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Analysis Pipeline Demonstration and Workshop

Workshop Session 4: ENCODE Uniform Processing Pipelines
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Scroll down to “Preparing to Run ENCODE Pipelines” !
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Workshop Goals

Introduce the ENCODE Analysis Pipelines.

Run the transcription factor ChiP-seq pipeline on a ZBED1 ChlIP
experiment in K562.

Run the long RNA-seq pipeline on a total-RNA experiment from a
human tissue sample.

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

Visualize the results of your analyses.

Take home the ability to replicate ENCODE analyses on your own data.
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ENCODE DCC Delivers ENCODE Metadata

+
CCCFFFFFHHHHGIJIGGHEIIEGGEGGIJBHIG
@BI:SL-HAB:DORRAACXX:8:2309:21201:7829 1:X:0:GCCGTCGA
CTAACCCTAACCCTAACCCTAACCCTAACCCTAACC

ECCFFFFFH HHHHLLIGULILIGGIG) ENCFFO01RSU RNA-seq of liver - ENCSRO00AEU - ENCFFO01RSU bigWig minus signal rep 2
@BI:SL-HAB:DORRAACXX:8:2113:4623:40045 1:X:0:GCCGTCGA EncFrootRsy | ANA-ssqofier-ENGSHOCOAELI ENGFFODTRS bighig pus signal rap 2
GGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTA ENCFFO01RSW RNA-seq of liver - ENCSRO00AEU - ENCFFO01RSW bigWig minus signal rep 1
+ I LT

. . _ RNA-seq of liver - ENCSRO00AEU - ENCFFO01RSX bigWig plus signal rep 1
??@ADDBDH:CDHHI+AEFHI?GGHIL:EFIII?F= encrroonRsx | TR g ahan nindd )

@BI:SL-HAB:DORRAACXX:8:2206:11680:21762 1:X:0:GCCGTCGA
AGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTT

‘Sample__> Library 5  Primary Data' _Z’_->_> Processed Data

ENCODE Data~ Methods - About ENCODE - Help~ Signin
Assay Showing 25 of 75
ChIP-seq 40 m
- - a-H3 a-H3K4mel
Shot . g RNA-seq of liver (Mus musculu
gun Bisulfite seq 3 Lah: Rarhara Wold. Caltarh 0s kDe
MRE-seq e :— A m— B
RNA ISOLATION: ol el
Experime = =
released 6 ot i
i - - I 37 == 37—
ot Human Tissue Total RNA iso
wemoss 1. Remove the tissue sample fi B o=
siosampl 2. Place it directly into predeter 5 —| | —eme—ene | | <—|| —==-—a| || Falco
wse  for disruption and homogenizat| ' = o=
PmYE 3. Homogenize immediately us 23853 2E88s
own 4, Place the tube containing th| 22232 f£3=zz3z ure(1s
. ' o o
snon 25°C) for 5 min. | EL 28R ES Q%S
blood veL... E © memmwn bm o~ k.\..:a.;—:‘._h‘.-\:-énl:.\ i aAllava
: omas Gingeras N
lung & Project: ENGODE /
heart 80 5 A H
Shotgun Bisulfite-s § > \ ‘
Kieney “ day) A /"'/ | A\ f
ammary gland o8 Lab: Joe Ecker, Salk e At T A it o SO [ 9
extraembryonic structure a3 Project: ENCODE T e e
bone element 28
e 25 | RAMPAGE of liver | I EEEIIEE ¥
stomach 22

Lab: Thomas Gingeras

- e Project ENCODE J. Seth Strattan, PhD ENCODE DCC



DCC Delivers ENCODE Data
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ENCODE Analysis Pipelines as Deliverables
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Goals:
Deploy ENCODE-defined pipelines for ChlP-seq, RNA-seq, DNase-seq, methylation.

Use those pipelines to generate the standard ENCODE peaks, quantitations, CpG.
Capture metadata to make clear what software, versions, parameters, inputs were used.
Capture, accession, and distribute the output.

