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Maxam-Gilbertova sekvenacni metoda (1977)

Princip metody - specifickd chemickd degradace purinovych a
pyrimidinovych bazi

* puriny jsou modifikovany pomoci dimethylsulfdtu

* pyrimidiny pomoci hydrazinu

* ndsledné je pomoci IM piperidinu pri 90°C stépena cukr-fosfatova kostra
v misté prislusné modifikované baze

Atak Atak
dimethylsulfatem hydrazinem

Misto Stépeni piperidinem \ho

Pladuil, &
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A Maxam-Gilbertova sekvenaéni metoda
Moéifi!( ova Specificka modifikace
na baze
G Methylace guaninu pomoci dimethylsulfatu pri pH 8.0 - guanin se stdava ndchylny
k odstranéni pri alkalickém pH.
A+G Pridani piperidinu v kyseliné mravenci pri.pH 2.0 vede k odtranéni purinovych
bazi
Pridani hydrazinu vede k otevreni pyrimidinového kruhu a jeho odtranéni z
a DNA
C Pri vysoke iontové sile (1.5 M NacCh r'pnnum < hvdr'n7mpm ienom rv1'n<m
N NH; N ,kN/H 0= F:’ 0—CH; rk/,\ o-p 0—CH, (k)\
<Nf:) AL K ) iy
/ / Thymine residue

Guanine
CH; —0—S—0-—CH,

r Dimethyl sulfate w
NH, CH, O
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Ny-Methyladenine
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Hydrazine
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3-Aminopyrazole



N Maxam-Gilbertova sekvenacni metoda

Schéma sekvenace:

3 2 DNA
3 5 . - - -
* : / Alkalicka fosfatasa/polynukletid kinasa
Oznaceni koncu pomoci radioaktivni znacky \
s \§ Terminalni transferasa
Stépeni restrikénim enzymem
o4
.— ——
| S Odstranéni
Denaturace (detekovatelny je pouze zna¢eny fragment)
| Rozdéleni vzorkii do &tyf
y, s % \ chemickych reakci, které vedou
n \ () N gn P vgw ,
o % ke specifickému $tépeni
G A+G  CuT C

N
I e | ? L/’. -ACACT
./ /‘ ~ \ -ACACTGAAC

% [ y J
% )/ y §
% ) v § -ACACTGAACGTTCAT
% A C §
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C
-ACACTGAACGTTCATGTC



Maxam-Gilbertova sekvenaéni metoda

* Fragmenty jsou separovany na priblizné 6% polyakrylamidovém gelu

G

A
+
G

C—

C
+
T

[

C

- & 0O OO=-->00

- Touto metodou jsme schopni sekvenonat

priblizné 250-300 bp dlouhé fragmenty

* Musime pracovat s velkym mnozstvim DNA

» Velkd pracnost metody (nékolik purifikacnich

krokt), nemoZnost plné automatizace, prdce s
mutagennimi chemikdliemi

* Pouzivd se stdle pro "footprinting"



'\Y Sekvenacni metoda dle Sangera (1980)

- Syntéza DNA in-vitro za pouZiti “termindtord" - dideoxynukleotidl zabrariujicich
po svém zaclenéni do DNA jeji dalsi elongaci.

l |
CH, o OH ‘ , CH, , OH
H H H H
H H H H
H H
Deoxyribosa Dideoxyribosa

* Vyzaduje pouziti inicidlniho primeru, DNA polymerasy a smés dNTPs se znacenymi
ddNTPs

* Nasyntetizované retézce jsou poté separovdny pomoci polyakrylamidové gelové
elektroforézy nebo kapildrni elektroforézy

* MozZnost plné automatizované seprace za pouziti fluorescencné znacenych ddNTPs

VB ynyngss

?1;»‘ (3


sanger.swf
sanger.swf

A A
!! :'mmi'!m

TGATTCATC
» ”~ “'gfwoﬂ of DNA ™ \ Fluorescence

\ detector
fragments .
: Lasor"
B Sample/ B Buffer
Buffer
- +

Ruéni sekvenace

Sekvenacni metoda dle Sangera (1980)

Automatickd analyza a vyhodnoceni

* kapildrni elektroforéza spojend s
fluorescencni detekci produkti
(BigDye barevny set)

* Genetic analyzer 3000 series (ABI)
* Megabase (GE Healthcare)

