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To set up an account:

https:// www.encodeproject.org/tutorials/encode-meeting-2016/

Scroll down to άtǊŜǇŀǊƛƴƎ ǘƻ wǳƴ 9b/h59 tƛǇŜƭƛƴŜǎέ

Log in ->

https://www.encodeproject.org/tutorials/encode-meeting-2016/
https://www.encodeproject.org/documents/525e6f48-2321-4942-b207-28b91c4747dd/@@download/attachment/DNAnexus Account.pdf
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Å Introduce the ENCODE Analysis Pipelines.

ÅRun the transcription factor ChIP-seq pipeline on a ZBED1 ChIP

experiment in K562.

ÅRun the long RNA-seqpipeline on a total-RNA experiment from a 

human tissue sample.

ÅUnderstand the pipeline inputs, outputs, and QC metrics and how to 

navigate them.

ÅVisualize the results of your analyses.

ÅTake home the ability to replicate ENCODE analyses on your own data.



ENCODE DCC Delivers ENCODE Metadata
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+
CCCFFFFFHHHHGIJJIGGHEIIEGGEGGIJJBHIG
@BI:SL-HAB:D0RRAACXX:8:2309:21201:7829 1:X:0:GCCGTCGA
CTAACCCTAACCCTAACCCTAACCCTAACCCTAACC
+
CCCFFFFFHHHHHJJJJJJJGJJJJIIJJJJGGIGJ
@BI:SL-HAB:D0RRAACXX:8:2113:4623:40045 1:X:0:GCCGTCGA
GGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTA
+
??@ADDBDH:CDHHI+AEFHI?GGHII:EFIII?F=
@BI:SL-HAB:D0RRAACXX:8:2206:11680:21762 1:X:0:GCCGTCGA
AGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTT
+Sample Library Primary Data Processed Data
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+
CCCFFFFFHHHHGIJJIGGHEIIEGGEGGIJJBHIG
@BI:SL-HAB:D0RRAACXX:8:2309:21201:7829 1:X:0:GCCGTCGA
CTAACCCTAACCCTAACCCTAACCCTAACCCTAACC
+
CCCFFFFFHHHHHJJJJJJJGJJJJIIJJJJGGIGJ
@BI:SL-HAB:D0RRAACXX:8:2113:4623:40045 1:X:0:GCCGTCGA
GGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTA
+
??@ADDBDH:CDHHI+AEFHI?GGHII:EFIII?F=
@BI:SL-HAB:D0RRAACXX:8:2206:11680:21762 1:X:0:GCCGTCGA
AGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTT
+Sample Library Primary Data Processed Data

AWS S3 Bucket
ENCODE Files
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+
CCCFFFFFHHHHGIJJIGGHEIIEGGEGGIJJBHIG
@BI:SL-HAB:D0RRAACXX:8:2309:21201:7829 1:X:0:GCCGTCGA
CTAACCCTAACCCTAACCCTAACCCTAACCCTAACC
+
CCCFFFFFHHHHHJJJJJJJGJJJJIIJJJJGGIGJ
@BI:SL-HAB:D0RRAACXX:8:2113:4623:40045 1:X:0:GCCGTCGA
GGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTA
+
??@ADDBDH:CDHHI+AEFHI?GGHII:EFIII?F=
@BI:SL-HAB:D0RRAACXX:8:2206:11680:21762 1:X:0:GCCGTCGA
AGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTT
+Sample Library Primary Data Processed Data

Goals:
1. Deploy ENCODE-defined pipelines for ChIP-seq, RNA-seq, DNase-seq, methylation.
2. Use those pipelines to generate the standard ENCODE peaks, quantitations, CpG.
3. Capture metadata to make clear what software, versions, parameters, inputs were used.
4. Capture, accession, and distribute the output.
5. Deliver exactly the samepipelines in a form that anyone can runon their data or with 

ENCODE data ςone experiment or 1000.

