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RNA-Seq

Transcriptome sequencing

Single-end — kvantifikace

Paired-end — struktura transkriptu
Tag sequencing

3' tagy, kvantifikace, bez informace o strukture
Degradome sequencing

5' tagy, identifikace cili microRNA
Small RNA sequencing

MicroRNA kvantifikace i de-novo identifikace
SAGE (Serial Analysis of Gene Expression)

Konkatemery tagu, puvodné Sanger sekvenace
RIP (RNA ImmunoPrecipitation)

Imunoprecipitace, RNA vazajici proteiny



RNA-Seq

Oligo-dT vs. hexamer priming reverzni transkripce
3', 5' end reprezentace
PolyA selekce vs. rRNA deplece
Zastoupeni non-polyA (non-coding) RNA
Vysoce abundantni geny
Az 75% transkriptl «— 5% exprimovanych genu
MoZnost detekce fuznich genu
Specialni algoritmy

Mapovani readl na exon-exon rozhrani



Aplikace novych technologii

Epigenomika/epigenetika

In biology, and specifically genetics, epigenetics is the study of heritable
changes in phenotype (appearance) or gene expression caused by
mechanisms other than changes in the underlying DNA sequence, hence
the name epi- (Greek: eTTi- over, above) -genetics. These changes may
remain through cell divisions for the remainder of the cell's life and may
also last for multiple generations. However, there is no change in the
underlying DNA sequence of the organism;[1] instead, non-genetic factors
cause the organism's genes to behave (or "express themselves")

differently.



Epigenetika

DNA metylace

C — Met-C, sniZzena exprese

Modifikace histonu

Aktivni | neaktivni chromatin

* Aging

EPIGENETIC MECHANISMS
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* Development (in utero, chidhood)
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Metylace DNA

MeDIP - Imunoprecipitace metylované DNA
Protilatka rozpoznavajici Met-C

Pozice metylovanych usekd DNA
Bisulfite treatment
Konverze C — U, Met-C se neméni

Presna identifikace jednotlivych metylovanych bazi

Néktere deédicné choroby, nadory



Metagenomika

Sekvenace mikrobialnich populaci
Informace | o nekultivovatelnych organismech
|ldentifikace novych genu, novych viastnosti

Pudni, vodni, stfevni bakterie apod.



Analyza NGS dat

Assembling — vytvoreni kontigu
De-novo
Mapovani na referenCni sekvenci
|dentifikace variant
SNP (SNV)
In/del
Strukturni aberace — chromosomy, transkripty
Kvantifikace
DNA — amplifikace/delece, mista vazby transkripénich faktort

RNA — tagy, exony, transkripty



Analyza NGS dat

Integrace dat
Databaze
Protein-protein interakce
Ontologie — GO (GeneOntology), MeSH terms
TranskripCni faktory, microRNA targets
Expresni profily — GSEA, profily chemickych latek
RuUzné typy dat
ChIP + RNA + metylace + DNA copy number



Analyza NGS dat

Statisticka analyza
“klasické” statistické metody
T-test, ANOVA, neparametrické testy
Vicerozmérné analyzy
Clustering (HCL, k-means), PCA
KlasifikaCni algoritmy
Linearni (LDA), nelinearni (KNN)
Vazba s dalSimi informacemi (analyza anotaci)
Over-reprezentace
Sité
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