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Prezentovany vyzkum byl realizovdn tymem pracovnikd Stdtniho Zdravotniho Ustavu diky
projektu:

Genomicka surveillance vybranych infek¢nich
nemoci v Ceské republice

Projekt ,Genomickd surveillance vybranych infekénich nemoci v Ceské republice*
(HERA2CZ) je spolufinancovdn Evropskou unii. Prezentované ndzory a postoje
vsak predstavuji pouze ndzory autord a nemusi nutné odrdzet ndzory a postoje
Co-funded by the Evropské unie nebo Evropské vykonné agentury pro zdravi a digitdini oblast
European Union (HgDEA). Ani Evropskd unie, ani Evropskd vykonnd agentura pro zdravi a digitdlni
oblast (HaDEA) za né nemohou nést odpovédnost.




WP2 - WGS respiracnich vird - molekularni survillance

I. WGS vybranych respiracnich virti :A/H1N1 pdm A/H3N2, B/Victoria, B/Yamagata, RSV/A a RSV/B a MPXV

* viry chfipky A/B, SARS-CoV-2 a RSV jsou pfic¢inou kazdorocnich epidemii

* chripka A, koronaviry — pandemicky potencidl dany nejenom proménlivosti genomu, ale zplisobem Siteni

e dostupna vakcina (RSV zatim omezené) i specificka Iécba.

* RNA viry — proménlivost - Uniku pred vakcinou navozenymi protilatkami, Ié¢bou

 MPXV — povazovany za stabilni DNA virus — méni v kratké dobé v proménlivy virus s moznym pandemickym potencialem

Il. ZvySeni sekvenacni kapacity

lll. Naprogramovani algoritmu pro vybér reprezentativniho podilu vzorki s ohledem na definované epidemiologické
parametry

IV. surveillance
* Integrace SARS-CoV-2 do ARI/ILI surveillance

V. surveillance - vytvoreni webového aplikace
e sentinelové surveillance — v€etné ovéreni vhodnosti samoodbéru
* non-senitnel surveillance — zjednoduseni hlaseni pozitivnich detekci hlaseni pozitivnich detekci respiracnich virt
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Infl A: postupny vyvoj SARS-CoV-2 — skokovy vyvoj prostfednictvim RSV — paralelni postupny vyvoj
kryptickych variant — nastup varianty vede
k epidemické viné
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Vybér vakcinalniho kmene: Charakterizace A/H1IN1pdm 22/23

Real-time tracking of influenza A/H1N 1pdm evolution
Egg'baSEd Vaccines #° Built with nextstrain/seasonal-flu. Maintained by Jover Lee, Richard Neher and Trevor Bedford. Enabled by data from(
e an A/Victoria/2570/2019 (H1N1)pdm09-like virus; howine 106 o senomes sampled between My 2015 and Dec 2025
Phyl
cose ~ ®
B & 6B.1A.52.1
B 51 6B.14 532
Cell culture- or recombinant-based Vaccines E e TN
] _ _ ] [7] se.1az B se1az7
¢ an A/Wisconsin/588/2019 (H1N1)pdmOQ09-like virus; 6B.1A.3 W 52 6B.1A.53.2 @
&6B.14 53
A/G-M/ A/Norway/ A/Sydney/ A/Victoria/25
SWL1536/2019  25089/2022 5/2021 70/2019
AH1/Guangdong-
Maonan/SWL1536/2019 — 24l K S . \ 6B.1A5a.2
AH1/Norway/25089/2022 <40 2560 2560 2560 -
AH1/Sydney/5/2021 80 1280 1280 1280
AH1/Victoria/2570/2019 < 80 1280 640 1280
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Spike struktura béhem evoluce
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Key mutations in
the B.1.1.7 spike

=

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

appears in three places:

Y144/145

Key mutations in
the B.1.1.7 spike

Y144/145

For more on the B.1.1.7 mutations, see: Inside the B.1.1.7

NYT 2021


https://doi.org/10.1126/scitranslmed.abn7737
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AREXVY / RSVpreF (Abrysvo)

