Vakciny proti covid-19: farmakologické
a biotechnologické aspekty, analyza vakcin a vysledky
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Infekeni choroby a vliv na spolecnost v historii lidstva



Flue, Typhus, Smallpox, Plague, Polio, Zika, Ebola, AIDS
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Influenza Epidemic in Twentieth Century

high concentration of young people
and migration in global scale

reservoir of pathogen — pig, horse,
poultry, human (at present busines
with exotic animals)

Fig. 1. The huge military camp and hospital base at Etaples,

Northern France (Fig. 1), during the winter of 1916. The base
consisted, principally. of a huge reinforcement camp, through

which British and other infantry passed to and from the front; ’ 2 | l‘l (‘:\w ‘l | N Stress faCtO Is — War! mi I Itary an d
plus a dozen or so base hospitals, placed close together along » ,/ ' “"' 'h-\ y \

prisoner camps,

the Northern fringes of the camp. The copious records kept by
the Etaples medical and administrative staff permit an hour-
by-hour examination of events throughout the war. Those
records depict an immense traffic of young soldiers (more
than one million of them by September 1917) moving up
towards the front: in the hospitals, sick and wounded men

3 injured people in field lazarettes
(immunosupressed patients)
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Smallpox — great succes of immunotherapy
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Opici nestovice — zavleCeny
do americkych zverimexu z
Afriky pri importi
africkych hlodavcu




Zoonozy -Smrtici kontakty Jeden svét-Jedno zdravi

., Nemuizeme se zabyvat pouze zdravim volnée
Zijicich zvirat nebo lidskym zdravim nebo
zdravim zemédélskych zvirat. Zdravi je jenom
jedno — zdravi a vyvazenost ekosystemii na celé

planetée
William Karesh, Wildlife Conservation Soclety
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Geographic distribution of COVID-19

14-day COVID-19 case notification rate per 100 000, weeks 1-2

14-day COVID-19 case notification rate per 100 000, 2022-w01 to 2022-w02
| <20.0 [ 20.0-59.9 [ 60.0 - 119.9 [ 120.0-239.9 [ 240.0- 479.9 [J 480.0-959.9 [ 2960.0 I No new cases reported

% No cases reported by WHO and no cases identified in the public domain
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COVID-19

Pocty umrti béhem epidemii a pandemii
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Koronavirus SARS-CoV-2
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Replication of the virus in the cell

A SARS-CoV-infected cell with virus particles in vesicles, which appear to Novel Coronavirus SARS-CoV-2 Colorized scanning electron micrograph of
migrate toward the cell surface and fuse with the plasma membrane,

an apoptotic cell (green) heavily infected with SARS-COV-2 virus particles
releasing the viral particles. Many of the particles adhere to the plasma (yellow), isolated from a patient sample. Image captured at the NIAID
membrane, creating a characteristic knob-like appearance on the Integrated Research Facility (IRF) in Fort Detrick, Maryland. Credit: NIAID
surface of the cell.
Image source: C.S. Goldsmith, CDC
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Classification of modern vaccines

Classic vaccines

Inactivated whole cell vaccines

Attenuated whole cell vaccines - adapted and genetically engineered
Bacterial ghosts

Conjugated vaccines

Splitted vaccines

Subunit Vaccines

Reverse Vaccinology

Recombinant vaccines - recombinant protein antigen, VLP and multimeric
protein complexes, antigen mimicking binders

Genetic Vaccines — pDNA, mRNA




Typy vakcin proti Covid-19 a nase cesta

Receptor-Binding

Domain (RBD)
COVID-19 Virus Spike protein (S)
Astra Zeneca, Novavax
Jansen Moderna, Pfizer Cina, Indie, Valneva

Sputnik

Final Vaccine
Matrix-M™ adjuvant added
to create NVX-CoV2373

Adenovirus vector RNA Vaccines Inactivated Virus Vaccines Recombinant protein
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Finding the best shot

Aiming to prevent a future pandemic like COVID-19, scientists are looking
for ways to immunize people against many, if not all, coronaviruses. Several
strategies for these pancoronavirus vaccines focus on spike, the surface
protein common to all members of the viral family.