Automatickda sekvenace
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Throughput/Performance by Run Module
XLRseq: 768 samples per day (690 Kbases)
LongSeq: 1152 samples/day (980 Kbases)

StdSeq: 2304 samples/day (1550 Kbases)
FastSeq: 2304 samples/day (1600 Kbases)
RapidSeq: 3840 samples per day (2100 Kbases)


https://products.appliedbiosystems.com/ab/en/US/adirect/ab?cmd=catNavigate2&catID=600527&tab=Literature
https://products.appliedbiosystems.com/ab/en/US/adirect/ab?cmd=catNavigate2&catID=600527&tab=Literature

Human Genome Project (HGP) /<

- zapocat v roce 1990 za ucasti DOE and NIH

- sekvenace provadéna pomoci BACs

- prvotni plan podcital s dobou trvani 15 let

- nakonec sekvenace témeér dokoncena jiz v roce 2000
- vysledna sekvencni mapa publikovana 14. dubna 2003, 99.99% presnost

(National Human‘Genome Research Institute)

- celkové ndklady projektu 3 miliardy dolar

- vroce 2000 prezident Bill Clinton ujistil o nepatentovatelnosti lidské DNA

https://https://www.genome.gov/25019885/online-education-kit-how-to-sequence-a-human-genome//



https://unlockinglifescode.org/timeline?tid=4
https://unlockinglifescode.org/timeline?tid=4
https://en.wikipedia.org/wiki/NIH
https://en.wikipedia.org/wiki/National_Human_Genome_Research_Institute
https://www.genome.gov/25019885/online-education-kit-how-to-sequence-a-human-genome/

Celera Genomics Project

- zaloZzena védcem Craig Venterem a v roce 1998 zapocala sekvenacni projekt

- celkové ndklady 300 mil. dolart byly hrazeny plné s privatnich zdroju

poprvé pouzita metoda ,whole genome shotgun sequencing”

k analyze sekvenacnich dat pouzit pristup vyvinuty Gene Myersem

tento pristup vsak vyzadoval extrémni vypoctové pozadavky

finalni vypocet provaden na 7000 procesorech k ziskani 1000 nasobné
rychlosti oproti Pentium pocitaclim

- tento inovativni pristup dovolil dokoncit sekvenaci jiz za 9 mésicl



N\ Pyrosekvenovani (1990)

- umozhuje rychlou sekvenaci krdtkych dsekl DNA - sekvenace 30 aZ 50 bazi trvd
priblizné 30 az 45 minut.

+ Jednd se o bio-luminometrické sekvenovani DNA zaloZené na detekci
anorganického pyrofosfdtu (PPi) uvolnéného béhem inkorporace nukleotidu.

prosen | ATP=sulfurylaza Sckvence nukleotidd
Al"l). " G . - A GG CC T
() XMP '.J“;a erasa v
: Polymeraza
DNAy + ONTP ———————» DNA,., + PPi
I s
ZoFaiend | PPi+APS Sulfurylasza -
reakee i s
ATP + O, + Luciferin =26er938 _ A\nip 1 pPI+ CO, - 2 25 LA
+ Oxyluciferasa + PFidany nukleotid
) Apyrasa
ATP+dNTP — P22, ADP + dNDP + Pi

Defradacni
reakes | ipp.aNDpp _ APYFS38  _ \\[p 4+ ANMP + Pi



Pyrosekvenovani

Metoda pyrosekvenovdni je pouzitd v nékterych
sekvenatorech "druhé generace" (Roche)

Prichodnost 1 miliarda bazi za den

Doba analyza 10.0 hodin

Délka ¢ teni 400

Pocet ¢teni/analyzu 1 000.000

Spravnost 599.0% sprdvnost jednoho ¢teni na 400 bazich
Potrebné mnozstvi DNA Méné nez 100 ng DNA

Multiplexovani

454 uces  First to the Finish N s

http://454.com/products-solutions/multimedia-presentations.asp



DNA Capture Boad
comaining millions
of coples of a single
clonally ampidiad
fragmsent

Pyrosekvenovani



https://www.roche-applied-science.com/sis/sequencing/gs20/index.jsp
https://www.roche-applied-science.com/sis/sequencing/gs20/index.jsp