>60 let, nehrazena/ téhotné

Rekombinantni glykoprotein F respiracniho syncytialniho viru

stabilizovany v prefuzni konformaci = RSVPreF3

2 RSVPreF3 je produkovan ovaridalnimi buiikami kiecika ¢inského (CHO)
technologii rekombinantni DNA. 3 adjuvovany na ASO1E obsahuijici: rostlinny

extrakt z Mydlokoru tupolistého (Quillaja suponaria Molina), frakce 21 (QS-21)
25 mikrogrami 3-0-deacyl-4’-monofosforyl lipid A (MPL) z bakterie Salmonella

minnesota 25 mikrogramd

RSV Fusion Glycoprotein Conformations
PDB ID: 5TDL, 3RRR

Prefusion
Postfusion

MODELS

MAB Nirsevimab Palivizumb
D) (maternal vaccine)
Induces anti-PreF

antibody

Palivizumab
Nirsevimab { x Binds antigenic Site II of Pre-F
S n y % and F

Binds antigenic Site
@ of Pre-F

Pre-fusion F

https://doi.org/10.3390/pathogens14020104

Vaccine

Post-fusion F

Prefusion

Antigen sites

Stabilizing
mutations
4

Stabilization
—
= :
Protein
engineering

Epitopes targeted by antibodies
with high neutralizing activity

C-terminus


https://doi.org/10.3390/pathogens14020104

Virus chfipky typu A — pandemicky potencial -

A VRNAs B JAVmRNAs IBV mRNAs c infiuenza virus
s 5'UTR 3'UTR
* Segmentovany virus — reasortment n___gene " n o [PB2- A o [pE2-An

Zoonoticky rezervoar
Globalni rozsiteni
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Infl A - Subtyp ptaéi chfipky se znamym prenosem
na ¢lovéka

A Subtypes HPAI vs LPAI
Avian
(Can infect humans) ll__lgﬁll Il:llgm
H5N1
H7N3 HPAI H5N8
H7N7 LPAI H5N8
n;mg Subtypes can be
H10NS classified as high path or
low path based on the
Swine ability of the specific
(Can infect humans) virus strain to Kill
H1N1 chickens in the lab
H1N2 setting.
H3N2
Most common human
H1N1
H3N2

Aquatic
mammals

H1
H13

Bats
7
H17N10
H18N11

H3INS
HIN7

SZU

Other influenza viruses

Influenza A virus Influenza B virus

Wild birds

Humans -
H1-H4 ?
H7
H10 H1-H16 HIN1 H3NZ
N1-N9 (H2N2) ?
7
Influenza C virus Experimental animals
H1,H3
HS5, H6, H7
HA9, H10
H5, H7
H9, H10
HiIN1/2
HZN3 H3N2
Influenza D virus
HS5N1
H5N1 Domestic and wild animals ?
H3IN2
H3INS
H1N1
H3N2
HJNI
HINI, H3N2
H5N1, HON2Z

H10N4

Long, J.S., Mistry, B., Haslam, S.M. et al. Host and viral determinants of influenza A virus species specificity. Nat Rev
Microbiol 17, 67— 81 (2019). https://doi.org/10.1038/s41579-018-0115-z



H5N1 - geograficka distribuce a hostitelské spekirum

Number of sequences
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. New 2020-2023 . New for 2024

Peacock, T.P., Moncla, L., Dudas, G. et al. The global H5N1 influenza panzootic in mammals. Nature 637,
304-313 (2025). https://doi.org/10.1038/s41586-024-08054-z
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HIN1 H2N2 H3N2 H1N1 H1N1 H5N1?
(Spanish flu) (Asian flu) (Hong Kong fiu) (Russian flu)

nadoba?

Direct adaptation: Reassortment Reassortment Re-emergence Reassortment  Direct adaptation
mutation of or
(bird) (bird-human) (bird-human) H1N1 strain (bird-pig-human) reassortment?
TRENDS in Microbiology
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.o 1st reassortment - 2nd reassortment
Binding Site for Influenza Hemagluttinin Protein
PB1,Hand N

Human Avian, some Swine
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“ I} https://doi.org/10.1101/2024.05.03.592326

3rd reassortment .
H1N1pdm

C) distribuci viru ptaci chripky. D) silnou jadernou a intracytoplazmatickou imunoreaktivitu
intaktnich a odloupnutych epitelialnich bunék v alveolech mlécné zlazy. doi: 13
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MPXV - prostredi — hostitel - APOBEC3
Pandemicky potencidl?

i Genomic epidemiology of mpox viruses across clades

& suitt witn Maintained by Data updated 2024-11-02. Enabled by data from
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Evoluce MPXV 2018 - 2025

F":»;':iew R || Z00MTO SELECTED | RESET LAYOUT Genomic epidemiology of mpox lineage B.1 viruses
Cla
. 2 D I a_. Built with nextstrain/mpox. Maintained by Nextstrain team. Data updated 2025-02-27. Enabled by data from GenBank.
TIEITTETY
. Ib . 1) i } . Showing 4992 of 4992 genomes sampled between Mar 2022 and Feb 2025.
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Zvyseni in house sekvenacni kapacity