The crown’s jewel

Spike initiates an infection when part of
its head (S1) binds to a human cellular
receptor and a human enzyme cleaves S1
spike so its stem (S2) can fuse with the

cell. Spike varies between coronaviruses S2
and the most conserved regions of its

head or stem may serve as a broadly Viral "

protective vaccine. membrane
m

Variable Conserved

N-terminal
domain

v yy
w mRNA
Chimeric spike énwg..

Amessenger RNA (mRNA)
vaccine that combines
spike gene sequences from
SARS-CoV, SARS-CoV-2,
and other coronaviruses
can produce a mix of
protein domains that
may confer broad
immune protection.

Whole virus
Vaccinemakers have long
used inactivated or weakened
viruses. Combining multiple
coronaviruses from one or
more genera could stimulate
broader immune protection.

Family matters
Coronaviruses are grouped into four genera. They infect many species,

although most have been found in bats. Of the seven known to infect people,

four cause mild colds and three can be lethal.
! Human e Bat

BETA MERS-CoV

SARS-CoV-2 ALPHA

SARS-CoV Sarbecoviruses

DELTA
GAMMA

Designed proteins

RBD nanoparticles
Because antibodies to
spike’s receptor-binding
domain (RBD) may be

key to vaccine protection,
scientists are assembling
RBDs from multiple
coronaviruses

onto nanoparticles or

into nanocages.

Serial vaccines

One pancoronavirus
vaccine approach would
deliver a series of different
spike proteins, each in its
natural trimer configuration
onacarrier particle.

Final Vaccine

Matrix-M™ adjuvant added
to create NVX-CoV2373



Production of inactivated vaccine

1. Virus producion & = Ea Clarify.
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Inactivated vaccines

Inactivation processes: thermal, irradiation, chemical (formaldehyde, B-propiolacton)

The use of chemically inactivated pathogens is one of the most common vaccine strategies. It has a good track record of
generating long-lasting immunity for many different viral diseases, such as flu, polio, and yellow fever. Nonetheless, this
strategy is not universally suited to all viruses and can even have disastrous consequenceif a molecular and structural
understanding of the antigen is lacking. One such unfortunate example is the formalin-inactivated respiratory syncytial

virus (FI-RSV) vaccine trial of the 1960s, which led to enhancement of disease symptoms in vaccinated children after
natural exposure to RSV, with two fatal cases.

intact virus inactivated virus

intact
antigens

destroyed

) nucleic acid
low-energetic

electron irradiation
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FIGURE 1. Two possible reaction paths of a nucleophile (Nu) with 3-pro-
piolactone leading to (/) acylated and (//) alkylated products.

25.6% 74.4%
(32/125) (93/125)

alkylation
Proportion

95% Cl  18.7% - 33.9% 66% - 81.3%

1218 Structure 28, 1218-1224, November 3, 2020 2 2020 The Author(s). Published by Elsevier Ltd
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Figure 2. Cryo-EM Analysis of SARS-CoV-2 (A and B) Representative cryo-EM images of purified inactivated SARS-CoV-2 virus particles. (C and D). Zoome-in views of the boxed virions in (A and B). Envelope
and nucleocapsids are indicated by green dashed lines and a blue triangle, respectively. Viral spikes are indicated by red arrowheads. (E and F). Enlarged views of the spikes indicated by yellow
arrowheads in (C and D), respectively. The shape of the spike is depicted by yellow dotted lines. Green dotted lines indicate the viral envelope. Scale bars, 100 nm in (A and B), 50 nm in (C and D), 25 nm

in (E and F).
in (Eand F) © 2022 NEXARS®



Vaccines

Advantages of inactivated vaccines

* Gives sufficient humoral immunity if boosters given
* No mutation or reversion

* Can be used with immuno-deficient patients

* Sometimes better in tropics

Disadvantages of inactivated vaccines

* Many vaccinees do not raise immunity

* Boosters needed

* No local immunity (important)

