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Each step of RNA processing is highly regulated
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RNA binding proteins (RBPs)
act as trans factors to
regulate RNA processing
steps

Estimated >1000 RBPs in
human

RNA processing plays critical
roles in development and
human physiology

Mutation or alteration of
RNA binding proteins plays
critical roles in disease
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RBP Data Production Overview
(Released data only as of 6/8/16)

Experiment Matrix

Click or enter search terms to filter the
experiments included in the matrix.

Organism

Homo sapiens 560
Biosample type

immortalized cell line 559

tissue 1
Organ

adrenal gland 1
Project

ENCODE 608

Genome assembly (visualization)
hg19 560
GRCh38 417

Assay Assay category Target of assay Date rel d Available data
shRNA RNA- 405 419 RNA binding 608 ® August, 2015 84 fastq 608
seq Transcription protein March, 2016 81 - 560
eCLIP' 135 EmdAing 189 control' ' 236 December, 80 tsv 465
RNA Bind-n-Seq 48 transcription factor 31 2014 bigWig 419
SQSPR RNA- 14 Oct‘ober, 2014 80 bigBed 141
April, 2016 54 narrowPeak
iCLIP 6
+ See more... + See more...
ASSAY
w
g 608 results s 5 &
32 — S £&
g ElE=] R
=2 FQ 9K
@ : FosLs
Clear Filters © S OFED
immortalized cell ling
K562 203 78 9 6
HepG2 202 56 5
tissue
adrenal gland 1
( Download |
344 RNA Binding Proteins
~ eCLIP-Seq 69
9 RNAi/RNA-Seq 204
2| ChIP-Seq 56
Imaging 274
eCLIP-Seq 89
(9] .
© | RNAi/RNA-Seq 202
> | ChIP-Seq 40
RNA Bind-N-Seq 48

1,303 Completed/Released Experiments



Outline

* eCLIP overview
* Method outline
* ENCODE submitted data structure
* ENCODE eCLIP pipeline walkthrough

* What kinds of analyses can be done?

* Tools coming soon



Identification of RNA binding protein targets by eCLIP-seq
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eCLIP computational pipeline
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eCLIP computational pipeline
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Data Encyclopedia Materials & Methods Help Search...

ExDerlment Matnx Assay Assay category Target of assay Date released Available data
Click or enter search terms to filter the mging 270® gr’i{\e it:‘inding 135 April, 2016 108 bam 270
experiments included in the matrix. gNA Bind-n- 106 ol - ;lg;/sember. 87 fastq 270®
o9 control bigBed 135
Enter search term(s) RIP-seq 43 transcription factor 7 July, 2015 65 narrowPeak
iCLIP 6 December, 10 bed narrowPeak 53
2015
Organism ASSAY
Homo sapiens 270
Biosample type ; 270 results
immortalized cell line 268 5 —
m ) o
Clear Filters © 9
Organ
adrenal gland 2 immortalized cell line
K562 156
Project HepG2 112
ENCODE ) o

adrenal gland 2
Genome assembly (visualization)
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DE Data Encyclopedia Materials & Methods Help RBFOX2

Data Type Showing 18 of 18 results
I Experiment 7 I
iosample 3 ) . |
AntibodyLot D RBFOX2 (Homo sapiens) arget ‘
Publication 2 External resources: ‘

ENSEMBL:ENSG00000100320 (' HGNC:FOX2 (Z' HGNC:RBM9 (' GenelD:23543 (Z' HGNC:HRNBP2 (Z' UniProtkB:043251

+Seemore... (2 HGNC:RTA (2

RBFOX2 eCLIP mock input (Homo sapiens) Target

External resources: None submitted

RNA Bind-n-Seq Experiment
Target: RBFOX2 ENCSR441HLP
Lab: Chris Burge, MIT released

Project: ENCODE

RBFOX2 (Homo sapiens) Antibody
Source: GeneTex ENCABS507HJJ
Product ID / Lot ID: GTX116327 / 40555