Prichodnost

Doba analyza
Délka cteni
Presnost

Pocdet &tena/béh

Vzorky

6S Junior System

35 bazi/béh

10 hodin sekvenovani

2 hodiny zpracovani dat
400 bazi

99% presnost pri 400 bazi
100,000 shotgun, 70,000 amplikon
gDNA, amplikony, cDNA
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A Sekvenator IT generace - Solexa

Tvorba klastrd Sekvenace

Parovani ,
Analyza dat

Read Run # of Reads  High-Quality Output (GB) Base Calls Raw Read Perfect
Length Time (per flow cell) Total Per Day with Q =30 Accuracy Reads
1=35bp ~2 days 9000 M 3-3.5 ~1.5-4.75 75-80% = 99% = 90%
2x35bp ~4 days 180-200 M 6.5-7 ~1.6-1.75 75-890% = 99% = 90%
2= 50bp ~5 days 180200 M 910 ~1.8-2.0 75-00% = 00% = B50%
2= 75bp ~7.5 days 180-200 M 1315 ~1.7-2.0 70-85% = 08.5% = B0%

2 x 100 bp ~9.5 days 180-200 M 18-20 ~1.9-2.1 = 70% = 98% = 70%



Sekvendtor II generace -MiniSeq,
MiSeq, NextSeq, HiSeq, NovaSeq

o

[ ]
SEQUENCING LIKE NO OTHER

SP 0.8: | 80s | 2505 | 4005
S1 166 | 167 | 333 | 5004

S2 41s | 417 | 833 | 1250
S4 10s | 2000 | 3000




A\ Sekvendtor IT generace

Priprava DNA knihovny

W Vzorek DNA - fragmentace (Covaris, fragmentdza)
S S Zacisténi koncl (DNA polymerdza)

= 3= Ligace adapteri (ligdza)

- = | Vybér fragmenti dle velkosti (SPRT)

----------- Amplifikace fragmenti

Sekvenace (Illumina, IonTorrent)

S
x& \Q}

b'bQ 29
*q’ b‘\’é '],36 Q,*\
R P @
PS5 N * Insert ® P7
S — ——
N — — e—

Index2 Read1l Index 1

Read 2

iHlumina



illumina

Sekvendtor IT generace

Library Preparation

lllumina Nextera DNA Sample Preparation Kit

&= e

Separate fragmentation not
" required

\
3P B " Q' - Tag with enzyme mix
B ¥
\ PCR

- - - -— Polishes fragment ends and

incorporates optional indices

©_ pS  Index! Adapter Adapter Index2  p7

A Nextera Transposome with Adaptors
B Tagmentation to Fragment and Add Adaptors
C Limited Cycle PCR to Add Sequencing Primer Sequences and Indicies




) illumina’
Sekvenator IT generace

Sekvenace amplikond

Target NF L U
- nr

1" Multiplex PCR

-
ps

Target

— o—a 3 o-0—8
5 MID p7-0

Index Read 2

Target
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S5 ) illumina
Sekvenator IT generace

Sekvenace probiha v klastrech

A
A\

Clusters are bright spots on an
image

Each cluster represents
thousands of copies of the same

DNA strand in a 1—2 micron spot

: -§ o
Single i Ambplified
DNA - Clonal
Library 7 : = i | Cluster



) illumina’
Sekvenator IT generace

1. Krok - hybridizace templatu na pritocnou celu

Newly
synthesized
strand

Double-stranded Original
- template
molecule is denatured

Original template —

washed away

Newly synthesized g 3 it b, i /3 g i
strand is covalently WPl SBLEEFEN. R
attached to flow cell g ¢ & i1 §: L : 1 é:t-i EL
surface . ¢ 31- L 8L i L g 1 3
- 1 ] . V-, ¢
g 1 3; g -8 e
| LR
4 i _4;' E’: \_:,5;’;;:“ r



) illumina
Sekvenator IT generace

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

ccceco
cLecccecce
~ ceeecetc
‘—((uu cece




, illuminar
Sekvenator IT generace

2. Krok - Mustkova PCR ,\\\

Double-stranded bridge is
formed




, illuminar
Sekvenator IT generace

2. Krok - Mustkova PCR

Double-stranded bridge
is denatured - 15tcycle
denaturation

Result:
Two copies of covalenily

bound single-stranded
templates



illumina

Sekvendtor IT generace

2. Krok - Mustkova PCR

Single-stranded molecules flip
over to hybridize to adjacent
primers

Hybridized primer is
extended by

v e .
Y v - ]
o - ¥ 3 -
polymerase . & § | :
- et ® 2y o
™) - ¥y ¥ v v
g ¢ S s g v
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. b1 v e
-
g i - S
. v
- e o
< { g §
gL
-

