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There	are	many	NGS	methods to	study	our	(epi)genome.



ChIP-seq	is	different	from	other	chromatin	sequencing.



ChIP-seq:	Chromatin	Immuno-Precipitation	followed	by	sequencing

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

SequencingSample	prep



ChIP-seq	data	analysis	overview



CCBR	automated	a	ChIP-seq	analysis	pipeline
https://github.com/CCBR/Pipeliner





A	successful	ChIP-seq	leads	to	quality science!



https://bioinformatics.cancer.gov/content/chip-seq



Experimental	Phase

Sequencing	Phase

Analysis	Phase

§ Specificity	of	antibodies	

§ Low	IP	efficiency

§ Absence	of	
Replicates/Controls

§ Library	construction
§ Sequencing	chemistry
§ Instrumentation
§ Depth	of	coverage

§ Different	protein	classes	
require	different	analysis

§ Parameter	optimization	

§ Comparisons	across	
experiments

Considerations	for	High	quality	ChIP-seq	experiments

Anand Merchant



A	high	quality	antibody	is	important!

Landt,	S.	G,	et	al.	(2012).	ChIP-seq	guidelines	and	practices	of	the	ENCODE	and	modENCODE consortia.	Genome	Research,	22(9),	1813–31.	http://doi.org/10.1101/gr.136184.111



ChIP	controls	are	important!

• Input	control
• generally	gives	more	complex	backgrounds	

• IgG	control
• good	in	model	the	effect	of	antibody	(but	less	complex	library)



Replicates	are	important!

High Quality Data 
•  > Two biological replicates 

•  Multiple quality control measures 

IDR!Processing,!QC!
and!Blacklist!Filtering!
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• At	least	two	replicates,	three	is	better.

Landt,	S.	G,	et	al.	(2012).	ChIP-seq	guidelines	and	practices	of	the	ENCODE	and	modENCODE consortia.	Genome	Research,	22(9),	1813–31.	http://doi.org/10.1101/gr.136184.111



Enough	depth	of	sequencing	is	important!

• 30	million	
reads	for	TF
• >50	million	
reads	for	
Histone	
marks

Landt,	S.	G,	et	al.	(2012).	ChIP-seq	guidelines	and	practices	of	the	ENCODE	and	modENCODE consortia.	Genome	Research,	22(9),	1813–31.	http://doi.org/10.1101/gr.136184.111



Final	check	before	sequencing!
• 10ng	is	required	by	SF
• ChIP-qPCR

• good	amount	of	DNA	at	the	fragment	range	300-500	

Bio-analyzer	
results

GoodBad



https://bioinformatics.cancer.gov/btep/event/201



Thank	you	for	listening!

• Any	questions?
