RBFOX2 (Homo sapiens) Antibody
Source: Bethyl Labs ENCABS92TEY
Product ID / Lot ID: A300-864A /2

K562 (Homo sapiens, adult 53 year) Biosample
Type: immortalized cell line ENCBS677KBE
Summary: Homo sapiens K562 immortalized cell line transient RNAi knockdown shRNA... released

RNAI target: RBFOX2
Culture harvest date: 2015-03-05
Source: ATCC



Data Encyclopedia Materials & Methods Help

Clear Filters @ = Showing 2 of 2 results

Assay category
RNA binding 2

eCLIP of HepG2
Homao sabniens. child 15 vear
Target: RBFOX2 eCLIP mock input

Project e Seeise=sSEE
ENCODE 2 Project: ENCODE
RFA
ENCODE3 2 eCLIP of .HepG2.
Experiment status Target: RBFOX2
released 2 Seme Oes

Project: ENCODE
Genome assembly (visualization)

hg19 1
Organism
Homo sapiens 2 .
Biosample 1
Target of assay
RNA binding protein 1
control 1
Biosample type
immortalized cell line 2
Life stage
child 2 Size-
eCLIP
Pinalina matched

Replicate 1 :
input

RBFOX2

Experiment

ENCSR799EKA
released

Experiment

ENCSRO87FTF
released

Biosample 2



ENCODE Data Encyclopedia Materials & Methods Help

EXPERIMENTS ECLIP '/ HOMO SAPIENS HEPG2

Experiment summary for ENCSR987FTF

Status: released

Summary Attribution -5;( ENCODE
Assay: eCLIP Lab: Gene Yeo, UCSD |

Target: RBFOX2 Award Pl: Brenton Graveley, UConn

Biosample summary: HepG2 (Homo sapiens, child 15 year male) Project: ENCODE

Biosample Type: immortalized cell line Aliases: gene-yeo:204

Replication type: isogenic Date released: 2015-07-15

Description: eCLIP experiment on HepG2 against RBFOX2

Nucleic acid type: RNA

Size range: 175-300

Lysis method:

Extraction method:

Fragmentation method:

Size selection method:

Platform:

Controls:

see document

see document

see document
agarose gel extraction
HiSeq 2000

ENCSR799EKA



Isogenic replicates

Isogenic replicate « Technical replicate 4 Summary Antibody 4 Library s
1 1 Homo sapiens HepG2 immortalized cell line ENCBS547JWV ENCABS92TEY ENCLB180GIG
2 1 Homo sapiens HepG2 immortalized cell line ENCBS537ADD ENCABS92TEY ENCLB696TLV
Fho s ===
Raw data files
Fil Biological R - Date Fil
. . File . Biological . . Run ) n a ile
Accession 7 o= *| replioate Library I e e Read Lab s .
n
ENCFF647KDW & fastq 1 ENCLB180GIG PES0t  m Gene Yeo, 2016-03-22 335 MB
. ucsD
L}
ENCFF172GUS & fastq 1 ENCLB180GIG PESOnt  ® Gene Yeo, 2016-03-22 313MB R 1 + R 2 fa Stq ﬁ I es
. ucsb
-
ENCFF2890FA & fastq 2 ENCLB696TLY ~ PESOnt o Gene Yeo, 2016-03-22 338 MB
] ucsD
-
L}
ENCFF591SSP & fastq 2 ENCLB696TLY PES0nt m Gene Yeo, 2016-03-22  315MB
5 ucsb
Processed data files
. ~ . Output Biological - Mapping u . Date . File u
Aocessie v R ¥ type replicate assembly e ¥ added ¥ size e
N EE NN EEEENEEEEEEEEEEN .
§ ENCFF735HJV &  bed narrowPeak = peaks 1 hg19 Gene Yeo, 2016-04-05 784 kB | N p ut-norma I |1Ze d
'IIIIIIIIIIIIIIIIIII. “pﬂ-‘
ENCFF475KXE &  bigBed peaks 1 hg19 Gene Yeo, 2016-03-24 2.67 MB p ea kS
narrowPeak ucsD
ENCFFO94WPX &  bam alignments 1 hg19 Gene Yeo, 2016-03-23 365 MB
ucsp
EEEEEEEEEEEEEEEEREEENy
ENCFFO30USB & bed namowPeak = peaks 2 hg19 Gene Yeo, 2016-04-05  665kB [ @ |
EEEEEEEEEEEEEEEEEEER ucsD
ENCFFO26CVE &  bigBed peaks 2 hg19 Gene Yeo, 2016-03-24 2.7 MB
narrowPeak ucsD P . d d
" ENCFF154BQS &  bam Sigmments 2 e Donadan, S ML R L R ) = alrea-e
‘ ucsp

