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Varianty koronaviru SARS-CoV-2

C.,

Viry obecneg, vCetne koronaviru, se neustale meni,

dochazi u nlch K castym mutaC|m a obj

evuji se tak dalsi

nove varianty viru. Dosud bylo behem pandemle covid-19

na celém sveté zdokumentovano néekoli

variant viru SARS-CoV-2.

https://nccid.ca/covid-19-variants/

Ik vyznamnych



Priklady vyvoje varianty viru SARS-CoV-2
varianty alfa, beta, gama a delta podle WHO - VoC

i) ALPHAB.ILT 2] BETA B.1.351
wr o yanunr Variant of concern dentolcnnmn
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RLIEST DD w United Kingdom ensuest oocuvewtea e South Africa

MUTATION llso\m- trammissitie than earfier strans Pt Mutenons. 10
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(. 10 60% mare transmissiie than the Alpha variant South Africa first reported the case”

@ luunufehruarys 2021 IN CANADA; Apnl2l 2021 e T 32
mcanaoa: November 28, 2021

https://www.ctvnews.ca/health/coronavirus/timeline-of-the-covid-19-variants-of-concern-1.5691314



Varianty viru SARS-CoV-2 q/;zu
Viry se v prubéhu Casu a Sifeni mezi lidmi méni a vyvijeji.

Kdyz se tyto zmeny vyrazne lisi od drive zjisteného viru, jsou tyto nove
typy viru oznaceny jako ,,varianty®“.

Védci identifikuji varianty tak, ze mapuji geneticky material viru
(sekvenovani) a poté mezi nimi hledaji rozdily, aby zjistili, zda se zmenily.
Od roku 2020 se SARS-CoV-2, virus zpusobujici COVID-19, Sifi a méni po
celém svete.

Zmeny vedly k odhaleni variant v mnoha zemich sveta.

Vyznamnejsi z techto variant jsou slouceny do tri skupin
v'sledované varianty (Variant Under Monitoring, VUM)
v'varianty zajmu (Variant of Interest, VOI)
v'varianty vzbuzujici obavy (Variant of Concern, VOC)
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Sledované varianty
(Variant Under Monitoring, VUM)

Signalizace organum vefejného zdravi, ze varianta SARS-CoV-2
muze vyzadovat prioritni pozornost a monitorovani.

Hlavnim cilem této kategorie je prozkoumat, zda tato varianta (a
dalSi s ni uzce souvisejici) muze predstavovat dalSi hrozbu pro
globalni verejne zdravi ve srovnani s jinymi cirkulujicimi
variantami.



Varianty zajmu
(Variant of Interest, VOI)

C..

termin pouzivany k popisu varianty SARS-CoV-2 se zménami,
o kterych je znamo, ze ovliviuji chovani viru nebo jeho
potencialni dopad na lidské zdravi.

To muze zahrnovat napriklad jeho schopnost se Sifit, jeho

schopnost zpusobit vazné onemocnéni nebo jak snadno jej Ize
detekovat nebo IéCIit.

VOI muze mit zvySenou schopnost se Sifit ve srovnani s jinymi
cirkulujicimi variantami, coz naznacuje potencialni vznikajici
riziko pro globalni verejné zdravi.



Varianty vzbuzujici obavy
(Variant of Concern - VOC)

SZU

splnuje definici VOI ale take splnuje alespon jedno z
nasledujicich kriterii
v'mulze zpusobit Skodlivé zmény v zavaznosti onemocnéni;
v'muize mit podstatny dopad na schopnost zdravotnickych
systému poskytovat péci pacientum s covid-19 nebo jinymi
nemocemi, a proto vyzaduje zasadni zasahy v oblasti
verejneho zdravi;
v'dochazi k vyraznému poklesu udinnosti dostupnych vakcin v
ochrane pred zavaznym onemocnenim.



Deeskalovane varianty

C..

Varianty byly deeskalovany na zaklade alespon jednoho z
nasledujicich kriterii:
- varianta jiz necirkuluje;

- varianta cirkuluje v populaci po dlouhou dobu bez jakehokoli
dopadu na celkovou epidemiologicka situaci;

- védecké dukazy prokazuiji, Ze varianta neni spojena s Zzadnymi
zavaznymi vlastnostmi;



Priklad casove osy covid-19

24 Declared as Public { Named as “SARS-CoV-2" ------ ¢
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Tali et al. Cl Microb Reviews, 2021 9



Fylogeneze 2020 - 2024

Genetické zmeény v SARS-CoV-2 vedouci k 7z
vyssi transmisibilité a infekcnosti, byly
selektovany behem ranych fazi pandemie. & =<
Po oCkovani a promoreni se uplatnuje

selekce variant SARS-CoV-2, unikajicich
antigenné specifické adaptivni imunité a
soucasne zvysujicich transmisibilitu.
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Charakteristika variant SARS-CoV-2

béhem ruznych fazi pandemie

Pandemic phase SARS-CoV-2 Identification  Present status  Disease severity Transmission Mutations Evasion of antibodies
variant
Pre-vaccination D614G ~March 2020 Evolved Marginally Increased D614G in S and linked  No significant evasion
phase in multiple into VOCs increased compared mutation in RARp** of convalescent serum
locations® including compared to with ancestral antibodies®***
Omicron® ancestral strain®?*  strain®%
201 (Alpha, UK mid-2020 A VOC no Greater compared  Increased 17 mutations in S Small neutralization reduction

