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DNA = RNA = Protein
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Priprava knihovny a sekvenace

N

1) izolace DNA / RNA

11l

2) RNA na cDNA / DNA

3) fragmentace

4) adaptery

@HWI-7001454:80:C3PEGACXX:5:1207:11848:82728

5) sekvenovani GCAGAAGAGAAGGCGTGGCATAAGAGAAGACGCGGTTGTTCTGTAGAGAG
_|_
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Zakladni schema analyzy NGS dat

1. Primarni data

Sekvence (ready) ve formatu fastq

@HWI-7001454:80:C3PEGACXX:5:1207:11848:82728
GCAGAAGAGAAGGCGTGGCATAAGAGAAGACGCGGTTGTTCTGTAGAGAG
_|_

?2?2<D; ?22AA; ; ;E:1QEDC3CE<9?; @DADDD<DDD<ACQB=CH####H#+#

- nekolik desitek milionu single-end vs pair-end sekvenovani
sekvenci (50 — 150 bazi),

coz odpovida nékolika GB
dat na 1 experiment
— single-end

— kontrola kvality primarnich dat
(napf. program FastQC)

FastQC < — pair-end




Zakladni informace o experimentu

@Basic Statistics

I T S

Filename C7B2BACKX 4590 15s016768-1-1 Martina lane215s0168768 1 sequence.txt.gz
File type Conventional base calls

Encoding Sanger / Illumina 1.9

Total Sequences 33504351

Sequences flagged as poor quality @
Sequence length 108
%G 50

& vzdy

Q FastQC
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Kontaminace
Nadmerneé zastoupené sekvence

; sekvenace

1) Adaptery 5' adapter DNA sekvence 3' adapter
Overrepresented sequences

20.970425000000002 Illumina Paired End PCR Primer 2 (100% over 40bp)

COGTTCAGCAGGAAT GCCGAGAT CGGAAGAGCOOTTCAGCAGGAATGCCGAGACCGATC B38E17
COGAAGAGCGGTTCAGCAGGAATGCCGAGATCOCAAGAGCGGTTCAGCAGGAATGCCGA 317338 7.933450000000001 Illumina Paired End PCR Primer 2 (95% over 33bp)
I1lumina Paired End PCR Primer 2 (100% over 3Shp)

GCGGTTCAGCAGGAAT GCCGAGAT COGAAGAGCGGT TCAGCAGGAATGCCGAGACCGAT 74507 1. 862675

Co s tim?
programy, ktere umi adaptery z dat odstranit

2) Technické artefakty

" Overrepresented sequences

No Hit

CEGEITTACGITATTITTTIGITTITAGTTTTTCGAGTAGTTGEEATTATAGECGTTCGT 5773 0.278544274450788

CGEGEITTACGTITATITITITGITITAGITITTIARGTAGTTGEGEATTATAGGCGTITCGT 3715 0.17924683519568302 No Hit

CEGEATGETTICGATTTTTTGATTTCGTGATTCGTTCGITTCGEITTTTTARAGTGTTG 2836 0.1368355382543626 No Hit

Co s tim?
nedojde k alignmentu na referencni genom

Q FastQC



2.

Zakladni schema analyzy NGS dat

Alignment (mapovani) X assembly

- mapovani sekvenci na referencni - de novo skladani genomu
genom
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Zakladni schema analyzy NGS dat

2. Alignment (mapovani) X assembly
- mapovani sekvenci na referencni - de novo skladani genomu
genom
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- vyhodny, kdyz je dostupny - pokud neni dostupny referenéni
referencni genom genom nebo pokud chceme

individualni referencni genom
- rychly, provede i normalni stolni

pocitacC - velmi naroény: &as, vykon stroje
- problém u repetitivnich sekvenci - velké problémy u repetitivnich
sekvenci

- alignery (BWA, STAR, ..)




