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Vaccine Platform

DNA-based vaccines work by inserting synthetic DNA of viral gene(s)
into small DNA molecules (called plasmids). Cells take in the DNA
plasmids and follow their instructions to build viral proteins, which are
recognized by the immune system, and prepare it to respond to disease

exposure
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RNA vaccines introduce an mRNA sequence
coded for a disease-specific antigen. Once this
antigen is reproduced within the body, it is
recognized and triggers an immune response

Inactivated vaccines consist of the whole virus,
which has been killed with heat or chemicals so it

e

can't cause illness.
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Viral vector vaccines insert a gene for a viral protein
into another, harmless virus (replicating or non-
replicating), which delivers the viral protein to the
vaccine recipient, triggering an immune response.

AstraZeneca 6 MERCK % CanSinoBIO

{‘:ﬂ:z;" MWHUCTEPCTBO
-ﬁ”g{} 3APABOOXPAHEHUA
" PoccuiCKOW ®EQEPALIMM

Gohmonaohmon

Subunit vaccines introduce a fragment of the virus into
the body. This fragment is enough to be recognized by
the immune response and <timylate immunity.
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Creating Tomorrow's Vaccines Today Biopharmaceuticals

Live attenuated vaccines are made up of whole viruses that
have weakened in a lab. They tend to elicit a stronger
Immune response than inactivated vaccines.



Inactivated virus vaccines

RNA destroyed
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The inactivated virus cannot
replicate inside the body, so
higher doses are needed,
tyJJi{:aIIy alongside an
adjuvant to strengthen the
immune response.
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the genetic material of the
virus has been destroyed.
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Inactivated virus
vaccines generally
only induce
antibody-mediated
immunity (not
cell-mediated).
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Protein-based Vaccine

Plasmid SPike DNA
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Expand immortalized cells

Retrovirally transduce cells with plasmid carrying spike DNA
Grow large amounts of spike protein in cells

Purify spike protein and add adjuvent

Vaccination with spike protein

Induction of immune response
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1 Baculovirus delivers spike protein DNA from coronavirus to fall armyworm moth cell.

Mo .:::?‘ : I béz Moth cell produces spike proteins. . r?n—m j._—__ m m

3 Spikes stud a synthetic particle.

4 A saponin—-a purified plant
compound-is added to
boost the immune response.
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§ Vaccination aims to trigger
production of antispike antibodies,
blocking SARS-CoV-2 infection.

LAntibody Coronavirus



Viral Vector-based Vaccine
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Chimpanzee adenovirus SARS-CoV-2
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Two-vector vaccine against coronavirus

Vector creation

A vector is a virus that lacks a gene
responsible for reproduction and is
used to transport genetic material
from another virus that is being
vaccinated against into a cell.

The vector does not pose any hazard
to the body. The vaccine is based on
an adenoviral vector which normally
causes acute respiratory viral
infections

SARS-COV-2

4
THE SPIKE

CONSISTS
OF S PROTEIN

ENE CODING
PROTEIN

G
S

ADENOVIRUS ADENOVIRUS
VECTOR 1 VECTOR 2
AD26 ADS

A gene coding 'S protein of SARS-COV-2
spikes is inserted into each vector.

The spikes form the “crown” from which
the virus gets its name. The SARS-COV-2
virus uses spikes to get into a cell

2

First vaccination Second vaccination

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

Repeated vaccination takes place
in 21 days
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The body synthesizes'S protein , The vaccine based on another
in response, the production adenovirus vector unknown
of immunity begins to the body boosts the immune
response and provides
for long-lasting immunity

The use of two vectors is a unique technology of the Gamaleya
Center making the Russian vaccine different from other
adenovirus vector-based vaccines being developed globally

Source: Gamaleya Center, RDIF, 202



How the Pfizer/BioNTech vaccine works
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(1) Vaccine is based on part of
Covid-19's genetic code - or RNA
- that tells cells what to produce
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(@) When patient is injected with vaccine,
it enters cells and tells them to
produce coronavirus spike protein
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(@) This causes immune system to produce
antibodies and to activate T-cells ready to
destroy infected cells

(@) If patient gets Covid-19,
antibodies and T-cells T Y + Y v Y
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COVID-19 vaccine candidates in their
various development stages
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@ Source: WHO (as at 16.04.2021) | If a vaccine candidate is tested in two phases
in parallel, it is assigned to the higher phase in this chart
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Vaccine Brand Delivery Effectiveness Estimated
Method Cost per dose
Oxford- Adenovirus 2 (28 days) 62% (2 full Standard ~$4 USD
AstraZeneca transports doses) refrigeration
genetic 90% (1/2 first
material (DNA) dose, full 27<)
Moderna mRNA 2 (28 days) 95% -20C special ~$25-37 USD
refrigeration
Pfizer- mRNA 2 (21 days) 94% -70C Special ~$20 USD
BioNTech refrigeration
Gamaleya- Adenovirus 2 (28 days) ~91% Dry form can ~$10 USD
Sputnick V transports Limited data be stored at 2-
(Russia) genetic 8C
material (DNA)
Sinovac Inactivated 2 (3-4 weeks) ~65-91% Standard ~$30-60 USD
(China) viral particles Limited data refrigeration
Sinopharm (similar to a ~79-86%
(China) classical flu Limited data
shot)
Johnson & Adenovirus 1 ~57-72% in Standard ~$10 USD
Johnson transports moderate/sev refrigeration
(Janssen) genetic ere disease

material (DNA)



How some of the Covid-19 vaccines compare
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Common COVID-19 Vaccine Side Effects

These side effects of the COVID-19 vaccine may affect your ability
to do daily activities, but they should go away in a few days.

Side effects after your
second shot may be more
intense than the ones
you experienced after
your first shot. These side
effects are normal signs

-
b :_ that your body is building
‘ N— protection and should go
Headache away within a few days.

Contact your doctor or healthcare provider:

»
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e If the redness or tenderness where you got the shot increases after 24 hours
® If your side effects are worrying you or do not seem to be going away after a few days

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/expect/after.html
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Number of people fully vaccinated against COVID-19, May 16, 2021
Total number of people who received all doses prescribed by the vaccination protocol. This data is only available for
countries which report the breakdown of doses administered by first and second doses.

& Add country

India _ 40.49 million
United Kingdom - 20.1 million (May 15, 2021)
Brazil - 16.27 million
Turkey - 10,83 million
Mexico - 106 million
Russia - 2656 million
GErmanmy - 206 million [(May 14, 2021)
France - 826 million (May 13, 2021)
italy - 8.63 million

0 20 million 40 million &0 million S0 million 100 million 120 million

Source: Official data collated by Our World in Data - Last updated 17 May, 20:20 [London time) OurWorldinData.org/coronavirus = CC BY



Share of people who received at least one dose of COVID-19 vaccine, May 16,

2021
Share of the total population that received at least one vaccine dose. This may not equal the share that are fully vaccinated if the
vaccine reguires two doses.

€ Add country

Israel &H2.8%

34 3%

MMongolia

United Kingdom 53.9% (May 15, 2021)

Bahrain 49 3%
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47 5% (May 15, 2021)

Chile
47 1%

United States

Canada A5.1%

Germery | - > = 14,2021

29 8% (May 15, 2021)
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Source: Official data collated by Cur World in Diata - Last updated 17 May, 20020 (London time) CurworldinData.orgfcoronavirus = CC BY
P Dec 19,2020 () May 16,2021
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