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Welcome to CLC Genomics Workbench 12.0 — a software package supporting your daily bioinfor-
matics work.

We strongly encourage you to read this user manual in order to get the best possible basis for
working with the software package.

This software is for research purposes only.

14
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1.1 Contact information
The CLC Genomics Workbench is developed by:

QIAGEN Aarhus
Silkeborgvej 2
Prismet

8000 Aarhus C
Denmark

http://www.glagenbioinformatics.com

Email: ts-bioinformatics@giagen.com

The QIAGEN Aarhus team is continuously improving CLC Genomics Workbench with our users’
interests in mind. We welcome all requests and feedback from users, as well as suggestions for
new features or more general improvements to the program.

Getting help via the workbench If you encounter a problem or need help understanding how
CLC Genomics Workbench works, and the license you are using is covered by our Mainte-
nance, Upgrades and Support (MUS) program (http://www.giagenbioinformatics.com/
maintenance—and-support/), you can contact our customer support via the workbench by
going to the menu option:

Help | Contact Support

This will open a dialog where you can enter your contact information, and a text field for writing
the question or problem you have. On a second dialog you will be given the chance to attach
screenshots or even small datasets that can help explain or troubleshoot the problem. When you
send a support request this way, it will automatically include helpful technical information about
your installation and your license information so that you do not have to look this up yourself.
Our support staff will reply to you by email.

Other ways to contact the support team You can also contact the support team by email:
ts-bioinformatics@qiagen.com

Please provide your contact information, your license information, some technical information
about your installation , and describe the question or problem you have. You can also attach
screenshots or even small data sets that can help explain or troubleshoot the problem.

Information about how to to find your license information is included in the licenses section
of our Frequently Asked Questions (FAQ) area: https://secure.clcbio.com/helpspot/
index.php?pg=kb. Information about MUS cover on particular licenses can be found by
https://secure.clcbio.com/myclc/login.


http://www.qiagenbioinformatics.com
mailto:ts-bioinformatics@qiagen.com
http://www.qiagenbioinformatics.com/maintenance-and-support/
http://www.qiagenbioinformatics.com/maintenance-and-support/
mailto:ts-bioinformatics@qiagen.com
https://secure.clcbio.com/helpspot/index.php?pg=kb
https://secure.clcbio.com/helpspot/index.php?pg=kb
https://secure.clcbio.com/myclc/login
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1.2 Download and installation

The CLC Genomics Workbench is developed for Windows, macOS and Linux. The software for either
platform can be downloaded from http://www.giagenbioinformatics.com/product—
downloads/. To check for available updates of the workbench and plugins, click on Help |
Check for Updates... ().

1.2.1 Program download
Before you download the program you are asked to fill in the Download dialog.

In the dialog you must choose:

e Which operating system you use

e Whether you would like to receive information about future releases

When the download of the installer (an application which facilitates the installation of the
program) is complete, follow the platform specific instructions below to complete the installation
procedure.

1.2.2 Installation on Microsoft Windows

When you have downloaded an installer, locate the downloaded installer and double-click the
icon. The default location for downloaded files is your desktop.

Installing the program is done in the following steps:

e On the welcome screen, click Next.
e Read and accept the License agreement and click Next.
e Choose where you would like to install the application and click Next.

e Choose a name for the Start Menu folder used to launch CLC Genomics Workbench and
click Next.

e Choose if CLC Genomics Workbench should be used to open CLC files and click Next.

e Choose where you would like to create shortcuts for launching CLC Genomics Workbench
and click Next.

e Choose if you would like to associate .clc files to CLC Genomics Workbench. If you check this
option, double-clicking a file with a "clc" extension will open the CLC Genomics Workbench.

e Wait for the installation process to complete, choose whether you would like to launch CLC
Genomics Workbench right away, and click Finish.

When the installation is complete the program can be launched from the Start Menu or from one
of the shortcuts you chose to create.


http://www.qiagenbioinformatics.com/product-downloads/
http://www.qiagenbioinformatics.com/product-downloads/
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1.2.3 Installation on macOS

Starting the installation process is done in the following way: When you have downloaded an
installer, locate the downloaded installer and double-click the icon. The default location for
downloaded files is your desktop.

Launch the installer by double-clicking on the "CLC Genomics Workbench" icon.

Installing the program is done in the following steps:

e On the welcome screen, click Next.

e Read and accept the License agreement and click Next.

e Choose where you would like to install the application and click Next.

e Choose if CLC Genomics Workbench should be used to open CLC files and click Next.

e Choose whether you would like to create desktop icon for launching CLC Genomics
Workbench and click Next.

e Choose if you would like to associate .clc files to CLC Genomics Workbench. If you check this
option, double-clicking a file with a "clc" extension will open the CLC Genomics Workbench.

e Wait for the installation process to complete, choose whether you would like to launch CLC
Genomics Workbench right away, and click Finish.

When the installation is complete the program can be launched from your Applications folder, or
from the desktop shortcut you chose to create. If you like, you can drag the application icon to
the dock for easy access.

1.2.4 Installation on Linux with an installer

Navigate to the directory containing the installer and execute it. This can be done by running a
command similar to:

# sh CLCGenomicsWorkbench_ 12_0_64.sh

Installing the program is done in the following steps:

e On the welcome screen, click Next.
e Read and accept the License agreement and click Next.

e Choose where you would like to install the application and click Next.
For a system-wide installation you can choose for example /opt or /usr/local. If you do not
have root privileges you can choose to install in your home directory.

e Choose where you would like to create symbolic links to the program
DO NOT create symbolic links in the same location as the application.
Symbolic links should be installed in a location which is included in your environment PATH.
For a system-wide installation you can choose for example /usr/local/bin. If you do not
have root privileges you can create a ’'bin’ directory in your home directory and install
symbolic links there. You can also choose not to create symbolic links.
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e Wait for the installation process to complete and click Finish.

If you choose to create symbolic links in a location which is included in your PATH, the program
can be executed by running the command:

# clcgenomicswbl?2

Otherwise you start the application by navigating to the location where you choose to install it
and running the command:

# ./clcgenomicswbl?2

1.3 System requirements
e Windows 7, Windows 8, Windows 10, Windows Server 2012, and Windows Server 2016
e 0S X 10.10, 10.11 and mac0OS 10.12, 10.13, 10.14

e Linux: RHEL 7 and later, SUSE Linux Enterprise Server 11 and later. The software is
expected to run without problem on other recent Linux systems, but we do not guarantee
this.

e 64 bit operating system

e 2 GB RAM required

e 4 GB RAM recommended

e 1024 x 768 display required

e 1600 x 1200 display recommended

e Intel or AMD CPU required

Special system requirements for the 3D Molecule Viewer

¢ Requirements

— A graphics card capable of supporting OpenGL 2.0.

— Updated graphics drivers. Please make sure the latest driver for the graphics card is
installed .

e Recommendations
— A discrete graphics card from either Nvidia or AMD/ATI. Modern integrated graphics
cards (such as the Intel HD Graphics series) may also be used, but these are usually

slower than the discrete cards.

Indirect rendering (such as x11 forwarding through ssh), remote desktop connection/VNC,
and running in virtual machines is not supported.
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Special system requirements for read mapping . The numbers below give minimum and
recommended memory for systems running mapping and analysis tasks. The requirements
suggested are based on the genome size.

e E. coli K12 (4.6 megabases)

- Minimum: 2 GB RAM
— Recommended: 4 GB RAM

e C. elegans (100 megabases) and Arabidopsis thaliana (120 megabases)

— Minimum: 2 GB RAM
— Recommended: 4 GB RAM

e Zebrafish (1.5 gigabases)

— Minimum: 2 GB RAM
- Recommended: 4 GB RAM

¢ Human (3.2 gigabases) and Mouse (2.7 gigabases)

— Minimum: 6 GB RAM
— Recommended: 8 GB RAM

Special requirements for de novo assembly . De novo assembly may need more memory
than stated above - this depends both on the number of reads, error profile and the complexity
and size of the genome. See http://resources.giagenbioinformatics.com/white-
papers/White_paper_on_de_novo_assembly_4.pdf for examples of the memory usage
of various data sets.

1.3.1 Limitations on maximum number of cores

Most modern CPUs implements hyper threading or a similar technology which makes each
physical CPU core appear as two logical cores on a system. In this manual the term "core"
always refer to a logical core unless otherwise stated.

For static licenses, there is a limitation on the number of logical cores on the computer. If
there are more than 64 logical cores, the CLC Genomics Workbench cannot be started. In this
case, a network license is needed (read more at http://www.giagenbioinformatics.
com/support/licensing/).

1.4 Workbench Licenses

When you start up the CLC Genomics Workbench for the first time on your system, or after
installing a new major release, the License Assistant, shown in figure 1.1, will be presented to
you. The License Assistant can be also be launched during an active Workbench session by
clicking on the "Upgrade Workbench License" button at the bottom of the License Manager. The
License Manager can be started up using the Workbench menu item:

Help | License Manager (|=])


http://resources.qiagenbioinformatics.com/white-papers/White_paper_on_de_novo_assembly_4.pdf
http://resources.qiagenbioinformatics.com/white-papers/White_paper_on_de_novo_assembly_4.pdf
http://www.qiagenbioinformatics.com/support/licensing/
http://www.qiagenbioinformatics.com/support/licensing/
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You need a license...

In order to use this application you need a valid license.
Please choose how you waould like to obtain a license for your workbench,

@ Request an evaluation license

Try out the application for 30 days. A static license will be downloaded to your local machine. Use
with remate or virtual machines is not supported.

Download a license

Use a license order ID to download a static license.

Import a license from a file

Import a static license from an existing license file,

Upgrade from an existing Workbench installation

Upgrade an existing license for an older version of the software. Your license must be covered by
Maintenance, Upgrades and Support to use this option.

Configure License Server connection

Configure the necessary connection for the software to connect to a CLC License Server that
hosts netwark license(s) for this product. This option also allows you to alter or disable an existing
configuration.

Figure 1.1: The License Assistant provides access to licensing options.

The options available in the License Assistant window are described in brief below, and then in
detail in the sections that follow.

e Request an evaluation license Request a fully functional, time-limited license.

e Download a license Use the license order ID provided when you purchase the software to
download and install a license file.

o Import a license from a file Import an existing license file, for example a file downloaded
from the license download webpage.

e Upgrade from an existing Workbench installation If you have used a previous version of
the CLC Genomics Workbench, and you are entitled to upgrade to a new major version,
select this option to upgrade your license file.

e Configure License Server connection If your organization has a CLC License Server, select
this option to configure the connection to it.

Select the appropriate option and then click on the Next button.

To use the Request an evaluation license, Download a license or the Upgrade from an existing
Workbench installation options, your machine must be able to access the external network. If
this is not the case, please see section 1.4.6.

When using a CLC Genomics Workbench installed in a central location on your system, you must
be running the program in administrative mode to license the software. On Linux and Mac, this
means you must be logged in as an administrator. On Windows, you can right-click the program
shortcut and choose "Run as Administrator"”.

If you do not have a license order ID or access to a license, you can still use the Workbench in
Viewing Mode. See section 1.4.7) for further information about this.

1.4.1 Request an evaluation license

We offer a fully functional version of the CLC Genomics Workbench for evaluation purposes,
free of charge. Each person is entitled to a 14-day trial of CLC Genomics Workbench. |If
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you are unable to complete your assessment in the available time, please send an email to
bioinformaticssales@qiagen.com to request an additional evaluation period.

When you choose the option Request an evaluation license, you will see the dialog shown in
figure 1.2.

Request an evaluation license...

Please choose how you would like to request an evaulation license.
@ Direct Download

The workbench will attempt to contact the CLC Licenses Service, and download the license directly.
This method requires internet access from the warkbench.

Go to License Download web page

The workbench will open a Web Browser with the License Download web page. From there you wil
be able to download your license as a file and import in the next step.

Figure 1.2: Choose between downloading a license directly, or opening the license download form
in a web browser.

In this dialog, there are two options:

e Direct Download. Download the license directly. This method requires that the Workbench
has access to the external network.

e Go to CLC License Download web page. The online license download form will be opened
in a web browser. This option is suitable for when downloading a license for use on another
machine that does not have access to the external network, and thus cannot access the
QIAGEN Aarhus servers.

After selecting your method of choice, click on the button labeled Next.

Direct download

After choosing the Direct Download option and clicking on the button labeled Next, a dialog
similar to that shown in figure 1.3 will appear if the license is successfully downloaded and
installed.

Requesting a license...

Requesting and downloading an evaluation license by establishing a direct connection to the CLC bio License
Web-Service,

An Evaluation License was successfully downloaded
The License is valid until: 2015-04-09

Figure 1.3: A license has been successfully downloaded and installed for use.

When the license has been downloaded and installed, the Next button will be enabled.

If there is a problem, a dialog will appear indicating this.


mailto:bioinformaticssales@qiagen.com
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Go to license download web page

After choosing the Go to CLC License Download web page option and clicking on the button
labeled Next, the license download form will be opened in a web browser, as shown in figure 1.4.

Download a license

wnload a license if you are not able to contact the lice ver directly from

License Order-ID: CLC-LICENSE-SRENMNSTED-0D43CAS

ick the buttor

Daownload License

is by dicking on the

Figure 1.4: The license download form opened in a web browser.

Click on the Download License button and then save the license file.

Back in the Workbench window, you will now see the dialog shown in 1.5.

Import a license from a file...

Flease click the button below and locate the file containing vour license.

No file selzcted. .

| Choose License File ‘

Figure 1.5: Importing the license file downloaded from the web page.

Click on the Choose License File button, find the saved license file and select it. Then click on
the Next button.

Accepting the license agreement

The end user license agreement (EULA) must be read and accepted as part of the installation
process. figure 1.28.

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.

1.4.2 Download a license using a license order ID

Using a license order ID, you can download a license file via the Workbench or using an online
form. When you have chosen this option and clicked on the Next button, you will see the dialog
shown in 1.7. Enter your license order ID into the License Order ID text field. (The ID can be
pasted into the box after copying it and then right clicking in the text field and choosing Paste
from the context menu, or using a key combination like Ctrl+V, or on a Mac, 3 + V).
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[END USER LICENSE AGRFEMENT FOR QIAGEN AARHUS SOFTWARE. -
[Bisulfite Sequencing 1.2.0

m

1 Recitals

1.1 This End-User License Agreement ("EULA") is a legal agreement between you (zither 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
iproducts that accompanies 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 agres 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 is 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 ("Devica").

[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,

tnrndnct or zervics nf any find

[] 1 accept these terms

OK Cancel

Figure 1.6: The End User Licenense Agreement is presented during the installation process.

Download a license...

Please copy-paste your License Order-ID into the field below, and choose how you would lke to download your license,
When processing your request the license-service will chedk if the License Order-ID is available for download on this
computer.

License Order-ID:
CLCALICENSE -X3XX -3 4B-GO0 -0 -0

@ Direct Download

The workbench will attempt to contact the CLC Licenses Service, and download the license directly.
This method requires internet access from the workbench.

") Go to License Download web page

The workbench will open a Web Browser with the License Download web page. From there you will
be able to download your license s a file and import in the next step.

Figure 1.7: Enter a license order ID into the text field and then click on the Next button.

In this dialog, there are two options:

e Direct Download. Download the license directly. This method requires that the Workbench

has access to the external network.

e Go to CLC License Download web page. The online license download form will be opened
in a web browser. This option is suitable for when downloading a license for use on another
machine that does not have access to the external network, and thus cannot access the

QIAGEN Aarhus servers.

After selecting your method of choice, click on the button labeled Next.

Direct download

After choosing the Direct Download option and clicking on the button labeled Next, a dialog
similar to that shown in figure 1.8 will appear if the license is successfully downloaded and

installed.
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Requesting a license...

Requesting and downloading an evaluation license by establishing a direct connection to the CLC bio License
Web-Service.

An Evaluation License was successfully downloaded
The License is valid until: 2015-04-09

Figure 1.8: A license has been successfully downloaded and installed for use.

When the license has been downloaded and installed, the Next button will be enabled.

If there is a problem, a dialog will appear indicating this.

Go to license download web page

After choosing the Go to CLC License Download web page option and clicking on the button
labeled Next, the license download form will be opened in a web browser, as shown in figure 1.9.

Download a license

Figure 1.9: The license download form opened in a web browser.

Click on the Download License button and then save the license file.

