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DNA re-sequencing

Porovnani sekvence s referencni sekvenci (genomem)

Reference sequence
Chr1 iChr 5

I — - - - ——

» WGS — whole genome sequencing 'é;::—:-_i%

« WES — whole exome sequencing =it oiis
« Geny, panely genu =l
« SNV —single nucleotide variant St

* CNV — copy number variant ===

Homozygous Hemizygous Translocation
Point mutation Indel deletion deletion Gain breakpoint

L ]

T
Copy number alterations
Nature Reviews Genet. 2010 Oct ;11(10):685-96.
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DNA re-sequencing

WGS - whole genome sequencing

* Sekvenace DNA bez selekce
* Fragmentace
— Ultrazvuk
- Enzymy
— DelSi fragmenty (> 300bp)
* PCR-free — GC-bias
» Paired-end sekvenace
* Germinalni - 30x pokryti ~ 100Gb

EPCEITEC

Genomic DMNA
Enzymatic Prep i’
dzDMA Fragmantation, Repale, & A-talitng
4060 minutes
Swrlft 25 Turbe —— swift 25 Turbo Flexible
Ligation ",IE““':.'"
3'and 5 ligation of truncated PT & P5 I f' ¥ and 5 ligation of A7 and 3 Third Party Supger or
20 mirvutes Custom Adaplors
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DNA re-sequencing

WES - whole exome sequencing

» Selekce kodujicich sekvenci
* Fragmentace

— Ultrazvuk

- Enzymy

— Fragmenty 150-250bp
* PCR
* Paired-end sekvenace

EPCEITEC

Ganomic DNA

Enzymatic Prep i’
dzDMA Fragmantation, Repale, & A-talitng

4060 minutes

——— Swift 25 Turbo Flaxible

Ligatlon
¥ and &' ligation af PT and p&

Swilft 25 Turbo
Ligation
J4'and &' ligatien of truncated PT & P3 Z

20 miinutoes

Third Party Suppies or
Custom Adaplors

\
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) Double stranded
[r'-ﬂmtmq PCR truncated adapiers gﬂi’:m {Includad)
Time vanes fa [ncrado Ebrary ek
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GENOMIC SAMPLE
(Set of chromosomes)

DNA re-sequencing

Target Enrichment System
Capture Process

WES - whole exome sequencing

GENOMIC SAMPLE (PREPPED) HYB BUFFER BIOTINYLATED RNA LIBRARY
"BAITS"

» Selekce kodujicich sekvenci
* Fragmentace

— Ultrazvuk

- Enzymy

- Fragmenty 150-250bp
- PCR 20000
* Paired-end sekvenace TR

AVAVARAVAV A

Sequencing

* Germinalni - >50x pokryti, >3Gb
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GENOMIC SAMPLE
(Set of chromosomes)

Target Enrichment System
Capture Process

DNA re-sequencing

Panely genu

HYB BUFFER BIOTINYLATED RNA LIBRARY
"BAITS"

» Selekce kodujicich sekvenci
* Fragmentace

- Ultrazvuk

- Enzymy
- Fragmenty 150-250bp
* PCR

* Paired-end sekvenace

T ,-'.._: Vo {-
”” @% Bead capture
UNBOUND FRACTION Wash %eadsl

* Germinalni - >50x pokryti .
%%—p) Sequencing
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DNA re-sequencing

Panely genu

» Selekce kodujicich sekvenci
* PCR enrichment

* Single primer PCR

* Inverzni PCR + capture

e Capture + probe extension

* Paired-end sekvenace

* Germinalni - >50x pokryti

EPCEITEC

Isolate and quantify RNA
Direct FFPE DNA, or

Isolate and quantify DNA RNA [T/ /TN TN LN

" Reverse transcribe
 DNA or cDNA

Primer pairs *f"'___'_; Amplify targets

MXOCOPOPDPTDIDTPTOCOK Amplicons
X000 TOoDToTI

Partially digest amplicons

IOCCOOTOOOOO!
Barcode Adapters X e0e0ed

P1 DOOOOC Ligate adapters

X P1

XO0PL COOCTO000000A0C00!  Barcoded library
XBPOPL: XOCTTTOTTHTTTIDOOD!

Equalize or quantify libraries

Combine libraries (optional)
CEITEC at Masaryk University



DNA re-sequencing

Panely genu

» Selekce kodujicich sekvenci
* PCR enrichment

* Single primer extension

* Inverzni PCR + capture

e Capture + probe extension

* Paired-end sekvenace

* Germinalni - >50x pokryti

EPCEITEC

XX XX

DNA

l Enzymatic fragmentation

(¥, ]
i

5'

l Library construction with MB

and sample indexing

O
:IJ;
)33 44

-

Target enrichment by
Single Primer Extension

5 +*r
FP ~
Sample indexing and
umpﬁFicotion
5' <
Sequencing-ready
library
wha. — —
< —
—— — =
5 —

MB: Molecular barcode
: Gene specific primer
FP: Forward primer

UP: Universal primer
SIP: Sample index primer
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- o Digest and denature sample DNA
Target Region

DNA re-sequencing p —

Panely genu "

. o Hybridize probe library to DNA targets ——

# Biotin
\ Sequencing primer motif

* Selekce kodujicich sekvenci =y
* PCR enrichment Q

* Single primer PCR

- Inverzni PCR + capture e
» Capture + probe extension UUU O
* Paired-end sekvenace N

[ ) Germinélnll - >50X pOkrytII L) Amplify enriched fragments by PCR ——

PCR primers

C.

™

_
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DNA re-sequencing

Panely genu

» Selekce kodujicich sekvenci
* PCR enrichment

* Single primer PCR

* Inverzni PCR

e Capture + probe extension
* Paired-end sekvenace

* Germinalni - >50x pokryti

EPCEITEC

Fragmentation

Denaturation &
probe hybridization

3" blunting
of DNA

dA-tailing

Ligation of
3" adaplor

5" blunting
of DNA

Ligation of
57 UMI adaplor

PCR
amplification

50 3" Genomic

i " " 5" DNA
Target region

E‘ [ — T v |= a'

T [ — ——————

e i G

|

E' i T ] 3‘

s Biotin probe targets both
— sirands (shown for 1 strand)
“» Biotin probe

5 B . 3 Enzymatic removal

- of ofi-target sequence
l 9‘9\1 Streptavidin bead

65§ JA 37

=k

, ¥

— 3.::#@3,“““
|

‘o ﬁ;@
|

Probes are extended to
the 5 end of the randomly
fragmented molecule,
creating a variable 5" end
of the target read

5" Unique Molecular

— T T
3" § i -

Identifier (UMI) addition

57 UMI

adaptor ?@

improves sensitivity

|

[ w—— T )3
3" § - K4 15
5 o =
a° b1 Ve el 5"
Sequencing-ready fragment Incorporated
sample index
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DNA re-sequencing

Somaticke varianty
e Tumor x Normal

- WGS, WES, panely
— Varianty vyskytujicich se jen v Tumor

* Jen Tumor

- Panely, geny

— Varianty germinalni i somatickée

- Interpretace podle VAF, anoatce, ...
* UMI, Duplex-seq adaptory

- Identifikace PCR duplikati

- Korekce chyb

EPCEITEC

Levels of error correction and sensitivity

B——a

Amplicons
No Unique Molecular Identifiers (UMIs)

Standard shear/ligation libraries
No UMIs, random start/stop

Ligation UMI

‘ Duplex sequencing
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Increasing Sensilivily
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Thank you
for your attention

EPCEITEC Www.ceitec.eu
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