EEEEEEEcCCecccece
| ——
HC(“CCC

cceececce
-(C(C



oo

mina’

llu

Q)
O
o
|
Q
-
Q
S
H
M
|
o
+
~O
-
Q
>
4
Q
Vp)

Krok - Mustkova PCR

2.
Bridge amplification cycle

| multiple

bridges are formed

repeated unti

™
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illumina’

tor IT generace

O
<
Q
>
4
Q
Vp

- Linearizace

3. Krok

dsDNA bridges are
denatured




illumina’

Sekvendtor IT generace

4. Krok - Odstépeni reverzniho vlidkna

Reverse strands cleaved
and washed away, leaving a
cluster with forward strands
only




, illumina’
Sekvenator IT generace

5. Krok - Blokace volného 5' konce

Free 3’ ends are blocked
to prevent unwanted DNA
priming §




illumina

Sekvendtor IT generace

6. Krok: Cteni - hybridizace sek. primeru

l!}}’l(l\

Seguencing primer is
hybridized to adapter
sequence

Sequencing
primer

ceececoee

cCeceese
‘ ddgeaice
<

’-««uc“
NN
\'4

LLCeeecee
N, \
W\
\\{.\




illumina’

Sekvendtor IT generace

Chemie reverzibilnich termindtort

All 4 nucleotides in 1 reaction
Higher accuracy

No problems with homopolymer
repeats

ok e
(8 0
HN ¢leavage HN
)\ site fluor 5'\
2 A
0" N DNA O N
I
PPP o o o
» Incorporation
3’ + Detection
Block » Deblock 3’

+ Fluor Removal OH free 3’ end



Sekvenace pomoci syntézy (SBS)

DNA (1 ng -1 ug)

Library
preparation

Sekvendtor IT generace

Cluster generation
(3x106 — 3x109)

iHlumina




R{?

| , illumina’
A\ Sekvenator IT generace

2-Channel SBS Chemistry: MiniSeq, NextSeq

Requires 2 images per base

Intensity Channel: T

e High performance with
chiiie. half the pictures

fewer images




iHlumina

Sekvendtor IT generace

Clusters




Sekvendtor IT generace

7. Krok - Pair-End sekvenace

Sequenced strand Is
stripped off

3-ends ofi template
strands and lawn primers
are unblocked

I:,‘ .—(((CC“CC

Blocked
3’-ends

N
.‘-G“«m«'_“(«““

ccccceccce
\, [rececccece

Sequenced
strand

illumina’



illumina

Sekvendtor IT generace

7. Krok - Pair-End sekvenace

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

a lawn primer

Bridge
formation

3’-ends of lawn primer is -l $
extended s ¥ J“E ;
, : L : :
v g g 4 :
U -
3 i % .
$ @ § .
) A f’ ;
3’ extension .
LE
o
3
o

g
r



illumina

Sekvendtor IT generace

7. Krok - Pair-End sekvenace

Bridges are linearized
and the original forward

template is cleaved

: Original

£ forward

strand
v b 2 v
1 L i

‘-«cmuco

t'«\ §cccccecee
\‘\
\l
k-. .—(((((((t(
' c00e *-(“CCC“C..Auu«u
\
\
\



illumina’

Sekvendtor IT generace

o

Blocked

Eree 3" ends of the 3’-ends

reverse template and

[2WRIPHMErs areblocked ! -

to prevent unwanted DNA . (\ Sequencing
e ° primer

priming E \X

SEqUENCING|PrMEris K\) g :

Ui g £ X ¥ Reverse
hybridized te adapter L ¢ i8% strand
seguence i-g § 5 : g template

g 3, g

J,—’

.: .::cmm&
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v‘ \“‘M««u«u
N
N " e
kcm



illumina

Sekvendtor IT generace

Cteni indexd

Read 1

Region complementary to P5 grafting primer
Index 2 (i5)

_P5_primer7 -

DNA insert

P7 pfimer |

E = ] E E
Index 1 (i7) g
E E E E PS5 grafting primer
|__P7 grafting primer. '7L E