Back in the Workbench window, you will now see the dialog shown in 1.10.

Import a license from a file...

Please click the button below and locate the file containing your license,

Mo file selected...

| Chaoose License File |

Figure 1.10: Importing the license file downloaded from the web page.

Click on the Choose License File button, find the saved license file and select it. Then click on
the Next button.
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Accepting the license agreement

The end user license agreement (EULA) must be read and accepted as part of the installation
process. figure 1.28.

[END USER LICENSE AGREEMENT FOR QIAGEN AARHUS SOFTWARE. o
[Bisulfite Sequencing 1.2.0

mn

1 Recitals

1.1 This End-User License Agreement ("EULA") is a legal agreement between you (either an individual person or a single legal
fentity, who will be referred to in this EULA as "You") and QTAGEN Aarhus A/S, CVR-no.: 28 30 50 87 for the software
iproducts that accompanies 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
IQLAGEN 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
leopying, downloading, accessing ot otherwise using the Software Product, You agres 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 is for research purposes only.
2 SOFTWARE PRODUCT LICENSE
(2.1 The Softwars 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,

tbrnduct or servies of ans rind

7] 1 accept these terms

OK Cancel

Figure 1.11: 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.

1.4.3 Import a license from a file

If you already have a license file associated with the host ID of your machine, it can be imported
using this option.

When you have clicked on the Next button, you will see the dialog shown in 1.12.

Import a license from a file...

Please click the buttan below and locate the File containing your license.

Na file selected. .

Choose License File

If you experience any problems, please contact QIAGEM Advanced Genomics Support

Figure 1.12: Selecting a license file.
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Click on the Choose License File button, locate the license file and selected it. Then click on the
Next button.

Accepting the license agreement

The end user license agreement (EULA) must be read and accepted as part of the installation
process. figure 1.28.

[END USER LICENSE AGREEMENT FOR QIAGEN AARHUS SOFTWARE. &

[Bisulfite Sequencing 1.2.0

m

1 Recitals

1.1 This End-User License Agreement ("EULA") is a legal agreement between you (zither 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
iproducts that accompanies 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 agres 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 is 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 ("Devica").

[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,

tnrndnet ar zarvies nf anu frind

1 accept these terms

OK Cancel
Figure 1.13: 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.

1.4.4 Upgrade license

The option "Upgrade from an existing Workbench installation" can be convenient when you
have been using another version of a licensed Workbench and the license is covered by our
Maintenance, Upgrades and Support (MUS) program. Licenses not covered by MUS cannot be
updated to support a new major Workbench release line.

If your license is covered our Maintenance, Upgrades and Support (MUS) program but you
experience problems downloading a license for the new version of the software, please contact
bioinformaticslicense@qiagen.com.

The Workbench will need direct access to the external network to use this option. If the
Workbench cannot connect to the external network directly, please see section 1.4.6.

After selecting the "Upgrade from an existing Workbench installation" option, click on the Next
button. The Workbench will search for an earlier installation of the same Workbench product you
are upgrading to.


mailto:bioinformaticslicense@qiagen.com
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If it finds that installation, it will locate the existing license file and show information like that in
figure 1.14.

Upgrade a License...

The workbench will attempt ta find a valid license for a previous version.
IF a license can not be located, or if you would like to upgade a different license, please dick the "Choose a different
License File" button and lacate it manually.

C:\Program Files|CLC

License Number:

| Choose a different License File |

Figure 1.14: An license from an older installation was found.

When you click on the Next button, the Workbench checks if you are entitled to upgrade your
license. This is done by contacting QIAGEN Aarhus servers.

If the earlier Workbench version could not be found, which can be the case if you have installed
to a custom location or are upgrading from one Workbench product to another product replacing
it?, then click on the "Choose a different License File" button. Navigate to where the older license
file is, which will be in a subfolder called "licenses" within the installation area of the Workbench
you are upgrading from. Select the license file and click on the "Open" button.

If the license selected can be updated, a message similar to that shown in figure 1.15 will be
displayed. If there is a problem updating the selected license, a dialog will appear indicating this.

Upgrade a License...

The workbench will attempt to find a valid license for a previous version.
If a license can not be located, or if you would like to upgrade a different license, please click
the "Choase a different License File" button and locate it manually.

The selected file appears to contain a valid license

License Order-ID:
CLC -LICENSE-20¢00¢ = X000 = X0000C=X000O00= 10000

Choose a different License File

Figure 1.15: An license from an older installation was found.

Click on the Next button and then choose how to proceed to get the updated license file.

1In November 2018, the Biomedical Genomics Workbench was replaced by the CLC Genomics Workbench and a
free plugin, Biomedical Genomics Analysis. Licenses for the Biomedical Genomics Workbench covered by MUS at that
time can be used to download a valid license for the CLC Genomics Workbench, but the upgrade functionality is not
able to automatically find the older license file.
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In this dialog, there are two options:

e Direct Download. Download the license directly. This method requires that the Workbench
has access to the external network.

e Go to CLC License Download web page. The online license download form will be opened
in a web browser. This option is suitable for when downloading a license for use on another
machine that does not have access to the external network, and thus cannot access the
QIAGEN Aarhus servers.

After selecting your method of choice, click on the button labeled Next.

Direct download

After choosing the Direct Download option and clicking on the button labeled Next, a dialog
similar to that shown in figure 1.16 will appear if the license is successfully downloaded and
installed.

Requesting a license...

Requesting and downloading an evaluation license by establishing a direct connection to the CLC bio License
Web-Service.

An Evaluation License was successfully downloaded
The License is valid until: 2015-04-09

Figure 1.16: A license has been successfully downloaded and installed for use.

When the license has been downloaded and installed, the Next button will be enabled.

If there is a problem, a dialog will appear indicating this.

Go to license download web page

After choosing the Go to CLC License Download web page option and clicking on the button
labeled Next, the license download form will be opened in a web browser, as shown in figure
1.17.

Click on the Download License button and then save the license file.
Back in the Workbench window, you will now see the dialog shown in 1.18.

Click on the Choose License File button, find the saved license file and select it. Then click on
the Next button.

Accepting the license agreement

The end user license agreement (EULA) must be read and accepted as part of the installation
process. figure 1.28.
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Download a license

License Order-ID: CLC-LICENSE-SRENMNSTED-0D43CAS

by dlicking on the

Figure 1.17: The license download form opened in a web browser.

Import a license from a file...

Please click the button below and locate the File containing your license.

No file selected...

| Choose License File |

Figure 1.18: Importing the license file downloaded from the web page.

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.

1.4.5 Configure license server connection

If your organization is running a CLC License Server, you can configure your Workbench to connect
to it to get a license.

To configure the Workbench to connect to a CLC License Server, select the Configure License
Server connection option and click on the Next button. A dialog for the license server connection
configuration is then presented, as shown in figure 1.20.

The options in that dialog are:

e Enable license server connection. This box must be checked for the Workbench is to
contact the CLC License Server to get a license for CLC Genomics Workbench.

e Automatically detect license server. By checking this option the Workbench will look for
a CLC License Server accessible from the Workbench. Automatic server discovery sends
UDP broadcasts from the Workbench on port 6200. Available license servers respond to
the broadcast. The Workbench then uses TCP communication for to get a license, if one
is available. Automatic server discovery works only on local networks and will not work
on WAN or VPN connections. Automatic server discovery is not guaranteed to work on all
networks. If you are working on an enterprise network on where local firewalls or routers cut
off UDP broadcast traffic, then you may need to configure the details of the CLC License
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[END USER LICENSE AGREEMENT FOR QIAGEN AARHUS SOFTWARE. &

[Bisulfite Sequencing 1.2.0
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1 Recitals

1.1 This End-User License Agreement ("EULA") is a legal agreement between you (zither 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
iproducts that accompanies 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 agres 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 is 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 ("Devica").

[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,

tnrndnct or zervics nf any find

[] 1 accept these terms

OK Cancel
Figure 1.19: The End User Licenense Agreement is presented during the installation process.

Configure License Server connection...

Please choose how you would like to connect to your CLC License server.

@ Automatically detect license server,

*) Manually specify license server:
Hostname,TP-address:

Port: 6200 =
[ Use custom username when requesting a license

Username:

[ Disable license borrowing

If you choose this option, users of this computer will not be able to borrow licenses from the
License Server,

Figure 1.20: Connecting to a CLC License Server.

Server using the Manually specify license server option instead.

e Manually specify license server. Select this option to enter the details of the machine the
CLC License Server software is running on, specifically:

— Host name. The address of the machine the CLC Licenser Server software is running
on.
— Port. The port used by the CLC License Server to receive requests.
e Use custom username when requesting a license. Optional. If this is checked, a username

can be entered. That will be passed to the CLC License Server instead of the username of
the account being used to run the Workbench.

o Disable license borrowing on this computer. Check this box if you do not want users of
the computer to borrow a license. See section 1.4.5 for further details.
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Special note on modules needing a license

This note concerns CLC Genomics Workbench 11.0 and higher, Biomedical Genomics Workbench
5.0 and higher and CLC Main Workbench 8.0 and higher.

A valid module license is needed to start a module tool, or a workflow including a module tool.
Module licenses obtained through a License Server connection will be valid for four hours after
starting the tool or the workflow. A process started (whether a module tool or a workflow including
a module tool) will always be completed, even if its completion exceeds the four hours period
where the license is valid.

If the tool or the workflow completes before the four hour validity period, it is possible to start a
new tool or a workflow, and this will always refresh the validity of the license to a full four hours
period. However, if the tool or the workflow completes after the four hour validity period, a new
license will need to be requested after that to start the next tool or workflow.

These measures ensure that more licenses are available to active users, rather than blocked on
an inactive computer, i.e., where the workbench would be open but not in use.

Borrowing a license

A CLC Genomics Workbench using a network license normally needs to maintain a connection
to the CLC License Server. However, if allowed by the network license administrator, network
licenses can be borrowed for offline use. During the period a license has been borrowed, there
will be one less network license available for other users.

If CLC License Server administrator has chosen not to allow the borrowing of network licenses,
then the information in this section is not relevant.

The Workbench must be connected to the CLC License Server at the point when the license is
borrowed. The procedure for borrowing a license is:

1. Go to the Workbench menu option:

Help | License Manager

2. Click on the "Borrow License" tab to display the dialog shown in figure 1.21.

License overview

Product ID: License type: Expires in: Status: Borrow limit: ~ Borrow:
CLCGENOMICSWE  |Network (Jocalhost) Never |valid |7 days | Edl

| License Infnrmatmnt Borrow License J)

License Borrowing

If you use a license server, and need to work outside of your organization network, you can borrow a copy of your licenses
from the license server, The borrowed license will allow you to use the application for the specified number of hours.

Borrow the selected licenses for a period of: | 1 hour -

Borrow Selected Licenses Return Borrowed Licenses

| Help H Configure Network License H Uparade Workbench License ] Refresh Close
Figure 1.21: Borrow a license.

3. Select the license(s) that you wish to borrow by clicking in the checkboxes in the Borrow
column in the License overview panel.
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4. Choose the length of time you wish to borrow the license(s) for using the drop down
list in the Borrow License tab. By default the maximum is 7 days, but network license
administrators can specify a lower limit than this.

5. Click on the button labeled Borrow Selected Licenses.

6. Close the License Manager when you are done.

You can now go offline and continue working with the CLC Genomics Workbench. When the time
period you borrowed the license for has elapsed, the network license will be again made available
for other users. To continue using CLC Genomics Workbench with a license, you will need to
connect to the network again so the Workbench can contact the CLC Licence Server.

You can return borrowed licenses early if you wish by started up the License Manager, opening
the "Borrow License" tab, and clicking on the Return Borrowed Licenses button.

Common issues when using a network license

e No license available at the moment If all licenses are in use, you will see a dialog like that
shown in figure 1.22 when you start up the Workbench.

The following problems were encountered while trying to locate a valid license, Click on each
error for a more detailed description.

License Server: localhast port: 6200 -
No license available at the moment

To import a new license or change your license server settings, please dick the License
Assistant button.

If you experience any problems, please contact QIAGEN Advanced Genomics Support

License Assistant | Limited Mode H Retry H Quit ‘

Figure 1.22: This window appears when there are no available network licenses for the software
you are running.

You will need to wait for at least one license to be returned before you can continue to work
with a fully functional copy of the software. If running out of licenses is a frequent issue,
you may wish to discuss this with your CLC License Server administrator.

Clicking on the Viewing Mode button in the dialog allows you to run the CLC Genomics
Workbench for viewing data, and for basic analyses, import and export. Please see
section 1.4.7 for further details.

e Lost connection to the CLC License Server If the Workbench connection to the CLC License
Server is lost, you will see a dialog like that shown in figure 1.23.

If you have chosen the option to Automatically detect license server and you have not
succeeded in connecting to the CLC License Server before, please check with your local IT
support that automatic detection will be possible to do at your site. If it is not, you will need
to specify the CLC License Server settings, as described earlier in this section.

If you have successfully contacted the CLC License Server from your Workbench previously,
please consider discussing this issue with your CLC License Server administrator or your
local IT support, for example, making sure that the CLC License Server is running and that
your Workbench is able to connect to it.
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}
License Server Problem e

797 CLC Network Licensing -

The connection to the license server has been lost.

Clicking the Reconnect button below will attempt to reestablish a connection. If a
connection cannot be established please dick Quit to exit the workbench, You wil of course
be allowed to save your data.

If the problems persists, please contact your local license server administrator.

Figure 1.23: Here, the Workbench is unable to establish a connection to a CLC License server.

There may be situations where you wish to use a different license or view information about the

license(s) the Workbench is currently using. To do this, open the License Manager using the
menu option:

Help | License Manager (|=])

The license manager is shown in figure 1.24.

License overview

Product ID: License type: Expires in: Status: Borrow limit: Borrow:
METAGENEMARK Metwork (10.1.10.1) Mever Valid 7 days [+
ICLCGENOMICSWE Metwork (10.1.10.1) Mever Valid 7 days [+
ICLC_MICROBIAL_GE... [Metwork (10.1.10.1) Mever Valid 7 days [¥]
ICLC_MICROBIAL_GE. .. |Local Evaluation License 11Days Valid -

License Information | Borrow Licenss

License Information
Product ID:
Order ID:
Licensee:
Expires:
Source:

Local Machine Information
Hostname: |aptop-112

Host ID: 00FF1A9FD725,08FCY30CES5C, DAFCS30CBS58, DAFCI30CE959, D8FCY30CES58, DOBFICEDaT49

Export License Information

Configure MNetwork License Upgrade Workbench License

Figure 1.24: The License Manager provides information about licenses being used and access to
other license-related functionality.

This License Manager can be used to:

e See information about the license (e.g. the license type, when it expires, etc.)

e Configure the connect to a CLC License Server. Click on the Configure Network License
button at the lower left corner to open the dialog seen in figure 1.20.

e Upgrade from an evaluation license. Click on the Upgrade Workbench License button to
open the dialog shown in figure 1.1.
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e Export license information to a text file.

e Borrow a license, relevant when using a network license.

If you wish to switch away from using a network license, click on the button to Configure Network
License and uncheck the box beside the text Enable license server connection in the dialog.
When you restart the Workbench, you can set up the new license as described in section 1.4.

1.4.6 Download a static license on a non-networked machine

To download a static license for a machine that does not have direct access to the external
network, you can follow the steps below:

e Install the CLC Genomics Workbench on the machine you wish to run the software on.

e Start up the software as an administrative user and find the host ID of the machine that
you will run the CLC Workbench on. You can see the host ID of the machine at the bottom
of the License Assistant window in grey text, or, if working in Viewing Mode, by launching
the License Manager from under the Workbench Help menu option.

e Make a copy of this host ID such that you can use it on a machine that has internet access.

e Go to a computer with internet access, open a browser window and go to the network
license download web page?:
https://secure.clcbio.com/LmxWSv3/GetLicenseFile

e Paste in your license order ID and the host ID that you noted down in the relevant boxes on
the web page.

e Click on 'Download License’ and save the resulting .lic file.

e Open the Workbench on your non-networked machine. In the Workbench license manager
choose 'Import a license from a file’. In the resulting dialog click on the 'Choose License
File’ button and then locate and selct the .lic file you have just downloaded.

If the License Manager does not start up by default, you can start it up by going to the
menu option:

Help | License Manager (=])

e Click on the Next button and go through the remaining steps to install the license.

