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Chapter 1

Introduction

The TRANSFAC plugin can be used to search for putative transcription factor binding sites in DNA
sequences.

The binding site predictions are done by the Match™ tool, which uses the positional weight
matrix library from TRANSFAC® to analyze your sequences.® For each of these matrices, Match
contains optimized parameters, for minimization of error rates (false negative rate and false
positive rate).

As a special feature, Match provides the option to use profiles that are specific subsets of
matrices with optimized cut-offs. These profiles allow users to adapt Match to their specific
interests. For example, promoters of a certain tissue can be searched with tissue-specific
profiles. In addition to several pre-defined profiles provided in the TRANSFAC plugin, you can
create your own profiles in the online version of TRANSFAC. The matrices in the result list of
the TRANSFAC plugin are hyperlinked to the respective Matrix Reports in the TRANSFAC online
version.

In order to be able to use the TRANSFAC plugin you need to:
e Download and install the files relevant for TRANSFAC from geneXplain on your computer.

You will need a download subscription of TRANSFAC from geneXplain to do this (see
http://genexplain.com/transfac/).

¢ Install the TRANSFAC plugin into your workbench.

e Configure the Preferences in your workbench so that the TRANSFAC plugin knows where to
find the TRANSFAC data and binaries.

We cover the above topics first in this manual, and following that, provide information on carrying
out searches of TRANSFAC via the CLC Workbench.

1TRANSFAC is a registered trademark of QIAGEN
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Chapter 2

Installing the TRANSFAC plugin and files

Download and install the TRANSFAC files on your computer Once you have a subscription
to the flat file release download of TRANSFAC, you can download the match.zip file from:
https://portal.genexplain.com/download/transfac/

Decompress the zip file and place the extracted folder somewhere on your machine. Remember
where you extracted the folder as you need to configure the Workbench preferences later on with
this location. Please do not change the relative location or names of the files within this folder.

Installation of the TRANSFAC plugin TRANSFAC plugin is installed using the plugin manager.
In order to install plugins, the workbench must be run with administrator privileges.

Help in the Menu Bar | Plugins... (E%)
or Plugins (E¥) in the Toolbar

The plugin manager has two tabs at the top:

¢ Manage Plugins. This is an overview of plugins that are installed.

e Download Plugins. This is an overview of available plugins.
Install the plugin by clicking the Download Plugins tab and browsing for the plugin called
"TRANSFAC".

When you close the dialog, you will be asked whether you wish to restart CLC Workbench. The
plugin will not be ready for use before you have restarted the workbench.

Note that you may wish to click on the button labeled "No" and restart the Workbench yourself. If
you choose "Yes", the workbench restarts using the administrator privileges you were using so
that you could install the plugin.

Configuring the Workbench Preferences Open up the Workbench Preferences by going to:
Edit | Preferences | Advanced | TRANSFAC Preferences
In this panel, click the Select Location button and select the Match folder within the downloaded

TRANSFAC files. The Workbench will warn you if the files do not exist in this folder.
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If you have a local installation of TRANSFAC available via a web interface, you can specify an
alternative base-url pointing to your local installation.

If you do not have a local installation, just leave this at the default setting at
https://portal.genexplain.com/cgi-bin/build_t/idb/1.0/get.cgi?.

In case your geneXplain online subscription is not restricted to TRANSFAC (build_t), but also
includes other geneXplain databases (e.g. build_ghptywl), please replace the build_t in
the default base-url by build_ghptywl (Or as appropriate to your subscription).

