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Life expectancy bounce-backs amid continued losses

Life expectancy changes since the start of the COVID-19 pandemic

Estimates for 2021 are adjusted for the weeks with missing data in 2021 Avg. change

20162019 A ey As of

[ 1912119720 20/21A¥y5.y  WeEK

Bulgaria o 5 . -42.4 -178 246 +1.6 52
Slovakia L % -33.8 93 245 +3.1 51
Poland Pt e e -26.3 -145 -11.7 +2.0 52
Lithuania e -+ 258 182 7.7 +5% 52
UsA § . -25.8 255 -0.3 +20 52
Hungary ee——® -23.8 83 155 +28 52
Estonia $ = 234 18 215 +35 52
Czech Republic C— e -21.2 115 9.7 422 51
Chile — =209 -130 -79 : 52
Croatia —t -204 96 109 +32 52
Greece PR =155 3.1 125 : 52
Scotland TF—_e 96 -89 -0.7 +08 52
Northern Ireland > i 94 88 07 +1.9 52
England and Wales - e 93 -11.4 21 +1.7 52
Austria (= 7.5 -80 +04 +25 52
Netherlands g 75 1.7 +02 +19 52
Portugal S . 1.5 82 07 +1.7 52
Slovenia _— - 7.2 104 +32 +25 52
Spain (o} -6.4 150 +86 +2.9 52

Italy C——— 6.3 126 +62 +3.] 47
Germany P 55 26 -29 +23 52
Iceland o 1.6 29 +13 +9 52
Belgium — 1.1 -120 #10.9 +3.0 52
France [ —— 48 -1.0 62 +52 +1.7 52
Denmark - 03 +#1.1 15 +2.1 52
Finland o * 0.2 05 +03 +1.8 51
Sweden — * 0.2 76 +74 2.6 52
Switzerland i -® 40.9 -80 490 +30 52
Norway 2 420 421 01 22 52

42 months 36 30 24 -18 12 6 Life +6 months
< expectancy
slis Jasdha in 2019




Life Cycle of SARS-CoV-2



https://www.youtube.com/watch?v=k2GlafQ9YhY
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https://www.nature.com/articles/s41579-020-00468-6/figures/1

Reakce organismu

* Replikace viru - WP4846

e Viral subversion of host defence:

* ER stress and unfolded protein response - WP4861

* Autophagy and protein degradation -WP4860, WP4936,
WP4863

* Apoptosis - WP4864

* Integrative stress response:
* Renin-angiotensin - WP4883, WP4965
e Coagulopathy - WP4927

* Innate Immune Response:
* PAMP signalling - WP4912

* Induction of interferons and the cytokine storm - WP4868,
WP4880, WP4876

e Altered host metabolism - WP4853

https://covid.pages.uni.lu/map contents
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Genom SARS-Cov-2
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Receptor-binding domain ACE2 contact residues



SARS-CoV-2 S protein + ACE2

"7
Berka K (2022) https://virus.img.cas.cz/

RBD/RBM

e Hlavni kontakt s bunkami

Mittal A, Manjunath K, Ranjan RK, Kaushik S, Kumar S, et al. (2020)
COVID-19 pandemic: Insights into structure, function, and hACE2
receptor recognition by SARS-CoV-2. PLOS Pathogens 16(8):
€1008762. https://doi.org/10.1371/journal.ppat.1008762
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1

008762



https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1008762
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ACE2 —what is it? Why do we care?
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Receptor binding domain (RBD) antibodies
contribute more to SARS-CoV-2 neutralization
when target cells express high levels of ACE2
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Fig. 1. 293T cell clones expressing ACE2 at different levels. (A) ACE2 expression in 293T cells
engineered to express different levels of ACE2. ACE2 surface expression was measured by flow
cytometry, and the histograms show the distribution of expression levels over a population of
cells. Vero E6 cells are included for comparison. (B) Relationship between ACE2 expression in
the four 293T target cell clones and infection by lentiviral particles pseudotyped with the
SARS-CoV-2 D614G spike.

https://www.biorxiv.org/content/10.1101/2022.08.29.505713v1
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CoV-AbDab