* Higher cost

* Shortage of monkeys (polio)

* Failure in inactivation and imymanization,with virulent virus




Production of inactivated virus-based vaccines

EMA posuzuje ,vakcinu odmitaci” od firmy Valneva.
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CoronaVac Sinovac, China

Covaxin
Bharat, India

BBIBP-CorV, Sinopharm, China

VLA 2001 a VLA 2101
Valneva, France
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Proména nazoru odborniku

Before the Omicron variant emerged, Iwasaki had been advocating single mRNA
boosters for recipients of inactivated vaccines. “We were really celebrating how
wonderful this strategy is,” she says, “and then — boom! — Omicron hit.” Now, she
thinks these people probably need two extra jabs.

“The bar keeps being raised by the variants,” Iwasaki says. “We’re playing catch up
all the time.”

Nature 601, 311 (2022)

Nez se objevila varianta Omicron, lwasaki obhajoval jednotlivé mRNA boostery pro prijemce

inaktivovanych vakcin.
,Opravdu jsme slavili, jak Uzasna je tato strategie,” rika, ,,a pak —bumbac! — praskl do toho

Omikron.”

Ted' si mysli, ze tito lidé pravdépodobné potrebuji dvé davky navic.

,Pocet variant se stale zvysuje,” rika lwasaki. "Neustale si hrajeme na dohanéni."
Nature 601, 311 (2022)



https://www.nature.com/articles/d41586-021-03592-2

Spike protein — the main antigen for vaccine
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An analysis of blood plasma samples from people who
recovered from SARS-CoV-2 infections shows that most of the
antibodies circulating in the blood -- on average, about 84% --
target areas of the viral spike protein outside the receptor
binding domain (RBD, green), including the N-terminal Domain
(NTD, blue) and the S2 subunit (red, yellow). lllustration credit:
University of Texas at Austin.

S-protein is suspected of pathological effects:
Inflammagen

Penetration BBB

Prion

Fusion of cell membranes and forming syncitium
Induction of structural changes to B and y fibrin(ogen),
complement 3, and prothrombin -stabilisation against
proteolytic degradation

Endothelial activation and dysfunction

Disbalance ACE2/ACE

Penetration into nucleus and interferention with DNA repair



Structural Mapping of Antibody Binding and Escape
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; 29(1): 44-57.e9.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7676316/

Novavax recombinant protein vaccine

Nuvaxovid dispersion for injection COVID-19 Vaccine (recombinant, adjuvanted) Nuvaxovid (5 ug/0.5mL)

Matrix-M adjuvant is a saponin-based adjuvant, patented by Novavax, that stimulates humoral and cellular immune responses to vaccines. It is
composed of nanopatrticles from saponins extracted from Quillaja saponaria (soapbark) trees, cholesterol, and phospholipids

NVX-CoV2373 Vaccine Design ‘/X? . “masaet mawe

mutation
COVID DNA inserted
into insect virus SARS-CoV-2
Full-length, stabilized Spike g

Matrix-M™ 1 RBD $D1/5D2 A HR1 [ AR 1273
ene Viral RNA
engineered into baculovirus ;; !!- %

o A WT: NSPRRARSVAS WT: SRLDKVEAEV
3Q: NSPQQAQSVAS 2P: SRLDPPEAEV

Nanoparticle
Formation

Vaccine nancparticles assemble
{rS protein trimers arranged
around a PS80 core)

Final Vaccine “ adjuvant
Matrx-M™ adjuvant added s2 c:::.vm
A\
“— Spike protein
trimer

Baculovirus Modified Spike
Protein gene

Sf9 Cells Infected

Recombinant baculovirus infects moth
cells in S, frugipereda (S19) expression
system