The preferences panel is shown in figure 2.1

F |
[EY Preferences - - — ﬁ
— - =
-
Read Mapper
Read Mapper reference cache size: 8,192 = MB
General

SRA Download

[ Use Aspera when available

Limit Aspera download speeds to |10 Mby= (Mac and Linux only)
N =

CLC Server Login
fl View
Save user name and password

[ Automatic login

M Bypass proxy server =
Data

TRANSFAC Preferences
To setup the TRANSFAC tool:
1. Download 'match. zip' from the geneXplain download site,
I [ Go To Downrload Website |
2. Unzip the downloaded 'match. zip' archive to your local harddrive.
3. Select the location of the unzipped 'match’ folder :

fl Select Location C:\match

4, (Optional) If you have a local installation of the TRANSFAC matrix report database you may
configure the base path to use for linking results to matrix reports,

https:/portal. genexplain. com fcgi-bin/build_t/idb/1 B

m

4 1 | +

’ ? Help H OK H Cancel H Export H Import ]

A — — - =

Figure 2.1: Pointing the Workbench to the data files downloaded from the geneXplain web site.




Chapter 3

Annotate with TRANSFAC Information

Once the plugin is installed and the preferences have been set, you can start searching for
transcription factor binding sites:

Toolbox | Epigenomics Analysis (5 ) | Annotate with TRANSFAC Information (a)
or (in Main Workbench):
Toolbox | Nucleotide Analysis (ﬁ) | Annotate with TRANSFAC Information (a)

This opens the wizard, the first step shown in figure 3.1 and explained below.
[ (€M Annotate with TRANSFAC Information [&r

Select input
1. Selectinput

Type of analysis

i@ Classic

Genamic

Genomic regions and reference selection
Regions ¥ |Escherichia coli (DH10B)_Gene_selection o

Reference Escherichia coli {DH10B) sequence B

Sequence selection

DMA sequences X3 ATP3al genomic sequence he]

lLI \r_\]/ Previous W

Figure 3.1: Select type of analysis and input data to search for transcription factor binding sites.

Select Input In this wizard step you specify the input data.

e Type of analysis First you need to select between the two modes of the analysis, each
explained below.
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— Classic This is the legacy mode of analysis where you have raw sequences without
genomic information and wish to search for transcription factor binding sites in these
sequences.

- Genomic Use this mode if genomic information is available in the form of genomic
regions for which you wish to search for transcription factor binding sites. For example,
if you have done peak detection from a ChlIP-Seq analysis, the regions where peaks
are found then are the genomic regions you wish to investigate further.

e Genomic regions and reference selection: This section will be enabled in the Genomic
mode of analysis. Data is selected by clicking the corresponding folder icon ([ﬁ‘) in the
right-hand side of the wizard.

— regions: The regions of interest as a track of annotations.
— reference: The reference genome as a track of symbols.

e Sequence selection: This section will be enabled in the Classic mode of analysis. Data is
selected by clicking the corresponding folder icon (ﬁ) in the right-hand side of the wizard.

— DNA sequences: The raw DNA sequences of interest.

Clicking Next now opens the wizard step shown in figure 3.2.
[ B Anrotate with TRANSFAC Information o |

Configure TRANSFAC
1. Selectinput

2. Configure TRANSFAC

Configure profile matrix
Selecte profile matrix to use | vertebrate_non_redundant_minFP -
Select cut-off Minimize false positives

Use only high-quality matrices

Set matrix similarity cut-off |0.95
Set core similarity cut-off 0,99
? %y | Previous | [ Next | Finish Cancel

Figure 3.2: Selecting profiles and settings.

Configure TRANSFAC

e Select profile matrix:

— Select profile matrix to use: From the dropdown menu, you specify the profile (set
of position weight matrices) for a taxonomic group, tissue, etc. with which you
want to scan your sequences/regions for putative transcription factor binding sites.
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You can also generate your own profiles (matrix sets) in the Match interface of the
TRANSFAC online version. During profile generation in Match you are given the option
to export/download the profiles. If you place profiles which you generated into the prfs
folder of Match of your TRANSFAC flat file download which is used by the TRANSFAC
plugin, your profiles will also be available for selection in this dialog box.

e Configure precalculated cut-off: This menu section is only enabled if the ’all’ profile was
selected.

— Use only high quality matrices: When enabled this will exclude highly abundant
matrices which produce at minSUM (see below) more than 10 hits (false positives)
per 1000 nucleotides. "High quality matrices" are defined as matrices producing less
than 10 hits (FP) per 1000 nucleotides (in sequences, 10.000 to 5.000 nucleotides
upstream of the transcription start sites) at minSUM. About 5% of the current matrices
producing higher FP rate, can be excluded as "highly abundant" / "low quality"; these
5% of matrices produce about 50% of all FP hits.