1.4.7 Viewing mode

Using a CLC Workbench in Viewing Mode is a free and easy way to access extensive data viewing
capabilities, basic bioinformatics analysis tools, as well as import and export functionality.

Data viewing

2For CLC Genomics Workbench 5.x and earlier or CLC Main Workbench 6.7.x and earlier, the license download
page URL is http://licensing.clcbio.com/LmxWSvl/GetLicenseFile
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Any data type supported by the Workbench being used can be viewed in Viewing Mode. Plugins
or modules can also be installed when in Viewing Mode, expanding the range of data types
supported.

Viewing Mode of the CLC Workbenches can be particularly useful when sharing data with
colleagues or reviewers who wish to view and investigate data you have generated but who do
not have access to a Workbench license.

Data import, export and analysis in Viewing Mode

When working in Viewing Mode, the Import and Export buttons in the top Toolbar are enabled,
and standard import and export functionality for many bioinformatics data types is supported.
Tools available can be seen in the Workbench Toolbox, as illustrated in figure 1.25.

Processes Toolbox Favorites

<enter tool name> ﬁ
¥ &) Classical Sequence Analysis
¥ &= Alignments and Trees
iEE Create Alignment
1 Create Tree
¥ i~ General Sequence Analysis
i Extract Sequences
2% Shuffle Sequence
I'EI Create Sequence Statistics
¥ Join Sequences
¥ A Nucleotide Analysis
2 Translate to Protein
A Convert DNA to RNA
£t Convert RNA to DNA
¥ Reverse Complement Sequence
. Reverse Sequence
%4 Find Open Reading Frames
¥ @ Molecular Biology Tools
¥ ey Restriction Site Table
o‘., Restriction Site Analysis
ﬁ Create Enzyme List

Figure 1.25: Bioinformatics tools available when using Viewing Mode are found in the Toolbox.

Starting a CLC Workbench in Viewing Mode

A button labeled Viewing Mode is presented in the Workbench License Manager when a
Workbench is started up without a license installed, as shown in figure 1.26. This button is also
visible in message windows that appear if a Workbench is started up that has an expired license
or that is configured to use a network license but all the available licenses have been checked
out by others, as described in section 1.4.5.

Click on the Viewing Mode button to start up the Workbench in Viewing Mode.

To go from running in Viewing Mode to running a Workbench with its full functionality, it just
needs to have access to a valid license. This can be done by installing a static license, or when
using a network license, by restarting the Workbench when licenses are once again available.

1.4.8 Start in safe mode

If the program becomes unstable on start-up, you can start it in Safe mode. This is done by
pressing and holding down the Shift button while the program starts.

When starting in safe mode, the user settings (e.g. the settings in the Side Panel) are deleted
and cannot be restored. Your data stored in the Navigation Area is not deleted. When started in
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You need a license...

In order to use this application you need a valid license.
Please choose how you would like to obtain a license for your workbench.

© Request an evaluation license
Try out the application for 14 days. A static license will be downloaded to your local
machine. Use with remote or virtual machines is not supported.

Download a license
Use a license order ID to download a static license.

Import a license from a file
Import a static license from an existing license file.

Upgrade from an existing Workbench installation
Upgrade an existing license for an older version of the software. Your license must be
covered by Maintenance, Upgrades and Support to use this option.

Configure License Server connection

Configure the necessary connection for the software to connect to a CLC License Server
that hosts network license(s) for this product. This option also allows you to alter or
disable an existing configuration.

Ifyou experience any problems, please contact QIAGEN Bicinformatics Support
Proxy Settings Viewing Mode Quit Previous . Next

Figure 1.26: Click on the Viewing Mode button at the bottom of the License Manager window to
launch the Workbench in Viewing Mode.

safe mode, some of the functionalities are missing, and you will have to restart the CLC Genomics
Workbench again (without pressing Shift).

1.5 Plugins

When you install CLC Genomics Workbench, it has a standard set of features. However, you can
upgrade and customize the program using a variety of plugins.

As the range of plugins is continuously updated and expanded, they will not be listed here.
Instead we referto http://www.giagenbioinformatics.com/plugins/ for a full list of
plugins with descriptions of their functionalities.

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... (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 on QIAGEN Aarhus server.

1.5.1 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 1.27).

Select the plugin of interest to display additional information about the plugin on the right side of


http://www.qiagenbioinformatics.com/plugins/
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the dialog. Click Download and Install to add the plugin functionalities to your workbench.

CJ

Manage Plugins

Download Plugins

Advanced Peak Shape Tools Plugin
® L IAGEN Aarhus
tact: support-cicbio@qiagan.com

Provi

1.0 beta 7 (Build: 170213-1058-156573)
Pesk finding using shape information

Size: 1.4 MB Download and Install

Batch Rename

Provider: QIAGEN Aarhus

Suppert contact: support-clebio@qiagen.com

Version: 15 (Buid: 170220- 1616-157004)
Rename fies in batch by adding a prefx or a number,

Size: 774.4 kB Download and Install

Bisulfite Sequencing
® o

Supy upport-cicbio@aiagen.com
Versi 170222- 1036-157093)
Tools to anslyss bisufite-converted reads.

m

Size: 20 MB Download and Install

0 Advanced Peak Shape Tools

The Advanced Peak Shape Tools Plugin provides advanced tools to manipulate peak
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
shape-based analyses of sequencing data.

The Learn Peak Shape Filter tool creates a new peak shape filrer from sequencing data and a
set of positive and negative regions. The Apply Peak Shape Filter tool then applies 3 peak shape
filter to sequending data to discover regions (peaks), which match a given peak shape. The Score
Regions tool scores genamic regions according how well they match a given peak shape.

n

Forward and reverse reads shaping 2 peak.

i [ Proxysettngs | [ Checkforupdates | [ mnstall fromFile |

Close.

Figure 1.27: The plugins that are available for download.

Accepting the license agreement

The end user license agreement (EULA) must be read and accepted as part of the installation
process. figure 1.28.

[Bisulfite Sequencing 1.2.0

1 Recitals

" Software Product").

2 SOFTWARE PRODUCT LICENSE

[END USER LICENSE AGREEMENT FOR QIAGEN AARHUS SOFTWARE. &

1.1 This End-User License Agreement ("EULA") is a legal agreement between you (zither an individual person or a single legal
fentity. who will be referred to in this EULA as "You") and QIAGEN Aarhus AS. CVR-no.: 28 30 50 87 for the software
iproducts that accompanies this EULA, including any associated media, printed materials and electronic documentation (the

1.2 The Software Product also includes any software updates, add-on components, web services and'or supplements that
IQIAGEN 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,
rcopying, 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 is for research purposes only.

[2.1 The Software Product is protected by intellectual property laws and treaties. The Software Product is licensed. not sold.

m

(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 ("Devica").

[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,
rndnct or sarvice nf ants ind

[] 1 accept these terms

oK Cancel

Figure 1.28: 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 the 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.
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When you close the dialog, you will be asked whether you wish to restart the workbench. The
plugin will not be ready for use until you have restarted.

1.5.2 Uninstall

Plugins are uninstalled using the plugin manager:

Help in the Menu Bar | Plugins... (%) or Plugins ( E¥) in the Toolbar
This will open the dialog shown in figure 1.29.

)

Manage Plugins Download Plugins

Advanced Peak Shape Tools Plugin [Beta] -
Provider: QIAGEN Aarhus (il
Suppoart contact: support-dicbio @qiagen. com

WVersion: 1.0 beta 7 (Build: 170213-1058-156573)

[

Peak finding using shape information

Uninstall Disable

Batch Rename

Provider: QIAGEN Aarhus

Suppart contact: support-dicbio @qiagen. com
Wersion: 1.5 {(Build: 170220-1616-157004)

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

Uninstall Disable

Bisulfite Sequencing

Provider:

Suppart contact: support-dicbio @qiagen. com
Wersion: 1.2 {(Build: 170222-1036-157093)

Tools to analyse bisulfite-converted reads.

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

Figure 1.29: The plugin manager with plugins installed.

The installed plugins are shown in the Manage plugins tab of the plugin manager. To uninstall,
select the plugin in the list 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 Workbench, click the Disable button.

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.

1.5.3 Updating plugins

If a new version of a plugin is available, you will get a notification during start-up as shown in
figure 1.30.

In this list, select which plugins you wish to update, and click Install Updates. If you press
Cancel you will be able to install the plugins later by clicking Check for Updates in the Plugin
manager (see figure 1.29).

1.6 Network configuration

If you use a proxy server to access the Internet you must configure CLC Genomics Workbench to
use this. Otherwise you will not be able to perform any online activities.

CLC Genomics Workbench supports the use of an HTTP-proxy and an anonymous SOCKS-proxy.
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G@ Workbench Plugins

Updates are available for your plugins.

Use the list below to select which updates you would like to install. If you prefer you can install the
updates manually through the Plugin Manager.

@ CLC MLST Module -
Version 1.6.1 (Build: 170228-1030-157387)

Size: 2.2 MB

Minar bug fixes,

-

[ skip these updates [ Apply Updates ] [ Close ]

Figure 1.30: Plugin updates.

To configure your proxy settings, open the workbench, go to Edit | Preferences and choose the
Advanced tab (figure 1.31).

- 5
[EY Preferences I.éj

Proxy Settings (takes effect after restart)

@ Use Custom HTTP Proxy Server

General HTTP Proxy: host.example.com Port: 31285

»

Use Proxy Server for FTP connections

Use Proxy Server for HTTPS connections

=L [ HTTP Proxy Requires Login
View

Account:

Password:

Data

m

Exclude hosts:

[] Use Custom SOCKS Proxy Server

SOCKS Host: Port: 1080 =
You may have to restart the application for these changes to take effect...

Default Data Location

Default Data Location: | CLC_Data -]

MNCEI BLAST -
URL to use when blasting: | https://blast.nchi.nlm.nib. gov /Blast. cai

Read Mapper

Read Mapper reference cache size: 8,192 - MB

SRA Download

[ Use Aspera when available

Limit Aspera download speeds to |10 Mbys (Mac and Linux only)

[ ? Help ][ oK ][ Cancel ][ Export ][ Import ]

Figure 1.31: Adjusting proxy preferences.

You have the choice between an HTTP-proxy and a SOCKS-proxy. The workbench only supports
the use of a SOCKS-proxy that does not require authorization.

You can select whether the proxy should be used also for FTP and HTTPS connections.

Exclude hosts can be used if there are some hosts that should be contacted directly and not
through the proxy server. The value can be a list of hosts, each separated by a |, and in addition
a wildcard character = can be used for matching. For example: . foo.com|localhost.
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If you have any problems with these settings you should contact your systems administrator.

1.7 CLC Server connection

Using a CLC Server, data can be stored centrally and analyses run on a central machine rather
than on a personal computer. After logging into the CLC Server from a Workbench, data in CLC
Server locations will be listed in the Workbench Navigation Area. When launching analyses that
can be run on the CLC Server, you will be offered the choice of running them using the Workbench
or the CLC Server.

To log into a CLC Server or to check on the status of an existing connection, go to:
File | CLC Server Connection ()

This will bring up a login dialog as shown in figure 1.32.
r CLC Server Connection [ﬁr

SErver name  xXxXxxx -

Port |7777

Username xxxxx|
Password sesssss

V| Remember password

| Log into CLC Server at Workbench startup

Not logged in

Help Log Out Close
L

Figure 1.32: The CLC Server Connection dialog.

To log into a CLC Server, fill in the text fields. Your server administrator should be able to provide
you with the necessary details. When you click on the Log In button, the Workbench will connect
to the CLC Server if your credentials are accepted.

Your username and the server details will be saved between Workbench sessions. If you wish
your password to be saved also, click in the box beside the Remember password box.

If you wish the Workbench to connect to the server automatically on startup, then check the box
beside the option Log into CLC Server at Workbench startup. This option is only enabled when
the Remember password option has been selected.

Further information about working with a CLC Server from a CLC Workbench is available in this
manual:
e Launching tasks on a CLC Server is described in section 9.2.1.

e Monitoring processes sent to the CLC Server from a CLC Workbench is described in section
2.3.



CHAPTER 1. INTRODUCTION TO CLC GENOMICS WORKBENCH 41

e Viewing and working with data held on a CLC Server is described in section 3.1.1, and
deleting data held on a CLC Server is described in section 3.1.7.

e Importing data to a CLC Server and exporting data held on a CLC Server is described in
section 6.9.

For those logging into the CLC Server as a user with administrative privileges, an option called Man-
age Server Users and Groups... will be available. This is described in detail at nttp://resources.
giagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=User_authentication_using_

Workbench.html.

1.8 Getting started and latest improvements

CLC Genomics Workbench includes an extensive Help function, which can be found in the Help
menu of the program’s Menu bar (or by pressing F1).

Tutorials describing hands-on examples of how to use the individual tools and features of
the CLC Genomics Workbench can be found at http://www.giagenbioinformatics.com/
support/tutorials/. We also recommend our Online presentations where a product
specialist demonstrates our software. This is a very easy way to get started using the
program. Read more about video tutorials and other online presentations here: http://tv.
giagenbioinformatics.com/.

Finally, CLC Genomics Workbench is being constantly developed and improved. A detailed list of
new features, improvements, bug fixes, and changes for the current version of CLC Genomics Work-
bench can be found at http://www.giagenbioinformatics.com/products/latest-
improvements/.

History of the CLC Workbenches

In November 2005, CLC bio releases two Workbenches: CLC Free Workbench and CLC Protein
Workbench. CLC Protein Workbench is developed from the free version, giving it the well-tested
user friendliness and look & feel with a range of more advanced analyses.

In March 2006, CLC DNA Workbench (formerly CLC Gene Workbench) and CLC Main Workbench
are added to the product portfolio of CLC bio. Like CLC Protein Workbench, CLC DNA Workbench
builds on CLC Free Workbench. It shares some of the advanced product features of CLC Protein
Workbench, and has additional advanced features. CLC Main Workbench holds all basic and
advanced features of the CLC Workbenches.

In June 2007, CLC RNA Workbench is released as a sister product of CLC Protein Workbench
and CLC DNA Workbench. CLC Main Workbench now also includes all the features of CLC RNA
Workbench.

In March 2008, CLC Free Workbench changes name to CLC Sequence Viewer.

In June 2008, the first version of the CLC Genomics Workbench is released due to an extraor-
dinary demand for software capable of handling sequencing data from all new high-throughput
sequencing platforms such as Roche-454, lllumina and SOLID in addition to Sanger reads and
hybrid data.

In December 2006, CLC bio releases a Software Developer Kit which makes it possible for
anybody with a knowledge of programming in Java to develop plugins. The plugins are fully


http://resources.qiagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=User_authentication_using_Workbench.html
http://resources.qiagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=User_authentication_using_Workbench.html
http://resources.qiagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=User_authentication_using_Workbench.html
http://www.qiagenbioinformatics.com/support/tutorials/
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integrated with the CLC Workbenches and the Viewer and provide an easy way to customize and
extend their functionalities.

In April 2012, CLC Protein Workbench, CLC DNA Workbench and CLC RNA Workbench are
discontinued. All customers with a valid license for any of these products are offered an upgrade
to the CLC Main Workbench.

In February 2014, CLC bio expands the product repertoire with the release of CLC Drug Discovery
Workbench, a product that enables studies of protein-ligand interactions for drug discovery.

In April 2014, CLC bio releases CLC Cancer Research Workbench, a product that contains
streamlined data analysis workflows with integrated trimming and quality control tailored to meet
the requirements of clinicians and researchers working within the cancer field.

In April 2015, CLC Cancer Research Workbench is renamed to Biomedical Genomics Workbench
to reflect the inclusion of tools addressing the requirements of clinicians and researchers working
within the hereditary disease field in addition to the tools designed for those working within the
cancer field.

In June 2017, Viewing Mode is introduced in all commercial CLC Workbenches. This mode is
available when a Workbench is launched without a valid license. In this mode, data can be viewed
and some basic analyses equivalent to those available in the free CLC Sequence Viewer, can be
run.

In January 2018, CLC Drug Discovery Workbench is discontinued.

