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Informace je ulozena v DNA

Informace ulozena jako sekvence bazi A, C, G, T
V kazdé lidské bunce je ~ 3 miliardy bazi = ~ 3 metry = ~ 6.6 pikogramu

Sekvence DNA je v kazdé bunce stejna CELL NUCLEUS
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Vytvoreni rizné dlouhych fragmentu DNA
Dideoxy-NTPs — ukonCeni polymerace
Gel — kapilarni elektroforéza

Znacené primery nebo ddNTPs

Cycle sequencing

3-... GACTAGATACGAGCGTGA...-5' (template)
5-.. CTGAT ,( 3 (primer)
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https://www.youtube.com/watch?v=FvHRio1yyhQ
https://www.youtube.com/watch?v=e2G5zx-OJIw

PCR amplifikace jednotlivych DNA fragmentu

nebo

Sekvenovani jednotlivych DNA fragmentu

= Single molecule sequencing

Sekvence je Ctena pfi syntéze noveho fetézce

Technologie a pristroje prizptusobeny paralelizaci
Stovky miliont jednotlivych PCR reakci a sekvenaci najednou
(bézné prodavané kapilarni sekvenatory jsou max. 96-kapilarni)
Vétsinou kratSi sekvence — desitky bazi

(kapilarni — bézné az 1000 bazi)

Cycle 1
Cycle 2
Cycle 3
Cycle 4
Cycle 5

Cycle x
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Masivne paralelni sekvenovani

Sequencing by synthesis

Polymeraza

Sestavovani nového fetézce z jednotlivych nukleotidu
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Non-enzymatic sequencing
Nanopory, elektronova mikroskopie

Primé C¢teni sekvence



Masivne paralelni sekvenovani Technologie Illumina

Bridge amplifikace

X " s, LEN e,

- dMTPs and polymerase

=

b lllumina/Solexa € Helic
Solid-phase amplification Singl
O DA malecule per cluster

Cluster
— K‘I growth

Sample preparation |

DMNA (5 ug)
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Masivne paralelni sekvenovani Technologie Illumina

Patterned flowcell + exclusive amplification

EICEITEC


https://www.youtube.com/watch?v=fCd6B5HRaZ8
https://www.youtube.com/watch?v=DJQn-qA6tTw

Masivne paralelni sekvenovani

Sekvenovani s
reverzibilnimi terminatory

Technologie lllumina

a lMlumina/Solexa — Reversible terminators
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Technologie lllumina

HiSeq X Ten — kapacita 18.000 genom roc¢ne, NovaSeq

cena za genom $1.000, cena $10M _ o
Kapacita 16 genomu/béh,

2TB/béh (48 genomU/6TB brzy)

HiSeq 4000 NextSeq 500 MiSeq MiniSeq

Kapacita 0,07

Kapacita 12 genom(i/b&h Kapacita 1 genom/béh Kapacita 0,15 genomu/beh, 7,5GB/b&h

(24/tyden), 1,5TB/béh (3/tyden), 120GB/bé&h genomu/béh, 15GB/béh




Masivne paralelni sekvenovani Technologie lon

Emulzni PCR

DNA sample adapter ligation A-B adapter selection single stranded 454
sequencing library

emulsion PCR
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Masivne paralelni sekvenovani Technologie Roche/454

Pyrosekvenovani

Simgle-stranded
DN A templaie

ﬁ.Tﬁ.CTG Mucleatide sequence



https://www.youtube.com/watch?v=rsJoG-AulNE

Masivne paralelni sekvenovani

Micro-machined wells

lon-sensitive layer

Proprietary lon sensor————=

Two bases
are incorporated

Nucleotide———"
incorporates
into DNA

Two hyfitiinen IoRe Nucleotide is not a match /

are released

Technologie lon Torrent

Hydrogen ion
is released

No hydrogen
ion released



https://www.youtube.com/watch?v=ZL7DXFPz8rU&t

Masivneé paralelni sekvenovani Technologie lon Torrent

lon Torrent PGM lon Proton lon S5

Kapacita 2GB/béh Kapacita 10+GB/bé&h Kapacita 10+GB/b&h



Masivne paralelni sekvenovani Qiagen GeneReader

Uzaviena technologie
emPCR + SBS
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Masivneé paralelni sekvenovani