— Select cut-off: The combobox has the following options:

+ Minimize false positives (minFP). The minFP cut-off can be used to reduce the
number of false positives. The false positive rate is estimated by applying the
Match algorithm to upstream sequences. The minFP cut-off is defined as the
score that gives one percent of hits in the used sequences relative to the number
of hits received at the minFN cut-off.

+« Minimize false negatives (minFN). The minFN cut-off can be used to reduce
the number of false negatives. The false negative rate is measured, as far as
available, on known genomic binding sites for the transcription factors. In case
not sufficient (less than 10) genomic binding sites are available, SELEX sites or
sets of oligonucleotides based on the nucleotide distribution in the weight matrix
are used for estimating the minFN cut-off. The minFN cut-off is defined as that
score at which at least 90% of the positive test set are recognized, i.e. it equals
a false negative rate of 10%.

+ Minimize the sum of both error rates (minSUM). The minSUM cut-off can be used
to minimize the sum of both error rates. The sum of corresponding percentages
for false positives and false negatives is computed for every cut-off ranging from
minFN to minFP, whereby the false positive rate at minFN (10% false negative
rate) is defined as 100%. The score at which this sum is minimal is used for the
minSUM cut-off.

e Configure similarity score thresholds: Here it is possible to further limit the number of
matches reported in the results by defining a threshold that is applied to all matches in
the results. The similarity score measures the quality of a match (see [Kel et al., 2003] for
details). The range is from 0.0 to 1.0 where a score of 1.0 is given to the exact match. Try
a more restrictive (higher) setting if you experience running out of memory.

— Define tresholds: This will enable similarity score thresholding.

— Minimum matrix similarity score: The threshold to use for the similarity score
computed for the whole matrix.

— Minimum core similarity score: The threshold to use on the similarity score computed
only on the core of the matrix (the 5 consecutive positions with highest similarity
score).
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3.1 Output

Clicking Next allows you to specify the output options as shown in figure 3.3.

[E Annotate with TRANSFAC Information

)

1. Selectinput
2. Configure TRANSFAC

3. Result handling

Result handling

QOutput options

Result handling
© Open

() Save

Log handling
7] Open log

Create annotations

Create an output table

neet | |

Figure 3.3: Selecting profiles and settings.

Based on the settings in figure 3.2, the Workbench uses the Match program to search for
transcription factor binding sites. The binding sites can be reported as annotations that are either
added to the input sequences or reported as a track of annotations (depending on the analysis
type, Classic or Genomic, see Chapter 3) and/or as an output table as shown in figure 3.4.

B8 *Bxtracted ann.. %

Extracted annotations subset TRANSFAC table - CLC Genomics Workbench 7.9.2 Beta 1