The Coronavirus Antibody Database
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http://opig.stats.ox.ac.uk/webapps/covabdab/



http://opig.stats.ox.ac.uk/webapps/covabdab/

Rare, convergent antibodies targeting the stem helix broadly neutralize diverse
betacoronaviruses
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Spike protein interactions with
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Escape calculator for SARS-CoV-2 RBD

escape (arbitrary units)
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Genomic surveillance



Varianty - Genomy SARS-Cov-

Genomic epidemiology of SARS-CoV-2 with subsampling focused globally over the past 6 months
& Built with nextstrain/ncov. Maintained by the Nextstrain team. Enabled by data from (@

Showing 2912 of 2912 genomes sampled between Dec 2019 and Aug 2022.
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WHO guidelines (13.1.2023)

+ 3C-Protease inhibitor + Systemic corticosteroids (dexamethason)
(nirmatrelvir-ritonavir)(Paxlovid ©)

+ RdRp mutator (molnupiravir) + IL-6 receptor blockers (tocilizumab)

+ RdRp inhibitor (remdesivir) + JAK inhibitor (baricitinib)

- Systemic corticosteroids (dexamethason) + RdRp inhibitor (remdesivir)

- colchicine - JAK inhibitors (ruxolitinib and tofacitinib)

- fluvoxamine - RdRp inhibitor(remdesivir)w critical COVID-19
- convalescent plasma - convalescent plasma

NOT recommended (regardless severity)

- Spike antibodies (sotrovimab and casirivimab-imdevimab) — due to Omicron
- Antimalaricum (hydroxychloroquine)

- Anti-HIV protease inhibitor (lopinavir-ritonavir)

- Antiparasitic (ivermectin)

https://app.magicapp.org/#/guideline/6914
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Clinical trla\s
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Ebselen, Lopinavir/Ritonavir, Triazavirin

Zhao et al. Mechanism of Action of Small-Molecule Agents in Ongoing Clinical Trials for SARS-CoV-2: A Review
Front. Pharmacol., 25 February 2022 https://doi.org/10.3389/fphar.2022.840639
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Drugs

Favipiravir

Molnupiravir

AT-527

Galidesivir

Sofosbuvir

Azvudine

Tenofovir, ricitabine
PF-07321332
PF-07304814
s-217622
FB2001
Ebselen
Lopinavir/ritonavir

Triazavirin
Chloroquine/hydroxychloroquine

Umifenovir/arbidol
Niclosamide
Chlorpromazine
Baricitinib
Proxalutamide
Dutasteride
Camostat mesylate
Nafamostat mesylate
PTC299
Teriflunomide
Nitazoxanide
Fluvoxamine
Plitidepsin
Ivermectin
Apilimod

“Registered on ClinicalTrials.gov.

No. of
clinical trials
registered®
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Molecular target

RdRp
RdRp

RdRp

RdRp

RdRp

RdRp

RdRp

RdRp

3CLpro

3CLpro

3CLpro

3CLpro

3CLpro

3CLpro

RNA synthesis/3CLpro
Endosomal entry

Endosomal entry
Endosomal entry
Endosomal entry
Endosomal entry

Androgen receptor antagonist
5-alpha-reductase inhibitor

TMPRSS?2 inhibitor
TMPRSS2 inhibitor
DHODH inhibitor
DHODH inhibitor

Endosomal entry/Inflammatory response regulation
Sigma-1 receptors agonist

eEF1A inhibitor
IMPA/B1 inhibitor
PIKFYVE inhibitor

Development strategy

Repurposing
Repurposing

Novel

Novel
Repurposing
Repurposing
Repurposing
Repurposing
Novel
Novel
Novel
Novel
Repurposing
Repurposing
Repurposing
Repurposing

Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing

Zhao et al. Mechanism of Action of Small-Molecule Agents in Ongoing Clinical Trials for SARS-CoV-2: A Review
Front. Pharmacol., 25 February 2022 https://doi.org/10.3389/fphar.2022.840639

Approval status
(for COVID-19)

Approval by FDA
EUA in several
countries
Approval by
MHRA; EUA by FDA
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
EUA by FDA
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
EUA by FDA at
earlier outbreak
(chloroquine)
Non-approved
Non-approved
Non-approved
EUA by FDA
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved


https://doi.org/10.3389/fphar.2022.840639

Cryo-EAM RdRp of SARS-CBoV-Z.

