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Dostupne sekvenacni technologie

» Polovodicové sekvenovani - Genexus
» Muistkova amplifikace - Illumina (MiSeq, MiSeqDX)
» Nanopore - GridlION

azek 1: a) Genexus, b) Cip do Genexusu, ¢) lllumina MiSeqDx, d) flow cela do lllumina platforem, e) Oxford Nanopore GridlON, f) f
autora (a — d: vybaveni SZU budova 12, e — f: vybaveni MHRA, Londyn).



Srovnani sekvenacnich technologii pro
pouziti u respiracnich viru

RNA viry Velikost genomu v kb

SARS-CoV-2 29,9

Influenza A/B 13,5

Respiracni syncytialni virus (RSV) 15,0

Enteroviry (vC. Polioviru) 7,4

Rhinoviry (HRV) 7,2

Genexus ILlumina Nanopore

Laboratorni prace 10 min 3 dny 4 hodiny
Doba pripravy knihoven 3 dny 4 hodiny
Doba sekvenace 24 hodin 10 hodin 2 hodiny
Doba Upravy vystupnich dat 2 hodiny 4 hodiny 2 hodiny
Format vystupnich dat FASTA/FASTQ FASTQ FASTQ
Délka 1 readu 300 - 350 b 100 - 150 b 30 kb
Cena za 1 vzorek 12 000 K¢ 3500 K¢ 1000 K¢
Kapacita vzork( na 1 béh 16 96 96*
Problémy Cteni vice nez 4 homopolymerl klesajici presnost s délkou cteni iZSi

bulka 1: Prehled velikosti genomu u riznych respiracnich vir(. Zdroj: National Center for Biotechnology Information. NCBI Virus - Viral Sequenc
tional Library of Medicine, 2020. Dostupné z: https://www.ncbi.nlm.nih.gov
ulka 2: Srovnani dostupnych NGS technologii. Zdrojova data pro vypocet cen sekvenovani byla cerpana z objednavek sekvenacnich reagenci
y jsou stanoveny pro SARS-CoV-2. Ostatni data jsou cerpana z material( vyrobcu a disertacni prace autorky.



https://www.ncbi.nlm.nih.gov/labs/virus/vssi/#/virus?SeqType_s=Nucleotide&VirusLineage_ss=Viruses,taxid:10239

Kriteria pro vybér vzorku na sekvenace

>
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Vazné prubéhy, vékova skupina, reinfekce do 60 dni od prodélani,
onemocnéni po 14 dni od vakcinace, neobvykly material (napr. likvor,
krev), import z rizikové oblasti, ohniska vyskytu

CT < 30 (idealné pod 25)
Vzorek zamrazeny (i pri preprave)
Vyplnéni klinickych priznaku

Doporuceni sekvenaci z roku 2022 je vzorkd 1000-1500 vzorkd za
sezonu (2023 v GISAID 2022 vzorkud, 2024 v GISAID 398 vzorkud, 2025 v
GISAID 106 vzorku)




Kontrola vystupnich dat na sekvenatoru

» Kontrola histogramu
» Zjisténi hloubky cteni (pro kazdy vzorek je dulezité mit
minimané 40 readu aby data byla dostatecné spolehliva)

» Zobrazeni Q skore a zjisténi procenta neuspésnych
cteni/basecallingu




Zpracovani sekvenacnich dat

» Analyza dat ve FASTA formatu prostrednictvim NextClade (zjisteni
linie, frameshiftd)

» Oprava raw dat (dohledani v Integrative Genomics Viewer IGV)
» Nahrani opravenych dat do databaze GISAID

» Fylogeneticka analyza (celogenomova, strukturalni proteiny,
jednotlivé segmenty, geny, ...) v porovnani zachycenych vzorku s
vakcinalnimi kmeny (programy Geneious Prime, Mega, ....)