Transcription factor binding sites I
REzE 5 Profile: vertebrate_non_redundant_minFP
Matri ID [ Factor name [ Region [ strand | Mateh sequence Core similarity | Matri< similarity | Matri< report |
$GRE_C GR complement(18.33) minus CAGGACazAgeagct 0.978 0.720 100205 =
V§RFAL_01 RFXL 34.50 plus ttggageectGGARCtE 0.982 0,930 1400260
[/ $MUSCLEIN_B Muscle initiator 93.113 plus gctggacagCACCCagegeet  1.000 0.873 100321
\/4DBP_06 = 26.32 plus AGCAGEe 0.965 0,925 M00624
\/$DBP_06 oEP 67.73 plus AGCAGCE 0.965 0.899 100624
\/4DBP_06 DBP 70..76 plus AGCTCte 0.899 0.878 100624
\/4DBP_06 0EP 100,106 plus AGCACce 0.985 0.942 100524
\/§PAX Q6 Pas 42.52 plus CTGGAActtan 1.000 0.903 1400808 =
[V §PAX Q6 Pax complement(S1.,61) minus aagatgTCCAG 1.000 0.705 1400808
\/§PAX Pas 66..7 plus CAGCAGtcte 0.675 0.672 1400808
V§PAXQ6 Pax complement(79.,89) minus ctoaggCeCaG 0,900 0711 00808
[/ $PAY_Q6 Pax plus CTGGACagCac 1.000 0.724 100808
V§PAX Q6 Pax complement(110..120)  mirus QectecTCCAG 1.000 0.667 00809
\/$PAY_Q6 Pax complement(145..155)  minus HCACLTTCAG 0818 0.754 100808 =
\§PAX Q6 Past 157,167 plus CCGGGaatete 0.735 0.764 100808
\/$PAY Q6 Pax complement(159..169)  minus 0ggaatCTCTG 0,575 0.671 100808
\/§PAX Q8 Pas complement(170..180)  minus tgaagLCCTAG 0.660 0.665 1400808
\/4DRA_02 DR, PR, CAR, COUP, AR complement(116.134)  minus caGGTCCtectgggtee 0.754 0.708 100965
\§CHCH 01 churchill 158,163 plus CGGBAa 0.998 0.995 100986
[V $HELIOSA_02 Helios A 16.26 plus ©goAGGACaaa 0.916 0,815 101004
\$HELIOSA_02 Helios A complement(112..122)  minus ctecTCCAggE 0.877 0.790 1401004
[V $HELIOSA 02 Helios A complementt121,131)  minus 9teCTCCTgg 0,012 0,811 101004
\V$AP2ALPHA 03 AP-Zalphan 27.4 plus QCAGECTLEggagee 0.980 0771 101047
[V§AP2ALPHA 03 AP-2alphad complement(27.,41) inus QeageettTEGAGES 0.608 0771 401047
\V$AP2ALPHA 03 AP-Zalphan plus QCAGCTCEeggetea 0.609 0721 101047
W§AP2ALPHA 03 AP-2alphan complement(68..52) minus geagetctCGGCTea 0.881 0721 M01047
\VSAP2ALPHA 03 AP-Zalphas plus CICGGCTeaggeeea 0719 0.812 101047
\§AP2ALPHA 03 AP-2alphan complement(74..88) minus cteggeteAGGCCea 0.954 0.812 101047
VSAP2ALPHA D3 AP-2alphad 80..94 plus teAGGECoaggeage 0.609 0.765 1401047
V§AP2ALPHA 03 AP-2alphas complement(80..94) minus tCaggeecAGGLAge 966 0.765 101047
§CTCF_01 CTCF complementt106..125)  minus cagegtCTCCtecaggtact 0,917 0,899 1401200
$BEN_01 BEN complement(13..20) minus QLeCGCAG 0.889 0.894 101240
V4BEN 01 BEN 106,113 plus CAGCGct 1.000 0,014 101240
[\ $NANOG_02 Nanog 14.33 plus teegeaggACAAageagect 1.000 0.927 101247
Vs _ol Siel cormplement(47.,63) inus ActtaAGATGEccagag 0.658 0,659 401313
/§SDX1 0L Sl 56.72 plus gtccagaGATCAgeage 0818 0.736 101313
§sD0_0L Shel 155.171 plus gecegggaTCTetgty 0.658 0.714 M01313
\/$HOXCL3_01 HOXC13 complemenit(d4.59) minus ggaaCTTAAgatgtee 0.667 0.681 01317
[\ §HDY 01 Hal 18.3 plus caggacarAGCAgeett 0.768 0.723 101333
[/ $HDX 01 Habe complement(47.,63) minus acttaAGATGLccagag 0,674 0,703 1401333
[ §HDY 01 Hal plus gtecagaGATCAgeage 0.852 0.837 101333
[ §HDX 01 Habe 155,171 plus 90cegggAATCTotgtg 0,832 0,755 101333
W/ $HDX_01 Hal complement(165..181)  minus cletgTaAAGLectage 0.630 0.685 101333
V§RHOXLL_01 Rhoxd 1 48,64 plus cttaaGATGTocagaga 0,904 0,755 401347
\/$RHOXLL_01 Rhox11 88..104 plus aggeaBCTGGacageac 0.756 0701 101347 =

He M
0 = © de.