E apo - RdRp
N=_ | NiRAN Intcrface r g ¢ complcx
(front view)
C
Fingers nsps.1
apo - RdRp
complex

Thumb

(top view)

RdARp complex with
extending RNA
(top view)

Extending
RNA

Mittal A, Manjunath K, Ranjan RK, Kaushik S, Kumar S, et al. (2020) COVID-19 pandemic: Insights into structure, function, and
hACE?2 receptor recognition by SARS-CoV-2. PLOS Pathogens 16(8): e1008762. https://doi.org/10.1371/journal.ppat.1008762
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1008762
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http://pdb101.rcsb.org/learn/resources-to-fight-the-covid-19-pandemic/the-search-for-drugs-to-fight-covid-19
http://pdb101.rcsb.org/learn/resources-to-fight-the-covid-19-pandemic/the-search-for-drugs-to-fight-covid-19

Remdesivir historie

= Orphan Drug Status in USA (Mar)
[ Orphian Drug Status withdrawn in USA, as requested by Gilead (Mar)
= Emergency Use Authorization in USA (May]
B Speaal Approval for Emergency in Japan (May)
= Conditional approvalin Taiwan (May)

= Resincled approval for emengency wse in India (Jun)
= Comditional appraval in Singapons (Jun)
p Canditional approval in EU (Jul)
| Emergency medicine approval in LAE (Jul)
p Provisional approval in Auwstralia (Jul)

= Conditional approval in South Korea (Jul)

i i |
Pheasee | irints inttiated i Ebala = Conditional approval in Canada (Jul)

¥

virus disease (Oct) = MDA submitted in ILSA (Aug)

ACTT-2 MCTO4401579

REMDACTA; NCTo4400262 N

o CARAVAN: NCTO4431453 Est. Jan 201
[ Phase Il trials in COVID-19

B Phase Wil trial in COVID-19 (paediatric)




Remdesivir aktualne

* WHO — uprava guidelines
https://www.who.int/publications/i/item/therapeu
tics-and-covid-19-living-guideline

* recommendation against the use of remdesivir in

hospitalized patients with COVID-19, regardless of
disease severity.

e a conditional recommendation for remdesivir for
non-severe COVID-19. (as of 13.1.2023)

* EMA — stale autorizovan od 20.7.2020
» Cekaji na kompletni vysledky WHO studie



https://www.who.int/publications/i/item/therapeutics-and-covid-19-living-guideline
https://www.who.int/publications/i/item/therapeutics-and-covid-19-living-guideline
https://app.magicapp.org/#/guideline/nBkO1E/rec/nBMO8R
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Molnupiravir S
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* Pilulka I 0

* Blokuje replikaci SARS-CoV-2 — umutuje vir

* 74dné zavainé vedlejsi efekty na OH OH

dobrovolnicich

* prevence hospitalizace se zavaznymi formami
a smrti

https://www.mpg.de/17362204/0812-bich-molnupiravir-152115-x
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Molnupiravir MoA

Step 1: Incorporation

+gRNA template
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|
TR IRATILE Sy

—gRNA product

+gRNA template |

—gRNA product

Step 2: Mutagenesis
RdRp ———
—gRNA template
S TTTTT T T T T T T T T T T T T T T T T T TT] 5
3!
B
S LIIIIIIAILIIG]
+gRNA product
o ‘\.[/
—_ |
gRNA template P, N
™Y // \\ Y4
+gRNA product A /..l\

Kabinger, F., Stiller, C., Schmitzov3, J. et al. Mechanism of molnupiravir-induced SARS-CoV-2 mutagenesis. Nat Struct Mol Biol 28, 740-746
(2021). https://doi.org/10.1038/s41594-021-00651-0



Paxlovid vz Molnupiravir

o RNA replication

c Attachment and entry
Replication »jw LX)
transcription complex Circulating RNA

SARS-CoV-2

—T— -
Host cell membrane

Ribosomes

Translation of
viral proteins

Polyprotein chains

Transcription and
translation of structural
and accessory proteins

g Mpro Paxlovid G Assembly, packaging,
FF and release
: PF-07321332
Fio - ‘ Main protease (Pfizen)
HN \
7‘\:.\;/0 g ‘ Viral protelns
g\ NNy @
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Chemical
structure

https://erictopol.substack.com/p/why-paxlovid-is-a-just-in-time-breakthrough
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Paxlovid

