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®
Target audience abcam

Wet-lab biologists with no experience of programming and Unix/Linux environment
ChlIP-seq beginners

Alignments Genes and GO terms
Raw sequencing reads Y
(fastq files)
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®
Webinar topics abcalmn

| QC of sequencing reads (FastQC)

| Read alignment/mapping (Galaxy/bowtie)

| Peak calling (Galaxy/macs)

| Binding signal visualization (UCSC genome browser)
| De novo motif discovery (MEME-ChIP)

| Gene ontology of binding sites (GREAT)

| Heatmap representation of binding signals (segMINER)

Discover more at www.abcam.com Copyright © 2014 Abcam plc.
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FOXA1 ChlP-seq data sets

A failed experiment
a-FOXAL, other vendor, LoVo cells

A successful experiment
a-FOXA1L, ab5089 & ab23738, MCF7 cells

a © 2y Neture America, Inc. All Aghis reserved

ylﬁ:hs

ARTICLES

FOXAL is a key determinant of estrogen receptor
function and endocrine response
Amioni Hurtado'?, Kelly & Holmes'~, Caryn 5 Ross-Innes', Dominic Schomidt' & Jason 5 Carroll*
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Cells Occurs in Dense Clusters Formed
around Cohesin Anchor Sites
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QC of sequencing reads abcam

http://www.bioinformatics.babraham.ac.uk/projects/fastqc/

@2 Babraham Bioinformatics

Institute

About | B8 | Services | Projects | Training | Publications

FastQC

A quality control tool for high throughput sequence data.
Language Java

A suitable Java Runtime Environment

Requirements
The Picard BAM/SAM Libraries (included in download)

Code Maturity Stable. Mature code, but feedback is appreciated.
Code Released Yes, under GPL v3 or later.
Initial Contact Simon Andrews

Download Now

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



QC of sequencing reads

FastQC

FastQC High Throughput Sequence QC Report
Version: 0.11.2

@© Simon Andrews, Pierre Lindenbaum, Brian Howard, Phil Ew...
Picard BAM /SAM reader ©@The Broad Institute, 2013
BEZip decompression ©@Matthew |. Francis, 2011
Base6d encoding @ Robert Harder, 2012

Use File = Open to select the sequence file you want to check

abcam’

discover more
Open

| (3 Abcam_ChIPseq_webinar =

Name Date Modified
!‘ FOXAL_LoVo.sra.fastg.gz Wednesday, Octob._..
!‘ FOXAL_MCF7.sra.fastg.gz Wednesday, Octob._..
!‘ IgG_LoVo.sra.fastg.gz Wednesday, Octob._..
!‘ Input_MCF7.sra.fastg.gz Wednesday, Octob...

File Format: | Sequence Files &

| Cancel | Open

Discover more at www.abcam.com

Copyright © 2014 Abcam plc.
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QC of sequencing reads abcam

FastQC Open

| (3 Abcam_ChIPseq_webinar =

Name Date Modified
. E
FastQC ngh Th roughput SEQUEHCE QC Repnrt | FOXAL_LoVo.sra.fastg.gz Wednesday, Octob._..
) I FOXAL_MCF7.sra.fastg.gz Wednesday, Octob._..
Version: 0.11.2 ! IgG_LoVo.sra.fastg.gz Wednesday, Octob._..
| R e -
_ FastQC Wednesday, Octob...
Simr
LRSS AT EREEGNEa  FOXAL_ LoVo.sra.fastg.gz |
Basi tat
@ Basic Statistics Measure askc Sequi,glcui slals
Per b li Filename FOXAL_MCF7.sra.fastg.gz
er base sequence quality File type Conventional base calls
Use File = O i . Encoding sanger / lllumina 1.9
Per tile sequence quality Total Sequences 26940662
@ Per sequence quality scares zzgzz:zzslj:;am as poor quality gE- les +
LT 42
Per base sequence content e
Cancel | Open

@ Per sequence GC content

@ Per base N content

@ Sequence Length Distribution
@ Sequence Duplication Levels

@ Overrepresented sequences

@ Adapter Content
@ Kmer Content

Discover more at www.abcam.com Copyright © 2014 Abcam plc.
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QC of sequencing reads

FOXA1l, MCF7 cells FOXA1, LoVo cells

FastQC FastQC

| FOXA1_MCF7.sra.fastq.gz (ARG el R e R E iR Es

Basic sequence stats

PO NS SR CRER GRS  FOXAL_LoVo.sra.fastg.gz |
@ Basic Statistics Basic sequence stats

@ Basic Statisti(s/

Measure Value Measure Value
@ Per base sequence quality F?Iename FDXAI_MCF?.sra.fastq.gz @ Per base sequence quality F?Iename FD)(AI_I__OVO.sra.fastq.gz
File type Conventional base call File type Conventional base call
@ Per tile sequence quality Encoding Sanger / llumina 1.9 O Per tile sequence quality ncoding lllumina 1.5
Total Sequences 26940b62 Total Sequences 48094057
@ Per sequence guality scores ;zgzz:zzslj:;am as poor quality 25 @ Per sequence guality scores gzgzz:zzslj:;am as poor quality 24
#oC 42 %GC 40

O Per base sequence content

@ Per sequence CC content

@ Per base N content

@ Sequence Length Distribution

@ Per base sequence content

@ Per sequence GC content

@ Per base N content

@ Sequence Length Distribution
Q Seqguence Duplication Levels

@ Overrepresented sequences

@ Sequence Duplication Levels

@ Overrepresented sequences

Discover more at www.abcam.com Copyright © 2014 Abcam plc.
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QC of sequencing reads

FOXALl, MCF7 cells FOXAL, LoVo cells

@ Basic Statistics /
@ Per base sequence quality 34 HH

@ Per tile sequence quality 30

@ Per sequence quality scores 26
@ Per base sequence content gq

@ Per sequence GC content 20

@ Per base N content 16 -

@ Basic Statistics /

@ Per base sequence quality

B
) Per tile sequence quality

@ Per sequence quality scores

R
) Per base sequence content

@ Per sequence GC content

@ Per base N content

@ Sequence Length Distribution
@ Sequence Duplication Levels

@ Overrepresented sequences

@ Adapter Content
@ Kmer Content

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35
Position in read (bp)

@ Seguence Length Distribution
@ Seguence Duplication Levels

@ Overrepresented sequences

@ Adapter Content
@ Kmer Content

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33

Position in read (bp)

Discover more at www.abcam.com
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QC of sequencing reads

FOXA1L, MCF7 cells

abcam’

discover more

FOXA1, LoVo cells

FastQC

Zob NN SR ERE G Rea  FOXAL_LoVo.sra.fastg.gz |

Percent of seqs remaining if deduplicated 71.74%

@ Basic Statistics

. 100
Per base sequence quality % Deduplicated sequences
@ Per tile sequence quality 90 % Total sequences
. 80

@ Per sequence quality scores

70
@ Per base sequence content

60

@ Per sequence GC content

50
@ Per base N content

40
@ Sequence Length Distribytion
@ Sequence Duplication Levels

@ Overrepresented seguences
10

@ Adapter Content
0 1
@ Kmer Content

30

20

S
2 3 4 5 6 7 8 9=10 =100 =1k

Seguence Duplication Level

=10k

FastQC

| FOXAl_MCF7.sra.fastg.gz 8RN KNy =N =l da e s

Percent of segs remaining if deduplicated 44.44%

@ Basic Statistics

. 100
Per base sequence quality % Deduplicated sequences
O Per tile sequence quality % Total sequences
@ Per sequence quality scores
70
O Per base sequence content
60

@ Per sequence GC content

50
@ Per base N content

40
@ Sequence Length Distribtition

@ Sequence Duplication Levels

@ Overrepresented sequences
10

@ Adapter Content o || o~

@ 1 2 3 4 5 6 7 8 9=10 =100 =1k
Kmer Content
Sequence Duplication Level

30

20

>10k
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Data upload (Galaxy) abcam

Analyze Data Workflow Shared Data { Cloud Help sing 24%

Tools s ; . Histo e
— Upload File {version 1.1.4) Help from Biostar Q. @ ki < &
search tools Q File Format: O
Get Data / Sulesreiss N Abcam_ChIPseq_webinar
i 7
Upload File from your computer Which format? See help below 0 bytes ~ % e
UCSC Main table browser File:
Choose File | no file selected ﬂ This history is empty. You can
UCSC Archaea table browser TIP: Due to browser limitations, uploading files larger than 2GR is guaranteed load your own data or get data
EBI SRA ENA SRA to fal_l. To up_la_ad large files, use the URL method (below) ar FTP (if enabled by from an external source
the site administrator).
BioMart Central server
URL/Text:
GrameneMart Central server
Flymine server
modENCODE fly server
modENCODE modMine server p:
Here you may specify a list of URLs (one per line) or paste the contents of a file.
MouseMine server
Files uploaded via FTP:
Ratmine server
File Size Date
YeastMine server
Your FTP upload directory cantains no files.
modENCODE worm server - . -
This Galaxy server allows you to upload files via FTP. To upload some
WormEBase server files, log in to the FTP server at usegalaxy.org using your Galaxy
credentials (email address and password).
EuPathDB server
Convert spaces to tabs:
< Yes >

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



Data upload (Galaxy) abcam

xichen@ebi.ac.uk@usegalaxy.org - FileZilla

A BEEE %2 &x¢ Dvn /
Host: [usegalaxy.crg I Username: Password: |ssssssssss Port: | Quickecormect ||E|

Command: PASY
Response: 227 Entering Passive Mode (129,114,60,179,199,208).
Command: LIST
Response: 150 Opening BINARY mode data connection for file list
Response: 226 Transfer complete
Status: Directory listing successful
| Local site:| /Users/xichen/Documents/Abcam_ChlPseq_webinar/ v || Remote site: |/ |
B ATAC

. A_Computational_Tour_of The_Human_Genome

[ Rimemadical | itarstora

| Filename Filesize | Filetype #~ Last modified | Filename #~ Filesize | Filetype L

|’ FOXA1l LoVo.sra.fastg.gz 2126876... gzip comp... 01/10/2014 11:3... |
1) FOXA1_MCF7.srafastg.gz  9705448.. gzip comp... 01/10/2014 11:1... Empty directory listing
|'H 1gC_LoVo.sra.fastq.gz 1146432... comp... 01/10/2014 13:3... |
|'H Input_MCF7.sra.fastq.gz 8789903... 01/10/2014 14:3... |

_ Local computer
4 files. Total size: 5122844366 bytes

Galaxy FTP

| Empty directory.

' Server/Local file Direction | Remote file

Queued files Failed transfers Successful transfers

FlEm Queus: empty - e

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



Data upload (Galaxy)

abcam’

discover more
xichen@ebi.ac.uk@usegalaxy.org - Filefilla
4 DOFE e#28¢ @47 a
Host: |usegalaxy.org Username:  xichen@ebi.ac.| Password: essesssses Port: | Quickconnect || v |
Command: PASY
Response: 227 Entering Passive Mode (129,114,60,180,171,1749).
Command: LIST
Response: 150 Opening BINARY mode data connection for file list
Response: 226 Transfer complete
Status: Directory listing successful
Local site:| fUsers/xichen/Documents/Abcam_ChlIPseq_webinar/ Remote site: | / A
[3 ATAC
A_Computational_Tour_of_The_Human_Genome
[ Rimrmadical | itaratiira

Filename Filesize | Filetype # Last modified Filename # Filesize | Filetype L
N FOXA1 LoVo.sra.fastg.gz 2126876... gzip comp... 01/10/2014 11:3...| " FOXA1 LoVo.sra.fastg.gz 2126876671 gzipcom... 0
L FOXA1l_MCF7.sra.fastg.gz a705448... gzip comp... 01/10/2014 11:1... i FOXA1l _MCF7.sra.fastq.gz 970544837 gzip com... 0
I 1gG_LoVo.sra.fastg.gz 1146432... gzip comp... 01/10/2014 13:3...| [ IgC_LoVo.sra.fastg.gz 1146432523 gzip com... 0
L Input_MCF7.sra.fastq.gz 8789903... gzip comp... 01/10/2014 14:3... I Input_MCF7.sra.fastqg.gz 878990335 gzip com... 0
4 files. Total size: 5122844'3‘&9‘94500mpu.ter 4 files. Total size: 51228443&@',‘(%)()/ FTP
ServerfLocal file Direction = Remote file
Queued files Failed transfers Successful transfers (4)

£l Em Queue: empty - -

Discover more at www.abcam.com

Copyright © 2014 Abcam plc.



