ChlP-ChIP-seqg and analysis



Chromatin Immunoprecipitation



A little bit of information on Chromatin
I/mmunoprecipitation
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Schiffsche Base Reaction PP
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Protein-Protein Cross-link



Schiffsche Base Reaction PD
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Protein-DNA



Pilot de-crosslinking
- evaluation of size
- quantitation of DNA
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kB
1.0 DNA-detection after
0.5 agarose gel

electrophoresis

ng/l 65 84 76 94 64 79 76 73 94 91 123 85

Different crosslinked samples after sonication

Reimer and Turck Methods Mol Biol. 2010



https://www.ncbi.nlm.nih.gov/pubmed/20204874

Analysis of Crosslinked Protein/Reversal of
Crosslinks

1: non-crosslinked nuclear extract
Western blot against i 2: cross-linked nuclear extract

WRKY transcription factor k 3: reverse of cross-linking by
incubation at 95°C for 1h

Reimer and Turck Methods Mol Biol. 2010



https://www.ncbi.nlm.nih.gov/pubmed/20204874

ChIP PCR result

B P input
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Frimer s
Pair 1
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Pair 5 — e

anti-H3K27me3

anti-rat IgG

Reimer and Turck Methods Mol Biol. 2010



https://www.ncbi.nlm.nih.gov/pubmed/20204874

Making a ChlP-seq library



Making a NGS library out of ChlPed DNA
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Ch
as

nelper

Pmentation: using transposable elements

QuickStep Tagment Enzyme Mix

Adapter 1 Adapter 2

Tagmentation of input DNA

Strand Displacement and Limited-Cycle PCR

PS5 =i
NG Indeal: 1(7)
I h—
Index 2 (i5) *-l—g‘;

Size-Selection and Purification

Sequencing Strategy

iS5 index Read iT index Read
—_— _-u Read 1 _-.

Read 2 =i—

Adapter 1 and Adapter 2, two oligos embedded in QuickStep Tagment Enzyme
P5 and P7, two universal PCR Primers
N5 and N7, two index primers containing index 2 (i5) and index 1 (i7) respectively



Bioinformatics



/ Dataset 1 (published data)
TRB1-GFP-IP-R1
TRB1-GFP-IP-R2
TRB1-GFP-IP-lhp1-R2
TRB1-GFP-IP-lhp1-R2

Col-0-1P-R2
Col-0-1P-R2

QC reads

Mapping

[FastQC]

A

Filter bad Map reads to

reads and reference
genome

ey [Bowtie?]

Filter for uniquely mapped
reads
[Samtools]

Metageneplots
[Deeptools]

Motif Enrichment
[Homer or MEME-ChIP]

Meta-
analysis

GO-term enrichment

Visualize sequence tracks
[IGV]

Extract fasta sequence of
peaks [Betools]

A

Map to target genes [Homer
or Bedtools]

Quality assessment:

1.) enriched peak prediction
in pseudoreplicates across
samples
2.) enriched peak prediction

Identify enriched regions per
bio-replicate against control
ChlIP of corresponding
dataset
[EPIC2 or MACS]

samples

in pseudoreplicates within

A

Peak

Overlap and merge
replicates based on IDR
framework
[Encode ChlIP-seq pipeline]

Calculate coverage for all
input and Col-0 IP samples
for200bp windows across
genome
[bedtools, BAMscale cov]

A

Enrichent

and QC

Filter enriched peaks
against blacklist
[bedtools]

Identify regions with outlier
coverage in input or control
IP and merge these to
custom[blacklist
[Rstudio) Bedtools]

A 4

Merge and intersect all TRB
target regions
[Bedtools]
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