Deliver exactly the same pipelines in a form that anyone can run on their data or with
ENCODE data — one experiment or 1000.

e wh e

Replicability — Provenance — Ease of Use — Scalability

J. Seth Strattan, PhD ENCODE DCC



Deployment Platform Considerations
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Develop Share “First Bite” Elastic 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 _ A BIPATE B LB

Replicability — Provenance — Ease of Use — Scalability
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
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Schema: ENCODE ChlIP-seq IDR Pipeline

Mapped
Reads

/1

Pool Replicates
Subsample
Pseudoreplicates

fastq
reads

Reads mapped,
filtered
BAM

[ Signal Tracks }

Control-
normalized

bigWig

Target Key Software

BAM
2 Pseudoreplicates
per replicate
2 Pseudoreplicates

/

[ Call Peaks J

{ IDR (TF) J
Overlap
(Histone)

/

per pool

Input Files

Output Files

Replicated
Peaks

bed, bigBed

https://github.com/ENCODE-DCC/chip-seqg-pipeline

QA Metrics

bwa
Picard markDuplicates
samtools
MACS?2 (Signal tracks)
SPP (PeakSeq, GEM future)
IDR2

TF's

MACS?2 for peaks
Overlap thresholding
IDR2 (future)

Histone
Mods

fastq's (SE or PE)
Two biological
replicates
Matched controls

One bam per replicate
bigWig fold signal over control
bigWig p-value signal over control
bed/bigBed true replicates peaks
bed/bigBed pooled replicates peaks
bed/bigBed IDR thresholded peaks

bed/bigBed Replicated peaks

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

J. Seth Strattan, PhD ENCODE DCC



Analysis Pipeline Demonstration and Workshop

Workshop Session 4: ENCODE Uniform Processing Pipelines

i o ) J. Seth Strattan and i ) Preparing to Run ENCODE
T DCC tutorial Part [ Pipeline overview i Stanford University o _
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TF Chip-seq RNA-seq Histone ChlP-seq
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ChlP-seq Results On the ENCODE Portal

10

Histone ChlP-seq Example
https://www.encodeproject.org/experiments/ENCSRO87PLZ/

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

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

 Same mapping, signal tracks and peak calls

* Also have the IDR-thresholded peak calls

* “Conservative” set, based on “true” replicates; “optimal” set if peaks can be
rescued by pseudo-replication of the pooled replicates. | Seth Stratton PhD ENCODE DCC


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

What are the Pipeline Outputs?

Basic Files

Special-Purpose Files

Analysis Content Stage : Output Content Stage : Output
Optimal IDR Peaks Final IDR Peak Calls : optimal_set_bb CORERREI R I LS (IR R LT Final IDR Peak Calls : conservative_set_bb
only, not pool)
TF ChIP Per-replicate signals (visual check of replication) Final IDR Peak Calls : rep[1,2]_signal

Pooled control-normalized signal

Final IDR Peak Calls : pooled_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

Per-gene quantitation

RSEM quantify genes : rsem_gene_results

Isoform quantitation

RSEM quantify genes : rsem_iso_results

11

J. Seth Strattan, PhD ENCODE DCC




ENCODE ChlP-seq Quality Metrics: Resources

BAM
Pool Replicates 2 Pseudoreplicat / / IDR (TF)
fastq Mapped S soudorepicates Call Peaks Lo Overlap
reads Reads Pseudoreplicates 2 Pseudoreplicates / ca I IS / (Histone)
per pool —

Replicated
Peaks

bed, bigBed

https://github.com/ENCODE-DCC/chip-seqg-pipeline

[ Signal Tracks }

Control-
normalized
bigWig

Reads mapped,
filtered
BAM

Estimates Description References
Number of mapped reads

YL l. Nucleic Acids R h. 2014;42(9):e74
Depth Number of useable fragments after filtration Jung YL, etal. Nucleic Acids Research. 2014;42(9):¢
Librarv Complexit Non-Redundant Fraction (NRF)
y Lomplexity PCR Bottleneck Coefficient (PBC1 and PBC2)
. Landt S, et al. Genome Res. 2012. 22: 1813-1831
. Strand Cross-Correlation (NSC and RSC)
ChIP Quality

Cross-Correlation Plot
IDR Rescue Ratio

Replicate Concordance IDR Self-Consistency Ratio
IDR Reproducibility Test

Li Q, et al. Annals Applied Statistics. 2011, Vol. 5, No. 3, 1752-1779
http://www.personal.psu.edu/users/q/u/qul12/IDR101.pdf

12
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http://www.personal.psu.edu/users/q/u/qul12/IDR101.pdf

Schema: ENCODE RNA-seq Pipeline

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

FASTQ (SE/PE)
Replicates

Map Reads J /

[ Quanti‘f'ication J

(STAR)

o

Yaws — W o
= /= /

13 Replicate 2

/ ( Signal Tracks /w

[Mapﬁeads] / (t%ﬂ / LSngnaITracks 447/ B; m)s /
BAM /

/)