Saponin S21 ;u\i»u\i

A (‘.H3 0 R OH
. L . . L L . . VQEHHO
Overall, there was a higher incidence of adverse reactions in younger age groups: the incidence of injection site w Ly, iog— O o, g i‘("l (5%
Yy
HsC CHy

tenderness, injection site pain, fatigue, myalgia, headache, malaise, arthralgia, and nausea or vomiting was higher in
adults aged 18 to less than 65 years than in those aged 65 years and above. Local and systemic adverse rea®ct|ons were
more frequently reported after Dose 2 than after Dose 1. © 2022 NEXARS “O
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Genetic mMRNA vaccines



Types of mMRNA vaccine

* 1. Non-replicating mRNA - The simplest type of RNA vaccine, an mRNA
strand is packaged and delivered to the body, where it is taken up by the
body’s cells to make the antigen.

* 2. In vivo self-replicating mRNA - The pathogen-mRNA strand is
packaged with additional RNA strands that ensure it will be copied once
the vaccine is inside a cell. This means that greater quantities of the
antigen are made from a smaller amount of vaccine, helping to ensure a
more robust immune response.

* 3. Cell therapy - In vitro dendritic cell non-replicating mRNA vaccine -
Dendritic cells are immune cells that can present antigens on their cell
surface to other types of immune cells to help stimulate an immune
response. These cells are extracted from the patient’s blood, transfected
with the RNA vaccine, then given back to the patient to stimulate an
Immune reaction.




Non-amplifying and self-amplifying mRNA constructs

A Conventional non-amplifying mRNA C mRNA vaccine nanoparticles
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Self-amplifying mRNA constructs

Non-structural genes
for self-amplification N

cpea 1 JBIRInsP4 nsP3 nsP2 SRS AAAAAA(40-150)-3
mRNA Self-Amplifying mRNA
" ;;: .:;;%:-' :: ::EE{E - Advantages:

*+ High yield of target antigen
*+ Prolonged translation
* No need for transfection agents or delivery systems

ANAA

VWA Challenges:

* Longer mRNA sequences are more challenging to produce
(possible errors, lower mRNA production yields)

+ Strong inflammatory response may limit antigen production

* Prolonged replication of mMRNA may decrease the viability
of the host cell

* Potential risk for anti-vector immunity

© 2022 NEXARS®



Theoretical benefits of mRNA vaccines over conventional
approaches

 Safety: RNA vaccines are not made with pathogen particles or
inactivated pathogen, so are non-infectious. RNA does not
integrate itself into the host genome (!?) and the RNA strand in
the vaccine is degraded once the protein is made.

* Efficacy: early clinical trial results indicate that these vaccines
ﬁenerate a reliable immune response and are well-tolerated by
ealthy individuals, with few side effects. The cellular immune
response can be regulated both by nucleoside modifications and

delivery methods.

* Production: vaccines can be produced more rapidly in the
laboratory in a process that can be standardized, which improves
responsiveness to emerging outbreaks.



Genetické vakciny - mRNA
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Future of the mRNA vaccine technology and production

i/ w
Target Genome Electronic transfer of the

pathogen sequencing sequence
Vaccine | § ,

design
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-\ testing and purification
Vaccination GMP manufacturing Pilot mRNA vaccine
of mMRNA vaccines production and validation
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Precision Nanosystems Nanoassemblr™
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Nanoassemblr Instrument setting
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Slozeni mRNA vakciny Pfizer/BioNTech
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Lipid used in the mRNA-LNP
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Cryo-electron microscopy of mRNA-LNP




Stability of mRNA vaccines
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Stealth liposomes

Doxorubicin

Internal Aqueous
Compartment Contains
Doxorubicin

Liposome Surface

op b Coated with PEG
Polymer Layer
Lipid Bilayer Membrane
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\ HSPC:Cholesterol




Nanoparticles as carriers of AP
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Fenestrations

‘;1\': :“

Fig. 5. a. TEM cross sectional view showing fenestrated area of endothelial cell attenuation.
% 14,300 b. Wide luminal view of sinusoidal endothelium showing the relationship between
its fenestrated and non-fenestrated areas. The non-fenestrated areas of the endothelial cell
radiate fram the nnclear ewelline (N) and senarate fenestrated areas. In the latter areas.