mapping (STAR)




eCLIP computational pipeline

Adapter Repetitive
trimming Adapter element removal Repeat
element

v

trimmed
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v
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modified
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mapping

R2 only - : PCR duplicate Genome Repeat
mapped, PE mapping, removal o e | mapping P
dup-removed | : ) removed
rmDup . — bam file PE STAR map vs
. bam file Custom script fastq
bam file now based off Uni | hgl9 + Sidb
Usable both PE reads + niquely
reads randommer mapped
Peak calling reads
CLIPper (uses
R2 only) Documents
v Pipeline protocol ’ ’ General protocol ‘
Description: eCLIP analysi tocol - N Description: eCLIP tocol. N
Input N:vember ;h, 2015an Y preieee eeerren sy pretee
norma I izaﬁon I n p Ut- & eCLIP_analysisSOP_v1.Ppdf 4 & CLIP_SOP_v1.0.pdf 4
normalized

Custom script

Peaks

UNIVERSITY OF CALIFORNIA
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eCLIP-seq Processing Pipeline v1.P 20151108

::mom-‘c:ua ucsd.edu , gpratt@ucsd.edu , evannostrand@ucsd.edu
eCLIP-seq Processing Pipeline
B! Used & ion Infor i
e — + Analysi ilable at:
e ——— Analysis SOP available at:
Make_bigwig_files.py: om/Yeol 8/10
:Tmu" S https://www.encodeproject.org/
oo o documents/

Swcesinsio dde0b669-0909-4f8b-946d-3cb9f35a6c52/

Samtools: v. 0.1.19-96b5f2294a

Setook v.2350. @ddownload/attachment/

Python and Python Package Versions:

- eCLIP analysisSOP vl.P.pdf

Bx0.5.0

HKTSeq0.6.1p1
Numpy 1.9.3
Pandas 0.16.2

Linked at bottom of each eCLIP experiment:

Documents
eCLIP-seq Processing Pipeline v1.P 20151108
Veo o, UGS Comtat greyeo@ s, grai@ucsd ac, shamnosrnd s ads Pipeline protocol | General protocol |
Script Details Description: eCLIP analysis protocol - N Description: eCLIP assay protocol. LN
Our enti ing pipeline is by tv 1) of
fast::l:bmed on inline barcodes, and (2) A scala that November 9th, 2015 é E
performs all subsequent processing steps in order. See the next section for detailed
of steps pe by the scala pipeline.
& eCLIP_analysisSOP_v1.Ppdf 4 & CLIP_SOP_v1.0.pdf 4
Demultiplexing:

Input file Documentation:
The input file is 2 t2b separated file that describes the barcodes to demultiplex.

Column 1: Barcode to demultiplex
Column 2: Human readable label to append to the demultiplexed file.

L Sanier

University




Demultiplexing
(already has been done for files on ENCODE DCC)

- -
Demultiplexing:
Script:
demux paired end.py --fastg 1 <fastq read 1> --fastq 2 <fastq read 2> -b
<barcode file.txt> --out file 1 <fastqg read 1 out> --out file 2
<fastqg read 2 out> --length <randomer length> -m <metrics file>

Input file Documentation:
The input file is a tab separated file that describes the barcodes to demultiplex.

Column 1: Barcode to demultiplex
Column 2: Human readable label to append to the demultiplexed file.