In November 2018, the Biomedical Genomics Analysis plugin is released for use with CLC
Genomics Workbench. With the Biomedical Genomics Analysis plugin installed, CLC Genomics
Workbench becomes the delivery mechanism for all biomedical analyses previously delivered by
Biomedical Genomics Workbench and some associated plugins. Biomedical Genomics Workbench
is correspondingly discontinued, and all customers with valid licenses for Biomedical Genomics
Workbench can use them for CLC Genomics Workbench.
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User interface
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This chapter provides an overview of the different areas in the user interface of CLC Genomics
Workbench. As can be seen from figure 2.1 this includes:

e a Navigation Area where files are sorted;
e a Toolbox that can be opened as such, or as a Processes or a Favorites tab;
e a View Area with one or more tabs open;

e a Side Panel where it is possible to change the settings for the currently opened View;
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e a Menu Bar to access various function, and a Toolbar that highlights the most common
actions;

e a Status Bar at the bottom of the screen that indicates the status of the workbench
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Figure 2.1: The user interface.

2.1 View Area

The View Area is the central part of the screen, displaying your current work. The View Area may
consist of one or more Views, represented by tabs at the top of the View Area. In figure 2.2, four
views are displayed: three as tabs in the upper view, and one in an horizontal split view. The tab
currently selected, i.e., active, is indicated by a blue bar underneath the tab (here the bottom tab

open in the bottom view).

Switch tabs in View Area using the following shortcuts Ctrl + PageUp or PageDown (or 3§ +

PageUp or PageDown on Mac).

Several operations can be performed by right-click menus that can be activated from the tab, or

by using the icon list at the bottom of each view.

2.1.1 Open view
Elements
Opening an element can be done in a number of ways:

double-click an element in the Navigation Area

or select an element in the Navigation Area | Show or Ctrl + O (3§ + B on Mac)

Opening an element while another element is already open in the View Area will show the new

element in front of the other. The element that was already open can

be brought to front by
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Figure 2.2: A View Area can enclose several views, each view indicated with a tab.

clicking its tab.
Views

Each element can be shown in different ways. A sequence, for example, can be shown as linear,
circular, text, etc.

For example, to see a linear sequence in a circular view, open the sequence as linear in the View
Area and

Click Show As Circular () at the lower left part of the view

The buttons used for switching views are shown in figure 2.3. They are element-dependent,
meaning that different elements may have different buttons available. You can switch from one
to the other sequentially by clicking Ctrl + Shift + PageUp or Ctrl + Shift + PageDown.

e O B3 =] mae Be B [

Figure 2.3: The buttons shown at the bottom of a view of a nucleotide sequence. You can click the
buttons to change the view to a circular view or a history view.

Split views
If the sequence is already open in a linear view (a4z), and you wish to see both a circular and a
linear view, you can split the views very easily:

Press Ctrl (38 on Mac) while you | Click Show As Circular ({)) at the lower left part
of the view
This will open a split view with a linear view at the bottom and a circular view at the top (see
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11.5).
You can also show a circular view of a sequence without opening the sequence first:

Select the sequence in the Navigation Area | Show ([>) | As Circular (Q))

2.1.2 History and Elements Info views

The two buttons to the right hand side of the toolbar are Show History ([2]) and Show Element
Info ([ ).

The History view is a textual log of all operations you make in the program. If for example you
rename a sequence, align sequences, create a phylogenetic tree or translate a sequence, you
can always go back and check what you have done. In this way, you are able to document and
reproduce previous operations.

When an element’s history is opened, the newest change is submitted in the top of the view
(figure 2.4).

ESC-1(GE) X

RNA-Seq Analysis (Mon Feb 17 15:20:50 CET 2014)
Version: CLC Genomics Workbench 7.0
User:
Parameters:
Reference sequence = Mus musculus sequence
Gene track = Mus musculus_gene
Mapping type = Map to gene regions only (fast)
mBNA track = Mus musculus_mRNZL
Maximum nurmber of hits for a read = 1
Strand specific = Both
Count paired reads as two = No
Create list of unmapped reads = No
Create report = Yes
Create fusion gene table = No
Expression wvalue = Total counts
Reference type = Genome annotated with genes and transcripts
Global alignment = No
Auto-detect paired distances = Yes
Similarity fraction = 0.8
Length fraction = 0.8
Mismatch cost = 2
Insertion cost = 3
Deletion cost = 3
‘Comments:Edit

Estimated paired distance range(s):
ESC-1: 141 to 371 bp
Originates from:

i= ESC-1 (history)
¢ Mus musculus sequence (history)
i?:,(_ Mus musculus_Gene (history)

f;?:ﬁ Mus musculus_mRMA (history)

.

Figure 2.4: An element’s history.

The following information is available:

e Originates from workflow (optional). In cases where the file was generated by a workflow,
the first line will state the Name and Version number of that workflow.

e Title. The action that the user performed.

o Date and time. Date and time for the operation. The date and time are displayed according
to your locale settings (see section 4.1).
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e Version. The workbench type and version that has been used.

e User. The user who performed the operation. If you import some data created by another
person in a CLC Workbench, that person’s name will be shown.

e Parameters. Details about the action performed. This could be the parameters that were
chosen for an analysis.

e Comments. By clicking Edit you can enter your own comments regarding this entry in the
history. These comments are saved.

e Originates from. This information is usually shown at the bottom of an element’s history.
Here, you can see which elements the current element originates from. For example, if
you have created an alignment of three sequences, the three sequences are shown here.
Clicking the element selects it in the Navigation Area, and clicking the "history" link opens
the element’s own history.

When an element’s info is open you can check current information about the element, and in
particular the potential association of the data you are looking at with metadata. To learn more
about the Show Element Info ([ ) button, see section 11.4 and see section 3.2.4.

2.1.3 Close views

When a view is closed, the View Area remains open as long as there is at least one open view.
A view is closed by:

Right-click the tab | Close or Select the view | Ctrl + W

By right-clicking a tab, the following close options exist (figure 2.5).

1
|n’6f> ATP8al genomi... * |n'Ef> ATPSalmRMNA X |n’Ef> ATP8alge

File L
Atp8ai Edit 3
AtpBa1 View L
Toolbox L4 -
Show L4
¥ Close Ctrl+W -y
ATP8a1 genomic sequence ACTGCGGGGAG: WCGI
Atp8at % Close Other Tabs
Atp8al [ Close Tab Area
% Close All Tabs Ctrl+Shift+W
Save Ctrl+5
Save As.. Ctrl+shift=s I
ATP8a1 genomic sequence AGGCGCGGCCCLuUvuwLAGLTBGAGLLL TG TGC!
Atp8al
Atp8al Atp8a1
ATP8a1 genomic sequence GGGCTGTCGAGATGCCGACCATGCGGAGGACA!

Figure 2.5: By right-clicking a tab, several close options are available.

e Close. See above.

e Close Other Tabs. Closes all other tabs, in all tab areas, except the one that is selected.
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e Close Tab Area. Closes all tabs in the tab area, but not the tabs that are in split view.

e Close All Tabs. Closes all tabs, in all tab areas. Leaves an empty workspace.

2.1.4 Save changes in a view

When a new view is created, an * in front of the name of the view in the tab indicates that the
element has not been saved yet. Similarly, when changes to an element are made in a view, an
* is added before the element name on the tab and the element name is shown in bold and italic
in the Navigation Area (figure 2.6).

EXESEy-y: £ ‘& 0D X

Show New Save Import Export Graphic= Print Llaunch Undo Beg e Delete
Navigation Area 4| | sk = ATPBalexons X

Y By O N 7 1 rewName

| BER -

{30 ATP8algenomic sequence

H ATFS ATP8alexons ATGCCGACCATGCCCAGCGACHA
Figure 2 6 An * on a tab name always indicates that the view is unsaved. In th/s case, an existing
element was edited but not saved yet, so the element’s name is also highlighted in bold and italic
in the Navigation Area.

CICTCCGAGATCCOUTC e

The Save function may be activated in two ways: Select the tab of the view you want to save and
Save ([€) or Ctrl + S (38 + S on Mac)

If you close a tab of a view containing an element that was edited, you will be asked if you want
to save.

When saving an element from a new view that has not been opened from the Navigation Area, a
save dialog appears (figure 2.7). In this dialog, you can name the element and select the folder
in which you want to save the element.

r a
E Save @
Select name and location for element
B o
MNew Folder  Update A
{5 NGS -
-5 QlAseq RNA
=

----- 2L ATP3al genomic sequence
- ¥ ATP8al mRNA
-2 ATP8al exons

lom

ﬁ Cloning
-3 Primers

[IL

Q- | <enter search term >

Mame: |New eLEMENT THAT NEEDS TO BE SAVED

[ OK ][ Cancel ” ? Help ]

S

Figure 2.7: Save dialog. The new element has been name "New element that needs to be saved"
and will be saved in the "Example Data" folder.
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2.1.5 Undo/Redo

If you make a change to an element in a view, e.g. remove an annotation in a sequence or modify
a tree, you can undo the action. In general, Undo applies to all changes you can make when
right-clicking in a view. Undo is done by:

Click undo (%) in the Toolbar or Ctrl + Z

If you want to undo several actions, just repeat the steps above.
To reverse the undo action:

Click the redo icon in the Toolbar or Ctrl + Y

Note! Actions in the Navigation Area, e.g., renaming and moving elements, cannot be undone.
However, you can restore deleted elements (see section 3.1.7).

You can set the number of possible undo actions in the Preferences dialog (see section 4).

2.1.6 Arrange views in View Area

To provide more space for viewing data, you can hide Navigation Area and Toolbox by clicking the
hide icon (4]) at the top of the Navigation Area. You can also hide the Side Panel using the
same icon at the top of the Side Panel.

Views are arranged in the View Area by their tabs. The order of the views can be changed using
drag and drop.

If a tab is dragged into a view, the area where the tab will be placed is highlighted blue. The blue
area can be a tab bar in another view, or the bottom of an existing view. In that case, the tab will
be moved to a new split view.

You can also split a View Area horizontally or vertically using the menus.
Splitting horizontally may be done this way:
right-click a tab of the view | View | Split Horizontally ()

This action opens the chosen view below the existing view. When the split is made vertically, the
new view opens to the right of the existing view (see figure 2.8).

Splitting the View Area can be undone by dragging the tab of the bottom view to the tab of the
top view, or by using the Maximize/Restore View function.

Select the view you want to maximize, and click

View | Maximize/restore View ([ ")) or Ctrl + M
or right-click the tab | View | Maximize/restore View ([ 7))
or double-click the tab of view

The following restores the size of the view:

View | Maximize/restore View ([ ")) or Ctrl + M

or double-click title of view
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Figure 2.8: A vertical split screen.

2.1.7 Moving a view to a different screen

Using multiple screens can be a great benefit when analyzing data with the CLC Genomics
Workbench. You can move a view to another screen by dragging the tab of the view and dropping
it outside the workbench window. Alternatively, you can right-click in the view area or on the tab
itself and select View | Move to New Window from the context menu.

An example is shown in figure 2.9, where the main Workbench window shows a table of open
reading frames, and the screen to the right is used to display the sequence and annotations.

B CLC Genomics Workbench 1001 | = B 52 || B pDESTI4 - CLC Genomics Workbench 1001 =B e
File Edit View Download Toolbox Workspace Help © poesTia X
i) O
C 22 g8v 2?8 g &
Shou New Sme inpon Epon Gaghes P lamen Uso Ress G Cony Pane Dame Werezace uges Douniess Wordows
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o 10 b =|

Sequence Name Pattem Length Overhang Number of cut... Cut positon(s)
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50
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Figure 2.9: Showing the table on one screen while the sequence is displayed on another screen.
Clicking the table of open reading frames causes the view on the other screen to follow the
selection.

You can make more detached windows, by dropping tabs outside the open workbench windows,
or you can drag more tabs to a detached window. To get a tab back to the main workbench
window, just drag the detached tab back, and drop it next to the other tabs in the top of the view
area. Note: You should not drag the detached window header, just the tab itself.
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2.1.8 Side Panel

The Side Panel allows you to change the way the content of a view is displayed. The options in
the Side Panel depend on the kind of data in the view, and they are described in the relevant
sections about sequences, alignments, trees etc.

Figure 2.10 shows the default Side Panel for a protein sequence. It is organized into palettes.

Figure 2.10: The default view of the Side Panel when opening a protein sequence.

¥ Sequence Settings
Sequence layout
Spadng
Mo spacding
Mo wrap
@ Auto wrap

Fixed wrap;

every 10000 | residues

| Mumbers on sequences
Relative to
Lock numbers
Hide labels

V| Lock labels

Sequence label

MName

Annotation layout Annotation types

Motifs

Residue coloring
Protein info
Find

Text format

=0

OO o||o) o o) [

Al

In this example, there is one palette for Sequence layout, one for Annotation Layout etc. These
palettes can be re-organized by dragging the palette name with the mouse and dropping it where
you want it to be. They can either be situated next to each other, so that you can switch between
them, or they can be listed on top of each other, so that expanding one of the palettes will push
the palettes below further down.

In addition, they can be moved away from the Side Panel and placed anywhere on the screen as

shown in figure 2.11.

In this example, the Motifs palette has been placed on top of the sequence view together with
the the Residue coloring palette. In the Side Panel to the right, the Find palette has been put on

top.

In order to make all palettes dock in the Side Panel again, click the Dock Side Panel icon ().

You can completely hide the Side Panel by clicking the Hide Side Panel icon (|»).

At the bottom of the Side Panel (see figure 2.12) there are a number of icons used to:

e Collapse all settings (=).
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Figure 2.11: Palettes can be organized in the Side Panel as you like or placed anywhere on the
screen.

‘='|:| [ Help ] [ Save View... ].

Save/Restore Settin!s
Dock Slde Panel
Expand All Settinas

Collapse Al Settings

Figure 2.12: Functionalities found at the bottom of the Side Panel.

Expand all settings ().

Dock all palettes ()

Get Help for the particular view and settings

Save the settings of the Side Panel or apply already saved settings. Changes made to the
Side Panel, including the organization of palettes, will not be saved when you save the
view. Learn how to save Side Panel settings in section 4.6.

2.2 Zoom and selection in View Area

All views except tabular and text views support zooming. Figure 2.13 shows the zoom tools,
located at the bottom right corner of the view.

The zoom tools consist of some shortcuts for zooming to fit the width of the view (f=]), zoom
to 100 % to see details ([i]), zoom to a selection (fzH), a zoom slider, and two mouse mode
buttons (%) (D).

The slider reflects the current zoom level and can be used to quickly adjust this. For more
fine-grained control of the zoom level, move the mouse upwards while sliding.
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Figure 2.13: The zoom tools are located at the bottom right corner of the view.

The sections below describes how to use these tools as well as other ways of zooming and
navigating data.

Please note that when working with protein 3D structures, there are specific ways of controlling
zooming and navigation as explained in section 13.2.

2.2.1 Zoom in
There are six ways of zooming in:

Click Zoom in mode (%ZJ) in the zoom tools (or press Ctrl+2) | click the location in.
the view that you want to zoom in on

or Click Zoom in mode (‘33) in the zoom tools | click-and-drag a box around a part of
the view | the view now zooms in on the part you selected

or Press '+’ on your keyboard
or Move the zoom slider located in the zoom tools
or Click the plus icon in the zoom tools
The last option for zooming in is only available if you have a mouse with a scroll wheel:
or Press and hold Ctrl (3§ on Mac) | Move the scroll wheel on your mouse forward

Note! You might have to click in the view before you can use the keyboard or the scroll wheel to
zoom.

If you press the Shift button on your keyboard while in zoom mode, the zoom function is reversed.

If you want to zoom in to 100 % to see the data at base level, click the Zoom to base level ([i])
icon.

2.2.2 Zoom out
It is possible to zoom out in different ways:
Click Zoom out mode (22) in the zoom tools (or press Ctrl+3) | click in the view
or Press -’ on your keyboard
or Move the zoom slider located in the zoom tools

or Click the minus icon in the zoom tools
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The last option for zooming out is only available if you have a mouse with a scroll wheel:
or Press and hold Ctrl (3§ on Mac) | Move the scroll wheel on your mouse backwards

Note! You might have to click in the view before you can use the keyboard or the scroll wheel to
zoom.

If you want to zoom out to see all the data, click the Zoom to Fit (=) icon.

If you press Shift while clicking in a View, the zoom function is reversed. Hence, clicking on a
sequence in this way while the Zoom out mode toolbar item is selected, zooms in instead of
zooming out.