[ IDR/MAD ]

For each Mapper (STAR, tophat)
BAM files:

* mapped to genome
 mapped to transcriptome
BigWig files:

e plus/minus strand (paired)
e uniquely mapped
 multi+uniquely mapped
Quantifications (RSEM):

e genome

* transcriptome

QC & filtered

/ quantification

/

Ben Hitz, PhD ENCODE DCC




RNA-seq Results On the ENCODE Portal

RNA-seq Example
https://www.encodeproject.org/experiments/ENCSR368QPC/

* Pipeline graph shows relationships between files
* Click on files to see more file metadata and download links
* Click on steps to see more software metadata and download links

14
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https://www.encodeproject.org/experiments/ENCSR368QPC/

Results from the ChIP-seq exercise

< ENCODE2016 Workshop Aoy wme . R

£+ Settings Manage Monitor Visualize

SEARCH SCOPE STATE NAME =D & CREATED & LAUNCHED BY PROPERTIES © EXECUTABLE ~ ,
M Bookmarks Z Fiters~ ©
Started ~
Done ENCSRO00AFI RNA ENCODE RNA-Seq (Long) Pipeline - 1 (pair... J. Seth Strattan 06/07/2016 3:55 pm 1h 2m $1.46
I Failed ENCSRO00AFI RNA ENCODE RNA-Seq (Long) Pipeline - 1 (pair... J. Seth Strattan 06/07/2016 12:32 pm 1h 2m $0.88
Done ENCSR464DKE hCTCF ENCODE TF ChIP-seq (hg19) J. Seth Strattan 06/06/2016 3:30 pm 59m $1.88
Done ENCSR087PLZ mH3K9ac ENCODE Histone ChlP-seq (mm10) J. Seth Strattan 06/06/2016 2:25 pm 49m $1.50
Done ENCSR286PCG hZBED1 ENCODE TF ChIP-seq (hg19) J. Seth Strattan 06/06/2016 2:23 pm 58m $1.96
Done ENCSRO00EEB hMAFK ENCODE TF ChiIP-seq Unary Control (hg19) J. Seth Strattan 06/06/2016 2:21 pm 56m $1.41
15
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Results from the ChIP-seq exercise

< ENCODE2016 Workshop

< ENCODE2016 Workshop

£# Settings

M Bookmarks ~
Done
I Failed
Done
Done
Done
Done
16

Manage

SEARCH SCOPE STATE

Monitor Visualize

ENCSROO0AFI RNA

ENCSROO00AFI RNA
ENCSR464DKE hCYCF
ENCSR087PLZ migBK9ac

ENCSR286 hZBED1

ENCSRO0O0EEB hMAFK

£+ Seftings Manage Monitor

® ®@ @ ® @ ® @ @ @ @ @ @ @ ® ® @ ® ® O

® DONE

ENCODE TF ChlP-seq (hg19)  analysis-BxByYj00B08VKyzQQx18KF2Y

Map Rep1
Map Rep2
Map Ctl1

Map Ctl2
Filter_QC Rep1
Xcor Rep1
Filter_QC Rep2
Xcor Rep2
Filter_QC Ctl1
Xcor Ct1
Filter_QC Ctl2
Xcor Ctl2
ENCODE Peaks

SPP Peaks

IDR True Replicates

IDR Rep 1 Self-pseudoreplicates
IDR Rep 2 Self-pseudoreplicates
IDR Pooled Pseudoreplicates

Final IDR peak calls

ENCSR286PCG hZBED1

== Launch as new Analysis 3’ Save as new Workflow

/ENCSR286PCG hZBED1 results

06/06/2016 2:23 pm

J. Seth Strattan

58m

Cherry Lab

$1.96

Log

Log

16
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Results from the ChIP-seq exercise

< ENCODE2016 Workshop BCherylab  Admin -
< ENCODE201 6 WOI’kShOD & Settings Manage Monitor Visualize