Early
post-vaccination
phase

Phase after
widespread
vaccination
and COVID-19
infection

COVID-19. coronavirus disease 2019; SARS-CoV-2. severe acute respiratory syndrome coronavirus 2: VOCs. variants of concerns: RBD. receptor-binding domain:

B.1.1.7)

21A (Delta.
B.1.617.2)

21M (Omicron.
B.1.1.529) and
its derivatives

and spread
worldwide®

India. April
2021%

Africa.
November
20213

longer in
circulation®

AVOC no
longer in
circulation®
Omicron
lineage is the
present VOC*

mRNA. messenger RNA: RdRp. RNA-dependent RNA polymerase

to ancestral
strain®®-3®

Greater than
Alpha*#

[.ess than Delta
and earlier
VOl

compared to
earlier strains®-%
Increased
compared to
Alpha®

Changes

in intrinsic
transmissibility
unclear”’

including D614G.
N501Y. AH69-AV70.
I)()8] H}b—}&‘?l

P6SIR. L452R plus
more in S and others in
RdRp and additional
viral proteins**
Increasing number of
mutations in S. notably
in RBD. plus other
viral proteins®7 58697185

with S mRNA vaccine
elicited sera compared with
ancestral strain”

Reduced sensitivity to
immune antibodies***

Increasing evasion of
antibodies in convalescent
patient and vaccinated
person sera. plus therapeutic
monoclonalg®*7"$285

Overview of immunological & virological factors driving the evolution & global spread of SARS-CoV-2 variants

Ramasamy, Ranjan, Indian Journal of Medical Research158(3):257-268, September 2023.

doi: 10.4103/ijmr.ijmr_2591_22

Copyright © 2024 Wolters Kluwer. Published by Lippincott Williams & Wilkins.

C.,
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Evoluce omikronu

KP-2 BE
D, B.1
14 3%
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B.1.1.529

JN.1.11.1
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(XBB.23.10)

EpiCoV" Update
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W

https://www.gov.uk/government/publications/sars-cov-2-genome-sequence-prevalence-and-
growth-rate/sars-cov-2-genome-sequence-prevalence-and-growth-rate-update-1-may-2024
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Timecourse of Omicron variant sublineage distribution
2024-06-04

Omicron sublineages
currently with
> 5% global prevalence

JN.1.16.1 (5.54%)
JN.1.16 (6.57%)
KP.3.2 (5.50%)
KP.2 (8.01%)
KP.3.1(6.61%)

1 I 1 1 | 1
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See https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/ for variant information and definitions.
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Casoprostorove sireni variant SARS-CoV-2 ¢
mezi lednem a prosincem 2021 (CR) /szv

Jan 21 Feb21 Mar21 Apr2l May2l Jun2l Jul2l Aug2l Sep2l1 Oct2l Nov2l Dec2l

y : 800
romituanie oy @ s v e S S G @ I
regionech e R T Ty I
Spodn.l'obrézek 5 l
aerehence . 4. o & @ @ b
egionech, @ T &SRB EE 'oo

Omicron I

0.0

Suri, Timotej & Pfeiferova, Lucie & Bezdi¢ek, Matéj & Svaton, Jan & Hampl, Vladimir & Berka, Karel & Jirincova, Helena & Lengerova, Martina & Kolisko, Martin
& Nagy, Alexander & Tachezy, Ruth & Kolaf, Michal & Paces, Jan. (2024). Developing molecular surveillance of SARS-CoV-2 in the Czech Republic (2021-2022).

10.21203/rs.3.rs-4129032/v1.
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Evoluce omikronu 2023-24
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Sekvenace 2020 - 2024

Clade Progression

Click Legend to show/hide areas
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NRL osekvenovano 15,884 genomU SARS-CoV-2
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] Svét: osekvenovano 16,008,808 genomu SARS-CoV-2
oo CR: osekvenovano 61058 genomu SARS-CoV-2
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FLIRT varianty ik

SZU

V minulém tydnu se v médiich objevilo mnoho zprdv o tom, Ze se védci obé@/ﬂs@u

FLIRT varianty. Jedna se o skupinu variant, nesouci charakteristické mutace vyjadiené

jako zména aminokyseliny na definované pozici spike proteinu.

1. Kazda aminokyselina ma jednopismenny kdéd, pokud dekédujeme zkratku FLIRT (obr 1):

* FL znamena zaménu fenyalaninu na pozici 456 za leucin

* RT zaménu argininu na pozici 346 za threonin

. Tyto konvergentni mutace nese nékolik variant LB.1, KP1.x az KP.4.2, JN.1.16.1, a dalsi.

