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Knihovna
Soubor rtznych fragmentt DNA, se kterymi Ize pracovat jednotnym zplsobem
Klasickd DNA/cDNA knihovna

Klonovani genomu/cDNA do vektoru

Sekvenacni knihovna

Pridani sekvenci, které umoznuji amplifikaci (klonalni) a sekvenovani



Sekvenac€ni knihovny

Nékolik stovek typl

Vstup
DNA, RNA, kratké RNA, crosslinkovana DNA/RNA

Pfidani adaptoru
Ligace, tagmentace, PCR

Selekce sekvenci
Hybridizace, PCR, imunoprecipitace



Library preparation

DNA fragmentation

lllumina
Cluster density depends on fragment length

Mechanical _ Short fragments cluster better
Ultrasound (Covaris) Mix of longer and shorter fragments is problematic
Hydrodynamic Max <1000bp
Nebulization Longer fragments are problematic

Enzymatic Broader length distribution =>
Restriction endonucleases Uneven cluster generation effectivity
Fragmentase®

Problematic conc. measurment
Transposase
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Sekvenacni knihovny - Ligace

Celé genomy 3 kroky: |
Zaklad pro obohacovani End repair
Amplikony A-tailing
ChIP, cDNA Ligation (A-T)

Nahodny fragment o <

Amplikon ® = —73
% o %
2 %




Library preparation

Adaptor structure Ligation

A) Full-length, usually single index

Complementary part (12bp) \ j

B) Short, usually dual index &_

Complementary part (12bp)

Adaptor

PCR primers



knihovny - PCR

cni

Sekvena

Jednotlivé geny
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Sekvenacni knihovny — dvoukolova PCR

Jednotlivé geny
Metagenomika - 16S -I- Primer B - ext

Primer B - int
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Sekvenacni knihovny - tagmentace

Fragmentace a pfipojeni ¢asti adaptorl v jednom kroku
Transpozaza
Dokonceni pomoci PCR
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Library preparation

Molecular barcodes

Tag each input molecule with random sequence =>

Lower coverage for variant calling
Better quantification of variants (eg. species in metagenomics)

Haloplex HS SAFE-Seq
First round — 2 cycles

gt ONA (S8
A y Ex0SAP treatment
HaloPlex"s Other captures
— e Second round

Enzymatic Digestion
of DNA:

I —
A 4 :
. equencing primer moti Prlmer B - eXt
dex sequence
PCR primer
Hybridization of probes to Biotin
target DNA: Bridge
Unique molecular barcode . . .
gﬁ - e Primer B — int with MB -

Ligation 8 ‘
Capturing of uniquely barcoded 6’ >: ° ( a
targets: m ‘a ¢ _
* ‘ N ) , Streptavidin
< j Primer A — int with MB

PCR amplification of “' E —— E
enriched fragments: D e —— — .
—_—— .I Primer A - ext




Library preparation

RNA

Convert RNA to cDNA (double stranded) — prepare DNA library

MRNA enrichment

RT primer vs. polyA selection beads
rRNA depletion
smallRNAs

Exception — ligate adaptors - cDNA - PCR

Full transcriptome sequencing

MRNA, all long transcripts excl. rRNA
3' sequencing (gene expression)
smallRNA sequencing



RNA

Smart-Seq

smBNA/Total RNA

QuantSeq
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RNA

Lexogen SenseRNA
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3' Ligation
1 hr. at 25°C

Primer
Hybridization
75'C

.

~10 min.

5' Ligation
1 hr. at 25°C

Reverse
Transcription
1 hr. at 42°C
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Size Selection and Gel Purification




Library preparation

ChiP

CLIP

PCR

Size selection (RNA)
Hybridization with capture probes
Bacterial DNA enrichment
Molecular inversion probes

rRNA depletion

Target enrichment

Hybridization
Exomes, gene panels, targeted RNA-Seq
In solution, on chip
PCR
Multiplex PCR (lllumina, Multiplicom)
Massively parallel PCR (Fluidigm, Wafergen)
Molecular inversion probes
HaloPLEX



Cileny screening

Exome sequencing
VSechny exprimované geny

VétSinou vCetné nekddujicich

Hybridizace (v roztoku)

B
Load Samples - -j--l-.- Primers (1.7
Gene enrichment and Primers e Sampie 3301
Jeden gen — napf. déedicné poruchy ——
Combine and na
PCR, hybridizace Armiplify
multiplexing -

Skupiny gend — napf. multifaktoriadlni nemoci, nadory | Froducts
PCR, hybridizace

Useky genomu — strukturni aberace

hybridizace




Cilené sekvenovani (targeted resequencing)

Hybridizace

Exomy, genové panely
Cilena exprese

(Molekularni) inverzni proby

HaloPlex

Target Region
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GENOMIC SAMPLE
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Target Enrichment System
Capture Process

S+ O]+ e

SiuraS-alal:t
GENDMIC SAMPLE H"FIEPFED} SureSelect HYE EUFFER BIOTINYLATED RNA LIBRARY
“BAITS"

W | ).'
Hybn d’z;aﬂ;_‘ \

T W
'||.'

STREPTAVIDIN COATED MAGNETIC BEADS

mmm YT

W@@&MO

W Bead captura
UNBOUND FRACTION Wash HEED'.S‘
DISCARDED and
Dlgesrﬁm
NN AN, A .
AN == | Sequencing



PCR enrichment - (masivné) paralelni PCR

Fluidigm AccessArray
48x48 reakci, objem 10nL
Wafergen SmartChip TE

5184 reakci, 100nL

RainDance
AZ 20.000 parl primerd, miliony reakci, objem pL
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Knihovny pro epigenomiku

Metylace

MeDIP-Seq — protilatka proti metC
BS-Seq — bisulfitova konverze, rozliSeni na bazi

Protein-DNA interakce
ChlIP-Seq — crosslink DNA/protein, vychytani protilatkou
Aktivni chromatin

DNAse-Seq



Oxford Nanopore 1D knihovny

1D PCR-free gDNA
High molecular weight gDNA
Optional l
fragmentation
End-prep i
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