Data upload (Galaxy)

Analyze Data

abcam’

discover more

sing 24%

Tools -fm
search tools Q
Get Data

Upload File from your computer
UCSC Main table browser

UCSC Archaea table browser
EBI SRA ENA SRA

BioMart Central server
GrameneMart Central server
Flymine server

modENCODE fly server

modENCODE modMine server

MouseMine server
Ratmine server
YeastMine server

modENCODE worm server

WormEBase server

EuPathDB server

Upload File (version 1.1.4)

File Format:

Auto-detect v
Which format? See help below
File:
Choose File | no file selected
TIP: Due to browser limitations, uploading files larger than 2GB is guaranteed

to fail. To upload large files, use the URL method (below) or FTP (if enabled by
the site administrator).

URL/Text:

A

Here you may specify a list of URLs (one per line) or paste the contents of a file.

Help from Biostar Q, @

Files uploaded via FTP:

File Size Date

FOXAl_LoVo.sra.fastg.gz 2.0 GB 10/08/2014 04:32:58 AM

FOXALl_MCF7.sra.fastg.gz 925.6 MB 10/08/2014 04:07:10 AM

lgG_LoVo.sra.fastg.gz 1.1 GB 10/08/2014 04:44:43 AM

Input_MCF7.sra.fastg.gz  838.3 MB 10/08/2014 04:47:26 AM

mmemame mlllmasem srmes b el e caim FTA T ssmmlommd mmomm

Theim Tl

History G ‘ﬁ

()

Abcam_ChIPseq_webinar

0 bytes ~ % -

ﬂ This history is empty. You can
load your own data or get data
from an external source

Discover more at www.abcam.com

Copyright © 2014 Abcam plc.



Data upload (Galaxy)

-~ Galaxy

Analyze Data

Tools X Upload File (version 1.1.4)
File Farmat:
search tools Q -
Auto-detect
Get Data
Upload File from your computer S ————
LUCSC Main table browser eset
UCSC Archaea table browser fasta
EBI SRA ENA SRA fastq
) fastgcssanger
BioMart Central server
fastgillumina
GrameneMart Central server
fastgsanger
e e fastgsolexa
modENCODE fly server fped

modENCODE modMine server

MouseMine server
Ratmine server
YeastMine server

modENCODE worm server

WormEBase server

EuPathDB server

Help from Biostar Q, @

gs larger than 2GB is guaranteed
tthod (below) or FTP {if enabled by

fastgcssanger (SOLID)
fastgillumina
fastgsanger
fastgsolexa

Files uploaded via FTP:

File Size

P /| FOXAL_LoVo.sra.fastg.gz 2.0 GB

lgG_LoVo.sra.fastg.gz 1.1 GB

Input_MCF7.sra.fastg.gz

<

A

Here you may specify a list of URLs (one per line) or paste the contents of a file.

Date

10/08/2014 04:32:58 AM

FOXALl MCF7.sra.fastg.gz 925.6 MB 10/08/2014 04:07:10 AM

10/08/2014 04:44:43 AM

8383 ME 10/08/2014 04:47:26 AM

This Galaxy server allows you to upload files via FTP. To upload some

abcam’

discover more

sing 24%

History -G ‘ﬁ

()

Abcam_ChIPseq_webinar

0 bytes ~ % -

ﬂ This history is empty. You can
load your own data or get data
from an external source

Discover more at www.abcam.com

Copyright © 2014 Abcam plc.
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abcam
Fa.S t Q fO r m a.t discover more
‘ lllumina pipelines Quality encoding | Score range ‘ASCII range
Fastqsanger Starting lllumina 1.8 Phred + 33 0to 93 33-126
Fastgillumina Starting lllumina 1.3 Phred + 64 0to 62 64 - 126

Before Illumina 1.8

Fastgsolexa Solexa/early lllumina Solexa + 64 -5t0 62 59 - 126

Cock PJ, Fields CJ, Goto N, Heuer ML, Rice PM. (2010) The Sanger FASTQ file format for
sequences with quality scores, and the Solexa/lllumina FASTQ variants. Nucleic Acids Res.

38:1767-71

http://en.wikipedia.org/wiki/FASTQ_format

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



Data upload (Galaxy)

Analyze Data

abcam’

discover more

sing 24%

Tools ;';

Ratmine server
YeastMine server

modENCODE worm server

WormBase server
EuPathDB server

GenomeSpace import from file
browser

Send Data
Lift-Over
Text Manipulation

Convert Formats

FASTA manipulation

Filter and Sort
Join, Subtract and Group

Extract Features
Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals

Statistics

<

fastgcssanger

fastgillumina

fastgsanger

fastgsolexa
£

Here you may specify a list of URLs (one per line) or paste the contents of a file.

Files uploaded via FTP:
File Size Date

v FOXAl_LoVo.sra.fastg.gz 2.0 GB 10/08/2014 04:32:58 AM

FOXA1_MCF7.sra.fastg.gz 925.6 MB 10/08/2014 04:07:10 AM

lgG_LoVo.sra.fastg.gz 1.1 GB 10/08/2014 04:44:43 AM

Input_MCF7.sra.fastg.gz 8383 MB 10/08/2014 04:47:26 AM

This Galaxy server allows you to upload files via FTP. To upload some
files, log in to the FTP server at usegalaxy.org using your Galaxy
credentials (email address and password).

Convert spaces to tabs:
Yes
Use this option if you are entering intervals by hand.

Genome:

————— Additi

| Species Are Below ----- v

History G ‘ﬁ

()

Abcam_ChIPseq_webinar
0 bytes ~ % -

ﬂ This history is empty. You can
load your own data or get data
from an external source

Discover more at www.abcam.com
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Data upload (Galaxy) abcam

Analyze Data V Shared Data Visualization C User ing 34%

Tools .‘.'; History G ﬂi
o A job has been successfully added to the queue - resulting in the
search tools Q following datasets: Q
Get Data 2: FOXA1_MCF7.sra.fastq.gz Abcam_ChIPseq_webinar
Upload File from your computer 24.0 GB ~ % e

3: 1gG_LoVo.sra.fastq.gz

LUCSC Main table browser
4: Input MCF7.sra.fastg @& R

UCSC Archaea table browser 4: Input_MCF7.sra.fastq.gz

EBI SRA EMA SRA You can check the status of queuedjub_s and view the resulting data bﬂ.-' 3: lgG LoVo.sra.fastg @ & n
refreshing the History pane. When the job has been run the status will
BioMart Central server change from 'running’ to 'finished' if completed successfully or ‘error' if 2: FOXA1 MCF7.srafasta @ 4 x

problems were encountered.
GrameneMart Central server

1. FOXA1 LoVo.srafastq @ & x

Flymine server

modENCODE fly server

modENCODE modMine server

MouseMine server
Ratmine server
YeastMine server

modENCODE worm server

WormEBase server

EuPathDB server

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



®
View FastQ files abcalmn

Analyze Data

Tools .‘.'; History — L
This dataset is large and only the first megabyte is shown below.
search tools [x ] Show all | Save (%)
Get Data Abcam_ChIPseq_webinar
Upload File from your computer EFOXA]l MCF7.8ra.l HWI-EASZ02Z 0334:3:1:1019:2155 length=36 24.0 GB ~ % ®
NTCACCTGCCTGARCTTTGARC CACTCCCARACACR
UCSC Main table browser +FOXAl MCF7.sra.l HWI-EAS202 0334:3:1:1019:2155 length=36
B d e 4: Input MCF7.sra.fastq @ 4 %
UCSC Archaea table browser
EFOXAL MCF7.sra.2 HWI-EAS202 0334:3:1:1020:20749 length=36
EBI SRA ENA SRA NATTARACARGAARGAARCCTCAAGCTTTAGCCARAC 3: 1gG_LoVo.sra.fastq & &S n
) +FOXALl MCF7.8ra.2 HWI-EBASZ02 0334:3:1:1020:20749 length=36
Sl DT BT | B RE R R R R AR R AR AR 2: FOXA1 MEF?-Sra-fﬂ‘@ &S %
GrameneMart Central server @FUKHI_HCF? .8ra.3 HWI-EA5202_D334 £3:1:1020:6178 length=36
NCCAGCCAATARAAGCCATTTTAATTGGGACGARAT 1: FOXAl LoVo.srafasty @ 4 x
Elymine server +FOXAl MCF7.sra.3 HWI-EAS202 0334:3:1:1020:6178 length=36

VEFFREE R IR R R R R
EFOXAl MCF7.sra.4 HWI-EASZ02 0334:3:1:1021:19696 length=36
modENCODE modMine server NGTTTGCAGATTACTGATTCATGAGTCACTGTTTAC
+FOXAl MCF7.8ra.4 HWI-EASZ202 0334:3:1:1021:159696 length=36
\EFFRAR RN AR FF RS R FER R FERy

modENCODE fly server

MouseMine server

Ratmine server EFOXAl MCF7.sra.5 HWI-EAS202 0334:3:1:1022:10967 length=36
NARAARACAACAAARMMACCCTECATETCTACATTT
YeastMine server +FOXAl MCF7.sra.5 HWI-EAS202 0334:3:1:1022:10967 length=36

LEFFF I FER IR EE R E AR FE R E
EFOXAl MCF7.sra.b HWI-EAS202 033£4:3:1:1022:9556 length=36
WormBase server NAGGTCAATGGTAGAARAGGARATATC TTCGTATAR
+FOXAl MCF7.8ra.b HWI-EAS202 0334:3:1:1022:9556 length=36
LEFF R EF R FE RN RN RN TR
< EFOXAl MCF7.sra.7 HWI-EASZ02 0334:3:1:1022:12326 length=36 3

A AMCTAMMEAAARAAMAMCAMMMASTAMOOA ADOOTEAR R

modENCODE worm server

EuPathDB server

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



View FastQ files
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Workflow

abcam’

discover more

Tuols * I 1 | W G a
@FOXA1 MCF7.sra.l178 HWI-EAS202 0334:3:1:1102:18899 length=36
search tools @@GATGGCAGGCATGCTAGAAACAGGTCTGGGGGTT Q
S +FOXA1 MCF7.sra.l178 HWI-EAS202 0334:3:1:1102:18899 length=36 | ChiPseq webinar
@ m ! L
EIE’A@BB:B@ABDBBB (7987BB<AL#H#########4#
Upload File from your com B M % -
NTCACCTGCOTEAACTTTGAAC CACTCCOARACACA
UCSC Main table browser +FOXAl MCF7.sra.l HWI-EAS202 0334:3:1:1019:2155 length=38
e S e 4: Input_MCF7.sra.fastq @ SR
ASCII I AB% ength=3§
Decimal Hex ecimal Hex Char ﬁml-l-hu—ﬂm ., - 8: 19G_LoVo.sra.fastq ® & X
0 0 INULL] 32 20 [SPA 64 40 Position 1 2 "
1 1 33 21 ! .
y > 34 3 ot TR Base A G : FOXA1 MCF7.sra.fastq @ 4 x
3 3 35 23 # or = L=
4 4 36 24 68 4 D
5 5 37 25 % 69 45 E Quality B @ l: FOXAl LoVo.srafastqg @ & %
i} ] 38 26 & 70 46 F .
7 7 39 27 71 47 G string
8 B 40 28 | 72 48 H
)
0 & @ | oo |mo owy ASCII 66 64
11 B 43 2B + 75 4B K
12 C { 44 2C ' 76 4C L — —
13 D [CARRIAGE RETURN] 45 20 77 a0 M Phred 66-33=33 64-33=31
14 E [SHIFT 0UT] 46 2E 78 4 N
15 F {SHIFT IN] 47 2F 9 4F O Error 0.0005 0.0008
16 10 48 30 0 a0 50 P
17 11 49 11 81 51 Q Prob.
18 12 50 32 2 82 52 R
33
EE T [ T
21 15 53 s 5 85 55 U 117 75 u
22 16 54 36 6 86 56 L' 118 76 v
23 17 55 7 7 87 57w 119 77w mgth=36
24 18 56 8 8 88 58 X 120 78 x
25 19 57 39 9 89 59 Y 121 79 v
26 1A 58 3A : 90 54 z 122 TA z mgth=38
27 1B 59 B H 91 58 I 123 7B {
28 1c [FILE ‘;.'l—'lr-c TOR] 60 3C = 92 5C \ 124 7Cc |
29 1D (GROUP SEPARATOR] 61 D = 93 D] 125 D} ength=36
( 30 1E (RECORD SEPARATOR] 62 3E = 94 5E - 126 TE - )
31 1F .'1-'1‘1"' SEPARATO 63 3E 2 95 SE — 122 ris [DEL]

Discover more at www.abcam.com
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FastQ Groomer

Tools X . Histo 4
— FASTQ Groomer (version 1.0.4) Help from Biostar Q, @ i =

File to groom: [3 7] Q
1: FOXAL LoVo.sra.fastg 3 I

Analyze Data

NGS: QC and manipulation
Select high guality segments

Build base quality distribution e

Input FASTQ guality scores type: 24.0 GB ¥ % ®
Tabular to FASTQ converter Nurmina 1.3-1.7 =
FASTQ Quality Trimmer by Advanced Options: 4: Input MCF7.sra.fastqg @ & n
sliding window Hide Advanced Options =
3: IgG_LoVo.sra.fastg @@ K

FASTQ Trimmer by column

What it does

FASTQ to Tabular converter 2: FOXAl1 MCF7.srafastq @ 4 %

FASTQ to FASTA rt tg
0 converter 1: FOXA1 LoVo.srafas @& SR

FASTO Summary Statistics by
column This tool offers several conversions options relating to the FASTQ format.