Colon bleod capillary Endothelial surface
of normal colon Arrows: tight junctions

Tumor blood vessels
In colon cancer
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Innate Immune Suppression by SARS-CoV-2 mRNA Vaccinations: The role of

Gqguadruplexes, exosomes and microRNAs

Preprint - January 2022
DOI: 10.22541/au.164276411.10570847/v1
Stephanie Seneffl, Greg Nigh2, Anthony M. Kyriakopoulos3, and Peter A McCullough4

Gunter Kampf poskytl udaje, které ukazuji, ze u ockovanych je nyni stejné pravdépodobné, ze budou Sirit
nemoc jako u neockovanych. Dospél k zavéru: Pri rozhodovani o opatrenich pro kontrolu verejného zdravi

se zda byt hrubé nedbalé ignorovat ockovanou populaci jako mozny a relevantni zdroj prenosu.

Gunter Kampf provided data showing that the vaccinated are now as likely as the unvaccinated to spread disease. He concluded: It appears to be
grossly negligent to ignore the vaccinated population as a possible and relevant source of transmission when deciding about public health control
measures."

Je nezbytné nutné, aby celosvétova aplikace mMRNA vakcin byla okamzité zastavena dokud nejsou provadény
dalSi studie, které urci rozsah v tomto ¢lanku nastinénych potencialnich patologickych dusledkd. Neni mozné,
aby tato oCkovani byla povazovana za soucast kampané verejného zdravi bez podrobné analyzy
potencialniho dopadu vedlejSich Skodlivych uc€inku na lidské zdravi. Je také nezbytné aby VAERS a dalSi
monitorovaci systémy byly optimalizovany pro detekci signalt souvisejicich se zdravotnimi nasledky mRNA
vakcinace, ktereé jsme nastinili.

It is imperative that worldwide administration of the mRNA vaccinations be stopped immediately until further studies are conducted to determine the extent of the potential
pathological consequences outlined in this paper. It is not possible for these vaccinations to be considered part of a public health campaign without a detailed analysis of the
human impact of the potential collateral damage. It is also imperative that VAERS and other monitoring system be optimized to detect signals related to the health consequences
of mRNA vaccination we have outlined.



MozZné dopady mRNA vakcinace na imunitni systém

1. Rozsahle zdokumentovana subverze vrozené imunity, primarneé prostrednictvim suprese
IFN-a a jeho pridruzené signalizaéni kaskady. Toto potlaceni mlze vést k Sirokému spektru
dusledkl, mezi které patfi reaktivace latentnich virovych infekci a snizend schopnost
ucinného boje s budouci infekci.

2. Dysregulace systému jak pro prevenci, tak pro detekci geneticky rizené maligni
transformace v bunkach a nasledna potenciace téechto zmén vakcinaci.

3. Vakcinace mRNA potencidlné narusuje intracelularni komunikaci zajiStovanou exosomy a
priméje bunky k prijimani spikové mRNA, coz vede k produkci vysoké hladiny exosom
nesoucich spike. To muze vést k vaznym dUsledkim skrze zanétlivé stavy. Pokud by se
néktera z téchto potencialich hrozeb plné realizovala, dopad na miliardy lidi po celém
svete by mohla byt obrovsky a mohl by prispét jak ke kratkodoby, tak dlouhodobym
onemocnénim, které budou zatézovat nas zdravotni systém.