» Hlaseni do informacniho systému infekcnich nemoci (ISIN)
» Porovnani aminokyselinovych substituci (outbreak.info)

» Statisticka analyza fenotypovych projevu (nedostatek dat)
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Analyza v NextClade
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@ hCoV-19/Czech Republic/NRLs110/2) Q@Q@GQ‘ 24 KP.3.1.1 BA.286.1.11] -220 | 23 0 672 | 974% | 42 12 0 |
@ hCoV-19/Czech Republic/NRLs111/2 0@0@69‘ 24 MC.3 BA286.1.11] -2.16 25 0 425 | 982% | 174 | 12 | 0(1) ﬂ /\
@ hCoV-19/Czech Republic/NRLs113/2) Q@Q@GQ‘ 24 KP.3.1.1 BA.286.1.11] -220 | 22 1 425 |982% | 68 12 0 | I I I
@ hCoV-19/Czech Republic/NRLs106/2) 0@0@69‘ 24 XEC.1 XECA 084 | 25 0 559 | 97.8% @ 68 12 0 ]
@ hCoV-19/Czech Republic/NRLs094/2) Q@Q@GQ‘ 24 XEC.2 XEC.2 115 | 20 1 621 | 97.6% | 74 12 0 | |
@ hCoV-19/Czech Republic/NRLs096/2) 0@0@69‘ 24 KP.3.1.1 BA.286.1.11] -0.80 | 18 1 551 | 97.8% | 68 12 0

9 Nextclade

Zdroj: Nextclade. Nextclade Web [online]. Basel: Nextstrain, 2020. Dostupné z: https://clades.nextstrain.or,
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Situace ve svete

Kontrola monitorovanych a sledovanych variant zachycenych v populacich kazdy
tyden ve zprave (pro zvyseni vypovedni hodnoty se udava posledni mésic)

» Evropa 3.9.- 3.10. 2025 Asie 3.9.- 3.10. 2025 Severni Amerika 3.9.-
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4 1721 PY111(1. ||
i B r7 PQA(24%) | B0 rar4 pm@éﬁ%,! 1 o oxz
PQ2241%) [ | #FG.3.4.1 : B ros JIN,1.40(4.29%) | |
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w Zdroj: GISAID. EpiCoV™ Database: SARS-CoV-2 genome sequences [online]. Miinchen: GISAID, 2008. Dostupné z: htt
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Vysledky sekvenovani SARS-CoV-2 v CR v obdobi 9. 5.- 23. 9. 2025

Vypocet procentualniho zastoupeni variant SARS-CoV-2 (linie urcené v Nextclade)

Graf detekovanych variant SARS-CoV-2 v CR v obdobi 9. 5.- 23. 9. 2025
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Zdroj: Nextclade. Nextclade Web [online]. Basel: Nextstrain, 2020. Dostupné z: https://clades.nextstrain.org (urceni variant

by
Z 41 celogenomové sekvenovanych vzork( z obdobi

2025 s datem odbéru 9. 5. - 23. 9. 2025, byla v
Nimbus (NB.1.8.1) potvrzena u 3 vzork( s date
cervenec 2025. Varianty PQ.X a PR vykazuji
pribuznost s variantou Nimbus (NB.1.8.1).
prevazné zachyceny varianty XFG.
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Analyza v Geneious Prime

2 File Edit View Tools Sequence

&

Q Search tools or files

= Local
I Sample Documents
m Alignments
I Chripka A HIN1
B Consenzus
I SARS-CoV-2 run 107 a 108
I znaceni
Im Consenzus
B reference
W Cloning
I Contig Assembly
W Genomes
B Plasmids from NEB
B Primers
B Protein Documents.
I Tree Documents.
& Reference Features
WG Geneious Plasmid Features
W Deleted Items
& Cloud
& Operations
B Luma
£ NCBI
Gene
Nucleotide
Protein
PubMed

Structure

L CCO (OO (OO (O (O (]

