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There are many NGS methods to study our (epi)genome.
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ChlP-seq is different from other chromatin sequencing.
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ChiP-seq: Chromatin Immuno-Precipitation followed by sequencing

“._ "Genome
~ .
“Protein

Sample prep Cross-linking Sonication

ChIP-seq usually answers the
following questions.

* Does binding of a TF or histone
distribution changes between
conditions?

* Are the modified histones clustered
in certain genomic areas?

* What is a binding motif of a
transcription factor?

* Binding pattern around genes or TSS

Sequencing
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ChlP-seq data analysis overview
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Functional analyses
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CCBR automated a ChlIP-seq analysis pipeline
https://github.com/CCBR/Pipeliner
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Stepping into the Regulome: ChIP-Seq/ENCODE Data Analysis (2-day)
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Probing DNA-Protein Interactions
BTEP Resources I
Archive ChIP-Seq/ENCODE Data Anaysis (2-day)
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Calendar using both commercial and open source software.
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A successful ChIP-seq leads to quality science!
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https://bioinformatics.cancer.gov/content/chip-seq
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ChlIP-Seq Best Practices: Experimental Design

e Home » ChIP-Seq Best Practice ...

Many researchers have questions about how to design their ChlP-Seq
experiments. Here are some best practice guidelines:

1. Factor in at least 2 replicates (absolute minimum), but 3 if possible. Biological replicates are required, not technical replicates.

2. There are several major considerations for ChIP-Seq libraries:



Considerations for High quality ChlP-seq experiments
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Sequence

Binding site

mapping
Protein-chromatin interactions are first linked
Specific DNA fragments are co-immunoprecipitated and
sequenced to identify genome-wide sites associated with

a factor or modification of interest

Experimental Phase

= Specificity of antibodies
= Low IP efficiency

= Absence of
Replicates/Controls

Sequencing Phase

= Library construction

= Sequencing chemistry
= |nstrumentation

= Depth of coverage

Analysis Phase

= Different protein classes
require different analysis

= Parameter optimization

= Comparisons across
experiments

Anand Merchant



A high quality antibody is important!

A Immunoblot assay B Immunoprecipitation (IP) assay
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ChIP controls are important!

* Input control
» generally gives more complex backgrounds

* IgG control
* good in model the effect of antibody (but less complex library)
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Replicates are important!

* At least two replicates, three is better.
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Enough depth of sequencing is important!

Called peaks vs sequencing depth
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Final check before sequencing!

* 10ng is required by SF

e ChIP-gPCR

Bio-analyzer . _
results
O_

Binding events detected / 1,000 cells

18

Poor Quality ChIP DNA 18 High Quality ChIP DNA
M Cell Line A Less than 5-fold ?:J 16 M Cell Line A
W Cell Line B enrichment S L "= Cell Line B
| =
S0
Low signal § 10
High background strength
[l 1 _§ 8
} ! £z 6 | Low background and more
2 than 5-fold enrichment
& 4
£
2 2
“ 0
Negative Control primer  Positive Control primer Negative Control primer  Positive Control primer
e good amount of DNA at the fragment range 300-500
[FU] Bad v  Good
50
0_
T T T T T T T ITT TTT1 mT T T T T TTTT T1TT1
35 150 300 500 10380  [bp] 35 150 300 500 10380 [bp]



https://bioinformatics.cancer.gov/btep/event/201
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Thank you for listening!

* Any questions?









ENCODE Uniform Analysis Pipeline

Anshul Kundaje, Qunhua Li, Michael Hoffman, Jason Ernst, Joel Rozowsky, Pouya Kheradpour
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Functional data: ChlP-seq
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Highly enriched ChIP

Poorly enriched ChIP
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