FASTQ splitter on joined paired
end reads

FASTQ joiner on paired end
reads

FASTO Masker by quality score

Manipulate FASTQ re
various attributes

5 0N

FASTO Groomef convert
between various FASTQ quality

When using Basic options, the output will be sanger formatted or cssanger
farmatted (when the input is Color Space Sanger).

When converting, if a quality score falls outside of the target score range, it will
be coerced to the closest available value (i.e. the minimum or maximum).

When converting between Solexa and the other formats, quality scores are
mapped between Solexa and PHRED scales using the equations found in Cock P,
Fields C|, Goto N, Heuer ML, Rice PM. The Sanger FASTQ file format for sequences

with quality scores, and the Solexa/lllumina FASTQO variants. Nucleic Acids Res.
2009 Dec 16.

When converting between color space (cs5anger) and base/seguence space
(Sanger, lllumina, Solexa) formats, adapter bases are lost or gained; if gained, the

bmemn W e sirmdd mr #lan mrdmmtar Wais rmamar romsinet m o mmlae rmmen samel s e
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FastQ Groomer abcam

Analyze Data ¥ Share ' C {elp ing 34%

s Histo 4
Hhls — FASTQ Groomer (version 1.0.4) Help from Blostar(Q, (@ |[¢* i e
NGS: OC and manipulation
File to groom: [3 & 0

Select high guality segments

1: FOXAL LoVo.sra.fastg 3 I

Abcam_ChIPseq_webinar
Build base guality distribution - a9

Input FAST uality scores type: 33.1 GB ¥ e ®
Tabular to FASTQ converter lNumina 1.3-1.7 =

FASTQ Quality Trimmer by Advanced Options: 5: FOXAl LoVo fastqsﬂ"g 3 f x
sliding window Hide Advanced Options = er
FASTQ Trimmer by column 4: Input MCF7.srafasta @ 4 x
FASTQ to Tabular converter m
3: lgG_LoVo.sra.fastqg @ & x

FASTQ to FASTA converter
FASTQ Summary Statistics by What it does 2: FOXA1 MCF7.sra.fastq @ 4 x
column This tool offers several conversions options relating to the FASTQ format.

P g Q 1. FOXA1 LoVo.srafasty @ & %
FASTQ splitter on joined paired When using Basic options, the output will be sanger formatted or cssanger
end reads farmatted (when the input is Color Space Sanger).
FASTQ joiner on paired end When converting, if a quality score falls outside of the target score range, it will
reads be coerced to the closest available value (i.e. the minimum or maximum).
FASTO Masker by quality score When converting between Solexa and the other formats, quality scores are

mapped between Solexa and PHRED scales using the equations found in Cock P,

Manipulate FASTQ re
various attributes

o Fields CJ, Goto N, Heuer ML, Rice PM. The Sanger FASTQ file format for sequences

with quality scores, and the Solexa/lllumina FASTQ variants. Nucleic Acids Res.
FASTQ Groomef convert 2009 Dec 16.
t_:etween various FASTQ quality When converting between color space (cs5anger) and base/sequence space
4 (Sanger, lllumina, Solexa) formats, adapter bases are lost or gained; if gained, the >

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



Read alignment (bowtie mapping)

Analyze Data
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discover more

Tools ;';
Genome Diversity

NGS TOOLEBOX BETA

Phenotype Association

NGS: QC and manipulation

NGS5: Mapping

Parse blast XML output

Megablast compare short reads
against htgs, nt, and wgs
databases

Bowtie2 is a short-read aligner
Lastz map short reads against
reference sequence /
Map with Bowtie for lllumina

Map with BWA for lllumina

NGS: SAM Tools

NGS: GATK Tools (beta)
MNGS: Peak Calling

NGS: RMA-seq

MNGS: Picard (beta)

NGS: Variant Analysis

KRICE: WiCE Manimulatinm

<

Round to nearest 10 H

Number of mismatches for SOAP-like alignment policy {(-v):

-1

-1 for default MAQ-like alignment policy

Whether or not to try as hard as possible to find valid alignments when

they exist (-y)

Do not try hard =
Tryhard mode is much slower than regular mode
Report up to n valid alignments per read (-k):

1

Whether or not to report all valid alignments per read (-a);

Do not report all valid alignments =

Suppress all alignments for a read if more than n reportable alignments
exist (-m):

1
-1 for no limit

Write all reads with a number of valid alignments exceeding the limit set
with the -m option to a file (--max):

Write all reads that could not be aligned to a file (--un):

Whether or not to make Bowtie guarantee that reported singleton
alignments are 'best' in terms of stratum and in terms of the quality values

History

~u
L=

Abcam_ChlIPseq_webinar

44.2 GB ¥ % ®
9: FOXAl LoVo bowti @ 4 x
e_hgl9

8: Input MCF7 bowtie @ 4 %
_hgl9

7:19G_LoVo bowtie h @ & x
gl9

6: FOXA1 MCF7 bowtie @ 4 x
_hgl9

5. FOXAl LoVo fastgs @ 4 %
anger

4: Input MCF7.sra.fast @ 5 %
q

3: 1gG_LoVo.sra.fastg & & x
2. FOXA1 MCF7.srafa @ 4 x
5tq

1: FOXA1 LoVo.srafas @ 4 %

ig

Discover more at www.abcam.com
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View sam files

abcam’

discover more
http://samtools.github.io/hts-specs/SAMv1.pdf
Tools £ | @5QSN:chrX LN:155270560 History I
{@5Q SN:chrY LN:59373566
Motif Tools @PG ID:Bowtie VN:0.12.7 CL:"bowtie -q —p 8 =S —n 2 —e 70 -1 28 —-maxbts 125 -k 1 - )
Multiple Alignments FOXA1_MCF7.sra.6 HWI-EAS202_0334:3:1:1022:9556 length=36 4 = . : o
Metagenomic analyses FOXALl_MCF7.sra.4 0 chr3 Abcam_ChIPseq_webinar
Genome Diversity FOXAl MCF7.5ra.10 16 chr? 44.2GB © % »
FOXA1 MCF7.5ra.7 HWI-EAS202_0334:3:1:1022:12326 length=36 4 =
NS TODLROX BETA FOXA1_MCF7.5ra.8 HWI-EAS202_0334:3:1:1023:20321 length=36 4 % FOXAL LoVo bowtl @ ¢ x
51 - :3:1: : En = R
Phenotype Association = = 9 e_hgld
R - ulati FOXAl MCF7.5ra.2 16 chr3
o and manipulation - %
FOXA1_MCF7.sra.1 16 chr3 8: Input MCF7 bowtie @ 4 x
NGS: Mappin
a3 2apping FOXA1 MCF7.sra.11 16 chr? -hg19
NGS: SAM Tools
- FOXAL1_MCF7.5ra.9 0 chrls 7:1gG_LoVo bowtie h @ 4 x
Filter SAM or BAM, output SAM
: FOXAl MCF7.sra.3 16 chrl? 919
or BAM files on FLAG MAPQ RG - sra cnr
LN or by region FOXAl_MCF/7.sra.15 s chrl 6: FOXA1 MCF7 bowtie @ 4 x
c eu from BAM FOXA1_MCF7.sra.14 0 chrd _hgl9
enerate pileup from
- FOXAl MCF7.sra.13 16 chr3
dataset 5: FOXA1 LoVo fastgs @ 4 x
FOXAl MCF7.sra.16 0 chr4 anaer
w c?;':';::' e FOXAL_MCF7.sra.5 16  chrs
FOXAl_MCF7.sra.17 16 chrl 4 Input MCF7.sra.fast @ 4 x
Slice BAM by provided regions FOXA1_MCF7.sra.12 0 chrg q
rmdup remove PCR duplicates FOXALl _MCF7.5ra.24 HWI-EA5202_0334:3:1:1031:19808 length=36 4 * 3: lgG_LoVo.sra.fastq @® S
MPileup SMP and indel caller sl Ll ol 2 FOXA1 MCE7.sra.fa
. . FOXAl MCF7.sra.21 16 chr20 t =l ® & X
agstat provides simple stats s1q
g P FOXA1_MCF7.sra.22 0 chri2
— —

Discover more at www.abcam.com
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®
Filter sam files abcam

Analyze Data  Workflow
+ i i

L — Filter SAM or BAM, output SAM or BAM (version 1.1.1) ELStOny < &
Motif Tools Only output alignments with all of these flag bits set: [ x]
Ll Select All || Unselect All Abcam ChiPsea webinar
Metagenomic analyses ; . - a-

) ] Read is paired 44.2 CB % ®
Genome Diversity Read is mapped in a proper pair

The read is unmapped

NGS TOOLBOX BETA .
The mate is unmapped

13: FOXA1 LoVo_aln.ba

Phenotype Association Read strand
NGS: QC and manipulation Mate strand 12: Input MCF7 alnba @ ¢ x
NGS: Mapping Read is the first in a pair m
NGS: SAM Tools Read is the second in a pair
] The alignment or this read is not primary 11: 1gG LoVo aln.bam @ 4 %
F'“;;L;Af?: or BA:HLA?JUE:[ S'ﬂ:: The read fails platform /vendor quality checks
OrEAT Tes on PQ The read is a PCR or optical duplicate 10: FOXA1 MCF7 aln. @ 4 %
LM or by region bam
Skip alignments with any of these flag bits set: I

Generate pileup from BAM

dataset Select All | Unselect All 9: FOXAL LoVo bowti @ 4 x

o e hgl9
SAM-to-BAM converts SAM Read is paired _
format to BAM format Read is mapped in a proper pair 8: Input MCF7 bowtie @ & x
¥ The read is unmapped G ——————— _hgl9

Slice BAM by provided regions The mate is unmapped
Read strand
Mate strand

7:1gG_LoVo bowtie h @ 4 %

rmdup remove PCR duplicates g19

MPileup SNP and indel caller Read is the first in a pair 6:FOXAL MCF7 bowti @ & x
flagstat provides simple stats Read is the second in a pair e _hgl9
i BAM filac The alignment or this read is not primary

{ The read fails platform /vendor quality checks >

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



Peak calling (MACS) abcam

Analyze Data Workflow Shared Data~ Visualization-= Cloud -
Tools X . Histo =
— MACS (version 1.0.1) Help from Biostar Q 9 ™ dd =~ a
Motif Tools Experiment Name: ;QH M:ul’:fh:m Idaba lj}and @ & x
; ; a ml repo
Multiple Alignments FOXAL ChiPseq MCF7
Metagenomic analyses _ _ 18: MACSondatalzand @ 4 x
Genome Diversity Paired End Sequencing: data 10 (control: wig)
Single End B
NGS TOOLBOX BETA ) 17:MACSondatal2and @ 4 x
Phenctvas Assoclation ChiP-Seq Tag File: [ £ data 10 (treatment: wig)
YR 10: FOXAL MCF?7_aln.bam -
NGS: OC and manipulation 16: MACS on data 12 and @ 4 %
NGS: Mapping ChiIP-5eq Control File: [3 & I!iata 1(.': B
12: Input_MCF7_aln.b - interval)
NGS: SAM Tools b ekl
NGS: GATK Tools (beta) Effective genome size: 15: MACS on data 12 and @ 4 x
NGS: Peak Cﬂ.”il‘lﬂ 270000000 data 10 {D‘eakﬁ: mter'.ra_ll
SICER Statistical approach for default: 2.7e+9 14: MACSon data 12 and @ 4 x
the.ldemiﬁca.tion of ChiP- Tag size: data 10 (peaks: bed)
Enriched Regions
36 13: FOXA1l LoVo_aln.ba @& &S x
MALCS Model-based Analysis of m
ChiP-5eq Band width:
12: Input MCF7 aln.bam
NGS: RNA-seq 300 ® 4 X
NGS: Picard (beta) Pvalue cutoff for peak detection: 11:1gG LoVo_aln.bam @ & R
NGS: Variant Analysis
le-05 10: FOXA1 MCF7 aln.ba
NGS: VCF Manipulation default: 1o ' ahba @ & %
: m
snpEff i . . i i . . -
Select the regions with MFOLD high-confidence enrichment ratio against
1 4 background to build model: >