Zvyseni miry automatizace automatického pipetoru Biomek i5
- podavac Spicek (Biomek i5 tip feeder)

* ECDC - Illumina NovaSeq 6000
* NRL- lllumina MiSeq

e NRL-ThermoFisher lon Torrent Genexus

* SVU - Oxford Nanopore MinlON

» » L I» E1» »EI» | »



Zvyseni sekvenatni kapacity 5

s

Paralelni méreni koncentrace DNA ve stripu “"c‘

S—q

Qubit flex — 8 strip

_ 240000 1
L
o 200000 A
‘o 160000 H
(@]
@ 120000 1
?
o 80000
o
= 40000 4
L
0 1 1 ) 1 1 1 1 1 1 )
o 1 2 3 4 5 6 7 8 9 10
Concentrations in ng/ml
RNA High-Sensitivity: quantification range 5 to 100 ng
RNA Broad-Range: quantification range 20 to 1000 ng
dsDNA High-sensitivity quantification range @.2 to 10@ ng

17



WP2 = CORINFES

invitrogen

bit Flex

Qubit Flex

Fluorometer

Quick Reference

Gather Your Materials
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e — r—
S HDNA
s Uraci
R = Adaptor Ligation == Barcode 1
- - N
2 5 = Barcode 2
NEBNext Adaptor f"\ﬁ =
Compatible with: A = w— 9 . USER
T 5 Enzyme

l USER Excision

\5.\ =

«DNA
+ChIP DNA

«RNA
(non-Small RNA)

o /,=\ :
* NEBNext kit ma menej krokov, jednoduchsi, lacnejsi o = l P
;, —
3/(1_,/%5‘
* Male zmeny v Biomek i5 programe, zmena plastov Stancard |
and Protocol 3 — _3ﬁ 5
* Kupit tip loader — vyrazne viac pouzitelnych Spiciek ‘ l -
* Automatizovat poolovanie bez normalizacie — NEBNext oo e |
. , . n v . |
* Validovat program, aj s roznym poctom vzoriek - - =
: =
!
Input: . —
Viral gRNA | gpNA c¢DNA Amplification  Combine Pools, Cleanup, Library Prep
L  Ssynthesis . (Pool 1 &2) R Quantification/0C _ (Illumina/Nanopore) . Sequencing
= e v = & Data Analysis
Hands-on: 4 min. 5 min. 5-=10 min. 15 min.
Total: 30 min. 3 hr. 35 min. 30— 60 min. 3 hrs.
g_‘ Nextclade & Citstion 0 Docs & Settings 1= What's new EE English = ’ =3 n
4 Back Done. Total sequences: ?3. Succeeded: 93 & [ ] T * i

Sequence nams . Clade . ineag: Y ) . _ Mz Cov. G £, 5 sC Mucleotide saquence
@hcov-19iczech RepublicnrL_ss 51621 (THEMEDE G 228 (Omicran|

1 | @hcovasicrecn Remhlic-“NRL_sfs]7-’5@@@999 208 Omicron] | BAS2 | 72 | 0 | 3es |essw| 3z | o o | o

2 | @hcovazicrech RenuhIic-‘NRL_sﬁSlé-’Z'E-mmoeoe. 298 [Omicron] | BE11 | 7a | o | s30 |esox| 2a | o o | o -
3 | @hcov-1sicrech RE[JLhIir:.‘NRL_SES‘]?-"Z"IQGQGGG. 228 [Omieron] | BAS1 | 71 | a | ses |sam| 33 | o o | o I I
4 | @hcov-19Crech RepublicNRL_s3520/20 HEMDE G 228 (Omicron] | BAS 73 a 456 |9a3% | 33 | 0 0 0 I




w2 comnes - WIGS protocol Influenza, RSV — Dragen /Artic

In testing

lllumina amplicon-based targeted sequencing Influenza A/B

”~

@ | Genomics and Proteomics | Methods and Protocols | 27 February 2024 f X in

Robust and sensitive amplicon-based whole-genome sequencing assay of

respiratory syncytial virus subtype A and B

Authors: Tiina Talts . Lucy G. Mosscrop &, David Williams, John S. Tregoning &%, Whitney Paulo, Arinder Kohli, Thomas C. Williams,

16 universal Influenza A/B primers target 3’ end

Katja Hoschler, Joanna Ellis, Simon de Lusignan, Maria Zambon | AUTHORS INFO & AFFILIATIONS