Example Manifest:

ACAAGTT /full/path/to/files/file R1.CO1



File details: fastq files

e @CCAAC =random-mer (first 5 or 10nt of sequenced read2) — has been removed from
the 5" end of read2 and appended to read name
* Any in-line barcode has been removed (as part of demultiplexing)

DATASET.R1.fastq.gz:

QCCAAC:SN1001:449:HGTN3ADXX:1:1101:1373:1964
1:N:0:1
CAAATGCCCCTGAGGACAAAGCTGCTGCCGGGCCTCTCTCTCTG
+
FEFFFFFIIFITIFIIFIFIFITIITIIITIITIITIITIITIITIIIIIIET
QCAGAT:SN1001:449:HGTN3ADXX:1:1101:1669:1914
1:N:0:1
TTAGAGACAGGGTCTCGCTCCGTTGCTCAGGCTGGAGTGCAGTG
+
FEFFFFFIITIITITIIITIITIITITIITIIITIITIITIITIITIITIIIIIIIT

DATASET.R2.fastq.gz:

QCCAAC:SN1001:449:HGTN3ADXX:1:1101:1373:1964
2:N:0:1
GAGAGAGGAGTGGGAAGTTGGGATAGTACCCAGAGAGAGAGGCCCG
_I_
FFFFFBFFBFBEFFFFFIFFFIFFIFIIITIIIFIIIIFFIFIIFEFIRE
QCAGAT:SN1001:449:HGTN3ADXX:1:1101:1669:1914
2:N:0:1
TTGTACCACTGCACTCCAGCCTGAGCAACGGAGCGAGACCCTGTCT
_I_
FFFFFFFEFIIIIIIIIIIIITIIIITIIIIIIIFIIIITIIIIIIIIII



Adaptor trimming:

Inline barcode description:
Each inline barcode is ligated to the 5’ end of Read1l and its id and sequence are listed below:

AQl
B06
CO1
D08
AQ3
GO07
AQ4
FO05

RiL19/none

ATTGCTTAGATCGGAAGAGCGTCGTGT
ACAAGCCAGATCGGAAGAGCGTCGTGT
AACTTGTAGATCGGAAGAGCGTCGTGT
AGGACCAAGATCGGAAGAGCGTCGTGT
ANNNNGGTCATAGATCGGAAGAGCGTCGTGT
ANNNNACAGGAAGATCGGAAGAGCGTCGTGT
ANNNNAAGCTGAGATCGGAAGAGCGTCGTGT
ANNNNGTATCCAGATCGGAAGAGCGTCGTGT
AGATCGGAAGAGCGTCGTGT

Cutadapt round 1: Takes output from demultiplexed files. Run to trim off both 5" and 3’
adapters on both reads

cutadapt -f fastqg --match-read-wildcards
quality-cutoff &
CTTCCGATCTACARGTT -g CTTCCGATCTTGGTCCT

--times 1 - 0.1 -01 -
—a& NNNNNAGATCGGAAGAGCACACGTCTGRACTCCAGTCACZ -g
—A ARCTTGTAGATCGGA -A

-m 18

AGGRCCRRGRATCGGA -A ACTTGTAGATCGGRR -2 GGRACCAAGATCGGRA -R CTTGT
AGATCGGRAAG -A GACCAAGATCGGAAG -A TTGTAGATCGGAAGA -A ACCAAGATCGGAAGA -A
TGTAGATCGGRAGAG -2 CCRAGATCGGRAGAG -2 GTAGATCGGRAAGAGT -A CRAGATCGGRAAGAGC
—-& TRGATCGGRRAGAGCG -R AAGATCGGRAGAGCGS -4 AGATCGGRAAGRAGCGT -R
GATCGGRAGAGCGTC -A ATCGGRAAGAGCGTCG -A TCGGAAGAGCGTCGT -& CGGAAGAGCGTCGTG
-4 GGRAGAGCGTCGTGT -o

ffull/path/to/files/file R1.C01l.fastqg.gz.adapterTrim.fastg.gz -p
/full/path/to/files/file R2.C0Ll.fastg.gz.adapterTrim.fastg.gz
/full/path/to/files/file R1.CO0l.fastg.gz

