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Peak Call
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Table 1 | Publicly available ChIP-seq software packages discussed in this review

Artifact
filtering:
User input strand-based/
Profile Peak criteria®  Tag shift Control data® Rank by FDR® parameters® duplicate®  Refs. 2 P o : L
CisGenome Strand-specific 1: Number of reads Average Conditional Number of  1: Negative Target FOR, Yes / Yes 10 Pea k Ca | | [i 0) *E *E 'j: IR ”—l % ) i
viil window scan  In window for highest binomial used to  reads under  binomial optional window > ~
2:Numberof  mankingpesk estimatsFOR peak 2: conditional  width, window 'ﬂ 75\ 2009 ﬂE 75\ [ fﬁﬁi i Z*% *L
ChIP reads minus  pairs binomial interval N
control reads in S ﬂ: L/—C 3-:- 4
ERANGE  Tag 1: Height cutoff  High quality  Used to calculate  Pvalue 1: None Optional peak Yes/No 4,18
vi.l aggregation  High quality peak peak estimate, fold enrichment 2: § control height, ratio to
estimate, per- per-region and optionally 4 ChIP background
reglon estimate,  estimate, or P values
or input input
Aggregation  Height thrashold  Input or NA Number of  1: Monte Carlo  Minimum peak Yes / Yes 19
FindPeaks of overdapped estimated reads under  simulation height, subpeak
vil9.2 tags peak 2: NA valley depth
F-Seq Kemel density ss.d. above KDE  Input or KDE for local Peak height 1: None Threshold s.d, No / No 14
vi,82 estimation for 1: random estimated background 2: None value, KDE
(KDE) background, 2: bandwidth
control
GLITR Aggregation  Classification User input tag Multiply sampled  Peak height  2: # control Target FDR, No / No 17
of overlapped by helght extension to estimate and fold §ChIP number nearest
tags and relative background class  enrichment neighbors for
enrichment values clustering
MALS Tags shifted  Local region Estimate from Used for Poisson P value 1: None P-value threshold, No / Yes 13
viis then window Poisson Pvalue  high quality  fit when available 2: ¥ controt tag length, mfold
scan peak pairs “Wenip for shift estimate
PeakSeq  Extended tag  Local region Input tag Used for q value 1: Poisson Target FOR No / No 5
aggregation  binomial P value  extensh significance of background
length sample enrichment assumption
with binomfal 2: from
distribution binomial for
sample plus
QuEST Kemel density 2: Height Mode of local XDE for q value 1: NA KDE bandwidth, Yes / Yes 9
va2.3 estimation threshold, shifts that enrichment and 2: % control peak height,
background ratio  maximize empirical FOR # ChiP subpeak valley
strand cross-  estimation as 2 function of  depth, ratio to
, comelation _profile threshold background
SICER Window scan P value from Input Linearly rescaled g value 1: None Window tength, No / Yes 15
vi.02 with gaps random for candidate poak 2: from Poisson gop size, FOR
allowed background rejection and P P values (with control) or
model, enrichment values E-value
- relative to control (no control)
§iSSRs Window scan N, - N_sign Average Used to compute P value 1: Poisson 1: FOR Yes / Yes 11
vid change, N_+ nearest paired fold-enrichment 2: control 12NN
N_threshold in tag distance  distribution distribution threshold
ol
region
spp Strand specific Poisson Pvalue  Maximal Subtracted before P value 1: Monte Carlo  Ratio to Yes / No 12
vi.0 window scan  (paired peaks strand cross-  peak calling simulation background
only) comelation 2: # control
¥OP
USeq Window scan  Binomial Pvalue Estimated or Subtracted before g value 1, 2: binomial  Target FDR No / Yes 20
vh.2 user specified  peak calling 2: & controt

4 (hIP

Shirley Pepke et al. Nature REVIEW 2009
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Background:

« Intreduction to ChiP-Seq

e TFBS search « Aligning ChiP-Seq 1ags
‘ ‘ Standard ChlIP-Seq analysis with HOMER:

. . 1. Creating a "Tag Directory" from aligned seguences
° r
MOtIf d ISCove ry 2. Basic guality control (sequence bias. fragment lenath estimation)
Anal SIS 3. Creating files to view your data in the UCSC Genome Browser
y 4. Finding Pezks (ChlP-enriched regions) in the genome
5. Finding enriched motifs in ChiP-Seq peaks
6. Annotating Peaks (and cross referencing other experiments and motifs)
G Automating standard ChiP-Seq analysis with analyzeChlP-Seq.pl
enome
¢ Advanced ChlIP-Seq Analysis with HOMER:
Transcriptome,

« Finding overlapping or differentially bound peaks
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Statistics

Wavelet Analysis
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Multiple regression
Multivariate Analysis
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Multiple Alignments
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NGS: Indel Analysis
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GM12878 CTCF Histone Mods by ChIP-seq Peaks from ENCODE/Broad

Position: chr21:33055346-33055603
Score: 559

Povalue (10g10): 9.600 . ERNJD/RSFBRGHIBR D MARK
- .
View table: schema, downloads, metadata ~ * CTCF*J'L{*

Go to Broad Histone track controls Ram O, et al. Combinatorial patterning of chromatin

Data version: ENCODE Jan 2011 Freeze regulators uncovered by genome-wide location analysis in
Data last updated: 2010-11-05 human cells. Cell. 2011 Dec 23;147(7):1628-39.
Description

This track displays maps of chromatin state generated by the Broad/MGH ENCODE group using ChiP-seq.
Chemical modifications (methylation, acetylation) to the histone proteins present in chromatin influence gene
expression by changing how accessible the chromatin is to transcription.

The ChIP-seq method involves first using formaldehyde to cross-link histones and other DNA-associated
proteins to genomic DNA within cells. The cross-linked chromatin is subsequently extracted, mechanically
sheared, and immunoprecipitated using specific antibodies. After reversal of cross-links, the immunoprecipitated
DNA is sequenced and mapped to the human reference genome. The relative enrichment of each antibody-
target (epitope) across the genome is inferred from the density of mapped fragments.
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