DOI: https://doi.org/10.M128/spectrum.03067-23 « (M) Check for updates

Bind genomic RNA
Then cDNA

500bp avg insert size
DRAGEN Targeted Microbial Version
Genomic RMA Segments 1 Strand cDMA Double-stranded cDMA E.;ZQM;:WBG - 1310
PBZ 23kh — = .. Pist = = DRAGEN Targeted Microbial
=, P15 == P15
PB1 2.3kh — = = = = Summary: , _ _ ,
PA 2-2 Hb —_ — L. — — Z\O\:IBDDSD&;S) designed to analyze sequencing libraries generated from lllumina hybrid capture (enrichment) panels or tiled amplicon panels (ie
HA 18kb — = o N N = = = . Inputs:
NP 15 kl:l - ':\ M = = — Tag mentation « FASTQ m;s, See details in library preparation documents
HA T4kb = = S _ - — Supported hybrid-capture enrichment panels
M 10kh = ~ — — e e
_ _ \-—r - — — « Respiratory Virus Oligo Panel (RVOP)
NS 0.9kb = — —
Genomic RNA cDNA
PB2 — CCUUGUUUCUACU 3 Unil2 / INF-3 5' GGGGGGAGCGAAAGCAGG
GGAACAAAGATGATTATTGGGE 5 Unil3 / INF-1 3 TCGCTTTCGTCCAGTTTATATAAGTTATAC PB2 cDNA
HA — CCUuuGuUUUCUACU 3 Uni12 /INF-1 5" GGGGGGAGCGAAAGCAGG
COAACAAAGATGATTATTGGGC 5 Uni13 [/ INF-1 3 TCGCTTTCGTCCCCAAGTTAGACAGTTTTA HA cDNA



WGS protokol RSV A/B

* LunaScript RT

* Amplification in four PCRs
* RSV_A Schemel Pooll, Schemel Pool2, Scheme2 Pooll, and
Scheme2_Pool2

* [llumina DNA Prep Sample Preparation Kits

TABLE 3

TABLE 3 RSV-A/B W rimer schemes

* Read 150, 200 or 300 cycle chip

RSV_wgs / RSVA / RSVAT / RSVA1 750_850.primer.bed (£ Target Scheme Pool_id Amplicon lengths # Primers # reactions per sample
. o #1 26
tiinatalts Add files viz upload RSV-A_] 750..850 bp
#2 26
Code Blame 52 lines (52 loc) - 4.16 KB RSV-A 4
#1 24
1 RSVA_1_final_mask 73 94 RSVA1_758_85@ 1 _LEFT 1 + ATGEGCAGCAACTCATTGAGT RSV-A_2 7501000 bp
2 RSVA_1_final_mask 506 820 RSVA1_758_85@_1_RIGHT 1 GTGCTTCCCACTTTGTGCAATAG #7 24
3 RSVA_1_final_mask 528 852 RSVA1_758_85@_2_LEFT 2 + ACCACAAAGACTGATGATCACAGA
4 RSVA_1_final_mask 1456 1478  RSVA1_750_858_2_RIGHT 2 CAGTTGTTAAGCTTGCTAATGTTAACAC #] 20
5 RSVA_1_final_mask 1325 1352  RSVA1_75@_8S@_3_LEFT 1 + TETCTAGATTAGGAAGAGAAGACACCA i
3 RSVA_1_final_mask 2123 2147  RSVA1_750_858_3_RIGHT 1 CTTGATTCCTTGGTGTACCTCTGT RSV-B_1 630690 bp
7 RSVA_1_final mask 1994 2816  RSVAL 750 858 4 LEFT 2 TEGGTGGAGAAGCAGGATTCTA #2 28
RSVA_1_final mask 2809 2832  RSVAL 756 858 4 RIGHT 2 TGGCATCTCTTATACCATCCCGA RSV-B 4
: RSVA_1_final mask 2594 2628  RSVAL 758 858 5 LEFT 1 + CCTACGCCAAGTGATAATCCTTTTTC #1 32
18 RSVA_1_final_mask 3367 3337 RSVA1_756_858_5_RIGHT 1 ACATTGGCTAGTTCTTTTATGAGTAGATCT RSV-B_2 650..700 bp
11 RSVA_1_final_mask 2966 2992  RSVA1_758_858_6_LEFT 2 + TCTCTCAATCCAACATCAGAGAAACT 52 30
12 RSVA_1_final_mask 3781 3889  RSVA1_758_858_6_RIGHT 2 TGCATTTGTAATGGCATTTTTGAATTCA
13 RSWA_1_final_mask 3658 3677 RSVA1l_758_858_7_LEFT 1 + ACACATGACATCATTGCTTTATGTGAA

a | Primers

able on GitHub: https://github comy/tiinatalts/RSY_wags.




