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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.
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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.

NOVAVAX :gsClover

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

Adjuvant—— ¥ {

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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T cell
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Antibody-mediated immune
response and memory

"« Ininactivated virus vaccines,

the genetic material of the
virus has been destroyed.

Antigen-
presenting
cell

Antigen

Inactivated virus
vaccines generally
only induce
antibody-mediated
immunity (not
cell-mediated).
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1 Baculovirus delivers spike protein DNA from coronavirus to fall armyworm moth cell.

cell ,: {HIS béz Moth cell produces spike proteins. & r Em j.-: m m

3 Spikes stud a synthetic particle.

4 A saponin—a purified plant
compound-is added to
boost the immune response.

Saponin 5
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S Vaccination aims to trigger
production of antispike antibodies,
blocking SARS-CoV-2 infection.

T—Antibody Coronavirus



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
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THE SPIKE
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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 ,
in response, the production
of immunity begins

The vaccine based on another
adenovirus vector unknown

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
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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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RNA

(@) When patient is injected with vaccine,
it enters cells and tells them to
produce coronavirus spike protein

Antibody
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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
are automatically U T
triggered to fight virus l'IJ T L‘J T

SEi PA graphic. Source: Nature
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Oxford Uni-
AstraZeneca

=

Mo;ema

=

Pfizer-BioNTech

Gamaleya
(Sputnik V)

Sinovac
(CoronaVac)

=

Novavax

<1

Janssen

Type

Viral vector
(genetically
modified virus)

RNA
(part of virus
genetic code)

RNA

Viral vector

Inactivated
virus
(weakened
virus)

Protein-based

Viral vector

Source: UK government, Reuters
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Storage

2 to 8°C
(6 months)

-25 to -15°C
(7 months)

-80 to -60°C
(6 months)

-18.5°C
(liquid form)
2 to 8°C
(dry form)

2 to 8°C

2 to 8°C

2 to 8°C
(3 months)
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Covaxin (also known as BBV152 A, B, C) i
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Effectiveness at preventing

Mixing mRNA, adenoviral, and spike-adjuvant vaccines for

protection against COVID-19

Supply and availability issues for government-approved
vaccines, together with worries about rare side-

effects (such as thrombotic thrombocytopenia), have

necessitated the switch to heterologous COVID-19
vaccination schedules—an approach commonly known

as mixing vaccines. Several studies have addressed the

efficacy and safety of this practice in the battle against
SARS-CoV-2 and its variants.** Adding to this evidence

base, an Article in The Lancet by Arabella Stuart and

colleagues reports the findings of the Com-COV2 Study
Group, a multicentre survey network of nine institutions

in the UK.™

The study participants (1072 individuals, 42.1%
women, and ranging in age from 50 years to 78 years)
received either homologous or heterologous prime-

boost vaccination schedules against COVID-19 with
chimpanzee non-replicating adenovirus  (ChAdOx1
nCoV-19, hereafter referred to as ChAd), Phzer-
BioNTech mRNA (BNT162b2, referred to as BNT),
Moderna mRNA (mRNA-1273, referred to as m1273), or
Novavax Matrix M-adjuvanted recombinant § protein
(NVX-CoV2373, referred to as NVX) vaccines. This
study is a follow-up of another report published by the
same group,’ and the findings support previous data
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2 Years of the COVID-19 Pandemic
447 M @ That's 6% of the world’s population and about the

combined population size of the 27 countries that
Global Cases make up the European Union.

6 M * 0.075% of the world’s population has died of

COVID-19. For comparison, approximately 2.7%
Deaths of the world’s population died of the Flu of 1918
and 5-40% died of plague.

38 o M ‘ ’\/ 85% of people who have had COVID-19

have recovered.

Recovered .
63.3% of the world’s population has received at least
1 0 o 8 B = 1 dose of COVID-19 vaccine. That means, 36.7% of
4 [ﬁ the world remains completely unvaccinated, and only
v‘cc"}‘. Doses 13.6% of people in under-resourced countries have
Administered received at least one dose of COVID-19 vaccine.
] AMERICAN Source(s). https://coronavirus.jhu.edu/map.htmi https.//ourworidindata. org/covid-veccinations
L SOCIETY FOR hitps.//european-union eurcpa, eu/pninciples-countnes-history/key-facts-and-figures/ife-eu_en

MICROBIOLOGY https://wew statista_com/statistics/ 1087 466/ covid19-cases.recovenes.deaths-woridwide/



e Radio Angulo [ 27 January 2022

Clinical trial with Cuban
vaccines shows high titers of
neutralization against omicron

