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Introduction

e Abundant epigenomic data for model organisms.
e Under-utilised?
e Epigenomic data will soon be abundant for agricultural species too.
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Dataset: = ™

RNA-seq
DNAseT
WGBS, 10 different histone methylations, 17 different histone acetylations

33 cell lines & tissues



Objectives
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Methodology

Processed data taken from RoadmapEpigenomics:

e CpG methylation ratios
e DNAse-seq and ChIP-seq coverage

Reprocessing of fastq for Gene TPM, exon TPM & exon inclusion ratio (aka %spliced,
or y):

e pseudo-mapping and quantification with Salmon
e exon y for exon e of gene g using tpm quantification of transcripts t:

¢eg


https://combine-lab.github.io/salmon/

What Is a gene?

Version 22 (October 2014 freeze, GRCh38) - Ensembl 79, 80

GENCODE ... ..
NUVOUVINON

. Total No of Genes 60483



Where Is BRCAT's Transcription Start Site (TSS)?
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DNA methylation: ratio and density

CpG island CpG poor region

unmethylated{pG ﬁethylated CpG
| P4 00 4% A% | | ® o |
1 kb 1 kb
CpG density 9 CpG/kb 2 CpG/kb
MCpG ratio 339, 100%

MCpG density 3 mCpG/kb 2 mCpG/kb



DNA methylation: ratio and density
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DNA methylation: ratio and density
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Promoter DNA methylaton

Lung, all genes
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Promoter DNA methylaton

Lung, protein coding genes
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Promoter DNA methylaton

Lung, lincRNA genes Lung, processed pseudogenes
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Activating marks

DNAse-seq, all genes, H1-derived mesoderm
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H3K9ac ChIP-seq, all genes, H1-derived mesoderm
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Repressing marks

H3K27me3, all genes, Thymus
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Repressing marks

H3K27me3, all genes, Thymus H3K27me3, protein coding genes, Thymus

(0]
log10(FPKM+1) S o log10(FPKM+1)
<0 1I % :ls 45 >5 H3K27me3 Input 20 1| 2I :Is 4 H3K27me3 Input
T ] &
< ~—
- B [ T 1 [ T 1 - T 7I I T 1
gene type: -2.5kb TSS +2.5kb -2.5kb TSS +2.5kb TSS +2.5kb -2.5kb TSS +2.5kb
otherm
protein codingd
pseudogened
RNA genem
< < -
L]
Q-
£ 37 ° T l
= _ s
X o E
i I S o w7 é
o - o
5 B8 . S EE
e : ] Ta
o el p— o o e o
! ! ! I ! g_ [ [ | g_ [ I | ! ! ! I ! g_ [ | 1 g_ [ I 1
e S 4s -2.5Kkb TSS  +25kb -25kb  TSS  +2.5kb e S 4n 25kb  TSS  +25kb -25kb  TSS  +2.5kb 14



Assymetric marks

H3K79me2, protein coding genes, H1-derived mesoderm
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Exonic marks

H3K36me3, fetal large intestine
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A role in alternative splicing?

H3K36me3, HUES64 cell line
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Cell by cell vs gene by gene

WGBS, adult liver
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Cell by cell vs gene by gene

WGBS, adult liver

LYLT (ENSG00000104903)
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Repressing and activating marks

mCpG ratio
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Repressing and activating marks

mCpG ratio
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Summary of results

mark cell type by cell type gene by gene center on TSS mark cell type by cell type gene by gene center on TSS
WGBS negative negative H2AK5ac positive positive
DNAse positive positive H2BK120ac positive positive
H2A.Z positive balanced H2BK12ac  positive positive
H3K4mel  positive positive H2BK15ac  positive balanced
H3K4me2  positive positive H2BK20ac neutral NA
H3K4me3  positive positive H2BK5ac positive positive
H3K9me3  unclear unclear no H3Kzac positive positive
H3K23me2 positive NA H3K9%ac positive positive
H3K27me3 negative - variable negative H3K14ac positive positive
H3K36me3 positive positive no H3K18ac positive positive
H3K79me1 positive positive no H3K23ac positive positive
H3K79me2 positive balanced no H3K27ac positive positive
H3K56ac positive NA
H4K8ac positive positive
H4K12ac positive NA

H4K91ac positive positive 20




Lots of results

Combinatorial explosion: > 9000 plots!
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PEREpigenomics

Profile Explorer of Roadmap Epigenomic data
www.perepigenomics.roslin.ed.ac.uk

PEREpigenomics

H3K4me3 at TSS in Aorta for all genes
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http://www.perepigenomics.roslin.ed.ac.uk/

e More features (mono-, bi-, tri- exonic genes, gene families, etc.)
e More marks

e Causality analysis using perturbation experiments

e FAANG data
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