* PF-07321332; ritonavir

e orally active 3CL protease inhibitor

* November 2021, Pfizer positive phase Il/lll results, including 89%
reduction in hospitalizations when given within three days after

symptom onset
N=\
2 o



https://en.wikipedia.org/wiki/3C-like_protease
https://en.wikipedia.org/wiki/Protease_inhibitor_(pharmacology)

Protease Inhibitors — Spike and
Maturation

SARS-COV-2 s protein
HN ’: N
NH I 1 (o}
|
NH;
f : 1 1000 2000 3000 4000 5000 6000 7000
Na amOStat Amino acid residues
nspl 2 3 4 5 678-11
Strong O [ ] [ [T]T] ppla
inhibition oo * % Bikwks
nsp1 2 3 4 5 678910 12 13 14 15 16
O [ | [ I TTTT] I [ [ ]pplab
A A A
Airway cell ? SRR T IR
3 PLpro 3CLpro Helicase
TMPRSS2 Infection

RNA-dependent RNA polymerase
Activation of S protein by proteolytic cleavage

Nafamostat, an existing safe drug, may inhibit entry of SARS-CoV-2.

Ineffective — multiple access routes — some do not need TMPRSS2 involvement



Immunity

VACCINE BASICS:

The body’s adaptive immune system can learn to recognize new,
invading pathogens, such as the coronavirus SARS-CoV-2,

. Lr

~im 2 Coronavirus
e
¢ 5

1.Virus

enters

thebody o 1.7, » Spike protein
—— M protein

A,

[

v ~_RNA
« h

d »
L ACE2 receptor
2.Virus enters
a cell /

Coronavirus infection*
The virus uses its surface spike
protein to lock onto ACE2
receptors on the surface of
human cells. Once inside,
these cells translate the viruss
RNA to produce more viruses.

N i Viral RNA
¥1 Lr Vesicle translated 4. Virus assembly
into proteins
o proteins /=7

N »
-l
-
s
3. Virus fuses with vesicle
and its RNA is released

P
/

5.Virus release
LT,

A, A
o -4

~ B.Virus release

LT,
A, A
L 4
" b ~ Virus ingested
Immune response* 1Y by antigen-
Specialized ‘antigen presenting cells’ Y\ presenting
(APCs) engulf the virus and display cell (APC)
portions of it to activate T-helper cells.
T-helper cells enable other CF
immune responses: /Ny
B cells make antibodies that T-help|9r cell e N\
can block the virus from ¢
infecting cells, as well as mark T
the virus for destruction. iral id
Cytotoxic T cells identify and Viral peptide
destroy virus-infected cells. .
. . Cytotoxic
B cell Anti-coronavirus T cell
v 2 antibody
\___’
NS
hi )1

Prevents virus from = i}f}g Destroys

binding, ortags it = =¢ infected

for destruction \( &i}& cells
Long-lived ‘memory’ ¥ ] A

B and T cells that
recognize the virus
can patrol the body
for months or years,
providing immunity

*Simplified

https://www.nature.com/articles/d41586-020-01221-y



AN ARRAY OF VACCINES

Virus

Viral vector Nucleic acid Protein-based

Inactivated | Replicating I DNA B Protein subunit

Weakened

Virus

Viral vector
Nucleic acid
Protein-based
Other*

Non-replicating RNA Virus-like particles

0 5 10 5 20 25 30 35

Number of vaccines in development

* Other efforts include testing whether existing vaccines against poliovirus or
tuberculosis could help to fight SARS-CoV-2 by eliciting a general immune
response (rather than specific adaptive immunity), or whether certain
immune cells could be genetically modified to target the virus.

onature

https://www.nature.com/articles/d41586-020-01221-y as of April 2020
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Race for a COVID-19 vaccine

