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Fig. 1. Comparative analysis of three different coronavirus cutbreaks in the 21st century, including SARS-CoV, MERS-CoV and COVID-19.
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Figure 2. f-coronavirus particle and genome [9] (A) The B-coronavirus particle. B-coronavirus is an
enveloped, nonsegmented, positive-sense single-stranded RNA virus genome in a size ranging from
29.9 kb. The virion has a nucleocapsid composed of genomic RNA and phosphorylated nucleocapsid
(N) protein, which is buried inside phospholipid bilayers and covered by the spike glycoprotein
trimmer (S). The membrane (M) protein hemagglutinin-esterase (HE) and the envelope (E) protein are
located among the S proteins in the virus envelope. (B) 5 and 3’ terminal sequences of the SARS-CoV-2
genome. The gene order is 5-replicase ORFlab-S-envelope(E)-membrane(M)-N-3’. ORF3ab, ORFé6,
ORF7ab, ORF8, ORF9ab, and ORF10 are located at the predicted positions shown in the picture. 1a, 1b,
3a, 3b, 6, 7a, 7b, 8, 9a, 9b, 10 in the picture represent different ORF genes.
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Fig. 2. Schematic representation of the SARS-CoV-2 virus showing all its
companents, including a single strand RNA, envelop protein, nucleocapsid
protein, spike protein, and membrane protein.
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Figure 3. Ecology of emerging coronaviruses SARS-CoV, MERS-CoV, and SARS-CoV-2 are all bat
origin coronaviruses, which cause human infections after circulation in animal hosts of civet, camel,
and pangolin.
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Figure 1. Geographic location of Wuhan, Hubei Province in China. Hubei Province is located in the
central area of China, and the provincial capital is Wuhan.



Human angiotensin-converting enzyme 2 (ACE2) is a
functional receptor hijacked by SARS-CoV-2 for cell entry,
similar to SARS-CoV .ACE2 is a type I membrane protein
expressed in |11, heart, kidney, and 11icoti1c mainly
associated with cardiovascular diseases
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Fig. 2. Life cycle of SARS-CoV-2 and potential drug targets. 1) SARS-CoV-2 enters target cells via two ways, either via endosomes or plasma membrane fusion. In both
ways spike proteins (S1 e S2) mediate attachment to the cell membrane by binding to the ACE2 receptor, 2) In the endosomal via, spike proteins are activated by
cathepsin L or alternatively by transmembrane protease serine 2 (TMPRSS2) in close proximity to ACE2 receptor, which initiates fusion of the viral membrane with
the plasma membrane, 3) viral RNA is released and part is translated to produce polyproteins ppla and ppab, which are cleaved by proteases PIP™ and 3CL™° to yield
16 non-structural proteins that form the RNA replicase-transcriptase complex, 4) This complex drives the production of negative-sense RNAs through both replication
and transcription. A subset of around 9 subgenomic RNAs including those encoding all structural proteins (S-spike, M-membrane, N-nucleocapsid and E-envelope) are
translated, 5) Viral nucleocapsids are assembled from genomic RNA and N protein in the cytoplasm, followed by budding into the lumen of endoplasmic reticulum
(ER)- Golgi complex, 6) Virions are then released through exocytosis. Potential SARS-CoV-2 targets and drugs are shown in red. The drugs and treatment strategies
investigated aim to inhibit viral entry/replication into human cells, avoid cytokine storm or decrease hyperinflaimmation and lung injury. ACE - Angiotensin-
Converting Enzyme, ARB — Angiotensin Receptor Blocker, CQ - Chloroquine, HQ - Hydroxychloroquine, TMPRSS2-Transmembrane serine protease 2, IL-interleukin,
JAK- Janus kinase.



Spectrum of Infection:

COVID-19 has been considered as a type of -/ /111111 infectious
disease, and - - with mild symptoms can recover in 1-2
weeks. SARS- CoV 2 1nfect10n can cause five dierent outcomes:
asymptomatically infected persons (1.2%); mild to medium cases
(80.9%); severe cases (13.8%); critical case (4.7%); and death (2.3%
in all reported cases)
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How mRNA COVID-19
Vaccines Work

Understanding
the virus that
causes COVID-19.
Coronaviruses, like the one that
causes COVID-19, are named for
the crown-like spikes on their
surface, called spike proteins.

These spike proteins are ideal
targets for vaccines.
What is mRNA? %

Messenger RNA, or mRNA, is
genetic material that tells your
body how to make proteins.

When your body

.. . responds to the
What is in the vaccine? vaccine, it can
sometimes cause a
The vaccine is made of mRNA mild fever, headache,
. . - The vaccine DOES or chills. This is
wrsfpped in a coating that makes NOT contain ANY Compietaly momnal
delivery easy and keeps the body virus, so it cannot and a sign that the

T give you COVID-19. vaccine is working.
from damaging it. It cannot change S
your DNA in any way.

How does the
vaccine work?
The mRNA in the vaccine teaches
your cells how to make copies

of the spike protein. If you are After the mRNA delivers the
exposed to the real virus later, iniction, wour calls: Lyslc

) A S ~ itdown and get rid of it
your body will recognize it and ~N
know how to fight it off.

GETTING VACCINATED?

For information about COVID-19 vaccine,
visit: cdc.gov/coronavirus/vaccines
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Fig. 2. Schematic representation of the SARS-CoV-2 virus showing all its

companents, including a single strand RNA, envelop protein, nucleocapsid
protein, spike protein, and membrane protein.




How Viral
Vector COVID-19
Vaccines Work

Urdderstanding
the virus that
causes COVID-189.
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Moderna COVID-19 Vaccine

" Pfizer-BioNTech COVID-19
Vaccine

Janssen COVID-19 Vaccine

Astrazenca vaccin

Sputnik vaccine

Sinophrm vaccine

Bharat vaccine
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