2.2.3 Selecting, panning and zooming

In the zoom tools, you can control which mouse mode to use. The default is Selection mode
(‘2;1) which is used for selecting data in a view. Next to the selection mode, you can select the
Zoom in mode as described in section 2.2.1. If you press and hold this button, two other modes
become available as shown in figure 2.14:

.

e Panning (/) is used for dragging the view with the mouse as a way of scrolling.

e Zoom out ("f0) is used to change the mouse mode so that whenever you click the view, it
zooms out.

4
By
®
& - ———+Em

Figure 2.14: Additional mouse modes can be found in the zoom tools when right-clicking on the
magnifying glass.

If you hold the mouse over the selection and zoom tools, tooltips will appear that provide further
information about how to use the tools.

The mouse modes only apply when the mouse is within the view where they are selected.

The Selection mode can also be invoked with the keyboard shortcut Ctrl+1, while the Panning
mode can be invoked with Ctrl+4.

For some views, if you have made a selection, there is a Zoom to Selection ([) button, which
allows you to zoom and scroll directly to fit the view to the selection.

2.3 Toolbox and Status Bar

The Toolbox is placed in the left side of the user interface of CLC Genomics Workbench below
the Navigation Area. It can be seen as a Processes tab, a Toolbox tab and a Favorites tab.

The Toolbox can be hidden, so that the Navigation Area is enlarged:

Click the Hide Toolbox (=) button or
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View | Show/Hide Toolbox

This path gives you the choice to hide the Toolbox, or to selectively hide any of the tabs
associated to the Toolbox.

2.3.1 Processes

Click on the Processes tab to select it. In this tab, running Workbench processes and any
processes previously run in the Workbench session are shown. Server processes are also
shown, as described further below.

Running Workbench processes paused and resumed, or stopped. These actions are taken by
clicking the small icon (=) next to the process (see figure 2.15).

Toolbox - |
Processes |
=§ Map Reads to Reference (Preparing 25 references (3,095,693,... 5% I?‘_|
[0 Stop
iEE Create Alignment (Done) 0% B [|] Pause
Rezume
£} Searching SRA Database. .. 100 % =
Show Results
£ Searching SRA Database. . 100 % = Find Results
Show Leg Informatien
Show Messages
Map Reads to Reference (Preparing 25 references (3,095,693,98...) E Show Errors / Warnings

Figure 2.15: A database search and an alignment calculation are running. Clicking the small icon
next to the process allow you to stop, pause and resume processes.

Stopped and paused processes are not deleted from the Processes tab during a Workbench
session, but they can be removed by right clicking in the Processes tab and selecting the option
"Remove Finished Processes" or by going to the option in the main menu system:

View | Remove Finished Processes (X))

Other menu options that appear when the small icon (i=)) next to a process in the Processes
tab is clicked are:

e Show results. If you have chosen to save the results (see section 9.2), you will be able to
open the results directly from the process by clicking this option.

¢ Find results. If you have chosen to save the results (see section 9.2), you will be able to
highlight the results in the Navigation Area.

e Show Log Information. Clicking on this option opens a log of the progress of the process.
This is the same log that opens if the option Open Log option is selected when launching a
task.

e Show Messages. Analyses may produce messages when processing your data. Such
messages appear briefly in black dialogs in the lower left corner of the Workbench. Clicking
on this option shows these messages again.

If you close the program while Workbench processes are still running, a dialog will ask if you are
sure that you want to close the program. Closing the program will stop these processes and they
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cannot be directly restarted when you re-open the Workbench. You would need to launch any
tasks interrupted this way again. Running server processes are not stopped, as described below.

Processes submitted to a CLC Server

Processes you have submitted to a CLC Server are listed in the Processes tab when the
Workbench is logged into the server. Such processes have a server icon () to their left, rather
than icons specific to the analysis being run. Processes that are queued or running on a CLC
Server will reappear in the Workbench processes tab if you restart the Workbench (and log into
the server). CLC Server processes already finished when you close the Workbench will not be
shown again in the processes tab when you restart your Workbench.

Like running Workbench processes, processes running on a CLC Server can be stopped, by
selecting clicking the small icon (=)) next to the process and selecting the option "Stop".
However, unlike jobs running on a Workbench, they cannot be paused or resumed.

Of note when running jobs on a CLC Server: If you choose the option "On my local disk or a
place | have access t0" when launching an import task, then the Workbench must maintain its
connection to the CLC Server during the first part of the import process, data upload. If you try to
close the Workbench during this phase, you will see a warning dialog. You can see what stage
tasks are at in the Processes tab. Data upload from the Workbench to the server runs as a local,
Workbench process. When the upload stage is complete, a new process for the import is started.
This import process will have a server icon () to the left of it. At this point, you can disconnect
or close your Workbench without affecting the import.

2.3.2 Toolbox

The tools in the toolbox can be accessed by double-clicking, right clicking and choosing "Run™,
or by dragging elements from the Navigation Area to an item in the Toolbox.

In addition, a Launch button (ﬁ') enables quick launch of tools in CLC Genomics Workbench.
You can also press Ctrl + Shift + T (3 + Shift + T on Mac) to show the quick launch dialog (see
figure 2.16).

When the dialog is opened, you can start typing search text in the text field at the top. This will
bring up the list of tools that match this text either in the name, description or location in the
Toolbox. We also match newer tools to older names when the names were updated from one
version of the Workbench to the other.

In the example shown in figure 2.17, typing create shows a list of tools involving the word
"create", and the arrow keys or mouse can be used for selecting and starting a tool.

2.3.3 Favorites

Next to the Toolbox tab, you find the Favorites tab. This can be used for organizing and getting
quick access to the tools you use the most. It consists of two parts as shown in figure 2.18.

Favorites You can manually add tools to the favorites menu simply by right-clicking the tool in
the Toolbox. You can also right-click the Favorites folder itself and select Add Tool. To
remove a tool, right-click and select Remove from Favorites. Note that you can also add
complete folders to the favorites.
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E Quick launch

===
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/
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Create Expression Clone {LR)
Identify Known Mutations fro...
Basic Yariant Detection

Fixed Ploidy Variant Detection
Copy Mumber Variant Detecti...

Low Frequency Variant Dete...

Description

Examine read mappings at v...
Identifies variants in read ma. ..
Identifies variants in read ma. ..
Detects copy number variati...

Identifies variants in read ma...

Path

[Molecular Biology Tools, Cloning and Restric...
[Molecular Biology Tools, Cloning and Restric...

[Molecular Biology Tools, Cloning and Restric...

[Resequencing Analysis, Variant Detection]
[Resequencing Analysis, Variant Detection]
[Resequencing Analysis, Variant Detection]
[Resequendng Analysis, Variant Detection]

[Reseguencing Analysis, Variant Detection]

m|»

Cpen Cancel

Figure 2.16: Quick access to all tools with Quick Launch.
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Icon

Mame

Create Entry Clone (BF)
Create Expression Clone {LR)
Create UMI Reads

Create Alignment

Create Pairwise Comparison
Create Tree

Create Box Plot

Create Dot Plot

Description

Create a single UMI read fro...
Create an alignment of nude...
Compare sequences in an ali...
Create a phylogenetic tree b...
Create a box plot of the valu. ..

Create a dot plot based on o...

Path

[Molecular Biology Tools, Cloning and Restric...
[Molecular Biology Tools, Cloning and Restric...
[QlAseq Panel Expert Tools, QlAseq DNA Fa...
[Classical Sequence Analysis, Alignments an...
[Classical Sequence Analysis, Alignments an. ..
[Classical Sequence Analysis, Alignments an...
[Microarray and Small RNA Analysis, Quality ...

[Classical Sequence Analysis, General Seque...

m

Cpen Cancel

Figure 2.17: Typing in the search field at the top will filter the list of tools to launch.

Frequently used The list of tools in this folder is automatically populated as you use the
Workbench. The most frequently used tools are listed at the top.

2.3.4 Status Bar

As can be seen from figure 2.1, the Status Bar is located at the bottom of the window. In the left
side of the bar is an indication of whether the computer is making calculations or whether it is
idle. The right side of the Status Bar indicates various information depending on the context: it
can be the size of a region selected on a sequence, the variant at the position where the cursor
stands, or how many rows are selected in a table.
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1

Toolbox

Processes | Toolbox | Favorites

I8 {B Annotate from Known Variants
- 304 Tdentify Known Mutations from Mappings
=g Map Reads to Reference
|5 Frequently used
-2 Identify Graph Threshold Areas
& g Convert from Tracks
4 f} Copy Number Variant Detection (CMNVs)
- i Filter Variants on Custom Criteria
-3 Extract Reads
+--=§ Map Reads to Contigs
(@& BLAST at NCBL
+-"Z De Novo Assembly
g7 Launch

=g Map Reads to Reference

Figure 2.18: Favorites toolbox.

2.4 Workspace

If you are working on a project and have arranged the views for this project, you can save this
arrangement using Workspaces. A Workspace remembers the way you have arranged the views,
and you can switch between different workspaces.

The Navigation Area always contains the same data across workspaces. It is, however, possible
to open different folders in the different workspaces. Consequently, the program allows you to
display different clusters of the data in separate workspaces.

All workspaces are automatically saved when closing down CLC Genomics Workbench. The next
time you run the program, the workspaces are reopened exactly as you left them.

Note! It is not possible to run more than one version of CLC Genomics Workbench at a time. Use
two or more workspaces instead.

Create Workspace When working with large amounts of data, it might be a good idea to split
the work into two or more workspaces. As default the CLC Genomics Workbench opens one
workspace. Additional workspaces are created in the following way:

Workspace in the Menu Bar | Create Workspace | enter name of Workspace | OK

Initially, the folders of the Navigation Area are collapsed and the View Area is empty and ready
to work with.

Select Workspace When there is more than one workspace in the CLC Genomics Workbench,
there are two ways to switch between them:

Workspace ([]) in the Toolbar | Select the Workspace to activate

or Workspace in the Menu Bar | Select Workspace () | choose which Workspace
to activate | OK

Delete Workspace Deleting a workspace can be done in the following way:

Workspace in the Menu Bar | Delete Workspace | choose which Workspace to
delete | OK

Note! Be careful to select the right Workspace when deleting. The delete action cannot be
undone. (However, no data is lost, because a workspace is only a representation of data.)
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It is not possible to delete the default workspace.

2.5 List of shortcuts

The keyboard shortcuts in CLC Genomics Workbench are listed below.
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Action Windows/Linux macO0S
Adjust selection Shift + arrow keys Shift + arrow keys
Adjust workflow layout Shift + Alt + L ¥ +Shift+ Alt+L
Back to Navigation Area Alt + Home ¥ + Home

or Alt + fn + left arrow or 3 + fn + left arrow

BLAST Ctrl + Shift + L ¥ + Shift + L
BLAST at NCBI Ctrl + Shift + B ¥ + Shift+B
Close Ctrl + W ¥ +W
Close all views Ctrl + Shift + W ¥ + Shift+ W
Copy Ctrl+ C ¥ +C
Create alignment Ctrl + Shift + A ¥ + Shift+ A
Create track list Ctrl + L ¥ +L
Cut Ctrl + X ¥ +X
Delete Delete Delete or 3 + Backspace
Exit Alt + F4 ¥ +0Q
Export Ctrl + E ¥ +E
Export graphics Ctrl+ G ¥ +G
Find Next Conflict "." (dot) ".” (dot)
Find Previous Conflict ")’ (comma) ")’ (comma)
Help F1 F1
Import Ctrl + 1 ¥ +1
Launch tools Ctrl + Shift + T ¥ +Shift+T
Maximize/restore View size Ctrl + M ¥ +M
Move gaps in alignment Ctrl + arrow keys 3 + arrow keys
New Folder Ctrl + Shift + N ¥ + Shift + N
New Sequence Ctrl + N ¥ +N
Panning Mode Ctrl + 4 ¥ +4
Paste Ctrl + V ¥ +V
Print Ctrl + P ¥ +P
Redo Ctrl +Y ¥ +Y
Rename F2 F2
Save Ctrl + S ¥ +S
Save As Ctrl + Shift + S ¥ + Shift+ S
Scrolling horizontally Shift + Scroll wheel Shift + Scroll wheel
Search local data Ctrl + Shift + F ¥ + Shift+F
Search via Side Panel Ctrl + F ¥ +F
Search NCBI Ctrl + B ¥ +B
Search UniProt Ctrl + Shift + U ¥ + Shift + U
Select All Ctrl + A ¥ +A
Select Selection Mode Ctrl + 1 (one) ¥ + 1 (one)
Show folder content Ctrl + O ¥ +0
Show/hide Side Panel Ctrl + U ¥ +U
Sort folder Ctrl + Shift + R ¥ + Shift + R
Split Horizontally Ctrl+ T B +T
Split Vertically Ctrl + J ¥ +J

Switch tabs in View Area
Switch views

Translate to Protein
Undo

Update folder

User Preferences

Ctrl + PageUp/PageDown
or Ctrl + fn + arrow up/down

Ctrl + Shift + PageUp/arrow up
Ctrl + Shift + PageDown/arrow down

Ctrl + Shift + P
Ctrl + Z

F5

Ctrl + K

Ctrl + PageUp/PageDown
or Ctrl + fn + arrow up/down

Ctrl + Shift + PageUp/arrow up
Ctrl + Shift + PageDown/arrow down

¥ +Shift+P
¥ +Z

F5

d +,
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Scroll and Zoom shortcuts
Action

Windows/Linux

macOS

Vertical scroll in reads tracks
Vertical scroll in reads tracks, fast
Vertical zoom in graph tracks
Zoom

Zoom In Mode

Zoom In (without clicking)
Zoom Out Mode

Zoom Out (without clicking)
Zoom to base level

Zoom to fit screen

Zoom to selection

Reverse zoom mode

Alt + Scroll wheel

Shift+Alt+Scroll wheel
Ctrl + Scroll wheel
Ctrl + Scroll wheel

Ctrl + 2
'+ (plus)
Ctrl + 3

" (minus)
Ctrl+ 0O
Ctrl+ 6
Ctrl + 5

press and hold Shift

Alt + Scroll wheel
Shift+Alt+Scroll wheel
¥ + Scroll wheel

¥ + Scroll wheel

B +2

'+ (plus)

¥ +3

-’ (minus)

¥ +0

¥ +6

¥ +5

press and hold Shift

Workflows related shortcuts
Action

Windows/Linux

macO0S

Workflow, add element

Workflow, collapse if its expanded
Workflow, create installer
Workflow, execute

Workflow, expand if its collapsed
Workflow, highlight used elements
Workflow, remove all elements

Alt + Shift + E

Alt + Shift + ' (minus)

Alt + Shift + |

Ctrl + enter

Alt + Shift + '+’ (plus)

Alt + Shift + U
Alt + Shift + R

Alt + Shift + E
Alt + Shift + '~
Alt + Shift + |
¥ + enter

Alt + Shift + '~
Alt + Shift + U
Alt + Shift + R

Combinations of keys and mouse movements

Action Windows/LinuxnacOS Mouse movement

Maximize View Double-click the tab of the View
Restore View Double-click the View title
Reverse zoom mode Shift Shift Click in view

Select multiple elements not Ctrl p-d Click elements

grouped together

Select multiple elements Shift Shift Click elements

grouped together

Select Editor and highlight the Alt or Ctrl 8 Click tab

corresponding element in the
Navigation Area

"Elements" in this context refers to elements and folders in the Navigation Area selections on

sequences, and rows in tables.
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This chapter explains the data management features of CLC Genomics Workbench. The first
section explains the basics of the data organization and the Navigation Area. The next section
explains how to set up custom attributes for the data that can be used for more advanced data
management. Finally, there is a section about how to search through local data.
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3.1 Navigation Area

The Navigation Area (see figure 3.1) is used for organizing and navigating data. Its behavior is
similar to the way files and folders are usually displayed on your computer.

B e
Mew  Sawe Import Export Graphics  Print

Mavigation Area

% B O

+-[7 Example Data

-7 Circular genome

-5 Workflows

-7 Test data

+ﬁ Cancer

+ﬁ Tutorial - ChIP Sequencing

+ﬁ Reference data

+<@ Recyde bin (3)

-I-{-5 CLC_References

+-B5 homo_sapiens

----- =] Downloaded References

+‘%E Recyde bin (1)

Figure 3.1: The Navigation Area.

Just above the area with the listing of data are 4 icons. From left to right, these are:

e Collapse all ( E;. ). This closes all the open folders in the Navigation Area.
e Add File Location (). This is explained in section 3.1.1.

e The Create Folder icon ("'ﬁ), which is used to create new folders within a configured File
Location.

e The Update All icon ({7), which refreshes the view of the Navigation Area.