ReplicabilityςProvenance ςEase of Use ςScalability
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+
CCCFFFFFHHHHGIJJIGGHEIIEGGEGGIJJBHIG
@BI:SL-HAB:D0RRAACXX:8:2309:21201:7829 1:X:0:GCCGTCGA
CTAACCCTAACCCTAACCCTAACCCTAACCCTAACC
+
CCCFFFFFHHHHHJJJJJJJGJJJJIIJJJJGGIGJ
@BI:SL-HAB:D0RRAACXX:8:2113:4623:40045 1:X:0:GCCGTCGA
GGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTA
+
??@ADDBDH:CDHHI+AEFHI?GGHII:EFIII?F=
@BI:SL-HAB:D0RRAACXX:8:2206:11680:21762 1:X:0:GCCGTCGA
AGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTT
+Sample Library Primary Data Processed Data

ReplicabilityςProvenance ςEase of Use ςScalability
We chose to deploy first to a web/cloud-based platform, DNAnexus

Code is open source and adaptable for deployment to your HPC environment
https:// github.com/ENCODE-DCC

Develop Share άCƛǊǎǘ .ƛǘŜέElastic Provenance Cost

HPC Cluster (Scripts) Hard Hard Hard Cluster-Dependent Moderate Obscure/Subsidized

HPC Container Hard Moderate Moderate Cluster-Dependent Good Obscure/Subsidized

Web/Cloud Moderate Easy Easy Highly Excellent Apparent but Low



Schema:  ENCODE ChIP-seq IDR Pipeline

J. Seth Strattan, PhD  ENCODE DCC
8

Target Key Software Input Files Output Files QA Metrics

TF's

bwa

fastq's(SE or PE)
Two biological 

replicates
Matched controls

NRF (Non-redundant fraction)
PBC1 and 2 (PCR bottleneck coefficients)

Number of distinct uniquely-mapping reads
NSC/RSC (Strand cross-correlation) 

IDR Rescue Ratio
IDR Self-Consistency Ratio
IDR Reproducibility Test

Picard markDuplicates One bam per replicate

samtools bigWig fold signal over control

MACS2 (Signal tracks) bigWig p-value signal over control

SPP (PeakSeq, GEM future) bed/bigBed true replicates peaks

IDR2 bed/bigBed pooled replicates peaks

bed/bigBed IDR thresholded peaks

Histone 
Mods

MACS2 for peaks

Overlap thresholding

IDR2 (future) bed/bigBedReplicated peaks

fastq
reads Map

Pool Replicates
Subsample

Pseudoreplicates
Call Peaks

IDR (TF)
Overlap 
(Histone)

Signal Tracks

Mapped 
Reads

BAM
2 Pseudoreplicates 

per replicate
2 Pseudoreplicates 

per pool

Peak 
Calls

Replicated
Peaks

bed, bigBed

Control-
normalized

bigWig

Reads mapped, 
filtered
BAM https:// github.com/ENCODE-DCC/chip-seq-pipeline
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To set up an account:

https:// www.encodeproject.org/tutorials/encode-meeting-2016/

Scroll down to άtǊŜǇŀǊƛƴƎ ǘƻ wǳƴ 9b/h59 tƛǇŜƭƛƴŜǎέ

Log in ->
Exercise 1

TF Chip-seq
Exercise 3

Histone ChIP-seq
Exercise 2
RNA-seq

https://www.encodeproject.org/tutorials/encode-meeting-2016/
https://www.encodeproject.org/documents/525e6f48-2321-4942-b207-28b91c4747dd/@@download/attachment/DNAnexus Account.pdf
https://www.encodeproject.org/documents/8241111f-fa2c-4d22-b147-e6804336300a/@@download/attachment/ENCODE2016_TF_chip_pipeline.pdf
https://www.encodeproject.org/documents/df739752-1dd2-4045-95ce-223d6b6d9c31/@@download/attachment/ENCODE2016_histone_chip_pipeline.pdf
https://www.encodeproject.org/documents/49f23901-9215-4550-bde5-39ea99c86eb9/@@download/attachment/UsersMeeting2016_RNA_pipeline.pdf


ChIP-seq Results On the ENCODE Portal
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Histone ChIP-seq Example
https://www.encodeproject.org/experiments/ENCSR087PLZ/

ÅGraph shows relationships between files
ÅClick on files to see more file metadata and download links
ÅClick on steps to see more software metadata and download links

Transcription Factor ChIP-seq Example
https://www.encodeproject.org/experiments/ENCSR286PCG/

ÅSame mapping, signal tracks and peak calls
ÅAlso have the IDR-thresholdedpeak calls
Åά/ƻƴǎŜǊǾŀǘƛǾŜέ ǎŜǘΣ ōŀǎŜŘ ƻƴ άǘǊǳŜέ ǊŜǇƭƛŎŀǘŜǎΤ άƻǇǘƛƳŀƭέ ǎŜǘ ƛŦ ǇŜŀƪǎ Ŏŀƴ ōŜ 

rescued by pseudo-replication of the pooled replicates. 

