understanding of an
emerging viral infection in swine. Scientific Reports, 7 (1), 11660.
Jiang, H.-w.; Li, Y.; Zhang, H.-n.; Wang, W.; Yang, X.; etal
(2020). SARS-CoV-2 proteome microarray for global profiling of
COVID-19 specific 1gG and IgM responses. Nature
Communications, 11 (1), 3581.

Joo, E. J.; Wasik, B. R.; Parrish, C.; Paz, H.; Mbhlenhoff, M.; et
al (2018). Pre-B acute lymphoblastic leukemia expresses cell surface
nucleolin as a 9-O-acetylated sialoglycoprotein. Scientific Reports, 8
(1), 17174.

Ke, Z.; Strauss, J. D.; Hampton, C. M.; Brindley, M. A.; Dillard,
R.S.; etal (2018). Promotion of virus assembly and organization by
the measles virus matrix protein. Nature Communications, 9 (1),
1736.

Park, Y.-J.; Walls, A. C.; Wang, Z.; Sauer, M. M.; Li, W.; et al
(2019). Structures of MERS-CoV spike glycoprotein in complex
with sialoside attachment receptors. Nature Structural & Molecular
Biology, 26 (12), 1151-1157.

Peiris, J. S. M.; Guan, Y.; Yuen, K. Y., (2004). Severe acute
respiratory syndrome. Nature Medicine 10 (12), S88-S97.
Sonthonnax, F.; Besson, B.; Bonnaud, E.; Jouvion, G.; Merino,
D.; et al (2019). Lyssavirus matrix protein cooperates with
phosphoprotein to modulate the Jak-Stat pathway. Scientific Reports,
9 (1), 12171.

Tortorici, M. A.; Walls, A. C.; Lang, Y.; Wang, C.; Li, Z,; etal
(2019). Structural basis for human coronavirus attachment to sialic

Page 3 of 4


https://www.nature.com/articles/s41467-020-17371-6/
https://www.nature.com/articles/s41467-020-17371-6/
https://www.nature.com/articles/s41467-020-17371-6/
https://www.nature.com/articles/s41467-020-15562-9
https://www.nature.com/articles/s41467-020-15562-9
https://www.nature.com/articles/s41467-020-15562-9
https://www.nature.com/articles/s41467-020-15562-9
https://www.nature.com/articles/s41467-020-16505-0
https://www.nature.com/articles/s41467-020-16505-0
https://www.nature.com/articles/s41467-020-16505-0
https://www.nature.com/articles/s41423-020-0400-4
https://www.nature.com/articles/s41423-020-0400-4
https://www.nature.com/articles/s41423-020-0400-4
https://www.nature.com/articles/s41423-020-0400-4
https://www.nature.com/articles/s41423-020-0400-4
https://www.nature.com/articles/s41587-020-0631-z
https://www.nature.com/articles/s41587-020-0631-z
https://www.nature.com/articles/s41587-020-0631-z
https://www.nature.com/articles/s41587-020-0631-z
https://www.nature.com/articles/s10038-020-0808-9
https://www.nature.com/articles/s10038-020-0808-9
https://www.nature.com/articles/s10038-020-0808-9
https://www.nature.com/articles/s41594-020-0468-7
https://www.nature.com/articles/s41594-020-0468-7
https://www.nature.com/articles/s41594-020-0468-7
https://www.nature.com/articles/s41594-020-0468-7
https://www.nature.com/articles/s41594-020-0468-7
https://www.nature.com/articles/s41422-020-0305-x
https://www.nature.com/articles/s41422-020-0305-x
https://www.nature.com/articles/s41422-020-0305-x
https://www.nature.com/articles/s41422-020-0305-x
https://www.nature.com/articles/s41422-020-0305-x
https://www.nature.com/articles/s41586-020-2313-x
https://www.nature.com/articles/s41586-020-2313-x
https://www.nature.com/articles/s41586-020-2313-x
https://www.nature.com/articles/s41591-020-0998-x
https://www.nature.com/articles/s41591-020-0998-x
https://www.nature.com/articles/s41591-020-0998-x
https://www.nature.com/articles/s41591-020-0998-x
https://www.nature.com/articles/s41598-018-37306-y
https://www.nature.com/articles/s41598-018-37306-y
https://www.nature.com/articles/s41598-018-37306-y
https://www.nature.com/articles/s41598-018-37306-y
https://www.nature.com/articles/s41598-018-37306-y
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600963/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600963/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5600963/
https://www.nature.com/articles/s41467-020-17488-8
https://www.nature.com/articles/s41467-020-17488-8
https://www.nature.com/articles/s41467-020-17488-8
https://www.nature.com/articles/s41467-020-17488-8
https://www.nature.com/articles/s41598-018-33873-2
https://www.nature.com/articles/s41598-018-33873-2
https://www.nature.com/articles/s41598-018-33873-2
https://www.nature.com/articles/s41598-018-33873-2
https://www.nature.com/articles/s41467-018-04058-2
https://www.nature.com/articles/s41467-018-04058-2
https://www.nature.com/articles/s41467-018-04058-2
https://www.nature.com/articles/s41467-018-04058-2
https://www.nature.com/articles/s41594-019-0334-7
https://www.nature.com/articles/s41594-019-0334-7
https://www.nature.com/articles/s41594-019-0334-7
https://www.nature.com/articles/s41594-019-0334-7
https://www.nature.com/articles/nm1143
https://www.nature.com/articles/nm1143
https://www.nature.com/articles/s41598-019-48507-4
https://www.nature.com/articles/s41598-019-48507-4
https://www.nature.com/articles/s41598-019-48507-4
https://www.nature.com/articles/s41598-019-48507-4
https://www.nature.com/articles/s41594-019-0233-y/
https://www.nature.com/articles/s41594-019-0233-y/