Tweet

A clinical trial of viral neutralization at the Pedro
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Receiving a two-dose series of an mRNA
(OVID-19 vaccine during pregnancy s
assocated with

about 60% reduced risk of COVID-19

1, "!\T’;':v')"'\'
@?O hospitalzation in babies younger than
e
J L ~ Gmonths old
h)
\ ) Peoplewhoarepregnant,maybecome
% , " pregnant, orare breastfeeding should
- getvaccinated against COVID-19
/ |
/ dc.gov/coronavirus
y ‘ g

15

PREGNANT PEOPLE with 31 o/
symptomatic COVID-19 have a ONLY 0
of pregnant people
have been vaccinated

10%

INCREASED RISK OF DEATH.

against COVID-19

COVID-19 during pregnancy increases the risk for adverse
pragnancy and neonatal outcomes, including preterm birth
and admission of the baby to an intensive care unit.

GET VACCINATED.
FIND A COVID-19 VACCINE NEAR YOU.

/ / VACCINES.GOV
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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:

»

G

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

oooooooooo







(1Fee oYY 3) pguw 599 Sy

JL VA YL ol e KV
Gl o MG STy pye oy )l Aol £9° 9 Jol Suy 3 0Ly Tl gy
239 3 Jy) g 2 il Sy e Ima .
tal » ‘ ’Ju’*’-
Sl ot oSy
(Jhe 1A VL) oM Jgpf i b il
(33,80 3237 (s Lot} (5 ot $1y10 21,31 53 Had) je8ulom b
(JW A VL) W SySeiuly 39,7A Sy el
11 2
W) Sl oS g0 g5asls b
(Je 1A VL) 2 Sgpfgls b 20 12
(¥ Sgen! gt <) Syl ey 9 Sl b
(33,8 Gu35 ) ane (g lost 51510 31,90 30 lad) 1359kl
151 2l
(Jl 1A V) %l Sggf oy b oLt 9 e ool
(33550 B2 357 (o hon (5 ot )10 31,31 5 ad) j98alemt
(33,50 035 g Aaa) 55kt 51515 31,30 5 Sad) 598 o oy 595 Lo




U9yS aunSlo o)L s B 355 blyss

oo M LS (g1l 314!
VIS 6&21-.\:\..6 HIV&_QA.&.C .L;s:\.?; ‘é....uYU 6=L.I'.69-é.b)
L9118 B uiliS Urae LI (U oL

(oo At 0 A a3 /

i covin-1




"

pllii il N o -
TR 2y 7
oo T = s - - - r
) ) A :é/‘ J.c,....yc..,,/. 24
e & . - g .
. - vk 'Jf"v’".—./.v';a‘a'

< : s ighan

\
“
.

e (e 33 il Sledd § SR P ee 0RO Joll 10 Lol £ e elae
G o e Glesline 50 VA 90T Ty ey 33 B2, ISR ge
plaal g pdeu L

Sl e pean Lo e WSS0L G golaal Sl ptae e Slglae cdla o 5y SV v S L
2% Samae Sl LSy ) cep e VB S BD Lw e sl o VA S LSy pay 50 Seus
Shdalid G L S Sl o S Sy a0 L Sl e SN e G s ea S Sl s ) eas
Al L e gan 50 a3 S 50 VESSNYIAY Fose VA S Sy e GulsS Gaeae A L Sl e
el S e Sl Sl S, pady 5 plen 50 SeSly SIS e ke Solae G GlaSl , X Sl
e T A

Lase 5 a3 200w 590 S 20l e b el e S Jlaa p e 5 P 50 el BV ) e
SS gy SalS b K e © S0 e e Sl S e 50 S S Wl e

J,—'—&»‘():M;.;,ha;)i_,:-—;x;-—;§|)a\eshJ',aJHL.)));—J&—'M"-Q

Sode> JlaI 50
- .‘. ! ’,h




COVID-19 vaccine doses administered by manufacturer, European Union Our World

All doses, including boosters, are counted individually

800 million
700 million
600 million
—— Pfizer/BioNTech
500 million
400 million
300 million
- Moderna
200 million J— Oxford/AstraZeneca
Johnson&Johnson
— Sputnik V
100 million Sinovac
| Sinopharm/Beijing
Novavax
0 + Covaxin
Dec 27,2020 Jun4, 2021 Sep 12,2021 Dec?21,2021 May5,2022
Source: Official data collated by Our World in Data OurWorldInData.org/covid-vaccinations e CC BY

Source: Official data collated by Our World in Data CCBY
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Thank you for your attention
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