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



Peak calling (MACS)

Analyze Data

abcam’

discover more

Tools ;';

Maotif Tools
Multiple Alignments

Metagenomic analyses

Genome Diversity

NGS TOOLBOX BETA

Phenotype Association

NGS: OC and manipulation

NGS: Mapping
NGS: SAM Tools
NGS: GATK Tools (beta)

NGS: Peak Calling

SICER Statistical approach for
the Identification of ChiP-
Enriched Regions

MALCS Model-based Analysis of
ChlIP-5eq

NG5: RNA-58q
MNGS: Picard (beta)
MNGS: Variant Analysis

NGS: VCF Manipulation

snpEff

L4

Parse xlIs files into into distinct interval files:

v

Save shifted raw tag count at every bp into a wiggle file:

Save -

Extend tag from its middle point to a wigextend size fragment.:
-1

Use value less than 0 for default (modeled d)

Resolution for saving wiggle files:

10

Use fixed background lambda as local lambda for every peak region:

up to 9% more time consuming

3 levels of regions around the peak region to calculate the maximum
lambda as lecal lambda:

1000,5000,10000

Build Model:
Do not build the shifting model 3

Arbitrary shift size in bp:
100

Diagnosis report:
Do not produce report (fastery 3
up to 9% more time consuming

History

3
L=

19: MACS on data 12 and
data 10 (html report}

18: MACS on data 12 and
data 10 (control: wig)

17: MACS on data 12 and
data 10 (treatment: wig)

16: MACS on data 12 and

data 10 (negative peaks:
interval)

15: MACS on data 12 and
data 10 (peaks: interval)

14: MACS on data 12 and
data 10 (peaks: bed)

@ P

13: FOXA1 LoVo_aln.ba
m

12: Input MCF7_aln.bam
11: 1gG_LoVo_aln.bam

10: FOXA1 MCF7 aln.ba
m

@ &

Discover more at www.abcam.com
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Peak calling sanity check

Additional output created by MACS (FOXA1_ChIPseq_MCF7)
Additional Files:

» FOXA1 ChiPseq MCF7 negative peaks.xls
» FOXA1 ChlPseq MCF7 peaks xls

Messages from MACS:

INFO @ Wed, 08 Oct 2014 09:51:37:

# ARGUMENTS LIST:

# name = FPOXAl_ChIPseq MCF7

# format = BAM

# ChIP-seq file = /galaxy-repl/main/files/009/383/dataset_9383838.
# control file = /galaxy-repl/main/files/009/383/dataset_0383847.d
# effective genome size = 2.70e+09

# tag size = 36

# band width = 300

# model fold = 32

# pvalue cutoff = 1.00e-05

# Ranges for calculating regional lambda are : peak _region,1000,50
INFO @ Wed, 08 Oct 2014 09:51:37: #1 read tag files...

INFO @& Wed, 08 Oct 2014 09:51:37: #1 read treatment tags...

INFC @ Wed, 08 Oct 2014 09:51:49: 1000000

INFO @ Wed, 08 Oct 2014 09:52:01: 2000000

INFO @ Wed, 08 Oct 2014 09:52:11: 3000000

INFO @ Wed, 08 Oct 2014 09:52:21: 4000000

INFC @ Wed, 08 Oct 2014 09:52:32: 5000000

INFC @ Wed, 08 Oct 2014 09:52:43: 6000000

INFC @ Wed, 08 Oct 2014 09:52:53: 7000000

INFO @ Wed, 08 Oct 2014 09:53:04: 8000000

INFC @ Wed, 08 Oct 2014 09:53:15: 9000000

MPseg_MCF7_treat_chr2" description="Shifted Merged MACS tag counts for every 10 bp"

11431
11441
11451
11461
11471
11481
11491
11501
11511
11521
11531
11541
11551
11561
11571
11581
11591
11601
11611
11621
11951
11961
11071

B T R = A =R SRRy

¥ 19: MACS on data 12 and

data 10 (html report)

18: MACS on data 12 and
data 10 (control: wig)

17: MACS on data 12 and
data 10 (treatment: wig)

16: MACS on data 12 and
data 10 (negative peaks:
interval)

15: MACS on data 12 and
data 10 (peaks: interval)

14: MACS on data 12 and
data 10 (peaks: bed)

& |

abcam’

discover more

#peaks file

# This file is generated by MACS

# ARGUMENTS LIST:

# name = FOXA1_ChlIPseq_MCF7

# format = BAM

# ChIP-seq file = fgalaxy-repl/main/files/009/383 /dataser_9383838.dat
# control file = fgalaxy-repl/main/files/009/383 /dataset_9383847.dat
# effective genome size = 2.70e+09

# tag size = 36

# band width = 300

# model fold = 32

# pvalue cutoff = 1.00e-05

# Ranges for calculating regional lambda are : peak_region,1000,5000,10000
# unique tags in treatment: 14826089

# total tags in treatment: 21188600

# unique tags in control: 8228973

# total tags in control: 8335100

#d =200

#chr start end length summit tags -10*leglO(pvalue) fo
chrl 780950 781339 389 195 14 110.23

chrl 852480 853459 979 420 24 61.62

chrl 1008944 1009947 1003 258 48 237.63

chrl 1014777 1015550 773 183 19 68.97

chrl 1059434 1061205 1771 850 104 359.87

rhrl 1NR7737 1NRRAZA RRQ IR? 2n RS 4R

track name="MACS peaks for FOXAL_ChIP_MCF7

chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl
chrl

780950

852480
1008944
1014777
1059434
1067737
1071775
1440160
1611790
1694316
1724550
1725625
1784478
1789576
1933232
2035986
2121024
2139531
2242849
2454504
2466235

781339

853459
1009947
1015550
1061205
1068626
1072324
1440574
1612746
1695236
1725590
1726254
1785595
1791759
1933725
2037385
2121820
2140249
2243468
2455380
2467162

MACS_peak_1 110.23
MACS_peak_2 61.62
MACS_peak_3 237.63
MACS_peak_# 68.97
MACS_peak_5 359.87
MACS_peak_6 65.46
MACS_peak_7 15433
MACS_pealk_8 55.80
MACS_peak_9 55.53
MACS_peak_10 150.32
MACS_peak_11 214.50
MACS_peak_12 84.85
MACS_peak_13 528.68
MACS_peak_14 1161.26
MACS_peak_15 520.55
MACS_peak_16 60.77
MACS_peak_17 73.73
MACS_peak_18 82.17
MACS_peak_19 103.45
MACS_peak_20 62.60
MACS_peak_21 98.20

Discover more at www.abcam.com
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Peak calling sanity check abcam

F A B[ € | D ] E | E [ & [ H ] ] |
. ~ aks file
History < o 2 |#This file is generated by MACS
3 |# ARGUMENTS LIST:
19: MACSondata12and @ & x "4 |#name = FOXAL ChiPseq_MCFT
data 10 (html report) 5 |#format = BAM
6 |#ChIP-seq file = /galaxy-repl/main/files/009/383/dataset_9383838.dat
18:MACSondatal2and @ 4 x "7 |# control file = /galaxy-repl/main/files/009/383/dataset_9383847.dat
data 10 (control: wig) I # effective genome size = 2.70e+09
9 |#tagsize =36
17: MACSon data 12 and @ 4 % 10 |#band width = 300
data 10 (treatment: wig) 11 |# model fold = 32
T3z |# pvalue cuteff = 1.00e-05
16: MACSondatal2 and @ 4 x E# Ranges for calculating regional lambda are : peak_region,1000,5000,10000
data 10 (negative peaks: 14 |#unigue tags in treatment: 14826083
interval) _15 |#total tags in treatment: 21188600
_ 16 |# unigue tags in control: B228573
15: MACSondatalZand @ 4 x 17 |# total tags in control: 8335100
data 10 (peaks: interval) 18 [#d=200
. 19 |#chr start end length summit tags ¥ HNAME? fold_enrichr FDR{%)
67,400 regions, 19 comments 720 |chn 780850 781339 389 195 14 110.23 12.75 1.08
format: interval, database: hg19 21 |chn 852480 853459 979 420 24 6162 11.35 2.62
- 22 |chr1 1008944 1009947 1003 258 48 237.63 225 0.3%
0 L ® 23 [chr1 1014777 1015550 773 183 15 68.97 10,02 2.15
I T t Ensembl Current 24 |chn1 1058434 1061205 1771 850 104 359,87 27.36 0.21
e ¢ RViewer main 25 |chn 1067737 1068626 889 g2 20 65.46 12.34 2.37
! man 26 |chr1 1071775 1072324 549 370 24 154.33 19.12 0.63
display at UCSC main = 27 o 1440160 1440574 414 194 16 55.8 5.36 3.15
Chrom 2.Start 3. End 28 |chn 1611790 1612746 956 557 18 55.53 10.02 3.19
u : 29 [chr1 1694316 1695236 920 279 31 150.32 24,59 0.66
fpeaks file 30 [chrt 1724550 1725590 1040 531 81 2145 15.73 043
¢ This file is generated by MACS 31 |chn 1725625 1726254 629 188 2 B4.85 10.41 157
¢ ARGUMENTS LIST: 32 |ehn 1784478 1785595 1117 774 B2 528.68 38.16 0.15
¥ nome = FOXAL ChIPseg MCF? .33 |[chrl 1785576 1791759 2183 1383 158 1161.26 74.67 012
i = 34 [chr1 1933232 1933725 453 267 76 520,55 19.15 0.15
¢ format = BAM 35 |chn1 2035886 2037385 1359 703 a2 60.77 9.88 2.69
¢ ChIP-seg file = /golaxy-repl/moin/fil 36 |chrl 2121024 2121820 756 387 19 73.73 8.2 193
37 |chn 2138531 2140249 718 382 25 82.17 11.1 1.62
14:MACSondata12and @ ¢ x 38 [chr1 2242849 2243468 619 324 30 103.45 10.74 119
data 10 (peaks: bed) 39 |chn 2454504 2455380 876 14 b}) 62.6 10.57 2.55
e 40 |chn1 2466235 2467162 927 478 28 98.2 12.49 1.29
41 [chr1 2512229 2513235 1006 316 27 110,09 20,94 1.08
oA RGN @ | # | % 42 [chr1 2718122 2718510 3gs 185 20 182.47 18.21 0.5
m 43 |chn 2782677 2783563 886 199 56 395.18 40,98 0.17
44 |chrl 3001933 3003366 1433 690 50 150.18 222 0.66
12: Input MCFZ alnbam | @) # | % 45 |chrl 3043579 3044573 904 353 55 25229 12.86 036

Discover more at www.abcam.com Copyright © 2014 Abcam plc.
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Peak calling sanity check

History 3 l:i

19: MACSondata 12 and @ 4 %

data 10 (html report)

18: MACSondata 12 and @ 4 x

data 10 (control: wig)

17: MACSon data 12 and @ 4 %

data 10 (treatment: wig)

16: MACSondatalZand @ 4 x .
data 10 (negative peaks: Whether my ChIP-seq experiments work or not?
interval)

15: MACSondatalZand @ 4 x

data 10 (peaks: interval)
67,400 regions, 19 comments
format: interval, database: hgl9

Looking at interval files

0|2 - » Visual inspection of binding signal
==

At ' Looking at motif discovery results

.Chrom 2.5tart 3.End

fpeaks file

¥ This file is generated by MACS

% ARGUMENTS LIST:

¥ nome = FOXAL ChIPseg MCF?

