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Q Spike (S) protein 6 ‘ SARS-CoV-2 Receptor: ACE2




COVID betegseg és terjedés






A nyajimmunitas, vagy kozosségi immunitas olyan immunitas egy fert6z6 betegséggel szemben, amely ugy
jon létre, hogy a népesség egy bizonyos részének beoltasa, vagy kigydgyulasa védettséget biztosit a
beoltatlanok szamara is.

nem valoszin(, mert eltérések:

- virus dozisban

- genetikai hattérben (HLA)
- életkorban

- nemben

- korel6zményekben

- életmodban

- Haigen: vakcina nyoman valésul meg



The Mqgjonty of Infections are Mild

Seriousness of symptoms

80.9%

13.8%

4.1%
—
SEVERE CRITICAL
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Typical symptoms of COVID-19

Fever
Dry cough

Fatigue 38.1%
Sputum production 33.4%

Shortness of breath Bt
Myalgia or arthralgia

sore throat m

Headache

chills [ 11.4%

Nausea or vomiting . 5.0%
Nasal congestion . 4.8%

Source: Report of the WHO-China

Diarrhea l 3.7% Joint Mission on
Coronavirus Disease 2019 (COVID-19)
Hemoptysis I 0.9% Based on 55924 laboratory confirmed

cases as of Feb. 20, 2020
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A SARS-CoV?2 jelenlétének molekularis kimutatasa
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PCR: polimeraz lancreakcio

10 ciklus=1.024 kopia

o 20 ciklus=1.048.576
Antigen gyorsteszt 30 ciklus= » 1 milliard



BSzerologiai tesztek-az antitestvalasz
(IgM, IgG, IgA) mérése
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Anti viralis immunvalasz



Egy antigénen altalaban toébb epitop
(antigéndeterminans van)

Globularis
proteinek
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citotoxikus T sejt, memdria

,Ccitokinvihar” ===
IL-1, IL-6, TNFo

vagy/és qmm) csokken
IL-17A, IFN ....... |

T (CD8?) sejtszam jelent6sen



A virusokkal szembeni természetes immunitas

» A virusfertdzések kozvetleniil stimulaljak az
Interferon termelést .

_+ INFa — leukocitak termelik
Y INFpB —fibroblasztok termelik
II. tipusu - INFy— NK sejtek termelik (ILC1)

I. tipusu

« Az NK sejtek szamos virusfertozott sejt
elpusztitasara képesek.




Antiviralis immunitas

Interferons

Virus Infected cell Virus-resistant cell



Typical Virus

Immune
Homeostasis

Zhou et al, J. Exp. Med. 2020 Vol. 217, 1-8.
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Abbas et al: Cellular and Molecular Imrﬁunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.



Virusokkal szembeni adaptiv immunitas

» Th2 = antitestek. a virusok felszini antigénjeivel szembeni

antitestek = a virusterjedés megeldzése akut fertdzés soran, és a
re-infekcid megakadalyozasa

» A cellularis immunvalasz a legjelentosebb a kialakult virusfert6zés soran

a CD8+ T sejtek és CD4+ THI1 sejtek a f6 komponensei a cellularis
antiviralis immunvalasznak.




Cytokines and NK cells combine to
provide early defense against virus infections

TNFq T cell killing

IL12 NK cell antibody
killing

IFN

| T |

1 2 3 4 5 6 7 8 9
time after viral infection (days)



Impaired
Cytokines IFN
IL-6, signaling
TGF-p etc.

downre:ﬁlation \r 1 / lf::\z\ees:i::s
~ il

Dysregulated
trafficking

DC T cell
priming | exhaustion
deficiency PD-1 etc.
Myeloid /\ ,\ T cell death
lineage T cell AICD, FasL/Fas
competition lymphopenia etc.

Zhou et al, J. Exp. Med. 2020 Vol. 217, 1-8.



The convalescent sera option for
containing COVID-19

Arturo Casadevall, Liise-anne Pirofski j ciin invest. 2020.
https://doi.org/10.1172/JCI1138003.

Meggyogyult, virusmentes emberek vérplazmaja



Passziv immunizalas

VIEWPOINT The Journal of Clinical Investigation
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Those Aged 60+ are Most At Risk...