WP2  CORINFES EQA SARs-cov-z & I“fl"enzu

ECDC NORMAL

ECDC NORMAL

CERTIFICATE OF PARTICIPATION -
@6(: CERTIFICATE OF PARTICIPATION ')

: : eC
This is to confirm that M|

This is to confirm that

CENTRUM EPIDEMIOLOGY AND MICROBIOLOGY, NIPH, PRAGUE, CZECH
REPUBLIC

has participated in the ECDC external quality assessment

NATIONAL REFERENCE LABORATORY FOR INFLUENZA AND NONINFLUENZA
RESPIRATORY VIRAL DISEASES, NATIONAL INSTITUTE OF PUBLIC HEALTH,

PRAGUE, CZECH REPUBLIC
EUROPEAN SARS-CoV-2 AND INFLUENZA BIOINFORMATICS EXTERNAL has participated in the ECDC external quality assessment

QUALITY ASSESSMENT (ESIB- EQA) EUROPEAN SARS-COV-2 AND INFLUENZA BIOINFORMATICS EXTERNAL
Held 1 March - 12 April 2023 QUALITY ASSESSMENT (ESIB-EQA)
Held 1 March — 1 April 2024

Participation included the following components: Participation included the following components:

R SARS-CoV-2 Influenza virus:

?ARSSAIRC';:(I\JZénDpore COMSENSUS sequence generation l-nﬂufl\:];flvll\lrsﬁﬁpore COMSENsUs sequence generation =:/SARS2 Numina consensiis sequence generation =" INFL1 Nanopore: consensis sequérice generation

: N X e * SARS3 Qustering and dassification o INFL3 Clustering and dassification

* SARS2 Illumina consensus sequence generation » INFL3 Clustering and dassification « SARG4 Mutation detection «  INFL4 Antiviral resistance prediction and host

+ SARS3 Clustering and dassification + INFL4 Antiviral resistance prediction adaptation mutations

* SARS4 Mutation detection

On behalf of ECDC: On behalf of the organisers:
On behalf of the organisers: On behalf of ECDC: mrl;mdonl :’R}T:my Nbl;c;ea&:::'::
Dutch National Institute for Public Health and the and Institut Pasteur,’ParB ; France

Environment (RIVM), Bilthoven, The Netherlands and

Institut Pasteur, Paris , France

Karl Ekdahl, Head of Unit Disease Programmes Ivo van Walle Etienne Simon-Loriere
Ivo van Walle  Etienne Simon-Loriere Olov Svartstrom

European Centre for Disease Prevention and Control (ECDC) ~ Gustav I1I:s Boulevard 40 169 73 Solna - Sweden
European Centre for Disease Prevention and Control (ECDC) - Gustav I1I:s Boulevard 40 169 73 Solna — Sweden
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CERTIFICATE OF PARTICIPATION

This is to confirm that

CENTRUM EPIDEMIOLOGY AND MICROBIOLOGY, NIPH, PRAGUE, CZECH
REPUBLIC
has participated in the ECDC external quality assessment
EUROPEAN SARS-C0OV-2 AND INFLUENZA BIOINFORMATICS EXTERNAL
QUALITY ASSESSMENT (ESIB-EQA)

Held 1 March - 12 April 2023
Participation included the following components:

SARS-CoV-2: Influenza virus:

SARS1 Nanopore Consensus saquence genaration »  INFLL Nanopore consensus saquence generation
SARS2 Illumina consensus sequence generation «  INFL3 Clustering and dassification

SARS3 Clustering and dassification «  INFL4 Antiviral resistance prediction

SARS4 Mutation detection

On behalf of the organisers: On behalf of ECDC:
Dutch National Institute for Public Health and the
i (RIVM), Bil The and
Institut Pasteur, Paris , France
Ivo van Walle  Etienne Simon-Loriere Olov Svartstrém

European Centre for Disease Prevention and Control (ECDC) — Gustav I1I:s Boulevard 40 169 73 Solna - Sweden

ECDCNORMAL.
CERTIFICATE OF PARTICIPATION { .)
This is to confirm that =

NATIONAL REFERENCE LABORATORY FOR INFLUENZA AND NONINFLUENZA
RESPIRATORY VIRAL DISEASES, NATIONAL INSTITUTE OF PUBLIC HEALTH,
PRAGUE, CZECH REPUBLIC
has participated in the ECDC external quality assessment