To provide more space for viewing data, you can hide Navigation Area and the Toolbox by clicking
on the hide icon (4]) in the top right hand side of the Navigation Area.

3.1.1 Data structure

The data in the Navigation Area is organized into a number of Locations. When the CLC
Genomics Workbench is started for the first time, there is one location called CLC_Data (unless
your computer administrator has configured the installation otherwise).

A Workbench data location represents a folder on the computer: The data shown under a
Workbench location in the Navigation Area is stored on the computer, in the folder the location
points to.

This is explained visually in figure 3.2. The full path to the system folder can be seen by mousing
over the data location folder icon as shown in figure 3.3.

Data held on a CLC Server
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)
ol Navigation Area 4
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Organize v Includeinlibrary Sharewith v | New folder = Al @ Ejﬁ e =
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emepdi idmapdir2 280220170846 File folder {23 biomed
.indexdir . e . £5 exwe
indexdic 220320171306 File folder
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recycle_bin 20320170835 File folder £ ChipSeq c
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P biomed 07-02-20171415  File folder % Miaroarray
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L Chip-Se 23-03-20171045  Filefolder L
4 | Example Data = T § E £3 Qaseq RNA
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Protein snalyses € ATPBal exons
Micrroarray 17-02-20170939  Fillefolder |
Protein orthologs
NGS 200220171333 Filefolder
RNA secondary structure e L
ac 26-02-20170946  Filefolder
Sequencing data B :
QlAseq RNA 2-03-20170834  File folder
Trimming : '
e RNA 20320170833 File folder RNA secondary structure
" umt 19-12-2016 1409 Fillfolder - equending data
b 0 MGM S = r Trimming
-30¢ pDONR221 (ATP8a1 exons (attB1attB =
l 17 items 1 [ . b
Q- | <enter search term> 2

Figure 3.2: In this example the location called "CLC_Data" points to the folder at
C:\Users\<username>\CLC_Data.

Navigation Area 4

% B O v

FeE UMI
CLC Data [C\Users\ ' ACLC Datal|

B3 RNA
F-F3 biomed
-3 GxwB

Figure 3.3: Mousing over the location called 'CLC_Data’ shows the full path to the system folder,
which in this case is C:\Users\<username>\CLC_Data.

If you have logged into a CLC Server from your Workbench, then data stored on the CLC Server
will also be listed in the Workbench Navigation Area, as illustrated in figure 3.4.

Mavigation Area 1]
b B O v
Q- | <enter search term > =

-5 CLC_Data

- [ CLC_References
% CLC_References
EE productmgmt_location
ﬁ seqc?_location
ﬁ tmp_location

ﬁ vault_data_location

Figure 3.4: Data areas on the CLC Server are highlighted with blue square icons in the Navigation
Area.

Adding locations

Per default, there is one location in the Navigation Area called CLC_Data. It points to the
following folder:

e On Windows: C:\Users\<your_username>\CLC_Data
e On Mac: "/CLC_Data
e On Linux: /homefolder/CLC_Data
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You can easily add more locations to the Navigation Area:
File | New | Location (i)

This will bring up a dialog where you can navigate to the folder you wish to use as your new
location (see figure 3.5).

E Choose folder to add as location &J
Lookin: | M Desktop = F P
/M Computer
e Bt EF Netwark
Recent Items
Desktop a o o

= Folder name: | C:\Jsersy \Desktop

My Documents  Fjeg of type: All Files = | cancel |
“

Figure 3.5: Navigating to a folder to use as a new location.

When you click Open, the new location is added to the Navigation Area as shown in figure 3.6.

Mavigation Area ‘I
B s O Y
+EE| CLC_Data

T % Deskiop

Figure 3.6: The new location has been added.

The name of the new location will be the name of the folder selected for the location. To see
where the folder is located on your computer, place your mouse cursor on the location icon (EE,)
for a second. This will show the path to the location.

You can configure any folder on a network drive or a removable drive as a File Location. Such a
location will appear inactive if the relevant drive is not available when you start up the Workbench.
Once the drive is available, click on the Update All symbol ({ ) at the top of the Navigation area.
This refreshes the view of the Navigation Area, and all available Locations will then be shown as
active. There can be sometimes be a short delay before the interface update completes.

Sharing data is possible when a network drive is available to multiple Workbenches. In this case,
you can add the same folder as a Data Location on each Workbench. However, it is important to
note that data sharing is not actively supported: we do not support concurrent alteration of data
and while the software will often detect this situation and handle it appropriately, by for example
only allowing read access to all but the one party editing the file, we do not guarantee this. In
addition, any functionality that involves using the data search indices, (e.g. search functionality,
associating metadata with data), will not work properly for shared data locations. Re-indexing a
Data Location can help in the short term, but as soon as a new file is created by another piece of
software, the index will be out of date. If you decide to share data via Workbenches this way, it
is vital that any Workbench that adds a Data Location already used by other Workbenches uses
as a Data Location the exact same folder from the network drive file system hierarchy as the
other Workbenches have used. Indicating a folder higher up or lower down in the hierarchy will



CHAPTER 3. DATA MANAGEMENT AND SEARCH 67

cause problems with the indexing of the files, meaning that newly created objects by Workbench
A will not be found by Workbench B and vice versa.

Opening data
The elements in the Navigation Area are opened by:
Double-clicking on the element
or Clicking once on the element | Show (|:—r) in the Toolbar
or Clicking once on the element | Right-click on the element | Show ([ =)

or Clicking once on the element | Right-click on the element | Show (the one without
an icon) | Select the desired way to view the element from the menu that appears
when mousing over "Show"

This will open a view in the View Area, which is described in section 2.1.

Adding data

Data can be added to the Navigation Area in a number of ways. Files can be imported from
the file system (see chapter 6). Furthermore, an element can be added by dragging it into the
Navigation Area. This could be views that are open, elements on lists, e.g. search hits or
sequence lists, and files located on your computer.

Finally, you can add data by adding a new location (see section 3.1.1).

If a file or another element is dropped on a folder, it is placed at the bottom of the folder. If it is
dropped on another element, it will be placed just below that element.

If the element already exists in the Navigation Area a copy will be created with the name
extension "-1", "-2" etc. if more than one copy exist.

3.1.2 Create new folders

In order to organize your files, they can be placed in folders. Creating a new folder can be done
in two ways:

right-click an element in the Navigation Area | New | Folder (@)
or File | New | Folder (f=1)

If a folder is selected in the Navigation Area when adding a new folder, the new folder is added
at the bottom of this folder. If an element is selected, the new folder is added right above that
element.

You can move the folder manually by selecting it and dragging it to the desired destination.

3.1.3 Sorting folders
You can sort the elements in a folder alphabetically:

right-click the folder | Sort Folder
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On Windows, subfolders will be placed at the top of the folder, and the rest of the elements will
be listed below in alphabetical order. On Mac, both subfolders and other elements are listed
together in alphabetical order.

3.1.4 Multiselecting elements

Multiselecting elements means that you select more than one element at the same time. This
can be done in the following ways:

e Holding down the <Ctrl> key (3§ on Mac) while clicking on multiple elements selects the
elements that have been clicked.

e Selecting one element, and selecting another element while holding down the <Shift> key
selects all the elements listed between the two locations (the two end locations included).

e Selecting one element, and moving the curser with the arrow-keys while holding down the
<Shift> key, enables you to increase the number of elements selected.

3.1.5 Moving and copying elements

Elements can be moved and copied in several ways:

Using Copy ([J]), Cut (§) and Paste (1) from the Edit menu.
Using Ctrl + C (38 + C on Mac), Ctrl + X (38 + X on Mac) and Ctrl + V (3§ + V on Mac).

Using Copy ([J]), Cut (§) and Paste () in the Toolbar.

Using drag and drop to move elements.

e Using drag and drop while pressing Ctrl / Command to copy elements.

In the following, all of these possibilities for moving and copying elements are described in further
detail.

Copy, cut and paste functions

Copies of elements and folders can be made with the copy/paste function which can be applied
in @ number of ways:

select the files to copy | right-click one of the selected files | Copy (ﬁl) | right-click
the location to insert files into | Paste (@)

or select the files to copy | Ctrl + C (38 + C on Mac) | select where to insert files | Ctrl
+ P (3 + P on Mac)

or select the files to copy | Edit in the Menu Bar | Copy (ﬁl) | select where to insert
files | Edit in the Menu Bar | Paste ([[1))

If there is already an element of that name, the pasted element will be renamed by appending a
number at the end of the name.

Elements can also be moved instead of copied. This is done with the cut/paste function:
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select the files to cut | right-click one of the selected files | Cut (§¢) | right-click
the location to insert files into | Paste (@)

or select the files to cut | Ctrl + X (3§ + X on Mac) | select where to insert files | Ctrl
+V (3 + Von Mac)

When you have cut the element, it is "grayed out" until you activate the paste function. If you
change your mind, you can revert the cut command by copying another element.

Note that if you move data between locations, the original data is kept. This means that you are
essentially doing a copy instead of a move operation.

Move using drag and drop
Using drag and drop in the Navigation Area, as well as in general, is a four-step process:

click the element | click on the element again, and hold left mouse button | drag
the element to the desired location | let go of mouse button

This allows you to:

e Move elements between different folders in the Navigation Area

e Drag from the Navigation Area to the View Area: A new view is opened in an existing View
Area if the element is dragged from the Navigation Area and dropped next to the tab(s) in
that View Area.

e Drag from the View Area to the Navigation Area: The element, e.g. a sequence, alighment,
search report etc. is saved where it is dropped. If the element already exists, you are asked
whether you want to save a copy. You drag from the View Area by dragging the tab of the
desired element.

Use of drag and drop is supported throughout the program, also to open and re-arrange views
(see section 2.1.6).

Note that if you move data between locations, the original data is kept. This means that you are
essentially doing a copy instead of a move operation.

Copy using drag and drop
To copy instead of move using drag and drop, hold the Ctrl (3§ on Mac) key while dragging:

click the element | click on the element again, and hold left mouse button | drag
the element to the desired location | press Ctrl (38 on Mac) while you let go of
mouse button release the Ctrl/3 button

3.1.6 Change element names

This section describes two ways of changing the names of sequences in the Navigation Area. In
the first part, the sequences themselves are not changed - it’s their representation that changes.
The second part describes how to change the name of the element.
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Change how sequences are displayed

Sequence elements can be displayed in the Navigation Area with different types of information:

e Name (this is the default information to be shown).

e Accession (sequences downloaded from databases like GenBank have an accession
number).

e Latin name.
e Latin name (accession).
e Common name.

e Common name (accession).

Whether sequences can be displayed with this information depends on their origin. Sequences
that you have created yourself or imported might not include this information, and you will only be
able to see them represented by their name. However, sequences downloaded from databases
like GenBank will include this information. To change how sequences are displayed:

right-click any element or folder in the Navigation Area | Sequence Representation
| select format

This will only affect sequence elements, and the display of other types of elements, e.g.
alignments, trees and external files, will be not be changed. If a sequence does not have this
information, there will be no text next to the sequence icon.

Rename element
Renaming a folder or an element in the Navigation Area can be done in two different ways:
select the element | Edit in the Menu Bar | Rename
or select the element | F2

When you can rename the element, you can see that the text is selected and you can move the
cursor back and forth in the text. When the editing of the name has finished; press Enter or
select another element in the Navigation Area. If you want to discard the changes instead, press
the Esc-key.

For renaming annotations instead of folders or elements, see section 11.3.3.

3.1.7 Delete, restore and remove elements

When one deletes data held in a Workbench data location, it is moved to the recycle bin within
that data location. Each data location has its own recycle bin. From the recycle bin, data can
then be restored, or completely removed. Removal of data from the recycle bin frees disk space.

Deleting a folder or an element from a Workbench data location can be done in two ways:
right-click the element | Delete ([ %)

or select the element | press Delete key
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This will cause the element to be moved to the Recycle Bin ({fi ) where it is kept until the recycle
bin is emptied or until you choose to restore the data object to your data location.

For deleting annotations instead of folders or elements, see section 11.3.4.

Items in a recycle bin can be restored in two ways:
Drag the elements with the mouse into the folder where they used to be.

or select the element | right click and choose the option Restore.

Once restored, you can continue to work with that data.

All contents of the recycle bin can be removed by choosing to empty the recycle bin:
Edit in the Menu Bar | Empty Recycle Bin (ﬁ)

This deletes the data and frees up disk space.

Note! This cannot be undone. Data is not recoverable after it is removed by emptying the recycle
bin.

Deleting data held on a CLC Server

You can delete data that you have "write" permission for from CLC Server data areas when logged
into a server from your Workbench. The method of deleting data is the same as described above
when deleting data held in Workbench data locations. The deleted data is placed in a Recycle
bin ({if ) on the CLC Server. The data in the server-based recycle bin can only be accessed by you
and the server administrator. Note that the server administrator may have configured the recycle
bin to be automatically emptied at regular intervals.

3.1.8 Show folder elements in a table

A location or a folder might contain large amounts of elements. It is possible to view their
elements in the View Area:

select a folder or location | Show ([ =) in the Toolbar
or

select a folder or location | right click on the folder and select Show ([ =) | Contents
()
An example is shown in figure 3.7.
When the elements are shown in the view, they can be sorted by clicking the heading of each

of the columns. You can further refine the sorting by pressing Ctrl (3 on Mac) while clicking the
heading of another column.

Sorting the elements in a view does not affect the ordering of the elements in the Navigation
Area.

Note! The view only displays one "layer" at a time: the content of subfolders is not visible in this
view. Also note that only sequences have the full span of information like organism etc.
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|5 Example Data

Rows: 15

Sk

Type Name Modified Modified by Description
e ATP8a1 genomic sequence Wed Mar 22 13:06:35 CET 2017 cmaterna Mus musculus chromosome 5 gen|
=t ATP3a1mRNA FriMar 10 11:12:48 CET 2017 cmaterna
ot ATP3a1exons Tue Mar 21 10:58:14 CET 2017 cmaterna
s ATP8al Fri Mar 10 11:12:48 CET 2017 cmaterna Praobable phospholipid-transportir
=) Cloning
B Primers
Protein analyses
Protein orthologs
RNA secondary structure
Sequencing data
=5} Trimming
ne pDONR.221 (ATPSa1 exons (attB1 attB2)) Mon Mar 13 14:15:25 CET 2017 cmaterna
e pDEST14 Maon Mar 13 14:35:39 CET 2017 amaterna
e ATP3alexons (attB1 attB2) Mon Mar 13 13:50:36 CET 2017 amaterna
=t pDONR221 Mon Mar 13 14:14:27 CET 2017 amaterna
« [0 r

Restore Move to Recyde Bin

|» Folder View Settings

Column width

Show column

=0

Figure 3.7: Viewing the elements in a folder.

Batch edit folder elements

Manual v

[VIiwee

Name
Modified
Modified by
Description
Size

First 50 symbols
Latin name
7] Taxonomy
Common name
Linear

m

dii 4

You can select a number of elements in the table, rightclick and choose Edit to batch edit the
elements. In this way, you can change for example the description or name of several elements

in one go.

In figure 3.8 you can see an example where the name of two sequence are renamed in one go.
In this example, a dialog with a text field will be shown, letting you enter a new name for these

two sequences.

55 Example Data %

Rows: 15

o= =

Type MName

ATP3al genomic sequence
ATP8al mRNA
ATPSalexons

ATP8al

Cloning

Primers

Protein analyses

Protein orthologs

RNA secondary structure
Sequencing data
Trimming

pDEST 7 Tablefilters
ATP8z

HERY Imianaaanatg-¥- ¥

Modified

Wed Mar 22 13:06:35 CET 2017
FriMar 10 11:12:48 CET 2017
Tue Mar 21 10:58:14 CET 2017
Fri Mar 10 11:12:48 CET 2017

Modified by

Description
Mus musculus chromosome 5 gen

Probable phospholipid-transper tir|

[E Update attribute

[

Update name to |21 (ATP8alexons [attBlattBZ))|

Restore
Edit Name
« i —— r

Edit Name

Restore

Move to Recyde Bin

I¥ Folder View Settings

Column width

Show column

=0

Manual -

Type

Name
Modified
Modified by
Description
Size

First 50 symbals
Latin name
Taxonomy
Common name
Linear

Figure 3.8: Changing the common name of two sequences.