Myokarditida

There has been considerable media attention devoted to the fact that COVID-
19 vaccines cause myokarditis and pericarditis, with an increased risk in
particular for men below the age of 30. Myocarditis is associated with platelet
activation, so this could be one factor at play in the response to the vaccines.
However, another factor could be related to exosomes released by

macrophages infected with the mRNA vaccines, and the specific microRNAs
found in those exosomes



Zanety srdce

Effects of SARS-CoV-2 Spike on the heart vascular pericytes
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The SARS-CoV-2 S protein alters cardiac pericyte function.
Schematic summary of the research. We hypothesize that
in patients with acute COVID-19, S protein molecules are
cleaved from the virus particle and released from the
respiratory system into the bloodstream. Through the
circulation, isolated S protein fragments reach all organs of
the body, including the heart. Here, the interaction of the S
protein with the CD147 receptor on cardiac PCs triggers
the ERK1/2 signalling (A) and provokes PC dysfunction,
including increased cell motility (B) and decreased
angiogenic activity in cooperation with coronary ECs (C). In
addition, the S protein-CD147 interaction prompts cardiac
PCs to release pro-apoptotic factors, which cause EC death
(D). Finally, through a mechanism CD147-independent, the
S protein induces PCs to release pro-inflammatory
cytokines, which include MCP-1, IL-6, IL-1B, and TNF-a (E).
These cytokines can damage neighbouring cardiomyocytes
and activate ECs, potentially promoting blood to clot and
increasing vascular permeability.

The SARS-CoV-2 Spike protein disrupts human cardiac
pericytes function through CD147-receptor-mediated
signalling: a potential non-infective mechanism of COVID-
19 microvascular disease Elisa Avolio, et al.

Clinical Science doi: 10.1042/CS20210735

CD147-spike protein is a novel route for SARS-CoV-2 infection to host cells Signal Transduction and Targeted Therapy (2020) 5:283


http://dx.doi.org/10.1042/CS20210735
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Table 1. Number of events in the VAERS database from 1990 to December 12, 2021, where several terms
indicating cancer occurred in association with COVID-19 vaccines or with all other vaccines, along with the
ratio between the two counts. Counts were restricted to data from the United States. Note that counts for
all the other vaccines are totals for 31 years, whereas the COVID-19 counts are for a single class of vaccines

over less than one year.

Cancer Reports to
VAERS

Counts COVID-19

vaccines

Counts All other vaccines

Ratio: COVID-19
vaccines/ All other
vaccines

Breast

Prostate

Lung

Colorectal /Colon
Ovarian

Uterine

Uterine leiomyoma,
Lymphoma (subtype
not identified)

B-cell lymphoma
Follicular lymphoma
Metastasis
Glioblastoma

Brain neoplasm
Neoplasm (unspecified)
Hepatic

Pancreatic

Prostate

Squamous cell
carcinoma (not
otherwise
characterized)
Total

147
32
82
30
24
11
80
52

19
13
13
16
22
71
40
27
23
33

49
13
46
7
7

368

3.00
2.46
1.78
5.00
3.43
2.20
6.67
1.11

6.33
13.00
1.86
5.33
0.65
0.87
5.00
4.50
1.77
1.32

2.00

15.2 VAERS Signal for Cancer
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Schematic representation of various components in the
extracellular matrix (ECM)
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Replikacné defektni adenovirové vakciny
Astra Zeneca, Jansen, Sputnik V

Produkce vakciny Imunizace
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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

THE SPIKE
CONSISTS
OF S PROTEIN

..... 0
i =1 GENE CODING
! | S PROTEIN
[} ]
) 1
1 ]
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

Vakcina Sputnik V — dvouvektorova vakcina

First vaccination Second vaccination

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

2

Repeated vaccination takes place
in 21 days

CELL / CELL

GENE CODING

AD26
GENE CODING
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The body synthesizes'S protein ,

in response, the production
of [immunity begins

e
"

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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Jednorazové bioreaktory