/full/path/to/files/file R2.COL.fastg.gz >

/full/path/to/files/file R1.C0l.fastg.gz.adapterTrim.metrics

Cutadapt round 2: Takes output from cutadapt round 1. Run to trim off the 3" adapters on read

2, to control for double ligation events.
cutadapt -f fastg --match-read-wildcards
quality-cutoff € -m 18

--timez 1 - 0.1 -0 5 --

—-A ARCTTGTAGATCGGA -A AGGACCRAGATCGGA -4

ACTTGTAGATCGGAA -A GGACCAAGATCGGAA -4 CTTGTAGATCGGAAG -A GACCRAAGATCGGAAG

-A TTGTAGATCGGAAGA -A ACCRAGATCGGAAGA -A

TGTAGATCGGRAGAG -A

CCRARGATCGGAAGAG —-A GTAGATCGGRAGAGC -A CAAGATCGGAAGAGC -A TAGATCGGAAGAGCG

-A ARGATCGGRAGAGCG -A AGATCGGRAGAGCGT -A

GATCGGAAGAGCGTC -A

ATCGGARGAGCGTCG —A TCGGAAGAGCGTCGT -A CGGAAGAGCGTCGTG -A GGARGAGCGTCGTGT

-0 /full/path/to/files/file R1.C01l.fastqg
/full/path/to/files/file R1.C0l.fastq.gz

/full/path/to/files/file R1.C01.fastq.gz

.gz .adapterTrim.round? . fastqg.gz
-p /full/path/to/files/file R2.COL.fastq.

gz.adapterTrim.round2. fastg.gz

.adapterTrim.fastg.gz
/full/path/to/files/file R2.C01.fastq.gz.

adapterTrim.fastg.gz >

.adapterTrim.roundZ.metrics



Adaptor trimming:

* Key consideration — we’ve observed that adaptor-
concatamer fragments (even at extremely low
frequency) yield high-scoring eCLIP peaks

* Difficult to trim all with one pass

e Cutadapt (by default) will miss adaptors with 5’
truncations

* To avoid this, we err on the side of over-trimming



Repetitive element removal

* Majority of RNA in most cells are rRNA / tRNA / repeats

* These can map and cause strange artifacts (particularly rRNA, as a 40nt rRNA
read with 1 or 2 sequencing errors can map uniquely to one of the various
rRNA pseudogenes in the genome)

* To avoid false positives, we FIRST map all reads against a RepBase database,
and only take reads that remain unmapped for further processing

STAR rmRep: Takes output from cutadapt round 2. Maps to human specific version of RepBase
used to remove repetitive elements, helps control for spurious artifacts from rRNA (& other)
repetitive reads.

STAR --runMode alignReads --runThreadN 16 --genomeDir

th F se human database file -- meLoad LoadAndRem -
/path/to/RepBase _ an_database_file genomeLoad LoadAndRemove
readFilesIn
/full/path/to/files/file R1.C01l.fastqg.gz.adapterTrim.round2.fastqg.gz
/full/path/to/files/file R2.C01l.fastqg.gz.adapterTrim.round2.fastg.gz --

outSAMunmapped Within --outFilterMultimapNmax 30 --
outFilterMultimapScoreRange 1 --outFileNamePrefix
/full/path/to/files/file R1.C0l.fastg.gz.adapterTrim.round2.rep.bam --
outSAMattributes All --readFilesCommand zcat --outStd BAM Unsorted --
outSAMtype BAM Unsorted --outFilterType BySJout --outReadsUnmapped
Fastx --outFilterScoreMin 10 --outSAMattrRGline ID:foo --alignEndsType

EndToEnd >
/full/path/to/files/file R1.C0l.fastg.gz.adapterTrim.round2.rep.bam



Mapping to huma

 We perform paired-end mapping with STAR to the
human genome plus splice junction database,

n genome

keeping only uniquely mapped reads

STAR genome mapping: Takes output from STAR rmRep.

