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Specifickeé vlastnosti SARS-CoV-2

e Ribosomal frame shift
e Exonukleasova aktivita
* Inhibice MHC | prezentace

* Inhibice produkce IFN gamma — inatni imunitni
obrana

* Inhibice IFN alfa drahy — tehtherin (brani
odstépeni viru z bunky)

* Furinové stépné misto — specifiky vstup do bunky
+ aktivace tvorby syncitii

Realm

6o 335 B 5
:@: “**°Genomic changes =
: ,Sub Genus Species Natural host Reservoir Human

|Sub order

—M vir
Ee NL63 e — |
:.v_f —hCoV- HKU1 _.w

L_hCoV- OC43 —w "

- SARS—CoV

| L_SARS-Cov-2__ 4 —.ﬂﬁ@;
:;‘ : erbecovnrus_. MERS-CoV w il m’

= J‘
=
E The two genera
- : ~— infect
= ~Brangacovirus  Birds & marme
, <I=) : mammals




SARS-CoV-2 — strukturalni a nestrukturalni proteiny

a SARS-CoV-2 genome (bp)
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NSP 14 — proofreading exonuclease

Cells 2020, 9(5), 1267; https://doi.org/10.3390/cells9051267
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Genomic epidemiology of novel coronavirus - Global subsampling
‘ Built with nextstrain/ncov. Maintained by the Nextstrain team. Enabled by data from m
Showing 3270 of 3270 genomes sampled between Dec 2019 and Jan 2022.
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SARS-CoV-2 phylogeny

Showing 1761 of 3640 genomes sampled between Feb 2020 and Jan 2022. Filtered to | Czech Republic (1761) @ W .

:@ Built with neherlab/ncov-simple. Maintained by Cornelius Roemer and Richard Neher. Enabled by data from @
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Datum odbéru (prosim vlozte obé hodnoty) Zastoupeni linii
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B.1.617.2
(delta)

Vybér sekvenci 2093 vzorkd
22.10.-18. 12. 2021.
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Vyhodnoceni dat z diskriminacni PCR 9. 1. do 16. 1. 2022 (dle data odbéru) - 40 468
provedenych testl diskriminacni PCR z 89 laboratofri.

Tabulka 1: Pfehled zachycenych mutaci - 8denni priimér

Celkem Procento Interpretace
pouze susp. varianta

A570D+ 6 5731 0,10 % alfa, delta + A570D
E484K+ 366 11 540 3,17 % beta, gama, alfa E484K+, delta+

LA52R+ 5261 24 895 21,13 % delta, delta+
L452R- a K417+ a N501Y+ a del69_70+ nebo LKV 40 468 72,57 % Suspektni omikron
Y505H, nebo S371L nebo S373P nebo T547K

Tabulka 2: Procento suspektnich Suspektni | Celkovy pocet pripadi SARS-CoV-2 | Procento zachytu
pripad omikronu z celkového poétu omikron vysSetrenych diskriminacni PCR varianty omikron
diskriminaénich PCR v CR

(aktualizovana data k 17. 1.) vztazena 16. 1. 2022 481 574 83,80 %
k danému dnu odbéru 15. 1. 2022 2188 2 557 85,57 %
14. 1. 2022 5311 6470 82,09 %
13. 1. 2022 5891 7777 75,75 %
12. 1. 2022 4 852 6 875 70,57 %
11. 1. 2022 5355 7 858 68,15 %
10. 1. 2022 4243 6 767 62,70 %
9. 1. 2022 1045 1589 65,76 %




Podil varianty na celku

Podil jednotlivych sekvenovanych variant
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Key mutations in
e

B.1.1.7 spike

It takes three spike proteins to form one spike, so each mutation

appears in three places:

Y144/145

Y144/145

For more on the B.1.1.7 mutations, see: side sl
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V hlavni roli spike

omikron

Aminokyselinové substituce charakteristické pro B.617.2 (delta)

;7.
%
L!;lg[\

TNRH!. -
D vz
(©) Karel Berka, UPC
SwissModel (PDB , Inlw REPLBLIC

Strukturni modely glykosylace spike a spike omikronu S— ﬁ

autor Karel Berka Pohled z boku sy

Modre oznacena N terminalni doména https://molstar.org/
Zluté vazebné misto




Bila

struktura z s navazanym RNA

barvy oznacujici lokalni kvalitu modelu
(AlphaFold)

Ve vedlejsi roli
nukleokapsiodvy protein
Jsou Ag testy funkcni?

N-term domain binds RNA

C-term domain binds other N proteins

monoclonal IG-light lambda binds to N-term domain
IG-heavy bind to both domains

MHC binds to both and to unstructured linker

HLA binds to N-term domain

N - 2 domény propojené flexibilnimi
linkery.

Na jednu doménu je navazana ssRNA
(Vaclav Veverka — UOCHB)
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Accelerated Article Preview

Considerable escape of SARS-CoV-2 Omicron
to antibody neutralization
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Accelerated Article Preview

Considerable escape of SARS-CoV-2 Omicron
to antibody neutralization
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Accelerated Article Preview

Considerable escape of SARS-CoV-2 Omicron
to antibody neutralization

Article

__Non-infected Delta Omicron

Extended DataFig.1|SARS-CoV-2variantsinducesyncytiainS-Fusecells. After 20 h, infected cells were stained with Hoechst to visualize nuclei
S-Fuse cells were exposedtotheindicated SARS-CoV-2 strains, at amultiplicity (green) and nuclei (blue) are shown. Representative images from thre:

ofinfection (MON af 1073 The cells hecame GFP+ when thev fuise tagether. indenendent exnerimentsare shown_ Scalehar SO0 um.