There are currently 171 vaccine candidates according to a tracker developed by the London School

of Hygiene and Tropical Medicine

Four main approaches

All aimed at safely triggering the body’s natural immune response to SARS-CoV-2

Virus vaccines Viral-vector vaccines

Use a different virus
genetically engineered
to produce target virus

Inject the target
virus directly, after
it has been made

safe proteins

1

INACTIVATED REPLICATING al\

6

In LIVE- NON- DNA

development &TENUATED REPLICATING 12)

Development stages

asghMay 2 Pre-clinical Phase | Phase I/l Phaselll

/~BioNTech Fosun

RNA 33 : ::......._} Pharma, Pfizer
DNA e i

Non-replicating s S

Replicating gi}'gfgs'ty &l )

Inactivated ¢,
Live-attenuated $
Protein subunit $:

Other/ unknown £

Source: Vaccine pipeline/Nature journal

FREN|
/ Sinovac

Sinopharm

Nucleic-acid vaccines

Inject DNA or RNA from
the target virus into cells,
to create target proteins

Protein-based vaccines

Inject protein subunits
of the target virus
directly into the body

PROTEIN
SUBUNIT

Other/
unknown

Phase lll Licensed

CanSino Biological Inc.
Beijing Institute of
Biotechnology

Beijing Institute of Biological Products
Wuhan Institute of Biological Products

©AFP



Coronavirus vaccines in human trials:

PHASE 1 PHASE 2 PHASE 3 APPROVED
Vaccines Vaccines Vaccines Vaccines

testing safety in expanded in large-scale approved
and dosage safety trials  efficacy tests  for full use

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html
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AN ARRAY OF VACCINES

Virus
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Nucleic acid
Protein-based
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Non-replicating RNA Virus-like particles
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Number of vaccines in development

* Other efforts include testing whether existing vaccines against poliovirus or
tuberculosis could help to fight SARS-CoV-2 by eliciting a general immune
response (rather than specific adaptive immunity), or whether certain
immune cells could be genetically modified to target the virus.

onature

https://www.nature.com/articles/d41586-020-01221-y as of April 2020
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Vakciny ve vyvoiji

Coronavirus Vaccine Tracker

By Carl Zimmer, Jonathan Corum and Sui-Lee Wee Updated Oct, 23, 2021

v, - - k-
Y usa World HE Health
PHASE 1 PHASE 1 PHASE 2 PHASE 2/3 PHASE 3 AUTHORIZED APPRCOVED ABAMDOMED
Vaccines . Vaccines : Vaccines Vaccines Vaccines Vaccines
. Combined . Combined ;
testing safety tials in expanded trials inlarge-scale  inearly or approved  abandoned
gl . I : .. -
and dosage i safety trials ' efficacy tests  limited use forfulluse  after trials

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html
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Vakceiny |

Replicating viral vector Non-replicating viral vector
(such as weakened measles) (such as adenovirus)
The newly approved Ebola vaccine No licensed vaccines use this
is an example of a viral-vector method, but they have a long
vaccine that replicates within history in gene therapy.
cells. Such vaccines tend to be Booster shots can be needed to
Weakened virus Inactivated virus safe and provoke a strong immune induce long-lasting immunity.
A virus is conventionally weakened for a In these vaccines, response. Existing immunity to the US-based drug giant Johnson &
\rr]acm ne b"l’l bemgl passelzj through anlmalhor the ‘;'"‘S is rendered vector could blunt the vaccine’s Johnson is working on this
uman cells until it picks up mutations that uninfectious using .
make it less able to cause disease. Codagenix chemicals, such as effectiveness, however. approach.
in Farmingdale, New York, is working with the formaldehyde, or heat.
Serum Institute of India, a vaccine Making them, however, )
manufacturer in Pune, to weaken SARS-CoV-2 requires starting with L1rr, Coronavirus a % I » Coronavirus
by altering its genetic code so that viral large quantities of > » ; ;
proteins are produced less efficiently. infectious virus. y . spike gene o~ \ spike gene
— - ar -0 .
Vaccine o ~_viral ¥~ . ————Viralgenes
<y 1lr T = iral genes o N - .
4 '
. » a.‘ | )-) T I | § (some inactive)
ol " ﬁ - or - ™
gt ", ~ L ~
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| h response

Coronavirus
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£ . Immune AR
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Sputnik V - two adenovirus vectors with Spike
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https://www.nature.com/articles/d41586-020-01221-y
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Vakciny |l