genome
STAR --runMode alignReads
/path/to/STAR database file

--runThreadN
--genomeLoad

/full/path/to/files/file R1.CO0l.fastqg.gz.

ed.out.matel
/full/path/to/files/file R1.COl.fastqg.gz
ed.out.mate2 --outSAMunmapped Within
outFilterMultimapScoreRange 1

/full/path/to/files/file R1.COl.fastqg.gz.
--outStd BAM Unsorted

--outReadsUnmapped Fastx
--alignEndsType EndToEnd >

outSAMattributes All
-outFilterType BySJout
--outSAMattrRGline ID:foo

.adapterTrim.
--outFilterMultimapNmax 1 --
--outFileNamePrefix

Maps unique reads to the human

16 --genomeDir
LoadAndRemove --readFilesln
adapterTrim.round2.rep.bamUnmapp

round2.rep.bamUnmapp
adapterTrim.round2.rmRep.bam =--

--outSAMtype BAM Unsorted -
--outFilterScoreMin 10

/full/path/to/files/file R1.COl.fastg.gz.adapterTrim.round2.rmRep.bam



PCR duplicate removal

* Next, we compare reads that map to the same location (based on the
mapped start of R1 and start of R2) based on their random-mer

sequence

* |f two reads map to the same position and have the same random-mer, one is
discarded

* Input: bam file containing only uniquely mapped reads

e Qutput: bam file containing only “Usable” (uniquely mapped, non-PCR
duplicate) reads

Barcode_collapse_pe: takes output from STAR genome mapping. Custom random-mer-aware

script for PCR duplicate removal.
barcode collapse pe.py --bam
/full/path/to/files/file R1.C0l.fastg.gz.adapterTrim.round2.rmRep.bam =--
out file
/full/path/to/files/file R1.C0O0l.fastg.gz.adapterTrim.round2.rmRep.rmDup.b
am --metrics file
/full/path/to/files/file R1.C0Ol.fastg.gz.adapterTrim.round2.rmRep.rmDup.m
etrics



eCLIP significantly decreases PCR

duplication rate

RBFOX2 CLIP-seq
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File details: bam files

CCTTG = random-mer (first 5 or 10nt of sequenced read2) — has been
removed from the 5’ end of read2 and appended to read name

CCTTG:SN1001:449:HGTN3ADXX:1:1206:8464:69989 147 chrl 14771 255
= 14681 -133 CACGCGGGCAAAGGCTCCTCCGGGCCCCTCACCAGCCCCAGGT
B<FFFFFB<O<<<IIFBF<O07FFFBFIFFFFFBB<B<BBFFFB NH:i:1 HI:i:1 AS:1:80 nM:1:0
MD:Z:43 jM:B:c,-1 JI:B:i,-1 RG:Z:foo
CCCCT:SN1001:449:HGTN3ADXX:2:2101:6568:79173 147 chrl 15206 255
= 15204 -46 GCGGCGGTTTGAGGAGCCACCTCCCAGCCACCTCGGGGCCAGGG
FFFFITIIIIIIITIITIIFFITIITIIIIIIFFIIIIITIFFFFFEFEE NH:1i:1 HI:i:1 AS:1:76

NM:i:1 MD:Z:5T738 JM:B:c,-1 JI:B:i,-1 RG:Z:foo

43M

NM:1:0

44M

nM:1:2



Peak calling

Step 1) Initial cluster identification with CLIPper

(spline-fitting with transcript-level background normalization)

Clipper: Takes results from samtools view. Calls peaks on those files.

clipper =-b /full/path/to/files/CombinedID.merged.r2.bam -s hgl9 -o
/full/path/to/files/CombinedID.merged.r2.peaks.bed --bonferroni --
superlocal --threshold-method binomial --save-pickle