Note! This information is directly saved and you cannot undo.

Drag and drop folder elements

m

IR

You can drag and drop objects from the folder editor to the Navigation area. This will create
a copy of the objects at the selected destination. New elements can be included in the folder
editor in the view area by dragging and dropping an element from a destination in the Navigation
Area to the folder in the Navigation Area that you have open in the view area. It is not possible

to drag elements directly from the Navigation Area to the folder editor in the View area.



CHAPTER 3. DATA MANAGEMENT AND SEARCH 73

3.2 Metadata

Metadata refers to information about data. In the context of the CLC Workbenches, this will
usually mean information about samples. For example a set of reads could come from a
particular specimen at a particular time point with particular characteristics. The specimen, time
and characteristics would be metadata for that set of reads. The data can then be associated
with its metadata in the Workbench. This can be useful for keeping track of related datasets and
metadata can be used by some types of analyses in some CLC Workbenches.

Metadata can be created directly in the Workbench, but typically it will be imported from an
external file (excel or text based). See section 3.2.1. It is then stored as a metadata table in the
Workbench. An example of a metadata table as it might appear in the Workbench is shown in
figure 3.9.

Rows: 8 Metad... Filter |~

Sample ID Tissue Batch Control

ETC-001 Liver 2 v

ETC-002 Liver 3

ETC-004 Brain 3 v

ETC-005 Liver 1 v

ETC-006 Brain 4

ETC-009 Brain 2 v

ETC-010 Liver 3 v

ETC-013 Brain 1

Figure 3.9: A simple Metadata Table.

Each column represents a property of a sample (e.g. identifier, height, age, treatment, etc.) and
each row contain information relevant to a sample.

Within the CLC Workbench, one of the metadata table columns may be designated as the key
column. The entries in a key column must be unique. Any column can be chosen to be the key
column, but commonly it will be the first column and it would contain an identifier of some sort
(e.g. a name).

There are no restrictions on the type of information that can be held in a metadata table.
However, it is generally recommended that any given metadata table contains information about
a related collection of entities. For example, a set of samples from the same experiment, or a
set of families from the same study. Any particular data element can only be associated with at
most one row in a given metadata table. However, that same data element can be associated
with metadata in other metadata tables.

During or after metadata import, data can be associated with that metadata. Once a data
element is associated with metadata, the outputs of analyses involving that data usually inherit
the metadata association automatically. Inheritance like this is carried out when the metadata
association for the outputs can be unambiguously identified. So, for example, if an output is
derived from two inputs with different metadata associations, then neither association will be
inherited by the output data elements.

Importing metadata can be done using a basic or advanced tool, and viewing and working with
metadata, including data association, is done using the Metadata Table editor.
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3.2.1 Importing Metadata

There are two tools that can be used to import metadata, one basic and one more advanced. A
list of the benefits and limitations of each is included at the start the sections describing them.

The basic import tool is fast and easy, but less flexible than the advanced metadata import using
the Metadata Table Editor. General features of this importer are:

e Excel (.xIsx/.xls) format files are imported.

e The first column in the Excel file must have unique entries. That column is designated the
key column.

e Optionally, data elements can have associations to the metadata made.

e Metadata association using this tool matches data element names with the entries in the
first column of the metadata being imported. Name matching can be based on exact or
partial matches.

e Data elements that will be associated to metadata being imported are listed in a preview
window.

e All columns are imported as text columns.

If desired, a metadata table can be edited later from within the Metadata Table editor as
described in section 3.2.3. There, you can change the column data types (e.g. to types of
numbers, dates, true/false) and you can designate a new key column.

To run the basic importer, go to:
File | Import (%) | Import Metadata (£E)

In the box labeled Spreadsheet with sample information, select the Excel file (.xIsx/.xIs) to be
imported.

The rows in the spreadsheet are displayed in the Metadata preview window, as shown in
figure 3.10. Click Next.

r ~
B Import Metadata @
I dh Selection of metadata to import
1. Select spreadsheet Spreadsheet with metadata

C:\Usersy \Desktop\RMNASeq IPAladditional information about the reads. xsx B3
Metadata preview
Sample ID Patient ID Type
23N 23 Normal
23T 23 [Tumor
26N % Normal
26T 26 [Tumar
2M 27 Normal
27T 27 [Tumor
45N 45 Normal
45T 45 [Tumar

? Previous Mext Finish Cancel

Figure 3.10: After an Excel file is selected, its rows are visible in the Metadata preview table.

The second wizard step, called "Associate with data", is optional. To proceed without associating
data to metadata, click on the the button labeled Next.
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Associating data with the metadata being imported is illustrated in figure 3.11. To do this:

¢ In the field labeled Location of data, click on the folder icon to the right and select the data
elements of interest.

¢ In the Matching scheme section, select whether data element names must match exactly
the entries in the first column of the metadata to have an association created (Exact), or
whether partial matches are allowed (Partial). The two matching schemes are described in
detail in section 3.2.3.

The Data association preview area shows data elements that will have associations created,
along with information from the metadata row they are being linked with. This gives the
opportunity to check that the matching is leading to the expected links between data and
metadata.

r. Import Metadata - |

Assodiation setup

Optional step. Data can be associated later instead using the Associate Data tools available from within the Metadata
Table Editor,

Data to assodate

1. Select spreadshest

2. Assodate with data
Location of data = | 26T_R1_001 sampled, 27M_R1_001 sampled, 45N_R1_001 sampled o

Matching scheme
Exact - data element names must match a key exactly to be assodated

'@ Partial - data elements with names partially matching a key will be assodated

Data association preview

3 data elements were selected for assodation with 8 metadata rows. 3 data elements will have metadata associations
added.

Name: Sample ID Patient ID Type
26T_R1_001sampled 26T 26 [Tumar
27M_R1_001sampled 27 27 Mormal
45M_R.1_001 sampled 45M 45 Mormal
Previous MNext Finish Cancel

Figure 3.11: Three data elements were selected for association with 8 metadata rows. All three
will have an associated added. Here, the partial matching scheme has been selected.

e Click on the button labeled Next.
e Select where you wish the metadata table to be saved.

e Click on the button labeled Finish.

The associated information can be viewed for a given data element in the Show Element Info
view, as show in figure 3.12.

3.2.2 Advanced Metadata Import

If the information about the data is in an excel file and the entries in the first column are unique,
then the Import Metadata tool described in section 3.2.1 can be used to define the table and
import the metadata in a couple of steps.

In other cases, the Metadata Table Editor can be used to import metadata from an external file,
or to create and populate a metadata table directly. It involves more steps than the basic import
tool, but is more flexible and has some basic error checking associated with data types. General
features of this importer are:
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4 *23N_R1_001(p.. X

Fixed Fields
* Name Edit
23N_R1_001 (paired) (GE)

* Description Edit

* Metadata Refresh
* From "Samples (GE)' Refresh Delete Edit
This Track is 'Sample data' for:
Sample ID : 23N
Patient ID : 23
Type : Normal

Local Attribute Fields
HEBEHE

Figure 3.12: Metadata associations can be seen, edited, refreshed or deleted via the Show Element
Info view.

e Can import from Excel (.xIsx/.xIs) or text files with a common delimiter can be used.

e The structure of the metadata table (the columns, their type, and the key column) must be
set up before the metadata (contents) are imported.

e |t is generally recommended that one column be designated as the key column. Entries in
that column must have unique entries.

e The default data type for columns on creation is text, but this can be altered before import
commences. When importing the metadata, an error will result if entries are found that do
not match the expected data type.

e Association with metadata is done by matching data element names with the entries in the
first column of the spreadsheet. Name matching can be based on exact or partial matches.

e Association of data with metadata is done as a separate step from import, providing
flexibility. For example, if information in more than one column together uniquely identifies
a sample, but the information within a single given column does not uniquely do so.

e Association of data with metadata can be done row by row if key column entries and the
names of the relevant data elements are not related.

To start the Metadata Table Editor, go to:
File | New | Metadata Table ()

This opens a new metadata table with no columns and no rows. Importing metadata using the
Metadata Table Editor requires that the table structure is defined first.

Defining the table structure
Click on the button labeled Setup Table at the bottom of the view (figure 3.13).

To create a metadata table from scratch, use the "Add column right" or "Add column left" buttons
(L”ﬁ) to define the table structure with the amount of columns you will need, and edit the fields
of each column as needed.
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R *New metadata ... X
Rows: 0 Metadata Fiter | = ‘
Set Up Table =
Name Set Up Structure from File...
Description e e
Key column - o -
+! e
Type Text 1l L&
) O
Mo columns
2 Help ‘ [ Done l [ Cancel
| # SetUpTable... | # Manage Data... [ Find Associated Data [ Assodiate Data... ] [ & Additional Filtering ]
Be

Figure 3.13: Dialog used to add columns to an empty Metadata Table.

To import the table from a file, click on Setup Structure from File. In the dialog that appears
(figure 3.14), you need to provide the following information:

e Filename The EXCEL or delimited TEXT file to import. Column names should be in the first
row of this file.
e Encoding For text files only: the encoding used to create the file. The default is UTF-8.

e Separator For text files only: The character used to separate the columns. The default is
semicolon (;).

E Import columns from headers IQ

Filename: DrosophilaMetadata.xlsx
Encoding: |UTF-8

Separator: ;

Figure 3.14: Creating a metadata table structure based on an external file.

For each column in the external file, a column will be created in the new metadata table. By
default the type of these imported columns is "Text". You will see a reminder to set the column
type for each column and to designate one of the columns as the key column.

Edit the following information for each column:

e Name. A mandatory header name or title for the column.

e Description. An optional description of the information that will be held in the column. The
description will appear as a tool tip, visible when you hover the mouse cursor over the
column name in the metadata table.
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e Key column. Put a check in the box in the one column that will be the "key" column. All
rows in this column must be populated and all entries in this column must be unique.

e Type. The type of value allowed. The available types are:

— Text Simple text.
— Whole number Integer values, like 42 or -7.
— Decimal number Decimal values, like 3.14 or1.72e13.

- Yes / No Yes/No or True/False values are accepted. Capitalization is not
necessary.

— Date Local dates such as 2015-04-23 for April 23rd, 2015.

— Date and time Local date and time such as 2015-04-23 13:37 for 1:37pm on
April 23rd, 2015. Note the use of 24-hour clock and that no time zone information is
present.

Navigate between the columns using the (4i1) Prev and (1) Next buttons, or by using left/right
arrow keys with Alt key held down.

Modifications made to a particular column take effect as you navigate to another column, or if
you close the dialog using Done.

The (#_)) and ({_¥) buttons are used undo and redo changes respectively. When the columns have
been configured, click on the button labeled Done.

Columns may be deleted using the (L‘#) button. After metadata has been imported, additional
columns can be added to the table structure. This can be done by importing the altered structure
from an external file, where any columns not already in the metadata table will be added.
Alternatively, individual columns can be added using the (ﬁ”‘) and (L“ﬁ) buttons, which insert
new columns before and after the current column respectively.

Populating the table
Click on Manage Data button at the bottom of the view (figure 3.15).

The metadata table can then be populated by editing each column manually. Row information is

added manually by clicking on the @:) button and typing in the information for each column.

It is also possible to import information from an external file. In that case, the column names in
the metadata table in the workbench will be matched with those in the external file to determine
which values go into which cell. Only cell values in columns with an exact name match will
be imported. If the file used contains columns not in the metadata table, the values in those
columns will be ignored. Conversely, if the metadata table contains columns not present in the
file, imported rows will have no values for those columns.

Click on Import Rows from File and select the external file of metadata. This brings up the
window shown in figure 3.16.

When working with an existing metadata table and adding extra rows, it is generally recommended
that a key column be designated first. If a key column is not present, then all rows in the file
will be imported. With no key column designated, if any rows from that file were imported into
the same metadata table earlier, a duplicate row will be created. With a key column, rows with
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Rows: 0 Metadata Fiter |
SRR_ID DGRP_Mumber Sex Environment RMA_Prep_Method Lane
[ Edit rows =)
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- 4 Prey 3

.

Environment A x

RMA_Prep_Method 8}

Lane Mo rows

i ? Help | [ Done ] [ Cancel
[ .&SEtUpTabIe... ] [ :fManagE Data... ] ﬁ Find Assodated Data [ Asscclate Data... ] [ /& additional Filtering ]
Boy
Figure 3.15: Tool for managing the metadata itself. Notice the button labeled Import Rows from
File.
[E] Import Metadata rows into Metadata Table [ = |
Import parameters
1. Import parameters
Metadata source
File C:\Users\cmaterna'\Desktop\droso\DrosophiaMetadata, xdsx ﬁ

Encoding | UTF-8

Parsing parameters

Separator

Locale :en-US -
Date format M/dfyy

Date-time format |M/dfyy h:mm a

Figure 3.16: Tool to import rows into a Metadata Table.

a new, unique entry for that column are added to the table and existing rows with a key entry in
the file will be updated, incorporating any changes present in the file. Duplicate rows will not be

created.

The options presented in the Import Metadata Rows into Metadata Table are:

e File. The file containing the metadata to import. This can be Excel (.xIsx/.xls) format or a

delimited text file.

Encoding. For text files only: The text encoding of the seledcted file. Specifying the correct

encoding is important to ensure that the file is correctly interpreted.

Separator. For text files only: the character used to separate columns in the file.
Locale. For text files only: the locale used to format numbers and dates within the file.

Date format. For text files only: the date format used in the imported file.
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o Date-time format. For text files only: the date-time format used in the imported file.
The date and date-time templates uses the Java patterns for date and time formatting.
Meaning of some of the symbols:

Symbol | Meaning Example
y | Year 2004; 04
d | Day 10
M/L | Month 7; 07; Jul; July; J

a | am-pm PM

h | Hour (0-12 am pm) | 12

H | Hour (0-23) 0

m | Minute 30

s | Second 55

Examples of using this:

Format | Meaning | Example
dd-MM-yy | Short date 31-12-15
yyyy-MM-dd HH:mm | Date and Time 2015-11-23 23:35

yyyy-MM-dd’'T’"HH:mm | ISO 8601 (standard) format | 2015-11-23T723:35

With a short year format (YY), 2000 will be added when imported as, or converted to, Date
or Date and time format. Thus, when working with dates before the year 2000 or after
2099, please use a four digit format for the year (YYYY).

Click the button labeled Finish button when the necessary fields have been filled in.

The progress and status of the row import can be seen in the Processes tab of the Toolbox. Any
errors resulting from an import that failed can be reviewed here. The most frequent errors are
associated with selecting the wrong separator or encoding, or wrong date/time formats when
importing rows from delimited text files.

Once the rows are imported, The metadata table can be saved.

3.2.3 Associating data elements with metadata

Typically, one would use the tools described in this section to associate data elements with
metadata just after the data has been imported. Doing this at this early stage means that
analysis results generated using these inputs will often inherit the metadata association. This
inheritance is done when the relevant association can be determined unambiguously.

Each association between a particular data element and a row in your Metadata Table will have
a "role" label that indicates what the role of the data element has. For example, a newly import
sequence list could be given a role like "Sample data", or "NGS reads". Each analysis tool
provides a particular role label when applying a metadata association to the outputs it generates.
For example, a read mapping tool could assign the role "Un-mapped reads" to a sequence list of
unmapped reads that it produces. When viewing all the data associated with a given metadata
entry, these roles can help distinguish the particular data elements of interest.
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The metadata table must be saved before data association options are available to use.

To associate data elements with the rows of a Metadata Table, click the Associate Data button
at the bottom of the Metadata Table view. When an metadata association is created for, or
removed from, a data element, this change to the data element is automatically saved.

If a key column has been identified for the metadata table, two options will be available:

e Association Data Automatically: The whole metadata table is used and associations
between the selected data elements and the metadata are applied based on matching of
the element name with the key column entries in the metadata table.

e Associate Data with Row: You select a row of the metadata and a particular data element
and an association is then created. Information in the metadata table does not need to
match the name of the data elements using this option. This option is also available when
right-clicking a row in the table.

Each of these has benefits and restrictions. These are described at the top of each sections
describing these options.