NUCLEIC-ACID VACCINES

DNA vaccine RNA vaccine

Electroporation Coronavirus
spike gene
RNA is often

.{I.. -
encased in a
*1 lipid coat so it
~ canenter cells
DNA RNA

A process called

electroporation

creates pores in

membranes to

increase uptake of

DNA into a cell /

/’ %\ © , Immune
© response

Coronavirus
spike peptide

I - ,_\
§

;XA

o > 4.
Viral proteins

RNA- and DNA-based
vaccines are safe and
easy to develop: to
produce them involves
making genetic material
» only, not the virus. But

R — > A they are unproven: no

mRNA licensed vaccines use
this technology.

Pfizer-BioNtech — mRNA for Spike protein
Moderna - mMRNA-1273 for Spike protein

PROTEIN-BASED VACCINES

Protein subunits

Twenty-eight teams are working on vaccines with viral protein subunits —
most are focusing on the virus's spike protein or a key part of it called the
receptor binding domain. Similar vaccines against the SARS virus
protected monkeys against infection but haven't been tested in people.
To work, these vaccines might require adjuvants — immune-stimulating
molecules delivered alongside the vaccine — as well as multiple doses.

A A_ Spike protein

M protein
Coronavirus
\ peptide
Aq; —r @ Immune
response

Virus-like particles

Empty virus shells mimic the coronavirus structure, but aren't infectious
because they lack genetic material. Five teams are working on ‘virus-like
particle’ (VLP) vaccines, which can trigger a strong immune response,
but can be difficult to manufacture.

VLP

-
-~ -4
La ~
v v
{1Y

Coronavirus
© .
peptide
\ V.
by s Immune
EA: a7 ) > response

https://www.nature.com/articles/d41586-020-01221-y
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Who is winning the COVID vaccine race?

Exhibit 1: Potential Vaccine Timeline and Production Capacity
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Time to BLA

Source: Morgan Stanley Research, Company reports

https://www.investopedia.com/who-is-winning-the-covid-19-vaccine-race-4845441
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CanSino Biologics
Ad5-nCoV

Sinovac
PiCoVacc

University of Oxford,
Vaccitech

ChAdOx1 nCoV-19

BioNTech, Pfizer

BNT162

Moderna; NIH
mRNA-1273

Inovio
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Emergent Biosolutions

NVX-CoV2373

Johnson & Johnson
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Sanofi, GSK
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100 million doses
annually

Serum Institute of
India, 20-40 million
doses by September

Millions of doses by
year end

Lonza, millions of
doses per month
starting in July

1 million doses by
year end

300 million doses
annually starting in
2021

© 2020 BioCentury, Inc. All rights reserved. Unauthorized distribution prohibited.



N November 22, the New York Times published a fascinating account of the race to Moderna’s

produce a coronavirus vaccine. The Times report included a number of interesting facts, COVI D 19 1
= 4 J L
but one really grabbed my attention: It turns out that the Moderna vaccine, which was just £ii

] = = |
shown to be 95 percent effective, was actually developed by the company in just two days in I :
oo Vaccine Timeline

gY IR i1 lthey developed the vaccine in two days in JanuaryRiRe NS B e RORS o TeRE =JanT:  China shares genetic sequence of

. p ; ; , novel coronavirus
following ten months performing tests in order to meet the FDA’s standards for vaccine safety and

= Jan13: Moderna finishes the sequence for

efficacy. : : :
its coronavirus vaccine

= Feb 7: First clinical batch of vaccine is
complete

IVl O d e r n a N | A | D - Feb 24: Moderna ships vaccines to NIH for
the Phase 1 clinical study

- Mar 4: FDA approves clinical trials

= Apr 27: Moderna asks FDA approval for

Concept to Phase 1 in 42 days Phase 2 trials
dev;%mmland = May 12: FDA gives the vaccine fast track
Selecting amino documentation 1st Shipment to Initiated Phase 2 designation
acid sequence preparation the clinic Manufacturing
~ = Oct 22: Moderna completes enroliment of
_~ Speed Phase 3 trials
= Nov 16: Interim results of Phase 3 study
show 94.5% efficacy
+ Jan13 - s = q - 0,
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Moderna