Step 2) Compare clusters against size-matched input

perl overlap peakfi with bam PE.pl

/full/path/to/desired output directory/CombinedID repl.merged.r2.bam
/fu;;/path/to/desired:output:directory/CombinedID:INPUT.merged.If.bam
/full/path/to/desired output directory/CombinedID repl.merged.r2.peaks.bed
/fu;;/path/to/manfest:fi;e.tgt.mapped_read_num B
/full/path/to/desired output directory/ulD Rep.basedon ulD Rep.peaks.lZinputnor
mnew.bed

Output file has bed format:
Chr \t start \t stop \t loglO(p-value eCLIP vs SMInput) \t log2(fold-enrichment
in eCLIP vs SMInput) \t strand

Step 3) Com press clusters (as CLIPper is transcript-level, it can occasionally call

overlapping peaks — this step iteratively removes overlapping peaks by keeping the one with greater
enrichment above Input) perl compress 12foldenrpeakfi.pl

/full/path/to/desired output directory/ulD Rep.basedon ulD Rep.peaks.l2inputnor
mnew . bed

Writes output to bed format file (same columns as above):
/full/path/to/desired output directory/ulD Rep.basedon ulD Rep.peaks.l2inputnor
mnew.bed.compressed.bed



Why input normalize?

chr19 (- strand): 3,98]5,000 3,98|3,000 3,98|1 ,000 3,97[9,000 3,97]7,000
EEF2

SNORD37 |
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Input normalization removes false-positives
and identifies confident binding sites
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File details: bed narrowPeak
(input-normalized peaks)

chr \t start \t stop \t dataset label \t 1000 \t strand \t log2 (eCLIP fold-enrichment
over size-matched input) \t -1ogl0 (eCLIP vs size-matched input p-value) \t -1 \t -1

* Note: p-value is calculated by Fisher’s Exact test (minimum p-value 2.2x1071¢), with chi-square test (—log10(p-value) set to 400 if p-value
reported == 0)

e  Our typical ‘stringent’ cutoffs: require -log10(p-value) 2 5 and log2(fold-enrichment) > 3

track type=narrowPeak visibility=3 db=hgl% name="RBFOX2Z HepG2 rep0l" description="RBFOX2 HepG2 repOl
input-normalized peaks"

Chr7 4757099 4757219 RBFOX2 HepG2 repOl 1000 + 6.539331235 400 -1 -1
Chr7 99949578 99949652 RBFOX2 HepG2 rep0l 1000 + 5.233511963 400 -1 -1

Chr7 1027402 1027481 RBFOX2 HepG2 repOl 1000 + 5.243129966 69.5293984 -1 -1



What can we do with the eCLIP
database?
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eCLIP analysis RBP localization
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An “RNA-centric” view of RBP-binding

‘in silico screen’” of a desired RNA against all CLIP datasets to identify the
best-binding RBPs
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Integrated global views of RBP binding
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Tools available soon (next few months):

* eCLIP processing pipeline on DNA Nexus (should be
ready ~July)

* Followed quickly by IDR & q/c metrics for validating your
owh eCLIP datasets

* RNA-centric browser (website at alpha stage now)

* Allow users to query RNAs or genomic regions of
interest against our ENCODE eCLIP database

* Integration with ENCODE encyclopedia

e Factorbook-like summaries for each RBP



Acknowledgements

UCSanDiego Gene Yeo N@”IJIJV

Experimental:
Eric Van Nostrand
Steven Blue

Thai Nguyen

Computational:
Gabriel Pratt

Eric Van Nostrand
Shashank Sathe

Brian Yee Chelsea Gelboin-Burkhart

Ruth Wang
Ines Rabano

Alumni:

Balaji Sundararaman
Keri Elkins

Rebecca Stanton

F un d | ng . m) National Human Genome Research Institute
. Advancing human health through genomics research

TN Chris Burge
w (] '\ 7 Eric Lécuyer

- Ny,
IS 2 Damon Runyon
‘é@ Cancer Research
% perst Foundation

3 RN

A ’. A‘. y 1‘ 'i“"l 2 '}vf )A 4 :,\,:1. » S
SD Genetics Training ‘Program. S

Brent Graveley

Xiang-Dong Fu



