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Workshop Goals

A Introduce the ENCODE Analysis Pipelines.

A Run the transcription factor Chlq pipeline on a ZBEGhHIP
experiment in K562.

A Run the long RN8eqpipeline on a totaRNA experiment from a
human tissue sample.

A Understand the pipeline inputs, outputs, and QC metrics and how to
navigate them.

A Visualize the results of your analyses.

A Take home the ability to replicate ENCODE analyses on your own data.
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Goals:

Deploy ENCODRdefined pipelines for Chigeq, RNAeq DNaseseq methylation.

Use those pipelines to generate the standard ENCODE pmpad#jtations CpG

Capture metadata to make clear what software, versions, parameters, inputs were u:
Capture, accession, and distribute the output.

Deliverexactly the sameipelines in a form thahnyone can ruimn their data or with
ENCODE dataone experiment or 1000.
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Deployment Platform Considerations
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Develop Share G CANE G .EladiicS ¢ Provenance Cost
HPC Cluster (Scrip Hard Hard Hard ClusterDependent ~ Moderate  Obscure/Subsidize
HPC Containe Hard Moderate Moderate ClusterDependent Good Obscure/Subsidize

Web/Cloud Moderate Easy Easy _ Apparent but Low

Replicabilityc Provenance Ease of Use Scalability
We chose to deploy first to a web/clotmased platformDNAnexus
Code Is open source and adaptable for deployment to your HPC environment
https:// github.comMENCODID®CC
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BAM
fastg Mapped Pool Repr)rl]icates 2 Psgr%cpgi%ates / Peak IDVR r(TF)
@ / Reads / { PseSL:Jotl)graepI%gtes 2 P%%té?oz%gllitcates / Call Peak CaIIs / (gis%ﬁg)

[ Signal Tracks} Replicated
Peaks

bed, bigBed

https:// github.comMENCODICCchip-segpipeline

Controk
normalized

bigWig

Reads mapped,
filtered
BAM

Target Key Software Input Files Output Files QA Metrics
bwa
Picard markDuplicates One bam per replicate _
TE's samtools bigWig fold signal over control NRF (Nosredundant fraction)
MACS2 (Signal tracks) fastq's(SE or PE) bigWig pvalue signal over control NPBCtl)l ar}d d'2 t(.PCtR b_ottleneck c_oefﬁmedr:rts)
SPP (PeakSeq, GEM future) Two biological bed/bigBed true replicates peaks UmBber of distinc unlquetynappl_ng el
: : . NSC/RSC (Strand crassrelation)
IDR2 replicates bed/bigBed pooled replicates peal IDR Rescue Ratio
Matched controls  bed/bigBed IDR thresholded peaks IDR Selfonsistency Ratio
Histone MACS2 for peaks IDR Reproducibility Test
Mod Overlap thresholding
00S IDR2 (future) bed/bigBedReplicated peaks
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ChlPseq Results On the ENCODE Portal

Histone Chlf8eq Example
https://www.encodeproject.org/experiments/ENCSR087PLZ/

A Graph shows relationships between files
A Click on files to see more file metadata and download links
A Click on steps to see more software metadata and download links

Transcription Factor ChBeqgExample
https://www.encodeproject.org/experiments/ENCSR286PCG

A Same mapping, signal tracks and peak calls

A Also have the IDEiresholdedpeak calls
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Analysis

What are the Pipeline Outputs?

Basic Files

Content

Stage : Output

SpecialPurpose Files

Content

Stage : Output

TF ChIP

Optimal IDR Peaks

Final IDR Peak Calls : optimal_set_bb

Conservative IDR Peaks (comparing true replica

only, not pool)

Final IDR Peak Calls : conservative_set _bb

Pooled controinormalized signal

Final IDR Peak Calls : pooled_signal

Perreplicate signals (visual check of replication

Final IDR Peak Calls : rep[1,2]_signal

p-value signals (vs the control)

ENCODE Peaks : rep[1,@yalue_signal

Histone ChIP

Replicated narrowPeaks

Final narrowpeaks : overlapping_peaks

Perreplicate 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 controlnormalized 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 RNAseq

plus/minus strand signal from uniquely
mapping reads

bam to stranded signal :
[plus,minus]_uniq_bw

Pergene quantitation

RSEM quantify genegsem_gene_results

Isoform quantitation

RSEM quantify genes : rsem_iso_results
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ENCODE Ch#eq Quality Metrics: Resources

: BAM
fastg Mapped Pool Replicates 2 Pseudoreplicates / Peak IDR (TF)
reads Map Reads o 2 AiRies / Call Peak Calls / i3
per poo

Signal Tracks} Replicated
Peaks
bed, bigBed
Reac_ifep;apped, ng%gg; . . . .
B https:// github.comENCODIDCCchip-segpipeline
Estimates Description References

Number ofmappedreads

Depth Numberof useable fragments aftdiltration Jung YL, et al. Nucleic Acids Research. 2014,;42(9):e74
Library Complexity Non-Redundanfraction (NRF)
PCR Bottlenec@oeffl.ment PECIIPECS Landt S, et al. Genome Res. 2012. 22: 183l
: StrandCrossCorrelation (NS@nd RSIC
ChIP Quality

CrossCorrelation Plot

IDR Rescue Ratio
Replicate Concordance IDR SelConsistency Ratio
IDR Reproducibility Test

Li Q, et al. Annals Applied Statistics. 2011, Vol. 5, No. 3¢1732
http:// www.personal.psu.ediusers/q/u/qul12/IDR101.pdf
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http://www.personal.psu.edu/users/q/u/qul12/IDR101.pdf

Schema: ENCODE R&¢Pipeline

https:// github.comMENCODICC/longna-segpipeline

FASTQ (SE/PE)
Replicates

[Map Reads] / (oohaD / {Signal Tracks] Q/// Biuios

Map Reads] / (%"R) Signal Tracks
RSEM
file

o o — ol

(‘4 . - [ IDR/MAD ]

13 Replicate 2

[ Quantﬁ‘ication J

sssssssss

QC & filtered
quantification

ForeachMapper (STARgphat)
BAM files:

A mapped to genome

A mapped totranscriptome
BigWidfiles:

A plus/minus strand (paired)
A uniquely mapped

A multi+uniquelymapped
Quantifications (RSEM):

A genome

A transcriptome
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