https://www.encodeproject.org/experiments/ENCSR087PLZ/
https://www.encodeproject.org/experiments/ENCSR286PCG/


What are the Pipeline Outputs?
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Basic Files Special-Purpose Files

Analysis Content Stage : Output Content Stage : Output

TF ChIP

Optimal IDR Peaks Final IDR Peak Calls : optimal_set_bb
Conservative IDR Peaks (comparing true replicates 

only, not pool)
Final IDR Peak Calls : conservative_set_bb

Pooled control-normalized signal Final IDR Peak Calls : pooled_signal

Per-replicate signals (visual check of replication) Final IDR Peak Calls : rep[1,2]_signal

p-value signals (vs the control) ENCODE Peaks : rep[1,2]_pvalue_signal

Histone ChIP

Replicated narrowPeaks Final narrowpeaks : overlapping_peaks

Per-replicate signals (visual check of replication) Final narrowpeaks : rep[1,2]_signal

p-value signals (vs the control) ENCODE Peaks : rep[1,2]_pvalue_signal

Pooled control-normalized signal Final narrowpeaks : pooled_signal

gappedPeaks (a set of connected narrowPeaks) Final gappedpeaks : overlapping_peaks

broadPeaks (a region of enrichment) Final broadpeaks : overlapping_peaks

long RNA-seq

plus/minus strand signal from uniquely 
mapping reads

bam to stranded signal : 
[plus,minus]_uniq_bw

Isoform quantitation RSEM quantify genes : rsem_iso_results

Per-gene quantitation RSEM quantify genes : rsem_gene_results



ENCODE ChIP-seq Quality Metrics: Resources
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https:// github.com/ENCODE-DCC/chip-seq-pipeline

Estimates Description References

Depth
Number of mapped reads

Jung YL,  et al. Nucleic Acids Research. 2014;42(9):e74
Number of useable fragments afterfiltration

Library Complexity
Non-Redundant Fraction (NRF)

Landt S, et al. Genome Res. 2012. 22: 1813-1831
PCR Bottleneck Coefficient (PBC1andPBC2)

ChIP Quality
Strand Cross-Correlation (NSCand RSC)

Cross-Correlation Plot

Replicate Concordance
IDR Rescue Ratio

Li Q, et al. Annals Applied Statistics. 2011, Vol. 5, No. 3, 1752ς1779
http:// www.personal.psu.edu/users/q/u/qul12/IDR101.pdf

IDR Self-Consistency Ratio

IDR Reproducibility Test

fastq
reads Map

Pool Replicates
Subsample

Pseudoreplicates
Call Peaks

IDR (TF)
Overlap 
(Histone)

Signal Tracks

Mapped 
Reads

BAM
2 Pseudoreplicates 

per replicate
2 Pseudoreplicates 

per pool

Peak 
Calls

Replicated
Peaks

bed, bigBed

Control-
normalized

bigWig

Reads mapped, 
filtered
BAM https:// github.com/ENCODE-DCC/chip-seq-pipeline

http://www.personal.psu.edu/users/q/u/qul12/IDR101.pdf


Schema:  ENCODE RNA-seqPipeline
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IDR/MAD

FASTQ (SE/PE)
Replicates

Map Reads

Quantification

Signal TracksBAM
(tophat)

RSEM 
file

Map Reads BAM
(STAR)

BigWigsBigWigsBigWigsBigWigs
(.bw)

Signal Tracks BigWigsBigWigsBigWigsBigWigs
(.bw)

QC & filtered 
quantification

FASTQ (SE/PE)
Replicates

Map Reads

Quantification

Signal Tracks
BAM

(tophat)

RSEM 
file

Map Reads
BAM

(STAR)

BigWigs
BigWigsBigWigsBigWigs

Signal Tracks
BigWigs

BigWigsBigWigsBigWigs

Replicate 2

For each Mapper (STAR, tophat)
BAM files:
Å mapped to genome
Å mapped to transcriptome
BigWigfiles:
Å plus/minus strand (paired)
Å uniquely mapped
Å multi+uniquelymapped
Quantifications  (RSEM):
Å genome 
Å transcriptome

https://github.com/ENCODE-DCC/long-rna-seq-pipeline