Flow cell surface

1L




illumina’

Sekvendtor IT generace

Single index cteni

Single indexed sequencing utilizes three sequencings reaas

Read 1 o Index Read Read 2
Read 1 Seq Primer
Paired-End Read 2 Seq Primer
Turnaround

3

DNA
insert

L Index Seq Rimer

Index §




) illumina’
Sekvenator IT generace
Dual index cteni
(iSeq, MiniSeq, NextSeq,HiSeq)

Read 1 Index Read 1(i7) lndex Read 2 (i5)

G i5 Index e i7 Index H
L P10 Paired End
: Turnaround

DNA

Insert —

naex >eq 1] i5 Index Seq
L Primes H Primer
¥ BP14 © BP14

& iy

i7 Index | : i5 Index E




BB usrary PREPARATION o | © Fragment DNA
6 hours
3 hours hands-on time o l e R.p.il ands
5 ; Add A overhang
‘% L ‘
T @ @ i Pt
..\,“‘~"'-‘> 1
o A :
\ o . ® : ; . 6 s
. ' A\
n CLUSTERGENERATION | @ @ © ° © Attach DNA o
4 hours g p Aot
<10 minutes hands-on time l‘;f . '(‘";. Tl ‘F\ E 1
1-96 samples 1': " i | “k 4 o Perform bridge
| g ¢ amplification
' RSN A\ - }
. w m " !;U:{I ° ngmIb clusters
' VR ‘“ !
,, r ° Anneal saquencing
N\ \ X primer
B scouvencing 0 ) (<) @ Extond first base,
1-3 days single-read run read, and deblock

3-9 days paired-end run

|

@ Repeat step above

30 minutes hands-on time

8 lanes, up to 96 samplas . G o
per fiow cell frun) — S8 g to extend strand
§ !
T Q Genarate base calls

-
=




applied
biosystems

SOLiD™ 4

SYSTEM SEQUENCING

Library Type Read Length MNumber of Typical Mappable®  Typical Mappable* Total Tags/Run Mumber of
Slides/Run Output/Slide Output/Run (2 slides) Days/Run
Fragrment Library 36 bases 1-2 1.5-2 GB 3-4 GB 2EM - 1141 & daysirun

Mate-Paired Library 2 x 25 bases 1=2 2.53GB 56 GB 200M - 240M 10 days/run
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Applied Biosystems SOLID™ System 2.0

ISOLATE
'NUCLEICACID

AMPLIFY &
SEQUENCE

ANALYZE DATA

4 cee e

o @

.

Ve

Specifications
Throughput/Run**

Systam Accuracy

Cost/Genome***
Read Length
Multiplexing

7 Run Time

| 99ma%

SOLiD™ 4 System

Up to 100 Gb

* Fragment: 50 bp
* Mate-pair: 2x 50 bp

e Paired-end: 50 x 25 bp

* 48 RNA barcodes

* 96 DNA barcodes

* 3 days for 35 bp
* 11 days for 50 x 25 bp
* 12 days for 2x 50 bp

SOLiD™ 4hq System*

Up to 300 Gb

| 99.99%

* Fragment: 75 bp
* Mate-pair: 2x 75 bp

* Paired-end: 75 x 35 bp

* 96 RNA barcodes

* 96 DNA barcodes

* 3 days for 35 bp
* 12 days for 75 x 35 bp
* 14 days for 2x75 bp

SOLID™ Pi System*

Up to 50 Gb

999%
As low 2s $6,000

. Ffagmont: 75 bp
* Mate-pair: 2x 75 bp

* Paired-end: 75 x 35 bp

* 96 RNA barcodes

* 96 DNA barcodes

« 1 day for 35 bp




ent of Total Bases

=_eae s s 8 8 8 a8 =

SOLiID - zakladni

Kvalita

Base (Quality Values

Robustnost

 + C percentile

10-1

Empirical Error Rates

Applied Biosystems SOLID™ System 2.0

- v 1Y B o

parametry cteni

ercentane)

Sefsitivityde

Presnost

— Homazgous SKFs

SE{UBnCE COveradE

* Pro detekci polymorfismd nutno
opakovat minimdlné 20x

* Pro detekci somatickych mutaci
30x
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Applied Biosystems SOLID™ System 2.0