Figure 3.4: Result table.

[ Table Settings
Column width -

Show column -

Matrie ID

Factor name
Region

Strand

Match sequence
Core similarity
Matrie similarity
Matrix report

Select All
Deselect Al

1 row selected
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The table includes the following information:

e Matrix ID. Identifier for the matrix with which the putative binding site was found.

e Factor name. Name of the binding factor, represented by the matrix. If a group of factors
is assigned to a matrix, only representative factor(s) are given. For a complete list of linked
binding factors, please see the Matrix Report in TRANSFAC.

e Region. Position of the matrix match (putative binding site) within the analyzed sequence.

e Strand. Plus/minus. The strand on which the putative site was found depends on the
orientation in which the matrix is given in TRANSFAC.

e Match sequence. Shows the matching sequence. Capital letters indicate the positions in
the sequence that match with the core sequence of the matrix, while the lower case letters
refer to positions that match to the remaining part of the matrix.

e Core similarity. The core similarity score for the matrix match. (The matrix core is defined
as the five consecutive most conserved nucleotides within the matrix.)

e Matrix similarity. The matrix similarity score for the matrix match. The Match score can
vary from O to 1, with O for the lowest similarity and 1 for the highest similarity of the match
to the matrix. Only those matches are listed in the result, for which the core and matrix
similarity are higher than the chosen cut-offs.

e Matrix Report. Matrix accession with a hyperlink to the Matrix Report on the TRANSFAC
web page, where you can find details on the matrix and links to its binding factors.

You can Export () the table in csv or Excel format.



Chapter 4

Install and uninstall plugins

TRANSFAC plugin is installed as a plugin.

Note: In order to install plugins and modules, the Workbench must be run in administrator mode.
On Linux and Mac, it means you must be logged in as an administrator. On Windows, you can do
this by right-clicking the program shortcut and choosing "Run as Administrator".

Plugins are installed and uninstalled using the plugin manager.
Help in the Menu Bar | Plugins... (E3) or Plugins (%) in the Toolbar

The plugin manager has two tabs at the top:

¢ Manage Plugins. This is an overview of plugins that are installed.

e Download Plugins. This is an overview of available plugins on QIAGEN Aarhus server.

4.1 Install

To install a plugin, click the Download Plugins tab. This will display an overview of the plugins
that are available for download and installation (see figure 4.1).

0

Manage Plugins Download Plugins

Advanced Peak Shape Tools Plugin i -
@ Provider: QIAGEN Asrhus 0
Support contact: support-cicbio@giagen.com i Advanced Peak Shape Tools

Ve 1.0 beta 7 (Build: 170213-1058- 156573)
Peak finding using shap information

The Advanced Peak Shape Tools Plugin provides advanced tools to manipulate peak

See: 14 ME Download and Install shapes and find regions in sequencing data that exhibit a distinct shape. These tools
«can be used to interactively refine the results of ChIP-Seq Analysis or to perform
Batch Rename shape-based analyses of sequencing data.
® Provider: QIAGEN Aarhus
Suppert contact: suppert-cicbio@giagen.com The Learn Peak Shape Filter tool creates a new peak shape filter from sequencing data and a
Version: 15 (Build: 170220- 1616-157004) set of positive and negative ragions. The Apply Peak Shape Filter tool then applies a peak shape
Rename files in batch by adding a prefix or a number. fiter to sequencing data to discover regions (peaks), which match a given peak shape. The Score
Sze: 744 kB ™ Downioad and sl | Regions tool scores genomic regions according how well they match a given peak shape.
Bisulfite Sequencing
) oo
Su support-cebio@giagen.com
Ver : 170222 103€-157053)

Tools to ansiys bisufte-canverted resds. —

[¥ieb™] [ prowysetings | [ Gheckfor Updates | [ insil Fomide | [cce)

Figure 4.1: The plugins that are available for download.