EUROPEAN SARS-COV-2 AND INFLUENZA BIOINFORMATICS EXTERNAL

QUALITY ASSESSMENT (ESIB-EQA)
Held 1 March — 1 April 2024

Participation included the following components:

SARS-CoV-2 Influenza virus:

«  SARS2 Numina consensus sequence generation « INFL1 Nanopare consensus sequence generation

*  SARS3 Qustering and dassification = INFL3 Clustering and

«  SARS4 Mutation detection «  INFL4 Antiviral resistance prediction and host
‘adaptation mutations

On behalf of ECDC: On behalf of the organisers:
Dutch National Institute for Public Health and the
nvironment (RIVM), Bilthoven, The Netherlands

Karl Ekdahl, Head of Unit Disease Programmes Ivovan Walle  Etienne Simon-Loriere

European Centre for Disease Prevention and Control (ECDC) ~ Gustav I1l:s Boulevard 40 169 73 Solna ~ Sweden

: Genetic characterization of Influenza viruses i
circulating in 2022 — 2024
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d) Influenza virus genetic characterisation 2022/23 }172 WGS]

V1A.3a.2 B/Victoria [28]

A/H1N1pdm [48]

68.1a.50.2a.1 [
ss105020 I A/H3N2 (54]
322020 |

3C.2a1b.2a.2a3a.1 J]

3C.2alb.2a.2a3 ]

0 10 20 30 40 50 60

xay

Influenza virus genetic characterisation 2023/24

|

B/Victoria [13]

A/H1N1pdm [132]

6B.1A.5a.2a.1 .

A/H3N2 [10]
3C.2a1b.2a.2a.3a.1 .

a) == Nextclade =B R
E]“a;msa 2a [ ¢8.1A5a2a1 = :\_-__
A/H1N1pdm Seace '
2022/24 &

b)[] 3C2a1b2a2a1b  [] 3C.2a1b.2a.2a3a. ;44:,'—"
7 & ﬁm 223 7] 3c2a1b.2a.2b BE——=
A N —
==
2022/24 B

[Re—

3C.2a1b.2a.2a.3a.1
3C.2a1b.2a.2a.3a

3C.2a1b.2a.2a.3

3C.2a1b.2

Q) | vz
B/Victoria
2022/24

Auspice

the Nextstrain project




SARS-CoV-2 — molekularni surveillance (

hCoV-19 spike glycoprotein mutation surveillance dashboard (v2.22.06)
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— ACEZ2 human host receptor

— CoV spike glycoprotein trimer

@ Spike glycoprotein variation occurring 100 times or less

@ Spike glycoprotein variation occurring greater than 100 times

lineage defining muts: aa changes found in >=10% of sequences in the lineage

LP.8.1 defining muts: ins16MPLF T19I R21T L24del P25del
P26del A27S S31del S50L H69del V70del V127F G142D
Y144del F1575 R158G F186L R190S N211del L2121 V213G
L216F H245N A264D 1332V G339H R346T K356T S371F S373P
5375F T376A R403K D405N R408S K417N N440K V445R
G4465 NA50D LA52W L4555 FA56L N460K S477N T478K
N481K V483del EA84K F486P Q493E Q498R N501Y Y505H
E554K A570V D614G P621S H655Y N679K P681R N764K
D796Y S939F Q954H N969K K1086R V1104L P1143L
LP.8.1 emerging muts: 2025-03-05
P

i)

Mar 2024

T T
Apr 2024 May 2024 Jun 2024

Jul 2024

Aug 2024
Date

@ Spike glycoprotein variation found in >=10% of seguences from the lineage

@ Spike glycoprotein variation near host receptor, or other functional annotation
@ Insertion/deletion

@ Spike glycoprotein variation altering potential N-glycosylation sites

lineage emerging muts: aa changes found in <10% of sequences in the lineage
that are also found in top 50 emerging constellations by Spread and top 20
emerging constellations by Acceleration {See emerging variant analysis for
details)

LF.7.2.1 defining muts: ins16MPLF T191 R21T T22N L24del
P25del P26del A27S S31P S50L H69del v70del V127F G142D
Y144del F1575 R158G K182R R190S N211del L2121 V213G
L216F H245N A264D 1332V G339H R346T K356T S371F S373P
S375F T376A R403K D405N R408S K417N N440K K444R
VA445H G4465 N450D LA52W LA55S FA56L NA60K A475V
S477N TA78K N481K VA33del E484K FA86P Q498R N501Y
Y505H E554K A570V D614G P621S H655Y N679K P681R
N764K D796Y S939F Q954H N969K P1143L

