Immune response to SARS CoV?2
and vaccines
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The immune response to SARS-CoV-2 is not yet elucidated. However,
predictions can be made using studies on SARS-CoV and MERS-CoV.

Upon entry into the alveolar epithelium, the virus is recognized by innate
immune receptors, such as the RNA sensors TLR7/8 and RIG-I/MDA-5,
and the inflammasome sensor, NLRP3. This leads to the activation of NF-kB
and IRF3/7 and the subsequent production of pro-inflammatory cytokines
(e.g. IL-1F and IL-6) and type | IFNs, respectively. The antiviral activity of
type | IFNs is essential in limiting the propagation of the virus and is further
amplified by the expression of a plethora of ISGs such as RNAse L.
Cytokines released by infected cells modulate the adaptive
response by recruiting and activating immune cells such as macrophages, B
cells, and T cells to orchestrate the elimination of the virus. However, an
unbalanced immune response can lead to hyper-inflammation causing some
of the severe clinical symptoms of COVID-19.
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Why COVID-19 is more severe in older
individuals?

Young individuals Aged individuals
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SARS CoV2 vaccine strategies
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https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html



Pfizer, Moderna
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"« Ininactivated virus vaccines,
the genetic material of the
virus has been destroyed.
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immune response.
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MERCK, Pasteur Institute, Themis Bioscience Austria

Viral vector vaccines (replicating)

Viral vector

(eg measles Replicating viral vector
virus) vaccines use a
G di non-coronavirus vector
egz;sn-% \’/”g modified to include a gene
anggen that encodes a target antigen.
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The virus replicates inside
the body. Then, in antigen-
presenting cells, the
SARS-CoV-2 antigen is
produced and presented for
T helper cell recognition.
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Oxford vaccine- Astra Zeneca, Johnson&Jonhson

Viral vector vaccines (non-replicating)

Vector with a gene coding (S protein
of coronavirus gets into a cell

Viral vector

(eg adenovirus) Non-replicating viral vector

Gene encoding
SARS-CoV-2
antigen

... except that they cannot
replicate inside the body
and so require higher
doses to be effective.
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Gamaleya Center- Sputnik vaccine

Second vaccination

Repeated vaccination takes place
in 21 days
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The vaccine based on another
adenovirus vector unknown

to the body boosts the immune
response and provides

for long-lasting immunity



Subunit vaccines
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With the help of antigen-
presenting cells, the
antigens are recognised by
T helper cells as with a real
viral infection.
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Subunit vaccines use the
antigen of the virus without
any genetic material, usually
with an adjuvant to give a
better immune response.
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Subunit vaccines
generally only induce
antibody-mediated
immunity (not
cell-mediated).
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Novavax, Sanofi etc

Virus-like particle vaccines

-CoV- Virus-like particles (VLPs)
ff,\ﬁi,-f,: ?f:e%l mimic real viruses, but contain
(no RNA) no genetic material.
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When the VLP is engulfed
by antigen-presenting
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presented for recognition.
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DNA vaccines

DNA plasmid DNA vaccines are bacterial-
derived DNA plasmids that
Gene encoding have been modified to include

SARS-CoV-2 a gene that encodes a viral
antigen

antigen.

Once inside cells, the DNA
is transcribed and
translated to produce the
antigen.
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The antigen is recognised
by the immune system in
the same way as if it had
entered the body as part
of a virus.
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