Sekvenator IT generace -MiniSeq,
MiSeq, NextSeq, HiSeq, NovaSeq
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SEQUENCING LIKE NO OTHER

Users can run 1 or 2 flow cells at a time, using any combination of the available read length and flow cell type

Provides a quick, powerful, and cost-effective
option for high-throughput applications
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Fowealitype  Single reads' 2 x 50 output 2 x 150 cutput \
S1 1 -65 16? Gb 833 Gb 500 Gb
Fowcalltype  Single reads* 2 x 50 output 2 x 100 cutput 2 x 150 output

Yields unprecedented throughput while
enabling cost-effective sequencing across a range
of applications and depth of coverage
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Priprava DNA knihovny

@ Vzorek DNA - fragmentace (Covaris, fragmentdza)
S S Zacisténi konct (DNA polymerdza)

= 3= Ligace adapterd (ligdza)

- = | Vybér fragmenti dle velkosti (SPRT)

----------- Amplifikace fragmentd

Sekvenace (Illumina, IonTorrent)
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Library Preparation

Hlumina Nextera DNA Sample Preparation Kit

®— A\ Y 4

Separate fragmentation not
* required

" Tag with enzyme mix

PCR

i -— Polishes fragment ends and

incorporates optional indices

A Nextera Transposome with Adaptors
B Tagmentation to Fragment and Add Adaptors
C Limited Cycle PCR to Add Sequencing Primer Sequences and Indicies
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Sekvenace amplikond
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Sekvenace probiha v klastrech

Clusters are bright spots on an
image

Each cluster represents
thousands of copies of the same
DNA strand in a 1—2 micron spot

Single ==  Amplified

DNA ) | Clonal
= Cluster

Library
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1. Krok - hybridizace templatu na pratoénou celu

Newly
synthesized
strand

Double-stranded Original
. template
molecule is denatured

Original template
washed away

Newly synthesized

strand is covalently
attached to flow cell
surface
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2. Krok - Mustkova PCR

Single-stranded molecule flips

over and forms a bridge by

hybridizing to adjacent,

complementary primer

Hybridized primer is ; ; .

extended by

polymerases P: E P21 711
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2. Krok - Mustkova PCR

Double-stranded bridge is
formed
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2. Krok - Mustkova PCR

Double-stranded bridge
is denatured - 1stcycle
denaturation

Result:
Two copies of covalently
bound single-stranded

templates
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2. Krok - Mustkova PCR

Single-stranded molecules flip
over to hybridize to adjacent

primers

Hybridized primer is
extended by
polymerase
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3. Krok - Linearizace

dsDNA bridges are
denatured
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4. Krok - Odstépeni reverzniho vlidkna
- 2 E .

Reverse strands cleaved 2 i 4
and washed away, leaving a P i :
cluster with forward strands B i i
only | ]
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5. Krok - Blokace volného 5' konce

Free 3’ ends are blocked

to prevent unwanted DNA
priming
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6. Krok: Cteni - hybridizace sek. primeru
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Chemie reverzibilnich termindtort

All 4 nucleotides in 1 reaction
Higher accuracy

No problems with homopolymer

repeats
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Sekvenace pomoci syntézy (SBS)

DNA (1 ng -1 ug)

Library Cluster generation
preparation
(3x106 — 3x109)

iHlumina
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2-Channel SBS Chemistry: MiniSeq, NextSeq

Requires 2 images per base g e P L it  1e00

Y v

Intenzity Channel: T

B0 T To0L)
Intensity Channel: C

High performance with
half the pictures

channel

fewer images
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Clusters
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7. Krok - Pair-End sekvenace

Sequenced strand Is
stripped off

3-ends of template
strands and lawn primers

are unblocked

Blocked
3’-ends

Sequenced
strand

illumina’
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7. Krok - Pair-End sekvenace

Single-stranded template
loops over to form a
bridge by hybridizing with
a lawn primer

Bridge
formation
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7. Krok - Pair-End sekvenace

Bridges are linearized
and the original forward

template is cleaved

Original
forward
strand
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7. Krok - Pair-End sekvenace
Blocked

Eree 3" ends of the 3’-ends
reverse template and
[awWniprmers arerblocked -
10 prevent unwanted DNA Sequencing

b primer
priming
SEeguencing primer is . : R
hybridized to adapter; § i ;::;ze
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Cteni indexd

Read 1

f ﬁéginn complarnadtarf to P5 graﬁihg pﬁfner

Index 2 (i5) |

__P5 primer_'

DNA insert |

P7 primer |

- =
Index 1 (i7) |
E E | P7 grafting primer |

Flow cell surface
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Single index cteni

Single indexed sequencing utilizes three sequencings reads

Index Read Read 2

Paired-End Read 2 Seq Primer
Turnaround

()

DNA
insert

Llndex Seq Aimer

L Read 1 Seq Primer

Index
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Dual index cteni
(iSeq, MiniSeq, NextSeq,HiSeq)

illumina

Read 1
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Index Read 1 (i7)
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- LIBRARY PREPARATION
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Sekvenator III generace - PacBio @ PACBIO’

Sequel System PacBio RS |I



http://www.pacb.com/products-and-services/pacbio-systems/sequel/
http://www.pacb.com/products-and-services/pacbio-systems/rsii/

Sekvenator III generace - PacBio

Sekvenace zaloZena na Single Molecule, Real-Time (SMRT®) technologii

@ PACBIO"

VyZiva tzv. Zero-Mode Waveguides (ZMWs) umoZzriujcici osviceni pouze spodni
Cdsti jamky, ve které je dole imobilizovdna DNA polymerdza

Hlavni vyhoda je moznost dlouhého ¢téni (az 20 kb)

Dalsi vyhoda je moznost primé detekce methylovanych bazi (epigenom)

Read lengths > 20 kb
Data per SMRT Cell: 750 Mb - 1.25 Gb

Half of data in reads: > 20 kb

Maximum read length: = 60 kb
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Paolymerase Dynamics

Directly detect DNA modifications
using polymerase kinetics
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Priprava knihovny

1. Generate amplicon

2. Ligate adaptors O O
¥
3. Sequence ‘ :, O
S— v
4. Data analysis
1.1 Raw long reac L - L
W'
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W
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https://www.youtube.com/watch?v=v8p4ph2 MAVI

@ PACBIO"


https://www.youtube.com/watch?v=v8p4ph2MAvI

Sekvendtor IIT generace ...».

Oxford Nanopores ‘

Minion

» Zdkladem technologie jsou nanopéry (nanodiry)

* Na za¢atku sekvenace je NK navdzdna na hanopér tvoreny proteinem

* Poté je rozpletena a prochdzi pres nanopér, coz generuje zménu proudu
* Na zdkladé pozorovanéi zmsny jsou odelitdni v redlnim ¢ase jednotlivé
bdze

* UmoZziuje sekvenaci velmi dlouhych dseku (desitky az stovky kilobdzi)

* Nevyhodou je vyssi chybovost, spravnost >90%