Types of Single Use Bioreactors

Stirrer Type Rocking Motion Type
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TFi aspekty soucasné vakcinacni kampaneé

1.Vakcinace v epidemii — tlak na vznik novych
mutaci, vznik ADE efektu

2.VVakcinace toxinem — vedlejsi reakce

3.Fakticky se u mRNA vakcin jedna o intravenozni

vakcinaci — neexistuje kontrola nad distribuci v
organismu a mirou exprese ve tkanich



Stav poctu pozitivné diagnostikovanych ve sveteé

a v Portugalsku
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Ktera autorita v Ceské republice
kontroluje kvalitu sarzi dovazenych
vakcin proti Covid-19 pouzivanych k

vakcinaci obyvatel ?



O N R WDNE

Navrh souborii testii pro analyzu genetickych (MRNA a DNA) a
proteinovych vakcin

Ziskani ovétenych Sarzi vakcin s historii skladovani, notaifské potvrzeni pravosti

Vizualni posouzeni stavu vakcin

Zméfeni transmitance na pristroji Spekord 600

Zmeéfeni distribuce velikosti, po¢tu castic a {-potencialu na pristroji ZetaSizer Ultra+

Analyza ¢astic pomoci diferencialni gradientové ultracentrifugace a analyza jednotlivych frakci pomoci DLS a elektronové mikroskopie
Zmefeni distribuce velikosti a poc¢tu Castic na pfistroji nanoAnalyzer

Analyza Castic ve vakciné pomoci TEM, SEM a cryoTEM, posouzeni strukturni integrity nanocastic

Analyza mMRNA (MRNA vakciny) pPDNA (vektorové virové vakciny) ve vakcinach; intaktnost MRNA respektive pDNA, kvantifikace a
mnozstvi nukleové kyseliny pomoci horizontalni elektroforézy; konfirmace sekvence; exaktni kvantifikace metodou QRT-PCR
Funk¢nost — transfekce a exprese S-proteinu in vitro a kvantifikace proteinu metodou ELISA, priikaz exprese proteinu v bunkach
metodou konfokalni mikroskopie a imunochemicke vizualizace

10. Analyza pomoci elektroforetickych metod a piipadné MS

V piipade zjisténi dalSich ¢astic, které nejsou ve sloZeni vakcin deklarovany, budou tyto Castice podrobeny dalsi analyze pomoci Ramanovy
spektroskopie a mikroskopie, elektronové mikroskopie s analyzou prvkia (EDX detektor)
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Ceska vyzkumna organizace

Unikatni biotechnologicka
vyzkumni a vyrobni facilita
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The Campus Science Park, Brno



Analyza vakcin na unikatnim pfistroji Nanoflow Analyzer (NanoFlow) v laboratofi NEXARS.

Zvladnuti analytickych metod

Ukazka nékterych vysledku analyzy vakciny Jansen
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Cryo-electron microscopy of mRNA-LNP

i 3

Moderna
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Analyza metodou pritokové nanocytometrie

Ukazka nékterych vysledkl analyzy vakciny Moderna
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Omyly a fake news

Never Before Seen: Blood Doctor Reveals HORRIFIC Findings After

Examining Vials fa
DOI: 10.26717/BJSTR.2017.01.000193 ’} I -
Bhupendra G Prajapati. Biomed | Sci & Tech Res [}})3;' B I o M E ch AL

Joumal of Scienfific & Technical Research
Stew Peters Show - Published October 4, 2021 - 247,754 Views b ISSN: 2574-1241
Review Article Open Access

6 A Conceptual Review on Micro Bubbles

Sankha Bhattacharya', Bhupendra G Prajapati*” and Arindam A Paul®
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Figure 2: Difference of bubble size and shape when Microbubbles are prepared using (a) Mechanical
agitation; (b) Sonication; (¢) Microchannel emulsification.




Proc je takovy odpor proti dobrovolné vakcinaci
proti Covid-19 ?