% of deceased (Italy & UK)

9.7 mum
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Bulbar conjunctivitis 89% —

Neurological sign 31%

Red and crackled lips 54%

Respiratory signs 34%
Cervical and mesenteric Left ventricle dysfunction 100%
lymphadenopathies 60% * Shock 68%

* VA ECMO 28.6%

* Coronary dilatation 17%

* Pericarditis 8%
Skin rash 57%

Digestive involvement 83%

* Nausea, diarrhea 83%

» Exploratory laparoscopy 5.7%
(2 patients)

Fever >4 days and asthenia 100%

Belhadjer et al, Circulation 142, 429-436, 2020



< 24 years > 60 years

IL-6, chemokines

IFN response

| =
IFN response

IL-6, chemokines IgG antibody
A Viral load
2 Viral load \
Time —* Time —*
* Early IFN response « Delayed IFN response
« Rapid viral clearance * Slow viral clearance
» Less inflammation * More inflammation
| +
Severe disease
‘ Mild disease ‘ including MIS-C
IFN response (IFN, IL-17A) IL-6, chemokines: TNFa, IL-1, IL-8

Tregf

Rowley, Nat. Rev. Immunol. 20, 2020 | 453
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Pierce et al, Sci.Transl. Med., 2020 10.1126/scitransimed.abd5487



BRADYKININ: gyulladasserkentd , hajszalér dilatacio, vénaszikilet, hypotenzid, simaizom konstrikcio (bél,
tudd), noveli az érfal atjarhatdsagat, fajdalomérzet

Az Egyesilt Allamok Tennessee allamaban 1évé Oak Ridge Orszagos Laboratérium Summit nevii
szuperszamitdgepebe (amely a masodik leger6sebb komputer a vilagon) betaplaltak tobb mint 17 ezer
koronavirus-minta genetikai adatait — ez nagyjabol 40 ezer gén szekvenciajat jelenti. Az adathalmaz 2,5

milliard bp.

RENIN-ANGIOTENSIN

- D-VITAMIN

BRADYKININ

hyarulonsav t
viz kotés

brad'|9b0ntas‘ Garvin et al elife 2020;9:e59177 DOI: 10.7554/ELIFE.59177


https://doi.org/10.7554/eLife.59177

bradykinin

Drug Target Predicted Effect
Danazol, Stanozolol SERPINGT Reduce Bradykinin production
[catibant BKB2R Reduce Bradykinin signaling
Ecallantide KLKB1 Reduce Bradykinin production
Berinert,Cinryze, Haegarda SERPINGT Reduce Bradykinin production
Vitamin D REN Reduce Renin production
Hymecromone HAS1,HAS2, HAS3 Reduce hyaluronan

Timbetasin TMSB4X Increase fibrinolysis



Az altalanos BCG oltasi kotelezettség (Mo.: 1954.)
és a COVID19 enyhébb megbetegedés és a kevesebb
elhalalozas kozott osszefuiggés van

Correlation between universal BCG vaccination policy and reduced morbidity and mortality for
COVID-19: an epidemiological study

Miller et al, doi: https://doi.org/10.1101/2020.03.24.20042937
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SARS-CoV-2 vakcina



A SARS-CoV2 elleni védooltas helyzet
aprilis 20-an
5 lehetséges vakcina klinikai kiprobalas alatt
71 lehetséges vakcina preklinikai kiprébalas alatt

A SARS-CoV2 elleni védooltas helyzet
szeptember 27-én

O lehetséges vakcina klinikai kiprobalas alatt
86 lehetséges vakcina preklinikai kiprobalas alatt



A hatékony aktiv oltéanyag tulajdonsagai

Hosszu tavu védelem

Fokozza az
immunmemoriat

Serkenti a T-sejteket

Gyakorlati szempontok

Nem okozhat betegséget

EI6 kérokozé dltal elgidézett
betegséggel szemben véd

Hosszantarté védettséget ad

Bizonyos kérokozék (pl. poliovirus)
olyan sejteket fertéznek (pl.
neuronok), amelyek nem pétolhatok.
Neutralizdlé antitest megeldzi ezeknek
a sejteknek a megfert6zédését, T
sejtes memoria

Bizonyos korokozdk (pl. intracelluldris
baktériumok, virusok) sejt-medidlta
immunvdlasszal hatékonyabban
elimindlédnak