Alighment

reference: AAATGCCGTACCGTCGTCGCCTACGAGAGGATTACTCGGTTTACCGTATCG

read1 TACCGTCGCTA



Alighment

reference: AAATGCCGTACCGTCGTCGCCTACGAGAGGATTACTCGGTTTACCGTATCG



Alighment

reference: AAATGCCGTACCGTCGTCGCCTACCAGAGGATTACTCGGTTTACCGTATCG

CGCCTACCAGA
read 2



Alighment

reference: AAATGCCGTACCGTCGTCGCCTACCAGAGGATTACTCGGTTTACCGTATCG

read 1 TACCGTCGTCG
read 3 ACCAGAGGATT
read 4 CAGAGGATTAC



Mapping kvalita

Kontrola kvality alignmentu

mapping quality =-10 * log, Pr
(Pr = pravdépodobnost, Ze je read nespravne namapovan)

QualiMap
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Kontrola kvality experimentu
Pokryti

Je tfeba vzdy zvolit vhodnou referenci
(napf. exom: omezeni pouze na vybirané regiony pri pfipravé sekvenacni

.
knihovny) =
Coverage across reference u a I a
sSWALL_1249_DG_dna_RG.bam (inside of regions)
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RESENI: napf. exom: k oznaCeni SNVs je potreba urCité pokryti dané baze




Kontrola kvality experimentu
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QualiMap

RESENI: ve vétsin& experimentd nejsou brany v analyze v potaz

Co s tim?




Zakladni schema analyzy NGS dat

3. Specifické kroky analyzy dle NGS experimentu

Variant calling (hledani variant) — amplikon, exon, RNA-seq

Typy variant: CGCCTACGAGA
- SNVs (single nucleotide variant) = zaména 1 baze CGCCTACCAGA

- indely = kratké inzerce nebo delece (1 — 100 bazi) CGC----AGA x CGCCTATATCCAGA

- CNVs (copy number variants) = duplikace nebo delece velkych oblasti

- strukturalni = translokace nebo inverze velkych oblasti beze zmény poctu

techto oblasti v genomu
2/
Germ line Gametes ( b
mutatlon / :
(in sperm :
- somatické (nedédicné)  only)

2 AVAVAVAVAVAVAVAL

- germinalni (dédicné) 3 Embryo "‘E’{ |  Somatic

y, mutation



3. Specifické kroky analyzy dle NGS experimentu

Variant calling (hledani variant) — amplikon, exon, RNA-seq

reference: AAATGCCGTACCGTCGTCGCCTAG:: éGAGGA'I'I'ACTCGGTTTACCGTATCG

read 1 TACCGTCGTCG P
read 3 ACCAGAGGATT
read 4 : CAGAGGATTAC
ead 6 CTACCAGAGG

SNVs: G — C, allele frequency 100 %



3. Specifické kroky analyzy dle NGS experimentu

Variant calling (hledani variant) — amplikon, exon, RNA-seq

IGV
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3. Specifické kroky analyzy dle NGS experimentu
Hledani faznich gentd — RNA-seq

Gene A Gene B
DNA exon exon exon exon exon exon
break break
DNA exon exon \ exon - " exon exon
O N i &

DNA exon exon fusion gene

(=) . .
RNA exon exon exon fusion transcript
o

junction point

I | EEEE—— .
—— s [€2d pairs

S junction reads



3. Specifické kroky analyzy dle NGS experimentu

Exprese RNA / genil — RNA-seq

- pocitani countu (readu)
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3. Specifické kroky analyzy dle NGS experimentu
Exprese RNA / genil — RNA-seq

- pocitani countu (readu)

> head(deseqg loafc)
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Article | OPEN

Identification of ETV6-RUNXI-like and
g , , . DUX4-rearranged subtypes in paediatric
3. Specifické kroky analyzy dle NGS experimentu B-cell precursor acute lymphoblastic
leukaemia

Henrik Lilljebjérn , Rasmus Henningsson, Axel Hyrenius-Wittsten, Linda Olsson, Christina Orsmark-

Priklad: hledani fuznich geni & exprese RNA - RNA-seq

Castor, Cornelis J. H. Pronk, Mikael Behrendtz, Felix Mitelman, Bertil Johansson, Kajsa Paulsson,

Anna K. Andersson, Magnus Fontes & Thoas Fioretos

Nature Communications T, Received: 26 February 2016
' Gase 35 Article number: 11790 (2016) Revised: 11 April 2016
d0i:10.1038/ncommsl11790 Accepted: 28 April 2016
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Dekuji za pozornost!
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