Sekvendtor II generace - SOLiID

Vytvoreni tzv. Sekvenaéni knihovny

erasMEnT LiRrary  IGHREATD MATESAIRED Lisrary [ Bpligna )
gDNA alDNA
/\/\ /_\/—\/\-/ Z70p 27bp
Shimar DNA Shoar DINA
A
o -S
o g EcaP? P P2
i . Ligate Intamal Adaptars oy N Miapter  Adopter
A % \\ I:T \/\/\ /—\/\ ~\‘
Acapler Adapinr
Ligsta P1 &PZ
Mate=Parnd Lirary

v\ /-\/\\/

Fragreant Linfacy



Applied Biosystems SOLID™ System 2.0

Sekvendtor II generace - SOLiID

NamnoZeni Sekvenaéni knihovny (em-PCR)

Fragment Linrary

-~
\_/ > Primers Pl<<P2

Mate-Parad Larary

ol s
AN
Ny
£
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Applied Biosystems SOLID™ System 2.0

Sekvendtor II generace - SOLiID

Sekvenace pomoci ligacni reakce
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http://marketing.appliedbiosystems.com/mk/get/SOLID_KNOWLEDGE_LANDING?utm_source=AB-EU-hpg&utm_medium=banner&utm_campaign=SOLiDv2
http://marketing.appliedbiosystems.com/mk/get/SOLID_KNOWLEDGE_LANDING?utm_source=AB-EU-hpg&utm_medium=banner&utm_campaign=SOLiDv2

Sekvenator IT generace - Ion Torrent

N

Ton 314™ Chip v2:
30-100 Mb sekvencnich dat s dobou ¢teni 2-4 hodiny

Ton 316™ Chip v2:
300 Mb-1.0 Gb sekvenénich dat s dobou ¢teni 3-5 hodin

Ton 318™ Chip v2:
600 Mb-2.0 Gb sekvencnich dat s dobou ¢teni 4-7 hodin




Sekvendtor II generace - Ion Torrent

Postup prace

m = 8

SELECT CONSTRUCT PREPARE RUN ANALYZE
TARGETS LIBRARY TEMPLATE SEQUENCE

™~ SRR iy

.. &7.-'\'

. L) ‘> \

‘\ \ ) ." ~ .

Ny N
Nucleotide——"
Incorporaies Hydrogen ion
inta DNA He / i5 released



http://www.lifetechnologies.com/cz/en/home/life-science/sequencing/next-generation-sequencing/ion-torrent-next-generation-sequencing-technology.html
http://www.lifetechnologies.com/cz/en/home/life-science/sequencing/next-generation-sequencing/ion-torrent-next-generation-sequencing-technology.html
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Kvantifikace NGS knihovny
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Elektroforetické metody | l

* Fragment Analyzer (Adv. Anal.) -1

e 0

« TapeStation (Agilent) _‘1‘- :
« BioAnalyzer (Agilent) ‘-@m R

Fluorimetrické metody

* Qubit (Thermo Scientific)

Real-Time PCR

« KapaBiosystem
- NEB




é:{”& Sekvendtor III generace - PacBio @ PACBIO

TS

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/

. Sekvendtor III generace - PacBio @ “ACBIO

TSNS

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

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

* Hlavni vyhoda je moZznost dlouhého ¢téni (az 20 kb)

*  Dalsi vyhoda je moznost primé detekce methylovanych bazi (epigenom)

Read lengths > 20 kb Directly detect DNA modifications
Data per SMRT Cell; 750Mb = 1.25Gb using polymerase kinetics
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A
Priprava knihovny

1. Generate amplicon

2. Ligate adaptors O O
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https://www.youtube.com/watch?v=v8p4ph2 MAVI



Sekvenator III generace __
Oxford Nanopores (JNANOPORE
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Minion

» Zdkladem technologie jsou nanopéry (nanodiry)

* Na zacdtku sekvenace je NK navdzdna na nanopér tvoreny proteinem

* Poté je rozpletena a prochdzi pres nanopér, coz generuje zménu proudu
* Na zdkladé pozorovanéi zmsny jsou odelitdni v redinim case jednotlivé

baze

* UmoZzhiuje sekvenaci velmi dlouhych dseku (desitky az stovky kilobazi)
* Nevyhodou je vyssi chybovost; spravnost >90%