© Done  SPP Peaks

£ Settings Manage Monitor Visualize
@ DONE ENCSR286PCG hZBED1 = LaunchasnewJob  ViewLog View all Inputs/Outputs  View Info
ENCODE Peaks with SPP  job-BxByYjQ0OB08VKyzQQx18KF33 /ENCSR286PCG hZBED1 results/encode_spp  06/06/2016 223 pm  J. Seth Strattan  23m $0.72
= Launch as new Analysis =’ Save as new Workflow  View Info
ENCODE TF ChiP-seq (hg19)  analysis-BxByYj00B08VKyzQQx18KF2Y  /ENCSR286PCG hZBED
© SPP Peaks Log
@ Pool replicates Log
@ Pool cross-correlation Log
@ Map Repl @ Pool controls Log
® Map Rep2 @ Rep1 peaks vs pooled controls Log
© Map Cti1 @ Rep?2 peaks vs pooled controls Log
© Map Gt @ Pooled peaks vs pooled controls Log
@ Pseudoreplicate rep1 -> R1PR1,2 Log
@ Filter QC Hep1 ®@ Pseudoreplicate rep2 -> R2PR1,2 Log
@ Xcor Rep1 @ Pool R1PR1+R2PR1 -> PPR1 Log
@ Filter_QC Rep2 @ Pool R1PR2+R2PR2 -> PPR2 Log
@ Xcor Rep2 © RI1PR1 cross-correlation T
@ FiIteerC cti ® R1PR2 cross-correlation Log
® R2PR1 cross-correlation Log
@ Xcor Cti1
® R2PR1 cross-correlation Log
© Filter_QC Cti2 ® R2PR2 cross-correlation Log
@ Xcor Cti2 @ PPR1 cross-correlation Log
@ ENCODE Peaks @ PPR2 cross-correlation Log ‘
@ SPP Peaks ® R1PR1 peaks vs pooled controls Log
® R1PR2 peaks vs pooled controls Log ‘
@ IDR True Replicates
® R2PR1 peaks vs pooled controls Log
@ IDR RED 1 Self’pSSUdoreplicaies ® R2PR2 peaks vs pooled controls Log
®@ IDR Rep 2 Self-pseudoreplicates @ PPR1 peaks vs pooled controls Log |
@ IDR Pooled Pseudoreplicates ©® PPR2 peaks vs pooled controls Log
@ Final IDR peak calls Log
17

J. Seth Strattan, PhD ENCODE DCC



Results from the ChIP-seq exercise

© Final IDR peak calls

INPUTS

Blacklist (gzipped BED file) (blacklist)
d pabilityC ludable.bed.gz

IDR peaks from replicate 2 self-pseudoreplicates (r2pr_peaks)
R2-ENCFF986VR2-ENCFF986.IDRv2.IDR0.05.narrowPeak.gz

IDR peaks from replicate 1 self-pseudoreplicates (r1pr_peaks)
R1-ENCFF016vR1-ENCFF016.IDRv2.IDR0.05.narrowPeak.gz

Second replicate signal track (rep2_signal)
r2.fc_signal.bw

Pooled replicates signal (pooled_signal)
pool.fc_signal.bw

IDR peaks from pooled self-pseudoreplicates (pooledpr_peaks)
R1-ENCFF016vR1-ENCFF016.IDRv2.IDR0.05.narrowPeak.gz

First replicate signal track (rep1_signal)
rl.fc_signal.bw

IDR peaks from true replicates (reps_peaks)
R1-ENCFF016VvR2-ENCFF986.IDRv2.IDR0.05.narrowPeak.gz

chrom.sizes for bedToBigBed (chrom_sizes)
male.hgl9.chrom.sizes

.as file for bedToBigBed (as_file)
narrowPeak.as

18

OUTPUTS
Final peak calls - optimal set bigBed (optimal_set_bb)
IDR final optimal.narrowPeak.bb

Final peak calls - conservative set (conservative_set)
IDR final conservative.narrowPeak.gz

Number of peaks in the optimal set (No)
169

Number of peaks in the conservative set (Nc)
117

Final peak calls - optimal set (optimal_set)
IDR_final optimal.narrowPeak.gz

Final peak calls - conservative set bigBed (conservati
IDR final conservative.narrowPeak.bb

Self-consistency ratio (self_consistency_ratio)
1.2127659574468086

Pooled replicates signal (pooled_signal)
pool.fc_signal.bw

Second replicate signal track (rep2_signal)
r2.fc_signal.bw

Result of the reproducibility test (reproducibility_test)
pass

Rescue ratio (rescue_ratio)
1.4344262295081966

Number of peaks from pooled pseudoreplicates (Np)
175

Number of peaks from replicate 1 self-pseudoreplicat
47

First replicate signal track (rep1_signal)
rl.fc_signal.bw

Number of peaks from true replicates (Nt)
122

Number of peaks from replicate 2 self-pseudoreplicat
57

OUTPUTS

Final peak calls - optimal set bigBed (optimal_set_bb)