Taxenomy

niProt

w
c

geneiou§
prime

€

Annotate & Predict  Help Geneious Prime Trial - 13 davs 18 hours lefr
-~ % Tree X |
o { £
v Oy & B~ Sy L v O
Add Export BLAST Workflows  Align/Assemble Tree  Primers  Cloning
I Geneious Tree Builder Consensus Tree Builder
% Filer 1 of 47 selected
Mame Description ¥ Exclude masked sites: (7 Maodified Sequence L. # Sequences % GC
L Tree3 tree of 34 sequences: LP.B.1 Spike Genetic Distance Model: | Tamura-Nei  ~ XFG.2.. 02 Oct202512:43PM - = =
L Tree2 tree of 34 sequences: LP.8.1 Spike XFG.2.. 02 Oct 2025 11:46 AM - - -
Tree Build Method: | Neighbor-joining
. L Tree tree of 34 sequences: LP.8.1 Spike ———— XFG.2... 02 Oct 2025 12:26 PM - - -
Outgroup: |ND Outgroup ‘
& Lp8a reference EPLISL_20147649 I pe— 17 Sep 2025 2:39 PM 29,646 - 37.8%
Pairwise distances will be obtaineq ¥ Type to filter  =quence alignment.
&N reference EPLISL 20147649 This may reduce accuraey slightly | No Outgroup 1S festr. 17 Sep20252:37 PM 29,580 - 37.9%
& x8B.AS reference EPLISL 20113589 Consensus Tree Options P81 17 5ep 2025 2:40 PM 29,629 - 37.9%
& KP2 reference EPLISL_20083860 N 17 Sep 2025 2:38 PM 29,742 = 37.9%
L Spike alignment tree rooted LP.8.1 Neighbor-Joining tree Spike alignn Resampling Methog: | XBB.15 02 0ct 2025 11:29 AM 4,668 34 37.6%
L Spike alignment tree rooted KP.2 Neighbor-Joining tree Spike alignn Py P2 02 Dct2025 11:30 AM 4,668 34 37.6%
4L Nucleotide alignment tree 2 Neighbor-Joining tree Nucleotide N . XFG30 216 02 Oct202512:12PM 29,877 34 37.8%
Number of Replicates: | yrG 30 203
<L Nucleotide alignment tree Meighbor-Joining tree Nucleotide N 02 Oct 2025 10:37 AM 29,877 36 37.8%
XFG.29 222 sus Tree
L 36 sequences Alignment tree Neighboroining tree 36 sequenc XFG.231 199 30 5ep 2025 1:30 PM 90,147 36 37.8%
= Spike alignment Alignment of 34 sequences YFG22 224 02 0ct 2025 11:28 AM 4,668 34 37.6%
= Nucleotide alignment Alignment of 34 sequences support Threshold % yee o1 228 I 02 Ocr202511:27 AM 29,877 34 37.8%
T Spike 36 nucleotide sequences Topology Threshold %: | XFG.21_226 02 Oct202511:22 AM - 34 37.6%
- < XFG14.230
XFG.9_198
Alignment View Annotations Distances Text View Lineage Info & XFG.5.2.219 n Cancel
< > (& Extrac @ RC. @& Translate > Add/Edit Annotation £ Allow Editing > Ann o
1 2000 4000 6000 8000 10,000 12,000 14,000 16,000 18000 20000 22000 24,000 26,000 B0 9877 .
Consensus @ 00 %
identiy o T ) o T v T T T
19, XFG.3.4.1_225 - [ (TR T T TR i RN . 110 mmmm w0 mmes ~ General
20.XFG.3.4 227 TR ] T8 RT IR IRY N OEE L N W N N . e 11 | THOCEN R NI T Colors: | @l
21.XFG.3.4_205 L RTE TIRNR R N Rl RET RETET TR RN T NEEER TR IR I ERTE R TVR R BRI IR T W WNNNT T WITRITIEN  RTRRNER T [ Graphs
22.XFG.3.1_212 | O S UL NI TR || R O e D4 Annotations
23.XFG.3 223 - m . L NEEEE TN IR TR e LN S 1] 1 HERIH I [ Consensus.
(- — Highiighting
24, XFG.3_221 [l | = o m BN T [T Y TRTR T TRVTTE THTE O THO 1T S | n [(RNRR T o
L Spke () Complement
25.XFG.3_217 U R U N PO Dk W R DR R W N R NI R | ECAmE R IR mmern rme- | Translation
26.XFG.3_210 U U TR T NN D W WG NS F R ORI T R BN 0 DRI AN N0 N WL M | Restriction Sites
27.XFG.3_202 - e (T B R | [V N NN IR BT R NN R | T ¥ o ) Lo r e o me- | Wrap
Show Names.
28. XFG.1_200 o LTRINEY T IR RN T T WEE T . VUL ] Sy Descrprion
29.XFG_215 -l N BN TREIIET T | LRI T T RN TN N R VR TIT RUT R AN 7 | nonndom - 9 Show sequence numbers
30. XFG_200 L L R TR TR R RURNTRE TRE R T IT) A T IR B RNV BRI TN W TR RY T TV T S | [ AT W1 VTNTER TR TRV B
31.Q5.2_229 m o o LIRINY T IR RN R T LR YER S T [N IVER  RIRERINE T
32. PQ‘1_207 -] - LIy} l} LER NI, . NI LIIER NI RERURE 1.
33.PQ.1_206 -, - LIRINY 1T WL - TR RIRENIERT T
34, NY.3.3_201 L ERRIRRNETRR T RIT R RITRE N T IRIT A TR RN N RN I R INRRE VR TR R IRV L ITVEE 7 T e N ] S nives 1 NI ERRERE TR
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Zdroj: Biomatters. Geneious Prime: Multiple Sequence Alignment Tool, verze 2025.2 [software]. Auckland:
https://www.geneious.com
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Fylogeneticka analyza SARS-CoV-2 v CR