¥ format = BAM

% ChIP-seg file = Sgalaxy-repl/main/fil

14: MACSondatalZand @ 4 x
data 10 (peaks: bed)

13: FOXA1 LoVo_aln.ba AV AR
m

12: Input MCF?7 aln.bam @ 4 %

Discover more at www.abcam.com
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Peak calling sanity check abcam

FOXA1, MCF7 cells Smallest to largest FOXA1, LoVo cells Smallest to largest
" r pr—

#chr start end length summit 1ags HNAME?  fold_enrichf§ FDR(3%) 1 |#chr start end length summit tags " #NAME? |fold_enrichrfFDR (%)
chrs 104951553 104954096 2543 968 711 3100 3323 9 ches 116177834 116179259 1425 747 66 27598 zo.a?l i
3 |chr4 101659056 101703001 3545 2442 842 3100 3 | o 3 |chra 149874535 149876113 1578 766 67 23831 15.93] [\
chrs 15878819 198820659 3250 2235 682 3100 30 o "4 |[chr1? 15894112 15894996 884 567 31 143.25 15.65] o
_5 |chr5 23433478 23496612 3134 1376 905 3100 303.2. 0 "5 [chr17 76404816 76406085 1279 785 58 198.93 15.21] o
6 chix 16679646 16681811 2165 1052 669 3100 3032 9 "6 |chri1 124693095 124694258 1163 618 36 13189 14.64] [
7 chix 69439770 69440829 1059 618 485 3100 2986 9 7 |chris 55988312 55988773 261 185 0 14825 13.74) 0
_ 8 |chrig 21754144 21796891 2747 1870 554 3100 297.7! o "8 |[chra 113003730 113005484 1764 647 51 13425 12.58] [\
9 [chrs 57365345 57366720 1375 566 570 3100 2968 [ "9 |che3 182326547 182328350 1812 1023 80 23132 123 i
710 chr22 29217442 29220242 2800 1644 617 3100 2948 o 710 |chr10 70976037 70977787 1750 1005 54 14689 11.98) 0
11 [chrl4 38014909 38017370 2461 1371 834 3100 2913 9 11 [chrt 167051198 167053631 2433 741 2 14984 11.79) [
12 chris 52432497 52435727 3230 2002 637 3100 28 9 12 [chra 124690675 124691866 1101 853 50 16053 11.77) [}
13 |chr2 162727242 162729791 2549 1629 575 3100 283.1: 0 13 [chrn 61606618 61608336 1718 733 60 132.7 10.98 0
14 |chr10 68874080 68876479 2399 833 475 3100 282.2° 0 14 |chr13 41218458 41220190 1731 1014 53 167.81 10.98] ]
15 chn2 189227945 189230610 2665 o711 531 3100 2804 o 15 [chris 29693130 29694540 1401 918 49 14613 10.98} 0
16 [chra 68794026 68796123 2087 558 624 3100 2804 9 16 |chr2 43861267 43862449 1182 708 57 15181 10,98} [
37 [chrl 22674381 22675898 1517 686 388 3100 2795 9 17 [chr2 208879431 208880875 1544 a79 a1 1264 10,98} [}
18 |chrX 82068375 82069481 1106 587 471 3100 277.7. 0 T18 |chrs 73388792 73390442 1650 807 &7 128.52 10.75) 0
119 chré 162120738 162123716 2978 1471 950 3100 275 o 719 [chris 77103220 77104798 1578 741 4@ 17062 10.74 0
20 ctrs 25254507 25256218 1621 843 371 3100 275. o 20 |chria 74590896 74601434 1538 648 40 13694 10.71] 0
H H H . 21 (chr8 67625148 67627511 2363 1334 826 3100 273.1 0 21 |chr1? 64139390 64140548 1159 871 40 137.15 10,57 0
Sortlng the interval file: 22 e 66917118 66918987 1869 877 a4 3100 2704 9 22 |chr2 152507555 192508899 1344 781 50 15817 10.43 [}
. 723 chr2 97928917 97932273 3356 1373 538 3100 2695 o 23 |chri0 69895168 69896783 1615 209 a1 1359 103 o
First by FDR (Sma”est to 24 ch2 10626608 10628203 1505 836 396 3100 269.1 o 24 |chra 105887324 105888931 1607 937 a1 14313 103 o
25 chrs 75684369 75686171 1802 933 a17 3100 2686 9 25 [chr17 28671108 28672535 1427 817 48 1248 10,14 [
Iargest), then by 26 [chrs 29905375 29908723 3348 914 596 3100 266.7 o 26 |chr18 47653283 47656381 3088 1848 88 20025 9.97] [
. 27 |chrs 82560451 82562085 1634 775 444 3100 2667 9 27 |chea 48579736 48581225 1489 793 46 14713 5.88 0
fold enrichment (|argest to 22 w0 122012007 122013584 1577 877 283 3100 265.8 o 28 |chria 75666996 75668487 1491 365 52 13479 9.83 0
— 29 chr2l 22610613 22612309 1656 796 481 3100 265.8 o 729 |che? 128980568 128983804 3236 1348 130 229.28 9.71 ]
Smallest) 30 chra 89331958 89333621 1653 848 372 3100 2649 o 30 [cheo 20382270 20383628 1358 683 48 13247 9.63 [
31 |chri3 108614175 108616389 2214 643 553 3100 2631 9 31 [chr11 114317990 114320346 2356 776 64 17413 5.61] 0
32 chn2 162700715 162702247 1532 801 a29 3100 2631 o 32 |ches 46949803 46951842 2039 539 55 16727 5.52 0
ichrll 84858382 84899368 1486 873 486 3100 262.2: o "33 |chr10 115252379 115254684 2305 1681 58 153.74 9.51 [\
_34 |chr12 61057035 61099564 2525 1473 544 3100 262.24 o 734 |chrs 174804394 174806984 2590 1281 128 206.45 9.49] ]
35 chrs 125461794 125463647 1853 864 459 3100 2605 9 35 [chra 113033655 113035260 1605 871 66 13021 9.36) [
736 chn2 213804218 213806420 2202 797 399 3100 2596 o 36 |ch8 50623325 90624995 1670 943 54 14561 5.34 0
37 chrs 136927574 136929981 2407 244 226 3100 2595 o 37 |11 110174970 110177126 2156 1480 81 15682 EE o
_38 |chr5 21170344 21172340 1556 1080 457 3100 259. o "38 |chr17 42765828 42767833 2004 1767 61 134.06 5.29) [\
_39 |chrl 162843360 162844811 1451 646 373 3100 258, 0 739 |chr1 192830624 192831986 1362 575 51 125.9 9.23 ]
740 chrs 124051822 124055875 4053 3095 607 3100 258, o 40 |chr10 97387813 97389681 1868 o77 86 18098 9.23 0
41 chix 11256815 11258383 1568 801 356 3100 258, o 41 |chr1s 20262322 20264372 2050 1189 87 16219 5.23 0
_42 |chr2 198477539 198480531 2992 865 641 3100 258.11 0 42 |chre 70490080 70491678 1599 689 53 133.81 5.12 [\
_43 |chrd 125808108 125810040 1932 1022 438 3100 257.5 0 "43 |chr11 114653498 114655306 1808 1122 51 166.87 8.94) [\
44 [chr2 165548112 165552676 4564 2004 764 3100 2567 9 34 chrs 4319616 4322089 2473 743 82 17759 8.85 o
45 chrg 94677448 94680000 2552 1164 904 3100 2567 o 45 |chr2 46190088 45152447 1459 485 65 12468 8.79 0
46 |chra 106506627 106508470 1843 784 423 3100 2558 9 46 |chr2 48340325 48342316 1951 1411 56 17792 8.79 0
_ 47 |chr5 22762090 22763623 1533 799 443 3100 255.8° o "a7 |chr21 38159951 38161684 1743 721 54 138.2 8.79 [\
_48 |chr15 93288445 93289898 1453 852 368 3100 254.91 0 "48 |chrb 136886254 136889502 3648 1164 130 151.09 8.67] [\]
49 [chr13 86289367 86291563 2226 1338 628 3100 253.1 9 39 chn17 39057862 39060389 2527 578 89 17503 8.65 o
50 [chr3 140675149 140676528 1779 288 420 3100 2522 9 50 [chrt 68663149 68664655 1506 243 56 17319 8.64 0

# of peaks with < 1% FDR: 42,041 # of peaks with < 1% FDR: 430

Fold enrichment range: 3.8 ~ 332.35 Fold enrichment range: 3.05 ~ 20.37
Tags range: 14 ~ 4932 Tags range: 15~ 224
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Peak calling sanity check abcam

FOXA1, MCF7 cells Largest to smallest FOXAL, LoVo cells Largest to smallest

#chr start end length summit 1ags " ENAME? l;ld_enncnn DR(3%) 1 |#chr start id length summit tags " HNAME? Id_eﬂrichnl]ﬁ.t%]
chrs 104951553 104954096 2543 968 711 3100] 33235 0 ches 116177834 116179259 1425 747 66 27508 20.37] i
3 [chra 101699056 101703001 3945 2242 842 3w0f 31505 0 3 |chra 149874535 149876113 1578 766 6 23831 15.93 [
chrs 19878815 19882069 3250 2235 682 3100] 305.04 0 T4 |chr17 15894112 15894996 884 567 31 143.25 15.65 0
5 cnrs 23493478 23496612 3134 1376 205 3100f  303.22 0 5 [chr1? 76404816 76406095 1279 785 58 19893 15.21 0
6 chix 16679646 16681811 2165 1052 669 swooff 30322 0 "6 |chri1 124693095 124694258 1163 618 36 13189 14.64 [
7 chix 69439770 69440829 1059 618 485 3100l 298.66 0 7 |chris 55988312 55988773 a61 185 0 14825 13.74 0
8 chris 21794144 21796891 2747 1870 994 swoff 29775 [} "8 |chra 113003730 113005484 1764 647 51 13425 12.58 [
8 onrs 57365345 57366720 1375 566 570 3100]  296.84 0 "9 [che3 182326547 182328359 1812 1023 80 23132 123 0
710 chr22 29217442 29220242 2800 1644 617 swooff 29486 0 710 |chr10 70976037 70977787 1750 1005 54 14689 11.98 0
11 chri4 38014909 38017370 2461 1371 834 swooff 29138 0 11 [chrt 167051198 167053631 2433 741 2 14984 1179 [
12 chris 52432497 52435727 3230 2002 637 3100) 285 [} 12 [chra 124690675 124691866 1101 853 50 16053 1177 [}
13 [ctr2 162727242 162729791 2549 1629 575 3i00]  283.18 0 713 [chr 61606518 61608336 1718 733 60 1327 10.98 0
14 chr10 68874080 68876479 2399 833 475 swooff 28227 0 14 [chr13 41218459 41220190 1731 1014 55 16781 10.98 0
15 chn2 189227945 189230610 2665 o711 531 swooff 23045 0 15 [chris 29693130 29694540 1401 918 49 14613 10.98 0
16 [chra 68794026 68796123 2087 558 624 swooff 28045 0 16 |chr2 43861267 43862449 1182 708 57 15181 10.98 [
37 [chrl 22674381 22675898 1517 686 388 awoff 27954 0 17 [chr2 208879431 208880875 1544 a79 a1 1264 10.98 [}
18 [enrx 82068375 82069481 1106 587 an swof 27772 0 18 [chrs 73388792 7330442 1650 807 67 12952 10.75 0
119 chré 162120738 162123716 2978 1471 950 3100) 2758 0 719 [chris 77103220 77104798 1578 741 4@ 17062 1074 0
20 ctrs 25254507 25256218 1621 843 371 3100) 2758 0 20 |chria 74590896 74601434 1538 648 40 13694 1071 0
: ; A 21 |chrg 67625148 67627511 2363 1334 826 awo]  273.17 0 21 |chr1? 64130390 64140549 1159 871 0 13735 10.57 0
Sortlng the interval file: 22 e 66917118 66918987 1869 877 a4 siooff 27044 0 22 |chr2 152507555 192508899 1344 781 50 15817 10.43 [}
. 723 chr2 97928917 97932273 3356 1373 538 swoff 26052 0 23 |chri0 69895168 69896783 1615 209 a1 1359 103 o
First by FDR (Sma”est to 24 ch2 10626608 10628203 1505 836 396 3100]  260.12 0 24 |chra 105887324 105888931 1607 937 a1 14313 103 o
25 chrs 75684369 75686171 1802 933 a17 awoff 26861 [} 25 [chr17 28671108 28672535 1427 817 48 1248 10.14 [
Iargest), then by 26 [chrs 29905375 29908723 3348 914 596 siof 26679 [ 26 |chr18 47653283 47656381 3088 1848 88 20025 9.97 [
. 27 |chrs 82560451 82562085 1634 775 444 swoff 26679 0 27 |chea 48579736 48581225 1489 793 46 14713 5.88 0
fold enrichment (Iargest to 28 w0 122012007 122013584 1577 877 483 3100} 265.88 [ 28 |chra 75666996 75668487 1491 365 52 13479 9.83 0
— 29 chr21 22610613 22612309 1696 796 481 swof| 26588 0 29 [che? 128980568 128983804 3236 1348 130 22928 871 0
Smallest) 30 chra 89331958 89333621 1653 848 372 swof 26497 0 30 [cheo 20382270 20383628 1358 683 48 13247 9.63 [
731 chr13 108614175 108616389 2214 643 553 sooff 26315 0 31 [chr11 114317990 114320346 2356 776 64 17413 .61 0
32 chn2 162700715 162702247 1532 801 a29 swoff 26315 0 32 |ches 46949803 46951842 2039 539 55 16727 5.5 0
33 [chrid 84898382 94899868 1486 873 486 swooff 26224 0 33 [chri0 115252379 115254684 2305 1681 58 15374 5.51 o
34 [chri2 51097035 61099564 2529 1473 544 swof| 26224 0 34 [ches 174804304 174306084 2590 1281 128 20645 .49 0
35 chrs 125461794 125463647 1853 864 459 siooff 26051 0 35 [chra 113033655 113035260 1605 871 66 13021 9.36 [
736 chn2 213804218 213806420 2202 797 399 swooff 23061 0 36 |ch8 50623325 90624995 1670 943 54 14561 .34 0
37 chrs 136927574 136929981 2407 244 226 swooff 23951 0 37 |11 110174970 110177126 2156 1480 81 15682 83 o
38 crs 21170384 21172340 1996 1080 as7 3100) 2593 0 38 |chr1? 42765829 42767833 2004 1767 61 13406 5.29 o
39 et 162843360 162844811 1451 646 373 3100) 2586 0 739 [chr 192830624 192831986 1362 575 51 1259 .23 0
740 chrs 124051822 124055875 4053 3095 607 3100) 2586 0 40 |chr10 97387813 97389681 1868 o77 86 18098 9,23 0
41 chix 11256815 11258383 1568 801 356 3100) 2586 0 41 |chr1s 20262322 20264372 2050 1189 87 16219 .23 0
42 [chr2 198477533 198480531 2992 869 641 swoff 25816 0 a2 |ches 70430080 70491679 1559 689 53 13381 5.12 o
43 [chrs 125808108 125810040 1932 1022 498 swooff 25757 0 a3 ch11 114653498 114655306 1808 122 51 166.87 B.94 o
44 [chr2 165548112 165552676 4564 2004 764 3100]  256.78 0 34 chrs 4319616 4322089 2473 743 82 17759 8.85 o
45 chrg 94677448 94680000 2552 1164 904 swooff 25673 0 45 |chr2 46190088 45152447 1459 485 65 12468 879 0
46 |chra 106506627 106508470 1843 784 423 swof| 25587 0 46 |chr2 48340325 48342316 1951 1411 56 17792 879 0
47 chrs 22762090 22763623 1533 799 443 swof| 25587 0 a7 chea1 38159951 38161694 1743 721 54 1382 879 o
48 |chris 93288445 93289898 1453 852 368 stooff 25496 0 a8 |chrs 136886254 136889902 3648 1164 130 19109 8.67 [
49 [chr13 86289367 86291563 2226 1338 628 3100]  253.13 0 39 chn17 39057862 39060389 2527 578 89 17503 8.65 o
50 [chr3 140675149 140676528 1779 288 420 swooff 25222 0 50 [chrt 68663149 68664655 1506 243 56 17319 8.64 0