Sekvenovani (hybridizaci a) ligaci

Probes
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Technologie cPAL

400 — 500 bp -

Class lls restriction
endonucleases
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Masivne paralelni sekvenovani Technologie cPAL

Rumnwn Sequence
Newly Synthesized Adapter 1
Strand Adapter 2
— T~ Ada pter 3
Adapter 4

Circular ssDNA
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Masivne paralelni sekvenovani

Technologie cPAL

PR R
Nanoball

Flow Cell”

Etched pit
in Array

> 2,5 miliardy jamek na ploSe velikosti podlozniho skli¢ka (rozestup 0,7 mikrometru)
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Masivne paralelni sekvenovani Technologie cPAL

Kompletni systvém pro sekvenovani lidskych genomu a exomu
Vyrobce BGI (Cina)
Kapacita 12.000 genomU/rok, cena $ 12M

"o Geerec




Technologie cPAL

EARNE
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BGISEQ-500 BGISEQ-50

Kapacita az 200GB Kapacita az ?7GB

DPCEITEC


http://www.seq500.com/en/portal/videos.shtml

Masivne paralelni sekvenovani Technologie SMRT

(Single Molecule Real Time)

With an active polymerase immobilized at the bottom of
each ZMW, nucleotides diffuse into the ZMW chamber.
In order to detect incorporation events and identify the
base, each of the four nucleotides A, C, Gand T are
labeled with a different fluorescent color. Since only the
bottom 30nm of the ZMW is illuminated, only those
nucleotides near the bottom fluoresce.

ohia i
"“r"': Large ivsprl gog-
rhiphiEs =y
oo bructon

T RitadHbriketian
P-|1rlr.|FII. lII.|1|'-Ir. ]
Ictakn OO
i A st swlectizn m;ﬁ::‘ﬁ:ﬂ"

Erighed Dby

N N N NN RN i

FHE raram
Hegd D Hd

\

Paic Bz S ETaET Fll:m"-'it-'-'l"r -:-1rr:-1-'--:ﬁ'-'-

n G F PCEITEC



http://www.pacb.com/smrt-science
https://www.youtube.com/watch?v=v8p4ph2MAvI

Masivne paralelni sekvenovani Oxford Nanopore

'‘Strand sequencing' is a technique that passes
intact DNA polymers through a protein
nanopore, sequencing in real-time as the DNA
translocates the pore.

DNA can be sequenced by threading it through a microscopic pore in a membrane.
Bases are identified by the way they affect ions flowing through the pore from one
side of the membrane to the other.
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© Aflow of ions through
the pore creates a current
Each base blocks the
flow to a ditferent degree,
altering the current.

© One protein
unzips the
DNA, helix into
two strands.
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an *adapter”
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© The adapter molecule
keeps bases in place long
enough for them to be
identified electronically.
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https://www.nanoporetech.com/
https://www.youtube.com/watch?v=hs0FdiTHMbc
https://www.youtube.com/watch?v=GUb1TZvMWsw

Nanopore Sequencing Technologies

A) Oxford Nanopore Technologies B) Genia Technology C) Stratos Genomics

Current {pA)
Current {pA)
Current (pA)

NAAAAL A AN

GCATTCGAAGCT AGCAATTCGG

AAANY AANNLA

TACCACGAACTA

Semiconductivity based measuremets of current flow changes are translated into DNA
sequence information

Fluorescent In Situ Sequencing ReadCoor




Metody Problematické vzorky

Spektrofotometrie FFPE — fragmentace, modifikace
Fluorimetrie i '

) Rostliny — kontaminace
Elektroforeza Tkané — fragmentace
PCR/gPCR |



Kontrola kvality vzorku

Spektrofotometrie
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Fluorimetrie

Fluorescencni barviva
Aktivace vazbou s DNA/RNA
PicoGreen
RiboGreen
OliGreen

Kvantifikace neovlivnéna kontaminanty Qubit
Selektivni kvantifikace dsDNA, ssDNA, RNA



Kontrola kvality vzorku
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Kontrola kvality vzorku
PCR/qPCR

Kontrola integrity

PCR produkty riznych délek

Kvantifikace
Detekce PCR inhibitoru

FFPE QC methods—hgDNA Quantification and QC Kit (KAPA)

High Quality hgDNA
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Dekuji za pozornost
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