MRNA vaccine (mRNA-1273) against SARS-CoV-2

* mMRNA-1273is an mRNA vaccine against SARS-CoV-2 encoding for a prefusion
stabilized form of the Spike (S) protein of the novel coronavirus, which was selected
by Moderna in collaboration with investigators at the National Institute of Allergy and
Infectious Diseases (NIAID) Vaccine Research Center (VRC), a part of the National
Institutes of Health (NIH)

» First clinical batch for Phase 1, including fill and finishing of vials, was completed on
February 7; Batch has been shipped to the NIAID for the Phase 1 study

* NIAID will conduct the Phase 1 clinical study under their IND

Isolation/Sequencing Antigen Design Vaccine Manufacturing Clinical Testing

Viral sequence isolated Vaccine antigen designed Vaccine administration
from infected patient to elicit robust
immune response
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PIné povolené vakciny —k 1.11.2021

q@ 310 —CH Bahrain, Brazil, Canada,

NewZealand, SaudiArabia,
VACCINE NAME: Comirnaty (also known as tozinameran or BNT162b2) Switzerland, UnitedStates.

m O d e rn O National Institutes of Health

_______ Tlrning Discavary Into Health Canada, Switzerland.

VACCINE NAME: mMRNA-1273 or Spikevax

Faewi UNIVERSITY OF

‘e’ OXFORD AstraZeneca Brazil.

VACCIMNE NAME: Vaxzevria (also known as AZD1222, or Covishield in India)

Q CansinoBIO (§ China

VACCINE NAME: Convidecia (also known as Ad5-nCaoV)

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html
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https://www.reuters.com/article/health-coronavirus-brazil/update-2-brazil-approves-pfizers-covid-19-shot-but-has-none-to-use-idUSL1N2KT0XI
https://globalnews.ca/news/8195443/covid-coronavirus-vaccine-12-kids-pfizer-moderna/
http://www.xinhuanet.com/english/2021-02/03/c_139717615.htm
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https://www.nytimes.com/live/2021/08/23/world/covid-delta-variant-vaccine#fda-approval-pfizer-vaccine
https://medicalxpress.com/news/2021-03-brazil-grants-full-oxford-vaccine.html
https://www.nytimes.com/2020/07/16/business/china-vaccine-coronavirus.html
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e Si1hovac China

VACCINE NAME: CoronaVac (formerly PiCoVacc)
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https://www.nytimes.com/2020/12/30/business/china-vaccine.html
https://www.reuters.com/article/us-health-coronavirus-emirates-vaccine/uae-announces-emergency-approval-for-use-of-covid-19-vaccine-idUSKBN2652OM
https://www.nytimes.com/live/2021/02/06/world/covid-19-coronavirus#china-approves-a-second-covid-19-vaccine-and-other-news-from-around-the-world
https://www.nytimes.com/live/2021/02/06/world/covid-19-coronavirus#china-approves-a-second-covid-19-vaccine-and-other-news-from-around-the-world

Zamitnuté vakciny — zvlastni zminka
0 o CSL '

USTRALIA

* Opusténa 10.12.2020 X DT

* Na kreccich fungovala skvéle | ’&

* Faze | — Cervenec 2020 — skvelé, hodné protilétek,} 3"
zadné zavazné vedlejsi ucinky

* Ale pak — dobrovolnici zacali mit pozitivni testy na
HIV, aniz by HIV virus méli

e Dlvod: Aby udrzeli S protein ve spravném tvaru —
drzeli ho na misté pomoci ,molecular clamp® — ke
kterému pouzili segment HIV proteinu — a ten
chytaly protilatkové testy na HIV

https://www.nature.com/articles/d42473-020-00504-2?source=globalbiodefense



https://www.nature.com/articles/d42473-020-00504-2?source=globalbiodefense

/aver

e SARS-Cov-2 zpUsobuje chorobu COVID-19

* Hledani |éku a jeho testovani postupuje neskutecnée
rychle diky mezinarodni spolupraci a obrovskému
nasazeni védcu, firem a donatoru

» Zkousi se ruzné strategie l1écby, ale vétsina bohuzel
nema prilis silné vysledky
e Zatim nejnadéjnéji vypadaji vakciny
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