# of peaks with < 1% FDR: 42,041 # of peaks with < 1% FDR: 430

Fold enrichment range: 3.8 ~ 332.35 Fold enrichment range: 3.05 ~ 20.37
Tags range: 14 ~ 4932 Tags range: 15~ 224
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Signal visualization (UCSC)

Analyze Data

Workflow Shared

abcam’

discover more

Tools nfn

' Convert Formats |

Tabular-to-FASTA converts
tabular file to FASTA format

FASTA-to-Tabular converter

FASTO to FASTA converter
FASTO to FASTA converter
BED-to-GFF converter
GFF-to-BED converter

MAF to BED Converts a MAF
formatted file to the BED format

MAF to Interval Conwverts a MAF
formatted file to the Interval
format

MAF to FASTA Converts a MAF
formatted file to FASTA format

SFF converter

Wig/BedGraph-to-bigWig

converter

BED-to-bigBed converter

FASTA manipulation

Wig/BedGraph-to-bigWig (version 1.1.0) Help from Biostar Q. @

17: MACS on data 12 and data 10 (treatment: wig} =

| Convert: [3 & |

Converter settings to use:
Default =
Default settings should usually be used.

Syntax
This tool converts bedgraph or wiggle data into bigWig type.

Wiggle format: The .wig format is line-oriented. Wiggle data is preceded by a UCSC
track definition line. Following the track definition line is the track data, which can
be entered in three different formats described below.

BED format with no declaration line and four columns of data:

chromEnda datavaluen
chromEndB datavValueB

chromd chromStarth
chromB chromStartB

variableStep two column data; started by a declaration line and followed with
chromosome positions and data values:

variableStep chrom=chry
chromStartd datavalued

chromStart® datavalueB

[span=windowsSize]

History S ‘:f

25: MACSon data 11 and @ 4
data 13 (html report)

24: MACSon data 11l and @ 4
data 13 (control: wig)

23: MACSon data 1l and @ 4
data 13 (treatment: wig)

22: MACSon data 11l and @ 4

data 13 (negative peaks:
interval)

21: MACSon data 11 and @ &
data 13 (peaks: interval)

20: MACSon data 11 and @ 4
data 13 (peaks: bed)

19: MACS on data 12 and @ 4
data 10 (html report)

18: MACS on data 12 and @ 4
data 10 (control: wig)

17: MACS on data 12 and @ 4
data 10 (treatment: wig)

16: MACS on data 12 and @ 4
data 10 (negative peaks:

Filter and Sort
Hrap——— Y
e fixedStep single column data; started by a declaration line and followed with data Y

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



Signal visualization (UCSC)

29: LoVo 1gG control.big @
Wig

28: FOXA1 ChIP LoVo.bi @
Wi

27: MCF?7 input control. @
bigWig

AR

& %

F x

abcam’

discover more

26: FOXA1 ChIP MCF7.big @
Wig

285.7 MB

format: bigwig, database: hgl9

but item ends at 42160

but item ends at 42170

but it

B & Z [

#F x

line 12169685 of stdin: chromosome
chrUn_gl000241 has 42152 bases,

line 12169686 of stdin: chromosome
chrUn_glo00241 has 42152 bases,

line 12169687 of stdin: chromosome
chrUn_gl000241 has 42152 bases,

b

display at UCSC main

WS Tay e nah vIesy

Binary UCSC Bigwig file

seate EXC | nats
shriz; 54,399, 0000 64,395, 000l 5,908, 000l &5, 0es, 90el &5, 019, 998l &5, 015, asel &5, 629, 824l &5, 025, peel &5, 029, 84| &5, 0as, vel

&5, 049, 200 &5, 045, 200l &5, 059, 200l &5, 955, 400l

o A _aa | D | L L L L]l L Wl L[ L] J,A, Lol (|| LUl L I L LR L (] 1ALL_

ssssssssssss VRN AN FENE | N N EENE BN EIEEEEE ) H EEE N ININE EMINEE BN BN EEEN| ENEIEEE EIIEN DN MEN N BN BENED INDENE BN BN EW W |

Set “Display mode” to “full”
Set “Vertical viewing range” to “min: 0, max: 200"

Set “Data viewing scaling” to “use vertical viewing range setting”

What to look?

Peak shape
Known target genes

Chromosome-wide view

Discover more at www.abcam.com
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Signal visualization (UCSC) abcam

chri2 (pl3,33-024,33)

58 [} { hgia
; ]
19,098, 88| 26, pae, oeal 3o, 000, ave| 48, 90, 0oal sa,e08, 88| 69, 000, age| 79,808, 988 0,808, 88| 98, ga9, 0ea| 109, 080, g0e| 119,080, 88| 120, 000,808| 138, 9e0, eeal
| o FORAL_CRIF MR BisM iz
FOXAl Click to alter the display density of
FOXAL_ChIP_MCF7.bigWig
MCF7_ihRUE_Contiol kigkia .
i | " s " ME— P " et — .
e e
PR R TSR T RPRT e T PO ™ e PRI e iy [T sl i ] e e b ik aid e
" " o ! ™ P | L L s L e s L . N m | L m L i s "
TR
R B N B W W o T T T T R N e L N R (I R ] | S ] B B N N4 | 1 NI = I e
gl T L R o B SRR L L

CeTl tupes From ENGODE
R TRU U VR DR TR TR RN R R T D RO TR TR TR R R

DO
W LU UTRVNR TTRRN AR TN TR |

21 Diase] HURersensitivity Clusters in 1os
AR R [ CRTERA TR V0B 1 T A T T B
REPEST NG EISMENTs bU REReSTH

= 18

803, BEH bases to view items

Zoom in to <

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



abcam’

discover more

De novo motif finding (MEME-ChIP)

Create coordinates of peak summit == 50 bp

= Column A= Colum + Column E + 50

L

00| = [ | un | | | P |

=Column B + Column E-50 Name

FOXA1_summit_100bp.txt

A B c G H | J K L M N & FOXA1_summit_100bp.txt
#echr start end tags P aNAME? fold_enrichr FDR{%) e
chrs 104851553 104954096 711 3100 332.35 ofchrs 104952471 | 104952571 FOXA1_MCF7_00001 TEE oD T
chrd 101699056 101703001 842 3100 315.05 0ffchrs 101701448 § 101701548 [FOXA1_MCF7_00002 Ervr ol g eyl
chrs 19878819 19882069 682 3100 305.04 0offchrs 19881004 | 19881104 [FOXAL_MCF7_00003 LD T 1
chrs 23493478 23496612 905 3100 303.22 0fchrs 23494804 || 23494504 [FOXA1_MCF7_00004 a70s6q 21796064
chrX 16679646 16681811 669 3100 303.22 0offchrx 16680648 | 16680748 JFOXAL_MCF7_00005 aezioe  2uzio1se
chrX 69439770 69440829 485 3100 298.66 0Offchrx 69440338 | 69440438 [FOXA1_MCF7_00006 Sa30409 52038509
chrlg 21794144 21756891 994 3100 257.75 oflchriz 21795864 )] 21736064 FOXAL_MCF?_00007 Soais Rag
chrs 57365345 57366720 570 3100 236.84 Offchrs 57365861 )] 57365961 FOXA1_MCF7_00D0E PTGl e
chr22 29217442 29220242 617 3100 294.86 ofchr22 29219036l 29219136 JFOXA1_MCF7_00009 2o 2hah
chri4 38014909 38017370 834 3100 291.39 0Ofchr14 38016230 38016330 FOXA1_MCF7_00010 lenzisy 162122250
chrlg 52432497 52435727 637 3100 285 ofchrig 52434449 | 52434549 [FOXA1_MCF7_00011 Gsn e :
chr2 162727242 162729791 575 3100 283.18 0fchr2 162728821 || 162728921 [FOXA1_MCF7_00012 97030200 97934340  FOXAIMCFY
chrl0 6BE74080 68876479 475 3100 282.27 oflchr1o 68874863 | 68874963 JFOXAL MCF?_00013 TESE e LT
chr2 185227945 185230610 531 3100 280.45 Offchr2 185228866 | 185228066 [FOXA1_MCF7_00014 e B Bneshid
chré 68794026 68796123 2097 558 624 3100 280.45 0offchr4 68794534 | 68794634 JFOXA1_MCF7_00015 TR Tniee W
chrl 22674381 22675898 1517, 686 388 3100 279.54 0Ofchrl 22675017 22675117 [FOXA1_MCF7_00016 89332766 83332066 FOXALHCF7
chrX 82068375 B2069481 1106, 587 471 3100 277.72 ofichrx 82068912 | 82069012 FOXA1_MCF7_00017 lemess  1e27eises  FOULNCET
chré 162120738 162123716 2978 1471 950 3100 275.9 0fchr4 162122159 | 162122259 [FOXA1_MCF7_00018 61098458 61098558  FOXAIMCFY
chr5 25254597 25256218 1621 843 371 3100 275.5 oflchrs 25255350 25255490 FOXAL_MCF?_00015 e s LTk
chrg 67625148 67627511 2363 1334 826 3100 273.17 0ffchr8 67626432 | 67626532 [FOXA1_MCF7_00020 ST ST et
chrl 66917118 66918987 1869) 877 424 3100 270.44 offchr1 66917945 | 66918045 FOXA1_MCF7_00021 162845056 12834856 || FONATINCE7 100658
chri2 97928917 97932273 3356, 1373 538 3100 269.52 0fchr12 979302401 97930340 [FOXA1_MCF7_00022 2o7S66  L2STESE  FOXALHCEY
chr2 10626608 10628203 1595 836 396 3100 269.12 0offchr2 106273394 | 10627494 [FOXA1_MCF7_00023 125600080 125809180  FOXAI_MCF7
165550866 165550166  FOXA1_MCF7_00043
chrg 756843658  756B61T71 1802 933 417 3100 26B.61 Ofichr8 75685252 ) 75685352 FOXALl_MCF7_00024 04678562 04678662  FOXA1_MCF7_008044
chr5 29505375 25508723 33491 514 556 3100 266.79 oflchrs 29506239 25506339 FOXAL MCF?_00025 S SR
chr5 82560451 82562085 1634 775 444 3100 266.79 0ffchr5 82561176 82561276 [FOXA1_MCF7_00026 Heind SRl el
chri0 122012007 122013584 1577 877 483 3100 265.88 0ofchr10 122012834 | 122012934 [FOXA1_MCF7_00027 e e e | ;gﬁggg;:ggg;g
chr21 22610613 22612309 1696, 796 481 3100 265.88 0Ofchr21 22611359 22611459 [FOXA1_MCF7_00028 loslad  le61s49  FONALHC7 0aes1
chré 89331968 89333621 1653 848 372 3100 264.97 0Offchr4 89332766 )| 89332866 FOXA1_MCF7_00029 7655333 76525433 1
231603868 231603988 FOXA1_MCF7_00054
chrl3 108614175 108616389 2214 643 553 3100 263.15 Ofchrl3 108614768 § 108614868 FOXAL MCF7_00030 31075048 31076048  FOXA1_MCF7_0055