Bioldgiai stabilitds, konny( bevitel,
kevés mellekhatds, olcso eldallitas
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Altimmune

Anges, Osaka University

Applied DNA Sciences, LinneaRx, Takis BioTech
BioNTech, Pfizer

Boston Children’s Hospital

CanSino Biologics

Codagenix, Serum Institute

CureVac

Dyadic International

Entos Pharmaceuticals

Generex

GlaxoSmithKline, Clover Biopharmaceuticals
Heat Biologics

Inovio Pharmaceuticals

Institut Pasteur, Themis Bioscience

Johnson & Johnson, Janssen Pharmaceuticals,
Beth Israel Deaconess Medical Center

Medicago

MIGAL Galilee Research Institute
Moderna Pharmaceuticals, NIAID
Novavax

Oxford Vaccine Group, Oxford Jenner Institute
University of Pittsburgh
University of Queensland
Regeneron Pharmaceuticals
Sanofi

Tonix Pharmaceuticals

Vaxart

Zydus Cadila

Table. Racing to develop a vaccine

Us.

Japan

Us.
Germany, US.
us.

China

US., India
Germany
Israel
Canada
Canada
US., China
us.

us.

France, Austria
us.

Canada
Israel
us.
us.
UK.
us.
Australia
us.
France
us.
us.

India

Recombinant intranasal vaccine

DNA vaccine

PCR-produced linear DNA vaccine

mRNA vaccine

Subunit vaccine plus adjuvants (for elderly)
Recombinant vaccine, Ad5nCoV (in a clinical trial)
Live attenuated vaccine

mRNA vaccine

Recombinant vaccine plus monoclonal antibodies
DNA vaccine

Peptide vaccine

Recombinant vaccine plus GSK adjuvants

gp96 platform to produce viral antigens

DNA vaccine, INO-4800 (in a clinical trial)
SARS-CoV-2 antigen plus measles vector

Multiple candidate vaccines

VLP (virus-like particle) vaccine

IBV (infectious bronchitis vaccine)

mRNA vaccine, mRNA 1273 (in a clinical trial)
Nanoparticle vaccine

Gene sequence of viral spike protein in adenovirus vector
Viral protein delivered by patch
Molecular-clamp-processed vaccine
VelociSuite-produced antibodies
Recombinant DNA vaccine

Vaccine utilizing horsepox platform

Oral recombinant vaccine

DNA vaccine and a live attenuated vaccine



HATALMAS VERSENY

* AstraZeneca to supply potential vaccine in September (2020 majus)

e CanSino (2020 majus)

* GSK/Clover's COVID-19 vaccine moves into human trials (2020 junius)
e Sanofi (2020 junius )

- Pfizer/Biontech EARLY POSITIVE UPDATE FROM GERMAN PHASE 1/2
COVID-19 VACCINE STUDY, INCLUDING FIRST T CELL RESPONSE DATA
(2020 jalius)

* Moderna (2020 julius)
» Johnson & Johnson/Janssen (2020 jalius)



Koronavirus: itt a fordulat, maris elkezdik gyartani
az oltast

Egy indiai gydgyszergyarto cég, a vilag legnagyobb vakcinagyartdja nem
varja meg, mig az oxfordi kutatok igéretes koronavirus-oltasa atesik a
klinikai teszteken, sajat kockazatara maris elkezdi gyartani a vakcinat.

Oszre tobb tizmillié adagot allithatnak el®.
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AZD1222
Astra Zeneca

COVID-19 Oxford Vaccine Trial

Chimpanzee adenovirus Soike SARS-CoV-2
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Coalition for Epidemic Preparedness
(CEPI)
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Kész, rendelkezésre allé
hatéanyagok ujrahasznositasa

Network Medicine Framework for Identifying
Drug Repurposing Opportunities for COVID-
19

Deisy Morselli Gysi....... Albert-Laszlo
Barabasi



_COVID-19
proteome

Virus-human
interactome

s ource: https://covid.barabasilab.com/

Halozatkutatas

Human
interactome

Human Disease
Network

Disease symptoms




. Chloroquine targets

Etanercept targets
| . Shared targets
CYP2D6 _ cvpacs O Background genes
{ ' COVID-19 binding targets
FCGR2C

FCGR3B