2025-03-05

B8 xEC
¥DV1
B xBB116M
kw1
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KP33
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N
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IN1641
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[ ]
su rvel u nce Detekce respiraénich virl v sentinelové surveillance v kalendéinich tydnech 37/2021 az 21/2022

RSV surveillance (sentinel/non sentinel) in three seasons in the Czechia

2019 - 2024
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w2 comves Fylogenetick@ analyza RSV A 2022 - 2024

Czechia b) Ml Aot ] AD3

ARl virological sentinel&non-sentinel surveillance 2022/2023

* RSV cases: RSV cases Figure 1a: The peak of the RSV epidemic
was reached between 48 and 52 weeks. The RSV epidemic
occurred in the same time frame as the influenza epidemic,
which is unusual (figure 2). In the Czech Republic, the RSV
epidemicusually comes after the flu epidemic. From the 48th

week, the number of cases per week decreases, more steeply in e
sentinel surveillance thanin non-sentinel surveillance. Figure

1b shows the proportion of positive RSV detections within the Sentinel survelllance RSV: comparison of seazons from 2013 - 2018
entire respiration panel. Figure 3 shows a comparison o RSV
detection in ARI surveillance in one pre-pandemicseason and . ;m Lult u‘\
two post-pandemicseasons. From 2020 till 2021 the virological :
surveillance was interrupted due to the pandemic.

* RSV cases by age groups: The unknown weekly morbidity of L : ._.‘__.
acute respiratory infections by age group per 100,000 !
populationis shown in Figure 4, but due to the simultaneous
epidemicof RSV and influenza, the morbidity cannotbe RSV surveillance (sentinel/non sentinel) in three seasons in the Czechia
attributed to even one of the dominant pathogens.

Winfuenza §ESY

* RSV cases by type: RSV was dominantthis season, as seen in - i ’ ’
Figure 2. Comparedto previous seasons, this is an atypical -\
findingwhere RSV A dominated (figure 3). P\

= Surveillance systems: S — ——
1. Sentinel surveillance (Figure 1) 50 to 80 primary care samples
from each region are examined. ot et e N
2. Non-sentinelsurveillance: aggregate data has been collected
from 14 regional hospitals.

sbard A 2 1 3003 . CR, v 3002 1 3033

* Source: National Reference Laboratory for Respiratory Viruses,
Prague

* URL link for more details:
https://szu.cz/centra/centrum-epidemiologie-a-

mikrobiologie/celogenomova-sekvenace-v-cr-tydenni-zpravy/ F ~1; —
» https://szu.cz/publikace/data/akutni-respiracni-infekce- l 1 =

chripka/ ) —— il




ARI/ILI virologicka surveillance 2021 — 2025
Integrace SARS-CoV-2
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Fig. 3: Integrated Virological Sentinel and Non-Sentinel Surveillance 2023/24 -Characteristics of the seasor
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WP2

coxves - Reprezentativni vzorek - surveillance

® Ustinad Labem ® Vysocina Region = Zlin Region ~® Central Bohemian = Hradec Kralove Region
Region 8% 1% 6%
0% ® Karlovy Vary Region
® South Moravian 1%

Region \ — Liberec Region
3% 1%

B Moravian-Silesian
Region
12%

® South Bohemian
Region
11%

® Pardubice Region
0%

—__ ® Pilsen Region
19%

= Prague/

36%
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Obrazek 3: Porovnani skutecného a optimalniho poctu sekvenaci dle kraje za vybrané mésice.

SZU

Optimalni pocet je vztaZen ke skutecnému podilu vSech pozitivnich vzork v kraji za vybrany mésic.

Odchylka
[ vice nez 50 %
[l 25 % a? 50 %
[l 25%az25%
] -50 % az -25 %
[ méné nez -50 %

Listopad 2021

QOdchylka
[ vice neZ 50 %
[l 25% az 50 %
[] -25%az25%
[] -50 % a? -25 %
[ méné nez -50 %

Odchylka
[ vice nez 50 %
] 25 % az50 %
[ 25%az25%
] -50 % az -25 %
[ méné nez -50 %
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SZU

Graf 1: Porovnani skutecného a optimalniho poctu sekvenaci dle vékovych skupin za 3 vybrané mésice.

