Introduction to epigenomics

Or how genes are regulated...
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Chromatin composition varies along the genome
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Chromatin composition varies along the genome
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Chromatin composition varies along the genome
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Chromatin composition varies along the genome
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Chromatin composition varies along the genome

DNA
Nucleosomes: core chromatin structural unit
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Chromatin composition varies along the genome

DNA |wWGSs

+ Histone cores | chip-seq

+ nucleosome positioning | MNase-seq

+ transcription factors | ChlP-seq

+ Promoter accessibility | ATAC-seq

+ Polymerase | RNA-seq

+ Histone PTMs | chiP-seq

+ Chromatin folding | Hj-c

1 Nucleosomes: core chromatin structural unit
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Chromatin is organized in hierarchical structure to enable transcriptional regulation

10-nm fiber

Lafontain et al., Current Protocols 2021
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Chromatin is organized in hierarchical structure to enable transcriptional regulation
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ChlIP-seq vs. ATAC-seq vs MNase-seq
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ATAC-seq vs MNase-seq
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Stark, Grzelak & Hadfield 2019

RNA-seq

RNA

Short-read
cDNA

Long-read
cDNA

Direct
RNA-Seq

Fragment
RNA

Genen

Transcript x

Transcripty

Ambiguous
to exon

Unambiguous
to exon

Ambiguous
to isoform

Unambiguous
to isoform

Unambiguous
to isoform

Unambiguous
to isoform

O Direct

Long read
Short read
cDNA Adaptor PCR Size Sequencing
synthesis ligation amplification selection

N NN TS
A - R

5

|I||II

AAAAAAAAAAAA

meA B AAAAA
meA AAAAAAAAAAAA

——"" Reads that map to exons

= = Reads that map across a splice junction

Epigenomics Data Analysis — Physalia 2025

17



Lafontain et al., Current Protocols 2021
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