Clinical Medical Reviews and Reports

20.

21.

22.

23.

acid receptors. Nature Structural & Molecular Biology, 26 (6), 481-
489.

van der Hoek, L.; Pyrc, K.; Jebbink, M. F.; Vermeulen-Oost, W.;
Berkhout, R. J. M.; et al (2004). Identification of a new human
coronavirus. Nature Medicine, 10 (4), 368-373.

Cong, Y.; Kriegenburg, F.; de Haan, C. A. M.; Reggiori, F., (2017).
Coronavirus nucleocapsid proteins assemble constitutively in high
molecular oligomers. Scientific Reports,7 (1), 5740.

Shi, D.; Shi, H.; Sun, D.; Chen, J.; Zhang, X.; Wang, X.; etal
(2017). Nucleocapsid Interacts with NPM1 and Protects it from
Proteolytic Cleavage, Enhancing Cell Survival, and is Involved in
PEDV Growth. Scientific Reports, 7 (1), 39700.

Wan, Q.; Song, D.; Li, H.; He, M.-1.,(2020). Stress proteins: the
biological functions in virus infection, present and challenges for
target-based antiviral drug development. Signal Transduction and
Targeted Therapy, 5 (1), 125.

Auctores Publishing — Volume 3(1)-030 www.auctoresonline.org
ISSN: 2690-8794

24.

25.

26.

217.

28.

29.
30.

Copy rights@ Cemil Koyunoglu

Prevent and predict. Nature Ecology & Evolution 2020, 4 (3), 283-
283.

Bogaert, D.; Dockrell, D. H., (2020). 100 years of influenza research
seen through the lens of Covid-19. Mucosal Immunology, 13 (4),
561-562.

Letko, M.; Seifert, S. N.; Olival, K. J.; Plowright, R. K.; Munster,
V. J., (2020). Bat-borne virus diversity, spillover and emergence.
Nature Reviews Microbiology 18 (8), 461-471.

Thi Nhu Thao, T.; Labroussaa, F.; Ebert, N.; V’kovski, P.; Stalder,
H.; et al (2020). Rapid reconstruction of SARS-CoV-2 using a
synthetic genomics platform. Nature 582 (7813), 561-565.

Yang, P.; Wang, X.,(2020). COVID-19: a new challenge for human
beings. Cellular & Molecular Immunology 17 (5), 555-557.

Gill, V. Coronavirus: A hunt for the 'missing link' host species.

He, G. Potential Factors Influencing Repeated SARS Outbreaks in
China.

Page 4 of 4


https://www.nature.com/articles/s41594-019-0233-y/
https://www.nature.com/articles/s41594-019-0233-y/
https://www.nature.com/articles/nm1024
https://www.nature.com/articles/nm1024
https://www.nature.com/articles/nm1024
https://www.nature.com/articles/s41598-017-06062-w
https://www.nature.com/articles/s41598-017-06062-w
https://www.nature.com/articles/s41598-017-06062-w
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206633/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206633/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206633/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5206633/
https://www.nature.com/articles/s41392-020-00233-4
https://www.nature.com/articles/s41392-020-00233-4
https://www.nature.com/articles/s41392-020-00233-4
https://www.nature.com/articles/s41392-020-00233-4
https://www.nature.com/articles/s41559-020-1150-5
https://www.nature.com/articles/s41559-020-1150-5
https://www.nature.com/articles/s41385-020-0291-9
https://www.nature.com/articles/s41385-020-0291-9
https://www.nature.com/articles/s41385-020-0291-9
https://www.nature.com/articles/s41579-020-0394-z
https://www.nature.com/articles/s41579-020-0394-z
https://www.nature.com/articles/s41579-020-0394-z
https://www.nature.com/articles/s41586-020-2294-9
https://www.nature.com/articles/s41586-020-2294-9
https://www.nature.com/articles/s41586-020-2294-9
https://www.nature.com/articles/s41423-020-0407-x
https://www.nature.com/articles/s41423-020-0407-x
https://www.bbc.com/news/science-environment-52529830
https://encyclopedia.pub/688.
https://encyclopedia.pub/688.