Optimalni pocet je vztazen ke skutecnému podilu vékové skupiny v populaci.
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Algoritmus pro vybér vzorkd k sekvenaci - ke zpracovéni dat centrélni databézi UZIS

LU
Algoritmus urcuje vybhér COVID-19 pozitivnich vzorky urcenych k sekvenaci Reprezentativni podil vzorkd —

* musi fungovat v obdobich nizké i vysoké incidence dle geografickeho rozsireni, pohlavi,

, - Cw . . . . e vékovych kategorii
* musi umoziiovat vyhér vyznamnych vzorki k sekvenaci, zahrnujici primarni

surveillance N
Cileny vybér —
* umoini optimdlni logistiku vzorki z laboratofi pro sekvenaci do jednotlivych Dle klinické zévaZnosti, neobvyklé

sekvenatnich center klinické projevy, selhdni vakcinace,

* musi odpovidat aktudlni sekvena¢ni kapacité reinfekce, ohniska, importy, apod.

* musi umoznit ménit okrajové podminky: napf: patogen, definice
Vizualizace pri¢teni nového paketu do absolutniho souctu

reprezentativniho podilu, apod.
-4 L-=d 900
v pripadé vice sekvenacnich center musi zahrnovat o pfifazeni vzorki do H u H

neibliigiho centru dle ieho kupucity poz. po ofkovani  Hospitalizace

+300
Vzorky nasbirané za dané obdobi jsme pojmenovali ,paket”. Vzorky e st T
putujici k sekvenaci pak ,,oznaceny paket”. gg;;;;g’;tpgd,emi | |___| ‘___l oo
Podminkou je dodrZeni chladového retézce ) I e e

Nad databazi musi fungovat obdobny nastroj vyhodnocuijici existenci ohnisek a moznost importu



Verze 1 a2 : Cil algoritmu, rozdélit sekvenace do téchto kategorii

Priklad: sekvenacni kapacita 2 400 vzorkt v jednom béhu ve vice centrech pri vybéru kazdé pondéli a Ctvrtek '/‘
[l 4 i |

9V vice skupin vyz. vz. priorita 1 1000 9V vice skupin vyz. vz. priorita 1 600
9S plo3na surveillance priorita 2 800 — 2400 9H hospitalizace do S0let priorita 2 200
9A selhani vakcinace priorita 3 300 =L e s 2 D
: o 9C cluster priorita 2 200

9B reinfekce priorita 3 300
9R reinfekce priorita 2 200

Priklad software

r— s 90 selhani vakcinace priorita 2 200
T 8353 info_needed
input s . . s . . .
e ol 9K neobvyklé klinické projevy priorita 2 100
loan_default
e 9S plo3na surveillance priorita 3 800 - 2400
parameters
prezentace
R
reports
results
results_semi
specifikace ’ v
zj:\reilla(ni algoritmus Ut St Ct SO
@ .gitignore
B .Rhistory
B auxiliary
[# data_uzis

[# main

] Sampling Rpre Kdd — oznaceni proc je vzorek sekvenovan

columns_over = 1 co ess(columns, over)) | ssh_key

G ke Priorita — poradi, ve kterém se vzorek vyhodnocuje 35

columns_under = list(compress(columns, [not elem for elem in over])) [F test



w2 comnees  INFluenza sentinel &non-sentinel surveillance web aplikace
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3 ~ Sentinel surveillance - ovéfeni

22

Virologicka surveillance - samoodbéry - PCR testovani | sam OOd b é r & Ja ko re I evad nt N |,h (0] Zd rOJ e
v Narodni referenéni laboratori pro chripku a nechripkova virova 5 5 g g
pro virologickou surveillanci

Uvod  Onds  Sluiby Rezervace  Kontakt . . v 7
Non.sentinel surveillance — usnadnéni
v ./ ’ v/
sbéru dat ye spolupracujicich laboratofi
Non sentinelova virologicka ARI/ILI /SARS- ~
- Obyvatelstvo (stav k 31. 12.)
GsTav on H
szU CoV-2 surveillance
B I U ® X
- Non sentinelova virologickéd ARI/ILI /SARS-CoV-2 suevwillance
Co-funded by the
European Union
HHRA2CZ Po sekci 1 Prejit do sekce 2 (Nazev laboratore:) -
WP2 CORINFES
0, Nazev laboratore: Y
NS Lol LRl ':’:
Popis (nepovinny)
12,0
Comparison of Amount of Samples Collescted per Region per CW in thress consecutive Post-Pandemic Seasons 2021 - 2024 -
100 Duvod vysetfeni (pro véechnu odpovédi)
[ Primarni pége - dospéli
8,0
[} Primarni pége - pediatricka ambulance
6,0
[} Hospitalizace - dospéli
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20
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Dékujeme za pozornost

WP.2 NRL pro chiipkv a nechripkova virova respiracni onemocnéni

helena.jirincova@szu.cz

+420 726 362 602

'\ sl Vice o projektv HERA2CZ: https://szu.cz/hera2/