IDR final optimal.narrowPeak.bb

Final peak calls - conservative set (conservative_set)

IDR final conservative.narrowPeak.gz

Number of peaks in the optimal set (No)
169

Number of peaks in the conservative set (Nc)
117

Final peak calls - optimal set (optimal_set)
IDR final optimal.narrowPeak.gz

Final peak calls - conservative set bigBed
(conservative_set_bb)

IDR final conservative.narrowPeak.bb

Self-consistency ratio (self_consistency_ratio)
1.2127659574468086

Pooled replicates signal (pooled_signal)
pool.fc signal.bw

J. Seth Strattan, PhD ENCODE DCC



Results from the ChlP-seq exercise

OUTPUTS

< ENCODE2016 Workshop

IDR_final optimal.narrowicsrEiiilet Monitor  Visualize

) i Copy Delete Info Download Open in Ne\
IDR final conservative.n
SEARCH SCOPE NAME ID CLASS % MODIFIED ® TAGS
169 M Bookmarks
117 v &8 ENCODE2016 WO | Name “
» @B ChlIP-se
9 [3 IDR_final_optimal.narrowPeak.bb
IDR final optimal.narrow B8 ENCSROOOAF! results B . _
» @B ENCSROOOEEB hMAFK results [® IDR_final_optimal.narrowPeak.gz
» @8 ENCSRO087PLZ mH3K9ac results 1 [ R1-ENCFF016vR1-ENCFF016.IDRv2-npeaks-abovelDR.txt
IDR_final conservative.n . gmENCSR286PCG hZBED1 results .
[ R1-ENCFF016vR1-ENCFF016.IDRv2-npeaks-abovelDR.txt
@8 encode_bwa
1.2127659574468086 8 encode_macs2 - [@ R1-ENCFF016vR1-ENCFF016.IDRv2.IDR0.05.narrowPeak.gz
@8 encode_spp - [@ R1-ENCFF016vR1-ENCFF016.IDRv2.IDR0.05.narrowPeak.gz
pool.fc signal.bw .
B idr2 N

19 M« FAIAAITNAC..N4 FAIATITNAS 1IN N la o ool
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Results from the ChlP-seq exercise

“Download” to generate temporary URL’s to the selected files

< ENCODE2016 Workshop

£+ Settings Monitor

SEARCH SCOPE
M Bookmarks v

~ &= ENCODE2016 Workshop
» BB ChiIP-seq
B ENCSROO00AFI results

» @@ ENCSRO00EEB hMAFK results
» B8 ENCSRO087PLZ mH3K9ac results
~ B8 ENCSR286PCG hZBED1 results

@8 encode_bwa

@8 encode_macs2

B encode_spp

B idr2

20

NAME

Visualize

ID

Copy Delete Info @ Download Open in New Tab

CLASS £ MODIFIED W TAGS

Name “

[ IDR_final_conservative.narrowPeak.bb

1 [ IDR_final_conservative.narrowPeak.gz

[ IDR_final_optimal.narrowPeak.bb

1 [ IDR_final_optimal.narrowPeak.gz

1 @ R1-ENCFF016vR1-ENCFF016.IDRv2-npeaks-abovelDR.txt
— [ R1-ENCFF016vR1-ENCFF016.IDRv2-npeaks-abovelDR.txt

~1 [ R1-ENCFF016vR1-ENCFF016.IDRv2.IDR0.05.narrowPeak.gz

Cherry Lab

File
File
File
File
File
File

File

54....

21...

55....

3.0...

53...

652 ...

Admin

o~ Filters ~

Jun 6, 2016 3:21 PM
Jun 6, 2016 3:21 PM
Jun 6, 2016 3:21 PM
Jun 6, 2016 3:21 PM
Jun 6, 2016 3:20 PM

Jun 6, 2016 3:20 PM

943... Jun 6, 2016 3:20 PM
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Visualize on the UCSC Genome Browser

| Get Your Data

@ For security reasons, these download links will expire in 1m 2s

https://dl.dnanex.us/F/D/K2fY GOkyz0k

Warning: Anyone with this link can acces

Download file

Name

IDR_final_optimal.narrowPeak.bb

€« (&

| genome.ucsc.edu

Copy the link below to download from the command line or with a download manager. This link will work for the next 24 hours.

