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Rozvrh cviceni
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Princip sekvenovani — shrnuti

—1. generace — Sangerovo sekvenovani , PCR

NGS Next Generation Sequencing . Kratké ready |

— 2. generace — lllumina (sekvenovani
syntézou), pyrosekvenovani (454), lon
Torrent, sekvenovani ligaci (SOLID)

PCR

—3./4. generace — Nanopore

: Dlouhé ready

— PacBio
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https://www.youtube.com/watch?v=jFCD8Q6qSTM
https://www.youtube.com/watch?v=X9566yI2cBo
https://www.youtube.com/watch?v=WKAUtJQ69n8
https://www.youtube.com/watch?v=E9-Rm5AoZGw
https://www.youtube.com/watch?v=_lD8JyAbwEo

Porovnani
sekvenacnich
technik
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Porovnani sekvenacnich technik

Tab.1 Shrnuti parametri diskutovanych sekvenacnich technik.

Data prevzata z publikace S. Goodwina a kol. (2016)
Technologie | Délka Pocet sekvenci | PoCet sekvenovanych | Pfesnost

sekvenci (v milionech) bazi (v milionech) éteni

454 | 400-1000 1 aZ 700 99 %
Ion Torrent 200—400 0,4-80 aZ 1500 99 %
[llumina 36—-300 12—-4000 az 900 000 99,9 %
SOLiD 50-75 700—-1400 az 320 000 99,9 %
PacBio fm 0,055 az 1000 387 %
Nanopore | aZ 200 000 0,1 aZ 1500 L 88 %
Sangerova ~ 1000 sekvenace jedné 0,001 99,9 %
metoda molekuly DNA
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https://ziva.avcr.cz/files/ziva/pdf/moderni-metody-sekvenovani-dna.pdf



Workflow NGS

Step 1:
DNA extraction

Next Generation
Sequencing Workflow

Step 3:
Sequencing
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Step 2:
Library preparation
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Step 4:
Analysis

FastQ
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https://microbenotes.com/next-generation-sequencing-ngs/



Vyuziti NGS

Technologies

GENOMICS
WGS, WES

Human
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ITS
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Data analysis

Point mutations

Small Indels

Copy number variation
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Gene fusion
Alternative splicing
RNA editing

Methylation
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Functional
effects
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pathway
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Integrative
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https://doi.org/10.3390/biology12070997



https://doi.org/10.3390/biology12070997

Vyuziti NGS — Genomika (E6080)

Genome Sequencing

Whole genome

Fragments I

Coverage: All genes and non-coding DNA
Acuracy: Low

Time: Longest turnaround time

Cost: Most expensive

Depth: >30X

Exome Sequencing

Exon N

Exon 1

Fragments

52g%
B B

Reads
>50-100x

Coverage: Entire exome (20-25k genes)
Acuracy: Good

Time: Long turnaround time

Cost: Cost-effective

Depth: >50-100X

% Targeted Gene Panel

Gene1 Gene2 --- Gene N

N 0, U } ‘\ﬁ { V“\;,-" (T ‘, D‘
I [m 11111
Fragments Il [ .
I I |
Reads g i '_:-
>500x g § _g

Coverage: 10-500 genes

Acuracy: High

Time: Rapid turnaround time (few days)
Cost: Most cost-effective

Depth: >500X

.
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https://microbenotes.com/next-generation-sequencing-ngs/


https://is.muni.cz/auth/predmet/sci/jaro2025/E6080

Vyuziti NGS — Metagenomika E4050

A B Method Advantages Limitations
0/ \ + High-throughput « Expensive
& — Culturome - Targeted selection - Laborious
Microbes * Provides microbial isolates - Influenced by media and the environment
: w A e - Quick analysis - PCR and primer biases
: % (16S/18S/ITS)  ~ ;Ow;b'og:‘afs "eq“"l"eme”t - Resolution limited to genus level
' i * Applicable to samples . N i
\ / % % contaminated by host DNA False positive in low-biomass samples
_ . Taxopomic resglution to - Expensive
%% S = Met SR eSOt ove « Time-consuming in analysis
etagenome + Functional potential . 9 . y
DNA + Uncultured microbial genome * Host-derived contamination
i : . Can identify RNA and DNA  * Most expensive
: - Virome viruses « Difficult to analysis
% *QQ - Quick diagnosis + Severe host-derived contamination
» Can identify Iive‘micrf:)bes - Complex sample collection and analysis
Metatranscriptome Ce;p t{evaluate microbial - Expensive and complex in sequencing
mRNA I | “. g + Host mMRNA and rRNA contamination

- Transcript-level responses
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https://link.springer.com/article/10.1007/s13238-020-00724-8/figures/1


https://is.muni.cz/auth/predmet/sci/jaro2024/E4050
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Design biomedicinskych a klinickych studii
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https://ideascale.com/blog/what-is-research-design/



Design
biomedicinskych a
klinickych studii

RANDOMIZACE?

https://link.springer.com/chapter/10.1007/978-981-16-5248-6_8
11 https://deakin.libguides.com/quantitative-study-designs

Randomised

Experimental study

Was the
allocation
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Non-
randomised
confrolled
trial

YES

Did the
investigator

assign
exposures?

Observational
study

INTERVENCE? !
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y

Descriptive study

KOMPARACE?

What was
the starting point
for research?

l
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|

Case-control
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W hat
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outcome
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Meas urement




Evidence based medicine = Medicina

zalozena na dukazech Y ~N
: . im vySe se

Pyramida evidence ditkaz v pyramidé

nachazi, tim vétsi
vahu ma pro
System. Review \rozhodovén . Yy

Meta-analysis

Evidence based practice

Expert Opinion

Clinical Patient

¢ expirience preferences
https://www.fyziolpv.cz/ebm Clinical

https://beryliveylibrary.wordpress.com/20 research

22/08/17/what-does-my-prof-mean-by-

levels-of-evidence-food-nutrition-science/

https://latrobe.libguides.com/ebp/study- IVI U N I | R E c E T 0 x

design
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https://beryliveylibrary.wordpress.com/2022/08/17/what-does-my-prof-mean-by-levels-of-evidence-food-nutrition-science/

Design studii

— Teoreticky zaklad k designu

*biomedicinskych studii zde

*klinickych studii zde

— Prakticky priklad
designovani vyzkumneho
projektu ,Vyuziti
nanovlaken k aplikaci
bioaktivnich latek pomoci
zubni nité” — skryto

13

HOW RANDOMISATION WORKS

Details of everyone
taking part in the
trial are put into a

computer

The computer puts
each person into
a treatment group
at random

The computer programme
takes into account details such
as age and stage of cancer to
make sure the groups are as
similar as possible
https://www.cancerresearchuk.org/about-cancer/find-a-clinical-trial/what-clinical-trials-are/randomised-
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https://www.cebm.net/wp-content/uploads/2014/06/CEBM-study-design-april-20131.pdf
https://web.vscht.cz/~spiwokv/clinic/4_design_randomization.pdf
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Informace o dusevnim vlastnictvi
a podéekovani

— Tato prezentace je autorskym dilem vytvofrenym zameéstnanci Masarykovy univerzity.

— Studenti kurzu/pfedmetu maji pravo poridit si kopii prezentace pro potreby viastniho
studia.

— Jakeékoliv dalSi Sifeni prezentace nebo jeji Casti bez svoleni Masarykovy univerzity je v
rozporu se zakonem.

— Toto cvicCeni bylo provedeno za podpory Vyzkumné infrastruktury RECETOX (ID
LM2023069)
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