Select TRANSFAC plugin to display additional information about the plugin on the right side of the
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dialog. Click Download and Install to add the plugin functionalities to your workbench.

Accepting the license agreement

The end user license agreement (EULA) must be read and accepted as part of the installation

process. figure 4.2.

[END USER LICENSE AGREEMENT FOR QIAGEN AARHUS SOFTWARE.

[Bisulfite Sequencing 1.2.0

1 Recitals

1.1 This End-User License Agreement ("EULA") is a legal agreement between you (either an individual person or a single legal
entity, who will be referred to in this EULA as "You") and QIAGEN Aarhus A/S, CVR-no.: 28 30 50 87 for the software
[products that sccompanies this EULA, including any associated media, printed materials and electronic documentation (the
"Software Product”)

1.2 The Software Product also includes any software updates, add-on components, web services and'or supplements that
QIAGEN Aarhus may provide to You or make available to You after the date You obtain Your initial copy of the Software
[Product to the extent that such items are not accompanied by a separate license agreement or terms of use. By installing,

opying, downloading, accessing or otherwise using the Software Product, You agree to be bound by the terms of this EULA_If
You do not agree to the terms of this EULA, do not install, access or use the Software Product.

1.3 A static license to the software product allows the software product to be used locally on one specific computer system.
[When using a static license only a single instance of the software product can be running at any given time.

1.4 The software product iz for research purposes only.
2 SOFTWARE PRODUCT LICENSE
(2.1 The Software Product is protected by intellectual property laws and treaties. The Software Product is licensed, not sold.

(2.2 You may install and use one copy of the Software Product on one single computer, device, workstation, terminal, or other
digital electronic or analogue device ("Device™).

[2.3 You are not licensed to do any of the following:

[2.3.1 You may not sell, license or distribute copies of the Software Product on a stand-alone basis or as part of any collection,

thrnduct or sarvice of an kind

m

1accept these terms

OK Cancel
Figure 4.2: The End User Licenense Agreement is presented during the installation process.

Please read the EULA text carefully, and if you agree to it, check the box next to the text | accept
these terms. If further information is requested from you, please fill this in before clicking on the

Finish button.

If TRANSFAC plugin is not shown on the server but you have the installer file on your computer
(for example if you have downloaded it from our website), you can install the plugin by clicking
the Install from File button at the bottom of the dialog and specifying the plugin *.cpa file saved

on your computer.

When you close the dialog, you will be asked whether you wish to restart the workbench. The

plugin will not be re

4.2 Uninstall

ady for use until you have restarted.

Plugins are uninstalled using the plugin manager:

Help in the Menu Bar | Plugins... (E%) or Plugins (E%) in the Toolbar

This will open the d

ialog shown in figure 4.3.

The installed plugins are shown in the Manage plugins tab of the plugin manager. To uninstall,
select TRANSFAC plugin and click Uninstall.

If you do not wish to completely uninstall the plugin, but you do not want it to be used next time

you start the Workb

ench, click the Disable button.
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)

Manage Plugins Download Plugins

Advanced Peak Shape Tools Plugin [Beta]
Provider: QIAGEN Aarhus

Suppart contact: support-dcbio @qiagen. com
Version: 1.0 beta 7 (Build: 170213-1058-156573)

m

Peak finding using shape information

Batch Rename

Provider: QIAGEN Aarhus

Support contact: support-clcbio @giagen, com
Wersion: 1.5 (Build: 170220-1616-157004)

Rename files in batch by adding a prefix or a number,

Bisulfite Sequencing
Provider:

Support contact: support-clcbio @giagen, com
Wersion: 1.2 (Build: 170222-1035-157033)

Tools to analyse bisulfite-converted reads.

[ “Help |[ Proxy Settings H Check for Updates ][ Install from File ]

Figure 4.3: The plugin manager with plugins installed.

When you close the dialog, you will be asked whether you wish to restart the workbench. The
plugin will not be uninstalled until the workbench is restarted.
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