Discover more at www.abcam.com
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De novo motif finding (MEME-ChIP)

Analyze Data

abcam’

discover more

Tools L
search tools [x)

Get Data

Send Data

Lift-Over

Text Manipulation
Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group

Extract Features

Fetch Sequences
Extract Genomic DNA using
coordinates from
assembled/unassembled genomes

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals

Statistics
Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution

Motif Tools

Multiple Alignments
Metaoenomic analvses

FARLAET Lo

>hgl9_chr5_104952471_104952571_+ FOXAl_MCF7_00001
AACCTGTGTCATATTTEACTTCTTCAAT CAATGTACCC TTCTGATCAAGT
GATTAAGCTATTTACTGCTCTTGCACAGAAAGCTATTARATAGATCCTAR
>hgl9_chr4_101701448_ 101701548 _+ FOXAl_MCF7_00002
CCTCARACTTGCTGATCACATCTGTGCTTGTGATATTTGARATGTGCTCT
TTCARGGGCATCTCTCAACATCTCACARAGANTARACCARATGTCAGGTC
>hgl9_chr5_19B81004_19881104_+ FOXAL MCF7_00003
TAATCTTATCTCTARATTCTTATTGACTCTGTTCECTGTAATTGTTGACA
CTGCARACARTTTCTATTTACTC TTACTTAGCATCAAGCCTATAGCCCTG
>hgl9_chr5_23494804_23494904_+ FOXAL MCF7_00004
TATAACAATATTTACATAGAGATARAGAAAGTAATAATACTCTATATATG
CAGCATTCARRATTTCTGCCCTTAGGAAGCTAACATCATTCGTGARAGTT
>hgl9_chrX_16680648_166B074B_+ FOXAl MCF7_00005
GATCTTAGGAGTARATATTCCCTATAGAAGGCTCCTCETTTCCARACTGT
TTACTTTCCTAGCTAGAACAGCCAGAATGACCAGTCCCCACAAAGTAACT
>hgl9_chrX_69440338_69440438_+ FOXAl MCF7_00006
CATCTGTGCARACARGTCCTCCCTEAAGACAMGCACAGTCTGGGAGATEC
CTCACTCTTTATCTCCGAGATCTGTCACACCATATGACATATACAGGTCA
>hgl9_chrl8_21795964_21796064_+ FOXAl_MCF7_00007
CAAATAGAALTTGGATATTTACCTARGATATTGAARAAGTCCAGGCATCA
AAACCACAAAATAACCAGACCTCTCAATGCCCAAACTACTATCARGCGAC
>hgl9_chr5_57365861_57365961_+ FOXAL MCF7_00008
CAATGGTAACTATARGAGARRAGAATATTACTTTGTCTAAATATAGCTCAC
CCCAATGCARACATGACAGCCCAARTCTAATCCTETCTCATCCARATTTA
>hgl9_chr22_29219036_29219136_+ FOXAl_MCF7_00009
TGGCTTTTTCTCTTTCAACATTGCCACTGAATTGTCCTTTOT TGACAGAR
ATTARACACTGCTCACCTACATAGCATCACCECAGCCTTCARGACTCGTT
>hgl9_chrl4_3B016230_38016330_+ FOXAl_MCF7_00010
CATTCAACACTGTGTAAACACCAARGCCTTARCTTAGCARACAGTTGTTA
CAAGTCEGACACTCCARCCACATTCCAAGCTGACATARAATCAARTCACA
>hgl9_chrl8_ 52434449 _52434549_+ FOXAl_MCF7_ 00011
TGCTCTAATACTCCTAAAACAGGTTTTTGCTTGCCTARATAACATCCARA
GGCARATAACTCCACATACAACTGTTTACCCAGTECCTCATGCCAGTGTE
>hgl9_chr2_ 162728821 162728921 + FOXAl_MCF7_00012
TCAGTCTGCTCCAGCCTGTGTTGARRATARARATCATGTTAGCAGRGARA
ACAGCACTGTTGACTTTAGCARGGTGAGCTTTTCTCCC TCTCATC TAAGT
>hgl9_chrl0_6BB74B63_GEBRBT4963_+ FOXAL_MCF7_ 00013
AGATTCCATCTCTGCGCTAATATTTGAC TARCTTCARGATTATGTCAACA
CTGTCTATGCCTCATGCAARACCCTCATGGAMGCARTTAATCTARCAACA

>hgl9_chr2_1B9228B66_1B9228966_+ FOXAL_MCF7_00014
—

FOXAl summit_100bp.fasta <=

History o T

Abcam_ChlIPseq_webinar

61.8 GB ALY

31: Extract Genomic DNA @ 4 x
on data 30

1,000 sequences

format: fasta, database: hgl9

- ®

>hgl19_chr5_1@4952471_124352571_+ FOXAL
AAGCTGTGTCATATTTGACTTGTTGAATCAATGTACCC
GATTAAGCTATTTACTGCTCTTGCACAGAAAGCTATTA
=hgld_chri 101701448 121721548 + FOXAL
COTCAAACTTGCTGATCACATCTGTGCTTGTGATATTT
TTCAAGGGCATCTETCAACATGTCACAAAGAATAAAGC

30: FOXA1 summit 100b @ 4 x
p.txt

29: LoVo 1gG_control.big @ & x

Wig

28: FOXA1 ChIP LoVobi @ 4 %

aWig

27: MCF_input control.bi @ & x
Wi

26: FOXA1 ChIP_ MCF7.bi @ 4 %

gWig

Discover more at www.abcam.com
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De novo motif finding (MEME-Chip) ~ akcam

http://meme.nbcr.net/meme/cgi-bin/meme-chip.cgi

MEME Suite Menu
H-Submit A Job Use this form fo submit DMA sequences to MEME-

) . ) ChiR. MEME-ChIFP iz designed especially for

:I Documentation I M E M E- C h I P dizcovering motife in LARGE [(50MB maximum) sets

I-Downloads A of short (arcund 500bp) DMA sequences centered on
¥,

H-User Support =000 *  Motif Analysis of Large DNA Datasets locations of interest such as those produced by ChiP-
H-Allemate Servers seq experiments.

~Authors Version 4.9.1

—Citing

— Data Submission Form |

Perform motif discovery and enrichment on large DNA datasets.

Input the sequences
Enter DNA sequences in which you want to find njotifs
[ choose Fil= | |7 FOXA1_sum...Obp.fasts | or [ paste the sequences

Input the motif database
[ JASPAR Vertebrates and UniPROBE Mouse :]

Input job queue details
Enter your email address.
Ixichan@abi.ac_uk |
Re-enter your email address.
bcbhan@abi.ac_uk |

Optionally enter a job description.
FOXA1_top1000_peaks

[F Universal options
[ » MEME options

[ » DREME options

[ » CentriMo options

et Bl e

Start search Clear Input

Version 4.9.1 Please send comments and questions to: meme i sdscedu Powered by (pal

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



De novo motif finding (MEME-ChIP)

DEscripTION

FOXAL_toplO00_peak motifs

Morirs

The motifs found by the programs MEME, DREME and CentriMe; clustered by similarity and ordered by E-value.

Motif Found Discovery/Enrichment Program E-value Known or Similar Motifs
= FOXAL (MADL48.3)
4 MEME 4.5e-378 || Foxa2 (MADD47.2)
x""% l g FoxaZ_primary (UPODOZ3 1)
S _— Eed _— =
Reverse Complement = thow 12 More 7 CentriMo Group *
Motif Found Discovery/Enrichment Program E-value Known or Similar Motifs
= Nr5a2 (MADS05.1)
L T DREME 5.4e-010 RORA 1 {MAODYL.LY
P MR4AZ (MADLRO0.17

- ™ om om A

Reverse Complement =

Motif Found Discovery/Enrichment Program E-value Known or Similar Motifs

S . -
EEA AT DREME 1.3e-006

- ™ o™ ow W

Reverse Complement =

abcam’

discover more

Distribution

N\

Distribution

Mot Centrally Enriched

Distribution

Mot Centrally Enriched

Discover more at www.abcam.com
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De novo motif finding (MEME-Chip) ~ akcam

DESCRIFTION

FOXa1l_Lovo

Maomnrs

The motifs found by the programs MEME, DREME and CentriMo; clustered by 5imi|a rity and ordered by E-wvalue.

Motif Found Discoweary S Enrichmeamnt E-value Kmown ar Similar Distribution
Program Muotifs
MNEATCZ {MADISZ.1)
&, 4. 1a- Spll0_primary Mot Centralby
g T DREME oo4 (UPO0049_ 1) Enriched
_____ FOXD1 (MADD31.1)
Reverse Complement =
Motif Found Discoweary S Enrichmeamnt E-value Kmown ar Similar Distribution
Program Muotifs

(UPDO133 1}
CDOX2 [MAD4G5.1] ”“Etniﬂt;""’
Cdxl 2245.1

i 1.4e-
“aATAM exee

Reverse Complement =

Motif Found Disﬂnvpir:;‘:ir:;ichmant E-value Knuv:l‘nﬂ?i;sﬁimilar Distribution
ZNF263 (MAOS28.1)
# MEME 1.1a- EvySR1-FLI1 Mot Centralby
c ) 'EA - S - .-..A € -:‘AA____ = = oo1 EMA{JldQ.l] Enriched
s b RS e e S 41 e e EE B [RF1 (MADD50.2)
Reverse Complement =
Motif Found Disﬂnvpir:;‘:ir:;ichmant E-value Knuv:l‘nﬂ?i;sﬁimilar Distribution
g c A ﬂ MEME 2.9a- EGSE [(MAD472.1) MNak antrally
_Cﬁ!:_ﬁ".téﬁq i Ac .o #ﬁéguﬁ C‘__.C#,_E 001 RREB1 (MADD73.1) Enriched
- I BB EEEREEREERER EE R ]

.................. C
Reverse Complement =

Discover more at www.abcam.com Copyright © 2014 Abcam plc.



Gene ontology (GREAT)

m & 2010 Naturs Amricn, Ine. Al rights ressrusd.