. Podobné jsou znaceny i jiné skupiny variant charakterizované vyznamnymi
aminokyselinovymi zaménami (mutacemi) - deFLiRT, FLiTI, FLiRTTi, Slip, Svip, TIRT
(obr2-6)

indukovanymi predchozi vakcinou XBB.1.5.
. Proto byl navrZen novy vakcinalni kmen (viz str. 6).

SYMBOL SYMBOL
1-Letter | 3-Letter AMINO ACID K Lys lysine
Y Tyr tyrosine H His histidine
G Gly glycine Q Gin glutamine
5 6 F Phe phenylalanine E Glu glutamic acid
y e ___—___ = M Met methionine 2 Gix Glu and/or Gin
5% - =2 XL A Ala alanine w Trp tryptophan
/ XDK.1 JN.1.7.3 \\ S Ser serine R Arg arginine
( » - ) 1 lle isoleucine D Asp aspartic acid
)‘\ TIRT KQ.1 b L Leu leucine N Asn asparagine
N crl T Thr threonine B Asx Asn and/or Asp
i R N L " Val valine Cc Cys cysteine
P Pro proline X Xaa Unknown or other 1 4




Aktualné kolujici linie viru SARS-CoV-2

(WHO, ECDC, k 31.5.2024)

Currently circulating variants of interest (VOIs) (as of 3 May 2024)

XBB.1.9.2 + SIF456L
Includes
EG.5 Mot assigned EG.51(23F) EGS + S:052H 17.02.2023

HE.Z (23H): EG.5 + 5:Q52H,
SIL455F

HV.1: EG.5 + 5:052H,
SIF157L, S:L452R

09-08-2023

EG.5 Initial Risk
Evaluation, 09

August 2023

EG.5 Updated Risk
Evaluation, 21

September 2023

EG.5 Updated Risk
Evaluation, 21
Movember 2023

M. 1 i 244 B2 86 + 5114555 25-08-2023

18-12-2023

JW1 Initial Risk
Evaluation 18
December 2023

IM.1 Updated Risk
Evaluation 9

February 2024

IM.1 Updated Risk

Evaluation 15 April
2024

¥ Excludes BA.2.86 sublineages listed here as YOIs.

Year and
Lineage+ Country first Spike month Impact Impact
WHO additional detected mutations  first Impact on on on Transmission
label mutations (community) ofinterest detected transmissibility immunity severity in EU/EEA
Omicron XBB.1.5-  United N460K, n/a Similar to Reduced  Similar Community
like (a) States S486P, Baseline(1,2) (v)(1,3, 1o
F490S 5) Baseline
(4)

Omicron BA.2.86 n/a 1332V, n/a Baseline (6) Baseline Baseline Dominant

D339H, (6-8)

R403K,

VA445H,

G446S,

N450D,

LA52W,

N481K,

483del,

E484K,

F486P

https://www.who.int/activities/tracking-SARS-CoV-2-variants 18




Aktualné kolujici linie viru SARS-CoV-2

(WHO, ECDC, k 31.5.2024)

Currently circulating variants under monitoring (VUMs) (as of 3 May 2024)

b: Include lineages such as KP.2, KP.1.1, JN.1.16.1 and JN.1.24.1

N7 Mot assigned JN + S5:T5721, S:E1150D 25.09-2023 03-05-2024
KP.2 Mot assigned JN.1 + 5:R346T, 5:F456L, 5:V1104L 02-01-2024 03-05-2024
KP.3 Mot assigned JN.1 + S:R456L, S:Q493E, SV1104L 11-02-2024 03-05-2024
JN.1.18 Mot assigned JNT 4+ S:R346T 02-11-2023 03-05-2024
L . .
Variants under monitoring
Year and
Lineage+ Country first Spike month Impact Impact
WHO additional detected mutations first Impact on on on Transmission
label mutations (community) ofinterest detected transmissibility immunity severity in EU/EEA
Omicron BA.2.86+ n/a R346T, n/a No evidence No No Community
R346T + F456L evidence evidence
FA56L (b)

https://www.who.int/activities/tracking-SARS-CoV-2-variants
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& ecoc  Systém dozoru (@) for et
|

Kontinualni monitoring a nad vyskytem SARS-CoV-2 v CR
Klinicka medicina — surveillance — epidemiologie, mikrobiologie

Odpadni vody - Narodniho systemu dozoru nad vyskytem SARS-
CoV-2 a jeho variant v odpadnich vodach
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C.,

& ecoc  Systém dozoru (@) for et
|

NRL pro chripku a nechripkova respiracni virova onemocneni je
WHO akreditovana Laborator pro diagnostiku viru chripky, MersCoViry,
respiracnich viru — audity

NRL a EPI pracovisté zapojena do mezinarodniho monitoringu incidence a
etiologie ARI prostrednictvim siti WHO (FluNet, EUROFLU) a ECDC (TESSYy).

Laboratof hygieny pady a odpadt CZZP
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Dekuji za pozornost

MUDr. Barbora Mackova, MHA, reditelka, Statni zdravotni ustav


mailto:barbora.mackova@szu.cz
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