,Pokud vas nékdo musi presvédcovat, napominat, tlacit, |hat, lakat na
pobidky, nutit, zastrasovat, odhalovat, obvinovat, vyhrozovat, trestat a

kriminalizovat... Pokud je toto vsechno povazovano za nezbytné k ziskani

vaseho souhlasu —

muZete si byt naprosto jisti, Ze to, co se propaquje, neni pro vase dobro.”

Britsky autor sci-fi literatury lan Watson
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Obrazy z historie Ceské vakcinologie a imunologie



Ustav sér a o¢kovacich latek USOL

Obét privatizacni hamiznosti a politické kratkozrakosti
1925 - 1997

O otevreni Statniho zdravotniho Ustavu pfinesl obsahly clanek Prazsky Vecernik pod titulkem Statni zdravotni Ustav
republiky Ceskoslovenské: ,,Dne 5. listopadu 1925 byl slavnostné otevien ministrem vefejného zdravotnictvi a télesné
vychovy Msgrem Dr. Janem Sramkem statni zdravotni Ustav republiky Ceskoslovenské.

Veliky ¢in, nejvétsi, ktery mohou zaznamenati déjiny v péci o zdravi naroda.

,Statni zdravotni ustav crescat, vivat, floreat!”“ K tomuto prani pfidruzuje se cely narod, k jehoz prospéchu dilo bylo
vybudovano.” (Prazsky Vecernik, 6. 11. 1925

Ministr Sramek za &etné Ucasti interesovanych kruh@ zahdjil slavnost a pfednesl fe¢, kterou ocenil vyznam Ustavu, jeho
dilezZitost a celou jeho historii, od doby iniciativniho navrhu az po véerejsi den, kdy blok budov a jejich zafizeni prekvapil
sebevétsi nadéji. 11 Nejprve pan ministr podékoval Rockefellerové nadaci, ktera umoznila a urychlila zbudovani tohoto
ustavu. Za nadaci byl pritomen pan prof. Gunn, ktery ucastnil se i ¢inné pripravnych praci. Rockefellerova nadace
pfi¢inénim Dr. Alice Masarykové a Dr. Srobara podala nezi$tnou nabidku, ktera stala se prvnim realisovanim smélého snu
pro boj s epidemiemi, které doprovazi valky ,,jako priserny jezdec Apokalypsy”, o tom, ze republika usetfri miliony vlastni
vyrobou ockovacich latek a ,,zdravotnictvi, které dosud bylo balastem na lékarské fakulté, dostane védecky zaklad®.
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Par moudrosti na zaveér pro politiky

,Véda je narodUm nezbytna. Stat, ktery ji nerozviji, se nevyhnutelné méni v kolonii.” — Frédéric
Joliot-Curie (Je tfeba také rozvijet odpovidajici primyslovou zdkladnu)

,Lidé, kteri dnes ovladaji védu, skute¢né ani sami nepredvidaji vSechny dusledky toho, co se
déje.” — Norbert Wiener (Jsou schopni je predvidat a nést zodpovédnost za disledky?)

,Dnesni vedecky vyzkum v mnoha oborech uz davno nema ctizadost ani svobodu naplnovat
touhu lidského ducha po poznani pravdy, nybrz poslusné plni zadani diktovana ekonomickymi,
pripadné politickymi zajmy svych mecenasu. Zisk se stal pravdou védy.” Tomas Halik (Amen)

,Zijeme ve spole€nosti, naprosto zavislé na védé a technologii, a pfesto skoro nikdo védé a
technologii nerozumi. To je jasny recept na katastrofu.” — Carl Sagan (Proto je tak snadné pro
politiky poroucet vétru, desti a prirodnim zakontim)

,Jakozto humanista miluji védu. Nesnasim povery — jejich pricinénim bychom dodneska neméli
atomovou bombu.” Kurt Vonnegut






Zivot je jen sen a jedinou sRutecnosti v ném je L. ASKA
Frantisek Bilek