Step 1: Incorporation

+gRNA template
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—gRNA product

+gRNA template j | ,"fi
—gRNA product j 1

Step 2: Mutagenesis

—gRNA template

+gRNA product

—gRNA template

+gRNA product

Nature Structural & Molecular Biology (Nat Struct Mol Biol) ISSN 1545-9985 (online) ISSN 1545-9993 (print)

Mechanism of molnupiravir-induced SARS-CoV-2 mutagenesis

In the presence of NTPs and MTP, M nucleotides can be incorporated
by SARS-CoV-2 RdRp instead of C or U into the negative-strand genomic
(-gRNA) or subgenomic RNA (-sgRNA) during copying of the positive-
strand genomic RNA template (+gRNA). The obtained M-containing
negative-strand RNAs can then be used as a template for the
production of mutagenized +gRNA and positive-strand subgenomic
MRNA (+sgmRNA). These RNA products are predicted to be mutated
and not to support formation of functional viruses. RNA of random
sequence is shown, with M and mutated residues indicated as orange
and violet letters, respectively.



*MuUzeme predikovat dalsi vinu/y?
*Omikron — puvod- reintrodukce?
*Zoonotickeé rozsireni?

*Jsou ohrozeny dalsi druhy?



Omikron — puvod?
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Omikron — puvod — reintrodukce — mys?

Principal component 2 (23%)
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Step 4: Performing principal component analysis for molecular spectra
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Wei C, Shan KJ, Wang W, Zhang S, Huan Q, Qian W. Evidence for a mouse origin of the SARS-CoV-2
Omicron variant. ) Genet Genomics. 2021 Dec 24:51673-8527(21)00373-8. doi:

10.1016/j.jgg.2021.12.003. Epub ahead of print. PMID: 34954396; PMCID: PMC8702434.

medRxiv preprint doi: https://doi.org/10.1101/2021.07.26.21261142; this version posted July 29, 2021.

NY — monitoring odpadnich vod

od unora atypické mutace: Q493K, Q498Y,
H519N and T572N.

Rozsireni tropismu SARS-CoV-2 pseudoviru —
infekce bunék

s lidskym/mysim/krysim ACE2.

Rezistence vic¢i MAB



Odpadni vody a moznost

&»

A number of marine mammals
are predicted to be highly
susceptible to the virus

'

Wastewater transmission of
SARS-CoV-2 is an emerging

concern

S

Wastewater management plants in certain localities are not
sufficiently treating sewage, putting threatened and endangered
species at-risk such as beluga whales and sea otters.

VvV 7V

Sireni

SARS-CoV-2

Relative SARS-CoV-2
Susceptibility
(O Medium susceptibility
© High susceptibility
@ Higher than human
susceptibility

(Phocoena sinus)

(Lipotes vexillifer)

Northern sea otter
(Enhydra lutris kenyoni)

Amazon river dolphin
(Inia geoffrensis)

North Pacific right whale .

(Eubalaena japonica)

Hawaiian monk seal
(Neomonachus schauinslandi) B3

Southern sea otter
(Enhydra lutris nereis)

’ Narrow-ridged finless porpoise
(Neophocaena asiaeorientalis)

Sperm whale
(Physeter catodon)
La Plata dolphin

(Pontoporia blainvillei )
Indo-Pacific humpback dolphin

, (Sousa chinensis)
A .

Near
threatened

Northern fur seal
(Callorhinus ursinus)

Atlantic walrus
(Odobenus rosmarus)

Vulnerable

Stellar sea lion
(Eumetopias jubatus)

‘ Antarctic minke whale
(Balaenoptera bonaerensis)

https://doi.org/10.1016/j.scitotenv.2020.143346



https://doi.org/10.1016/j.scitotenv.2020.143346

NY TIMES https://www.nytimes.com/interactive/2021/health/coronavirus-variant-
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(sw Odborna doporuceni NRL. Diskriminacni PCR

Diskriminacni PCR:

e Dle mimoradného opatfeni MZCR viechny symptomatické pozitivni pfipady SARS-CoV-2 musi byt konfirmovény diskriminaéni PCR

* Pro prvni orientaci je mozno vychazet pouze z negativity L452R, v tomto pripadé je treba pamatovat, ze vzorky vykazujici vyssi Ct
hodnoty mohou byt ve stanovovani L452R faleSné negativni.

e V pripadé indikace lécby monoklonalnimi protilatkami je nutné presnéjsi urCeni varianty omikron, nestaci jen vylouceni pozitivity
L452R a E484K.

* Pouze negativita delece 69_70 nemusi znamenat vylouceni varianty omikron, ale mize se jednat o subvariantu BA.2.

e Suspektni omikron doporucujeme urcovat na zakladé negativity L452R a jedné z téchto pozitivnich mutaci: N501Y, P681H, Del69_70,
K417N nebo S371L pozitivni S373P, E484A pozitivni, Y505H pozitivni, T547K pozitivni.

Matice mutaci: jsou zahrnuty i varianty BA.1, BA.2, BA.3
Zdroj: outbreak.info
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https://outbreak.info/

Project ,Enhancing Whole Genome Sequencing (WGS) and/or Reverse
Transcription Polymerase Chain Reaction (RT-PCR) national infrastructures and

capacities to respond to the Covid-19 pandemic in the European Union and
European Economic Area” had received funding from the European Centre for e ‘
Disease Prevention and Control under the Grant Agreement number
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DISEASE PREVENTION
AND CONTROL

More information about the project: http://www.szu.cz/ecdc-1

NOTE:

Information included reflects only the authors’ view and the Centre (ECDC) is not responsible for any use that may
be made of the information it contains.
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