Dendrogram - fylogeneticka celogenomova sekvenacni Dendrogrzi\m - fylog.en,eti’cké analyza Spik
analyza (41 vzorkd + 4 vakcinalni kmeny od 2023) (41 vzorku + 4 vakcinalni kmeny od 2023)
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Zdroj: Biomatters. Geneious Prime: Multiple Sequence Alighment Tool, verze 2025.2 [software]. Auckland: Biomatters Ltd., 20
Dostupné z: https://www.geneious.com
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Vakcinalni kmeny SARS-CoV-2 v letech
2024 a 2025

Rok Vakcinalni kmen  Oznaceni vakciny Cilova varianta Vyrobce

2025 LP.8.1 Comirnaty LP.8.1  LP.8.1.1 (odvozena od JN.1)  Pfizer/BioNTech
Comirnaty XBB.1.5 Omicron XBB.1.5 Pfizer/BioNTech

2024 XBB.1.5 Spikevax XBB.1.5 Omicron XBB.1.5 Moderna
Nuvaxovid XBB.1.5 Omicron XBB.1.5 Novavax

Tabulka 3: Prehled vakcinalnich kmend. Zdroj: National Center for Biotechnology Information. NCBI Virus
Bethesda (MD): U.S. National Library of Medicine, 2020. Dostupné z: https://www.nchi.nlm.nih.gov

Obr. 2: Model SARS-CoV-2, Zdroj: HOLMES, Niamh. COVID-19 Infection in Pregnancy Raises Risk of P.
European Medical Journal, 2025-10-31. Dostupné z: https://www.emijreviews.com/respiratory/
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Dékuji kolegum z NRL pro chripku a
nechripkova respiracni virova
onemocnéeni a Vam za Vasi pozornost

Obr. 3: Fotografie pracovniki NRL pro chripku a nechfipkova respira¢ni onemocnéni. Zdroj: foto autora.