ANALYSIS

GREAT improves functional interpretation of

cis-regulatory regions

Cory ¥ McLean', Dave Bristor'?, Michael Hiller, Shoa L Clarke”, Brce T Schaar®, Craig B Lowe?,

Aarvn M Wenger! & Gill Bejerano'-

W dowsloped tha Ganomic Augions Entichmant of Annotations
ool (GREAT) to analyza tha funchional significance of os-
ragions by lncaltred of DA
hmummlnmm WNErsas provious
marthesds iook into accoust only binding prozimal bo ganes.,
\GREAT ks abia io property Incorporata distal béading sias
and control for falsa positives esing 2 binomlal test over B
Imput genomic regions. GREAT Incorporades annotations from
20 cmbnlogies and |5 avallable a5 a web application. Appéying
'GREAT o dats seks trom

genE—Introdnce 3 strong bizs towad genes that are flanksd by Lege
intergenk: regioes"!1, For exmgple, thoogh the Ceme Ontmiogy*
(100 erm ‘TrritSoe] kAT ongan smal development i o ated wits
18% of mman genes, the neasest peomes’ approacy asockies over
17% of B pemoma with these penes. This bickogical biss remlis in
TRmcroes false positive: enrichmests, partiosiarty for the inpet st
sdzes fppical of 2 ChiP-seq expertment (Flg. 2 and h]lﬂ]!ltl[?
Fig. 1. Bubding on cur experience i addressing these plifans' ">

we harve derveinped 2 ool Bt rotestly Inkegrates ubh.bm:mg mr.l

coepled ﬂhmmrﬂrp-ﬂupun:lrg {ChIF-saq) of

contarts, wa mmmmummm.u
miszad by anisting gans-based iools, a0d we genorats tastabls

Tha wtiifty of GREAT |5 not limifed bo ChiP-sog,
s It could ako be applied to opes chromatin, localired
aplgsnomic markars and similar fesctional data seds, &= wall
25 COMpErItva genomics sats.

The couplsg of CITOMIE IMEUnoprecpltatien with masively par-

alie] saqoencing, ChlPsg, Isshﬂng tnz new eraof pemome-wide
Samctional analysis*. Tins &, competatiosal efforts have fomsed
ion pinpoisiing thi genomic iocations of binding events from the
delnge of reads prodoced by deep sequencing¥. Panctional imier-
pretation Is then pesformed msing gene-hased inols developed in the
waks of the preceding =icroarray revolntios™ % In 2 fypical amalysis,
one com pares thi fotal fraction of geses annotated dor 2 ghven ongol-
oy term weth the fraction of annotatd gemes: picked by proximal
binding evenis i obiais 2 gese-hased F vaing for enrlcesent (Ag. 1
and Omlise MetSods).

Ths procedeT bas 2 famdamental drawbaric ssodasag ouly pro-
‘il bisd ing evwemts | for cxxmpie, meder 2-5 K Som thi Samsip-
tion start site) typlcally discands o half of the obeerved binding
events [Fig. ). However, The siandand approach o capber ing distal
ermnis—asndating tach binding shic with the e or fwo oearest

1Deparimesi = Eorparier Seinoe, Meparirert of Developraereal Aoy o
aparimesi of Gewsica, Sharkrs Ly, Sk, Calfornis, LA
“Cavber ‘o Bomoiecalr « Scrcs e Engiwering ULty of e
Sana Crur, Sands Cna, Cal rmik. Somesporeiencs sk be acremed
G.B (boprenolivteriorsad il

Paivhed ordine 2 May 2010, Sckd 01038k LEXD

MATURE RIOTECHROMOGY WOLUME T8 NUMEER S MAT 20710

wade e bizs that leads bo false posfthve envichments.

RESULTS
Here we describe CREAT, wiid ch analyres. the fandional sigeificance of

ot of c-rogniztory regions by expilciSy modeiing the verietzie genome
Teguilztory landscaps and esing mamy rich information sowos.

A binomdal test Tor loeg-rasge gene regulaiory domains
CHEAT mssocizies gemomic regions with genes b:rdﬂlg:‘nqu
Ilory Somaln’ for each pen B the gEnome. Each gemomic region
Is assoctmed with all gencs i whos TogEitory domains & Hes
[Fig 15]. Higs-throeghpst chromosomal qnformation cptwe
[3C) approaches sch 2 5C (ref. 170, HI-C {ref. 13) or enhancsd
CRIP-4C {ref. 19} ase providing first gimpsss of acmal gene regula-
\ory domates. Becanss we st lack pricis ampiricl maps, howe,
CHEAT assiges each gene a segnlatory domain cmonsiding of 2 hasal
domain that exiends 5 kb wpsiream and | kb downsiream from Es
transription sart site [denoied below as 5+ 1 k), and an eimsio
T o thee basal regmilzicey domain of e seasest npetram and down -
Eeam gemas within | Mix{CREAT allows the nse 0 madify the nuie
and distances]. CREAT fwrifer refines the regnlaiory domains of 3
hemdial of genes, incinsdisg several giobal monbrol regloss™, by nsing
thetr experimentally determined segulatory domams. e ol o=
a0 Inconparae asdIH mal incrs: basod and penome wide dataas ey
bacomie avallabic | Fig-2 amd Omiize Mithods).
Gheen 2 s of mpub genomic reglons and an ontology of gese
annoiations, CREAT mompetes onfology ke mridsents neng 2
'bén omial st £hat expliciy acoounts for variabiESy in pene regmiaiony
mnmwm:gmmu.ﬂ:mormmmmm:m
anTy gives o mna:nmungmu:n:lm-.t;mnnﬂc
nq!n fall into Sose areas (Fig. 1b and Online MetBods). In S
example above, CREAT exgecis 3% of all Inpot elemaents i be ass-
claied with ‘mnlticelmiar organissal devwlopmen? by chance, rather
than the 14% of Inpot eiements thal a geme-hased tesl asmmes. The

abcam’

discover more

http://bejerano.stanford.edu/great/public/html/

Species Assembly | (= Human: GRCh37 (UCSC hg19, Feb/2009)

Test regions

Background
regions

Association rule
settings

) Mouse: NCBI build 37 (UCSC mm8, Jul/2007)

Zebrafish: Wellcome Trust 2v9 (danRer7, Jul/2010) QE% Zebrafish CNE set
Can | use a different species or assembly?

(=) BEDfile: | Choose File | | FOXA1_ s...0bp.ixt FOXA1_summit_100bp.txt

) BED data:

What should my test regions file contain?
How can | create a test set from a UCSC Genome Browser annotation track?

(=) Whole genome

~ BEDfile: | Choose File | no file selected

) BED data:

When should | use a background set?
What should my background regions file contain?

Show settings »

Discover more at www.abcam.com
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Gene ontology (GREAT)

abcam’

discover more

All genomic region-gene association tables (1000 regions, 1252 genes)

Job ID: 20141008-public-2.0.2-EKbLHw

Display name: FOXA1_summit_100bp.txt

What do these tables show?

Genomic region -> gene association table Download table as fext.

Region
FOXA1_MCF7_00001

FOXA1_MCF7_00002
FOXA1_MCF7_00003
FOXA1_MCF7_00004
FOXA1_MCF7_00005
FOXA1_MCF7_00006
FOXA1_MCF7_00007
FOXA1_MCF7_00008
FOXA1_MCF7_00009
FOXA1_MCF7_00010
FOXA1_MCF7_00011
FOXA1_MCF7_00012

Gene (distance to TSS)
NOMNE

EMCHN (-262,248), PPP3CA (+567,130)
CDH18 (+107,299)

CDH12 {-641,123), PRDMS (-12,870)
S100G (+12,417), CTPS2 (+50,361)
AWAT (-14,117), DGATZLE (+43,052)
CABYR (+77,059), OSBPL1A (+181,819)
ACTBL2 (-587,275), PLK2 (+390,055)
ZNAF3 (-60,669), XBP1 (-22,526)
SLC25A21 (-374,415), FOXA1 (+48,209)
RAB27E (-61,209), C180rf26 (+176,109)
DPP4 {(+202,181), SLC4A10 (+248,026)

Gene
AADAC

AADACL2
ABCA12
ABCC13
ABHD2
ABLIMA
ACMSD
ACP1
ACSL1
ACSL3

ACSL4

Gene -> genomic region association table Download table as text.

Region (distance to TSS)
FOXA1_MCF7_00133 (-23,820)

FOXA1_MCF7_00133 (+56,337)
FOXA1_MCF7_00085 (-78,574)
FOXA1_MCF7_00976 (+32,534)
FOXA1_MCF7_D0778B (+27,658)
FOXA1_MCF7_00981 (-161,376)
FOXA1_MCF7_00198 {-14,984)
FOXA1_MCF7_00197 (-154,658)
FOXA1_MCF7_00897 {-67,033)

FOXA1_MCF7_00185 (-64,157), FOXA1_MCF7_00314
(+165,515)

FOXA1_MCF7_00291 (-6,836)

Discover more at www.abcam.com
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Heatmap representation (seqMINER)

~

History - T

12: IanMCE alnba @ & n
m

423.3 MB

format: bam, database: hgl9

[samopen)] SAM header is present:
93 sequences.

[bam_index_core] the alignment is
not sorted (ERRO22055.sra.1): 30-
th chr > 24-th chr
[bam_index_build2] fail to index
the BAM file.

cm » »

display at UCSC main

display at Ensembl Current
display with IGV web current local
display in IGB View

Binary bam alignments file

11: 1gG LoVo alnbam @ & n

10: FOXA1 MCF7 aln. @ & x
bam

773.8 MB
formart: bam, database: hg19

[samopen] SAM header is present:
93 sequences.

[bam_index_core] the alignment is
not sorted (FOXA1_MCF7.sra.2):
42-th chr = 28-th chr
[bam_index_build2] fail to index
the BAM file.

cm >

N
I PNl

| >

http://sourceforge.net/projects/segminer/

FAVORITES
12} xichen
gf';\; Applications
| Desktop
Bj Documents
0 Downloads
J7 Music
Pictures
g Dropbox

DEVICES
.. BOOTCAMP

SHARED
LAl

segMINER_1.3.3e
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Abcam Events — 10 Year Anniversary Giveaway
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Four all-inclusive conference registrations up for grabs! discover more

1&

2014/15 Events and Webinars

It’s our birthday!
Enter our giveaway to win all-inclusive registration to either:

Chromatin: Structure & Function 2015
November 16-19, 2015 - Grand Caymans

Organizer: Tony Kourzarides
Confirmed speakers include:
Shelley Berger, Laurie Boyer, Anne Brunet, Luciano Di Croce, Robert Kingston,

Rob Martienssen, Danny Reinberg, Ramin Shiekhattar, Ali Shilatifard, Ken Zaret

or

Maintenance of Genome Stability 2016
March 7-10, 2016 - Panama

Organizer: Steve Jackson

Enter giveaway @ www.abcam.com/10YearGiveaway

Competition closing date: December 12, 2014
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Low input

Compatible

Simple to

Inclusive

Start from as low as 2,000 cells

Only 5 hours to perform ChIP (compared to 2
days using conventional method)

Eluted DNA can be processed straight away for
DNA sequencing, microarrays or gPCR

Reaction takes place in the wells of the 96-wp:
easy for standardization and high-throughput

Kit contains all necessary reagents for ChiIP
reaction (excluding cross-linking step)
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High-sensitivity ChIP kit (ab185913)  akcam

H Non-Immune IgG

B RNA polymerase Il antibody

0 2,000 4,000 20,000 100,000 500,000
Cell Number

ChIP-gPCR analysis of RNApolll
enrichment in GAPDH promoters in
MBD-231 cells chromatin using High-
sensitivity ChIP Kit (ab185913).
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High-sensitivity solutions for b %
ChIP/ChIPseq ST LL

High Sensitivity ChIP Kit

(ab185913) Chip +

ChIP-Seq High Sensitivity Kit
(ab185908)

Library
High Sensitivity DNA Library  Felf=ls]
Preparation Kit (for lllumina)
prep (ab185905)

Library

e

o’ I Library obtained from 0.2 ng of human placenta DNA using
7 . P o R P T L = High Sensitivity DNA Library Preparation Kit (ab185905).
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BISUIfIte SequenCIng discover more
Post-Bisulfite DNA Library Preparation Kit (For lllumina®) '
(ab185906) 3 ‘
High-sensitivity (1 pg)
Post-bisulfite = ————
. . Size distribution of library fragments.
Compatlble with WGBS, OXBS'Seq’ RRBS Post-bisulfite DNA library was prepared

] . . ] from 10 ng of input DNA using ab185906.
Quick (5 hrs from bisulfite DNA to library)

Bisulfite-Seq High Sensitivity Kit (For lllumina®)
(ab185907)

High-sensitivity (< 0.5 pg)

Bisulfite conversion

300 S00 700 1500 10320

Compatible with WGBS, oxBS-seq, RRBS

Size distribution of library fragments. Post-

QUiCk (6 hrs from DNA to |ibrary) bisulfite DNA library was prepared from 10
ng of input DNA using ab185907.
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