)R final optimal.narrowPeak.bb

ion.

Open Link in New Tab
Open Link in New Window
Open Link in Incognito Window

Save Link As...
Copy Link Address

Get URL Download

Copy
Print..

U CSC Genome Bioinformatics

Genomes Genome Browser Tools Mirrors

Downloads

My Data Help

About the UCSC Genome Bioinformatics Site

Sessions

rack Hubs
ai
- custom Tracks

O‘_

Paste URLs or data: upload: Choose File No file chosen Submit
https://dl.dnanex.us/F/D/pP8ZGFGX3gfKOPgjxkpYJy8JykjJV203x0Kb0gj7/IDR_final_optim
al.narrowPeak.bb

Clear

/4
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Visualize on the UCSC Genome Browser

(2) Genomes Genome Browser Tools Mirrors Downloads My Data Help About Us

Manage Custom Tracks

genome Human [¢j assembly Feb.2009 (GRCh37/hg19) [  [hg19]

Genomes Genome Browser Tools Mirrors Downloads My Data View Help About Us
UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19).AeSembly
move <«<x< << < >  >» > ZOOMiNn 15x 3x  10x base ZOOM Out 1.5x | » 10x | 100x
Chf’21:33,001 ,785-33,064,574 62,790 bp. enter position, gene symbol or search terms go
chr2il (g22.11) =3 SEEPR B ja22. 12 FEET
J scale 28 kbl | heis
chrat: 33,010, 000 33, 015, 008l 33, 020, 000 33,025, 008 33, 838, 006| 33, 835, a0s| 33, 040, 808| 33, 045, 00e| 33,050, 608| 33, 855, 090| 33,060, 008
Basic Gene ﬁnnotatmn Set from GENCODE Version 19
AF8BA253, 1 - SNORAS1 1 scAF+ willil Hi 'y {3
SDDi# } fpim SCAF4 Hi i Lt
SOD1 oot
ZO0] el
J AP BAB254.5 mm scAF+ milill i [} ]
J IDR_r‘ina'I_.DDrima'l JnarrowfFeak
J Microsatellites - Di-nucleotide and Tri-nucleotide Repeats
Microsatellite
J Duplications of >1008 Bases of Non-RepeatMasked Sequence
Seamental Dups
imple Nucleotide Folumorphisms (dbSNF 146) Found in »>= of Samples
Jcnmmon snesca4sd I T LI I 0 e FOmE o e reome III LML | I I IIIIIIIII I IIIIIIII LTI e n TR T mer THw v e
Repeating Elements by RepeatMasker
J RepeatMasker | I G N D N NI N NI DU N Bl /WEN| F (] N) NIIENl W 111 [ [ Bl | | WINON BINNE |
move start Click on a feature for details. Click or drag in the base position track to zoom in. Click side bars for track options. Drag side bars or labels up or move end
< 20 > down to reorder tracks. Drag tracks left or right to new position. < 20 >

L
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Pipeline Workshop Summary

DCC Goals:

Deploy ENCODE-defined pipelines for ChlP-seq, RNA-seq, DNase-seq, methylation.

Use those pipelines to generate the standard ENCODE peaks, quantitations, CpG.
Capture metadata to make clear what software, versions, parameters, inputs were used.
Capture, accession, and distribute the output.

Deliver exactly the same pipelines in a form that anyone can run on their data or with
ENCODE data — one experiment or 1000.

Replicability — Provenance — Ease of Use — Scalability

A N

&« C  § nttps://www.er

DNA E'HJCGDE Data~ & GitHub, Inc. [US]| https://github.com/ENCODE-DCC
nexus ENCODE _osa-_ .

Featured projects

2 EMNCODE Uniform Pmcesﬁing F'Ir_'l glines | ooy sy | ShOWing 25 01729 experiments E33a | ... E NCO D E DCC

- ; r
= Parliament | G = N _ | |
| ckdown followed by 245 RNA-seq of cardiac ventricle fibroblas 0 sapiens] Experiment
Lab: T ENCSR369RVN

enocde-help@lists.stanford.edu

+See more,
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Schema: ENCODE WGBS Pipeline

https://qgithub.com/ENCODE-DCC/dna-me-pipeline

BISMARK (vo.
sam / (v 0.10)

Bed/BigBed files for:
* CG context

* CHG context

* CHH context

Qc

Map to A genome metrics
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