Associate Data Automatically

The main characteristics of the Associate Data Automatically tool are:

e Suited to associated large metadata tables or associating to many data elements.
o Well suited for use with newly imported data, where no associations already exist.

e Associations are created based on matching the information in the key column of the
metadata table with the name of the selected data elements.

e Two matching schemes are available: Exact and Partial (see section 3.2.3).
e A key column must be identified for the metadata table for this option to be available.

e Use with care with data elements that already have associations with the metadata table
being worked with. As well as adding any new associations, existing associations will be
updated to reflect the current information in the metadata table. This means associations
will be deleted for a selected data element if there are no rows in the metadata table that
match the name of that data element. See also the warning at the end of this section
about this.

To run the Associate Data Automatically tool, click the Associate Data button at the bottom of
the Metadata Table view, and select Associate Data Automatically.

Your metadata table must be saved and a key column designated for the metadata table for this
option to be available.

Select the data the tool should consider when setting up metadata associations in the window
that appears. An example of this is shown in figure 3.17. You can select an item or sets of items
in the navigation area on the left and move these into the selected elements list. Alternatively,
you can right click on a folder and specify that all elements in the folder should be put in the
selected elements list. This is illustrated in figure 3.18.
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r .
[E] Associate Data with Metadata @
Select data elements (not folders)
1. Select data elements (not o
folders) Navigation Area Selected elements (5)

= reads - i= SRR1543438
iR S SRR1543519
SRR1543532
SRR1543624
SRR1543627

m

[+ 4

Q  <enter search term>

Figure 3.17: Select data for automatic metadata association.

r ~
E Associate Data with Metadata @

Select data elements (not folders)
1. Select data elements (not o
folders) MNavigation Area Selected elements (5)
=5 i= SRR1543488

i= SRR1543519
5RR1543532
SRR1543624

5RR1543627

= % Add folder contents
Add folder contents (recursively) j

[

S5RR1543624
SRR1543627

Ik | 4

Q- <enter search term>

Figure 3.18: Selecting all data elements in a folder.

Specify a role that should be assigned to each data element that is associated to a metadata
row (figure 3.19). The role can be anything that describes the data element best.

e .
[E] Associate Data with Metadata @
Set data role
1. Selectdata elements (not
folders) Role assignment
¥ Setdatarole Role of input data Sample data
b

Figure 3.19: Provide a role for the data elements. The default role provided is "Sample data".

Select whether the matching of the data element names to the entries in the key column should
be based on exact or partial matching. These options are explained further below.

r ~
[E] Associate Data with Metadata @

Assodation Options
Matching scheme

1. Select data elements (not
folders)
(@) Exact - data element names must match a key exactly to be assodated
2. Setdatarole _
(7 Partial - data elements with names partially matching a key will be assodiated

3. Association Options

\

Figure 3.20: Data element names can be matched either exactly or partially to the entries in the
key column.

Choose to Save the outputs. Data associations and roles will be saved for data elements where
the name matches a key column entry according to the selected matching scheme.

Warning: It is safest only to select data elements that have no existing association to the
metadata table being worked with, or carefully selecting any data elements with an existing
association which you wish to update. All data selected that has an association with the
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metadata table being worked with will be updated by the automatic association tool. This means
that any new or updated information in a metadata row can be added, but it also means that if
no rows in the metadata match such a data element anymore, then the data association will be
removed. This could happen if, for example, you changed the name of a data element with a
metadata association, and did not change the corresponding key entry in the metadata table.

Matching schemes A data element name must match an entry in the key column of a metadata
table for an association to be set up between that data element at the corresponding row of the
metadata table. Two schemes are available in the Association Data Automatically for matching
up names with key entries:

e Exact - data element names must match a key exactly to be associated. If any aspect of the
key entry differs from the name of a selected data element, no association will be created.

e Partial - data elements with names partially matching a key will be associated. Here, data
element names are broken into parts using common delimiters. The first whole part(s)
must match a key entry in the metadata table for an association to be established. This
option is explained in more detail below.

Partial matching rules For each data element being considered, the partial matching scheme
involves breaking a data element name into components and searching for the best match from
the key entries in the metadata table. In general terms, the best match means the longest key
that matches entire components of the name.

The following describes the matching process in detail:

e Break the data element name into its component parts based on the presence of delimiters.
It is these parts that are used for matching to the key entries of the metadata table.

Delimiters are any non-alphanumeric characters. That is, anything that is not a letter (az
or A-Z) or number (0-9). So, for example, characters like hyphens (-), plus symbols (+),
spaces, brackets, and so on, would be used as delimiters.

If partial matching was chosen with a data element called Sample234-1 (mapped)
(trimmed) would be split into 4 parts: Sample234, -1, (mapped) and (trimmed).

e Matches are made at the component level. A whole key entry must match perfectly to at
least the first complete component of a data element name.

For example, a key entry sample234 would be a match to the data element with name
Sample234-1 (mapped) (trimmed) because the whole key entry matches the whole
of the first component of the data element name. Conversely, if they key entry had been
Sample23, no match would be identified, because they whole key entry does not match to
at least the whole of the first component of the data element name.

In cases where a data element could be matched to more than one key, the longest key
matched determines the metadat row the data will be associated with.

The table below provides examples to illustrate the partial matching system, on a table
that has the keys with sample IDs like in figure 3.21) (i.e. ETC-001, ETC-002, ...,
ETC-013),
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Data Element Key Reason for association

ETC-001 (Reads) ETC-001 | Key ETC-001 matches the first part of the name
ETC-001 un-m. .. (single) | ETC-001 |

ETC-001 un-m. . . (paired) | ETC-001 | ”’

ETC-002 ETC-002 | Key ETC-002 matches the whole name

ETC-003 None No keys match this data element name

ETC-005 ETC-005 | Key ETC-005 matches the whole name
ETC-005-1 ETC-005 | Key ETC-005 matches the first part of the name
ETC-006-5 ETC-006 | Key ETC-006 matches the first part of the name
ETC-007 None No keys match this data element name

ETC-007 (mapped) None "

ETC-008 None "

ETC-008 (report) None "

ETC-009 ETC-009 | Key ETC-009 matches the whole name

Associate Data with Row

The main characteristics of the Associate Data with Row tool are:

e Suited for association of a few metadata tables to a few data elements.

e Full control to select which data element should be associated with a particular metadata

row.

e No requirement for a key column in the metadata table.

e No requirement for a relationship between the name of the data element and the metdata

to associate it with.

To associate data elements with a particular row in the metadata table:

e Select the desired row in the metadata table by clicking on it.

e Right click and select the Associate Data with Row option (see figure 3.21), or click on the
Associate Data button at the bottom of the view and choose the option Associate Data

with Row.

| Rows: 7 Metadata

Filter | =

Sample ID

ETC-001
ETC-002
ETC-004
ETC-005

ETC-009
ETC-013

Tissue

Liver
Liver
Brain
Liver

Brain
Brain

Batch Control
v

W

v
v

Associate Data with Row...

™~

v
1

Figure 3.21: Manual association of data elements to a metadata row.

e A window will open within which you can select the data elements that should have an
association with the metadata row.

If a selected data element already has an association with this particular metadata table,
that association will be updated. Associations with any other metadata tables will be left

as they are.
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e Click Next.

e Enter a role for the data elements that have been chosen and click Next until you can
choose to Save the outputs.

Data associations and roles will be saved for the selected data elements.

3.2.4 Working with data and metadata
Finding data elements based on metadata

Using the Metadata Table view you can find data elements associated with rows of the metadata
table. From this view, it is possible to launch analyses on selected data.

To find data elements associated with selected metadata rows:

e Select one or more rows of interest in the metadata table.

e Click on the button labeled Find Associated Data at the bottom of the view.

A table with a listing of the data elements associated to the selected metadata row(s) will
appear (figure 3.22).

[E2 Tissue Samples

Rows: 7 Metadata =
Sample 1D Tissue Batch Control
ETC-002 Liver 3
ETC-004 Brain 3
ETC-005 Liver 1
ETC-006 Brain 44
ETC-013 Liver 1
[ # Set Up Table... ] [ # Manage Data... ] [ IO Find Associated Data ] [ B Associate Data... ] [ 42 Additional Filtering ]
| Rows: 8 Metadata Elements =
Sample ID Role Name Path
ETC-001 Sample data ETC-001 (Reads) CLC Data / Metadata / Example
ETC-001 Sample data ETC-001 un-mapped reads (single) CLC_Data [ Metadata / Example
ETC-001 Sample data ETC-001 un-mapped reads (paired) CLC_Data /[ Metadata / Example
ETC-009 un-mapped reads i BC_9_L001_RI (paired) un-mapped reads [BC_9_L001_R1] (single) CLC Data
ETC-009 Un-mapped reads i BC_S_LO01_R1 (paired) un-mapped reads [BC_9_L001_R1] (paired) CLC_Data
ETC-D09 Mapping Report [®] BC_S_L001_R1 (paired) mapping summary report CLC_Data
ETC-009 Read mapping = BC_9_L001_RI (paired) mapping CLC Data
ETC-009 Sample data i ETC-009 CLC_Data [ Metadata / Example
[ Find in Navigation Area [ Show [ (J Refresh I [ [ Close I
Boi

Figure 3.22: Metadata Table with search results

The search results table shows the type, name, and navigation area path for each data element
found. It also shows the key entry of the metadata table row with which the element is associated
and the role of the data element for this metadata association. In figure 3.22, there are five data
elements associated with sample ETC-009. Three are Sequence Lists, two of which have a role
that tells us that they are un-mapped reads resulting from the Map Reads to Reference tool.

Clicking the Refresh button will re-run the search and refresh the search results table.
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Click the button labeled Close to close the search table view.

Data elements listed in the search result table can be opend by clicking on the button labeled
Show at the bottom of the view.

Alternatively, they can be highlighted in the Navigation Area by clicking the Find in Navigation
Area button.

Analyses can be launched on the selected data elements:

e Directly. Right click on one of the selected elements, choose the menu option Toolbox, and
navigate to the tool of interest. The data selected in the search results table will be listed
as selected elements in the Wizard that appears.

e Via the Navigation area selection. Use the Find in Navigation Area button and then launch a
tool in the Toolbox. The items that were selected in the Navigation area will be pre-selected
in the Wizard that is launched.

If no data elements with associations are found and this is unexpected, please re-index the
locations your data are stored in. This is described in section 3.5. For data held in a CLC Server
location, an administrator will need to run the re-indexing. Information on this can be found
in the CLC Server admin manual at nttp://resources.qgiagenbioinformatics.com/manuals/clcserver/

current/admin/index.php?manual=Rebuilding_index.html.

Identifying metadata rows without associated data

Using the Metadata Table view you can apply filters using the standard filtering tools shown at
the top of the view as well as by using special metadata filtering in the Additional Filtering shown
at the bottom. Using the special metadata filtering option Show only Unassociated Rows, you
can filter the rows visible in the Metadata Table view so only the rows to which no data elements
are associated are shown. If desired, these rows could then be used to launch one of the tools
for associating data, described in section 3.2.3

This filter can be cancelled by clicking on the Additional Filtering button again and clicking on
the Show only Unassociated Rows again. When the filter is active, it has a checkmark beside it.
When it is inactive, it does not.

This filter can take a long time if many rows are shown in the table. When working with many
rows, it can help if the full table is filtered using the general filters in advance, using the standard
filters at the top of the table view. Alternatively you can pre-select some rows and filtering with
the Additional filtering option Filter to Selected Rows. This filter can be applied multiple times.
If the search takes too long, you can cancel it by unselecting the filter from the menu.

This filter can be cancelled by clicking on the Additional Filtering button again and clicking on
the Clear Selection Filter option.

Viewing metadata associations

Metadata associations for a data element are shown using the Element info view, as in figure
3.23.

To show Element Info,


http://resources.qiagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=Rebuilding_index.html
http://resources.qiagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=Rebuilding_index.html
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right-click an element in the Navigation Area | Show | Element Info ([ %)

[ =ETc-0o1 x

Fixed Fields

* Name Edit
ETC-001

~ Description Edit

+ Metadata Refresh

~ From 'ETC samples’ Refresh Delete Edit
This Sequence list is 'A very nice role' for:
Sample ID  : ETC-001
Tissue : Liver
Batch :2
Control ! true
Patient DOB  : {Not specified)

Sampling time : {Not specified)

- From 'ETC samples-1' Refresh Delete Edit
This Sequence list is "Sample dats’ for:
Sample ID @ ETC-001
Tissue : Liver
Batch -

Control : false

PatientDOB : 2013-03-12

Sampling time : (Mot specified)
w» Pairad ctatne FAit

Figure 3.23: Element Info view with a metadata association

The Element Info view contains the details of each metadata association for the data element.
The following operations are available:

e Delete will remove an association.

o Edit will allow you to change the role of the metadata association.

o Refresh will reload the metadata details from the Metadata Table; this functionality may
be used to attempt to re-fetch metadata that was previously unavailable, e.g. due to server
connectivity.

Read more about Element Info view in section 11.4.

Removing metadata associations

Any or all associations to data elements from rows of a metadata table can be removed by taking
the following steps:

. Open the metadata table containing the rows of interest.
. Highlight the relevant rows of the metadata table.

1
2
3. Click on the button labeled Find Associated Data.
4

. In the Metadata Elements table that opens, highlight the rows for the data elements the
metadata associations should be removed from.

5. Right click over the highlighted area and choose the option Remove Association(s) (figure
3.24). Alternatively, use the Delete key on the keyboard, or on a Mac, the fn and backspace
keys at the same time.

Metadata associations can also be removed from within the Element info view for individual data
elements, as described in section 3.2.4.

When an metadata association is removed from a data element, this update to the data element
is automatically saved.
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EH samples %
Rows: 10 Metadata Fiter | =
SRR_ID DGRP_Mumber Sex Enviranment RNA_Prep_Method Lane
-
[ & set Up Table... ] [ .fManage Data... ] [ ﬁ Find Associated Data ] [ Assouahe Data... ] [ 42 Additional Filtering ]
| Rows: 50 Metadata Elements =
% Table filters 4
SRR_ID Rol Path
= = I x Remove Association(s)... I =
o
File r
< Edit L4 v
[ Fing il ':] [ (Y Refresh ] l [ Close ]
Toolbox 4
Be i Show v

Figure 3.24: Removing metadata associations to two data elements via the Metadata Elements
table.

Exporting metadata

The standard Workbench export functionality can be used to export metadata tables to various
formats. The system’s default locale will be used for the export, which will affect the formatting
of numbers and dates in the exported file.

See section 6.6 for more information.

3.3 Working with tables

Tables are used in a lot of places in the CLC Genomics Workbench. There are some general
features for all tables, irrespective of their contents, that are described here.

Figure 3.25 shows an example of a typical table. This is the table result of Find Open Reading
Frames (¥+). We use this table as an example to illustrate concepts relevant to all kinds of
tables.

- . =| I Table Settings

Column width

Sequence Start End Length Found at strand Start codon | Automatic  §
ATPBal genomic sequence 18430 18747 318 positive ATG

ATP8al genomic sequence 19414 19719 306 positive ATG Show column

ATPBal genomic sequence 54871 56568 1698 positive ATG |1/1 Sequence
ATPBal genomic sequence 92920 93231 312 positive ATG

ATP8al genomic sequence 104521 104826 306 positive ATG '1’1 Start

ATPBal genomic sequence 136402 136773 372 positive ATG  End

ATPBal genomic sequence 139531 139953 423 positive ATG = Length

ATP8al genomic sequence 152548 152871 324 positive ATG = g

ATP8al genomic sequence 186019 186384 366 positive ATG I\_ﬁ Found at strand
ATP8al genom!c sequence 7226 7582 357 pos!l!ve ATG I\_ﬁ Start codon
ATP8al genomic sequence 32537 32857 321 positive ATG

ATP8al genomic sequence 54902 56518 1617 positive ATG | Select All |
ATPBal genomic sequence 76304 76642 339 positive ATG

ATP8al genomic sequence 102089 102427 339 positive ATG | DeselectAll |
ATPBal genomic sequence 169274 169849 576 positive ATG

ATP8al genomic sequence 127864 128187 324 negative ATG
By

Figure 3.25: A table showing the results of an open reading frames analysis.

Table viewing options in the Side Panel

Options relevant to the view of the table can be configured in the Side Panel on the right.



CHAPTER 3. DATA MANAGEMENT AND SEARCH 89

The Column width can be set to Automatic or Manual. By default, the first time you open a table,
it will be set to Automatic. The default selected columns are hereby resized to fit the width of
the viewing area. When changing to the Manual option, column widths will adjust to the actual
header size, and each column size can subsequently be adjusted manually. When the table
content exceeds the size of the viewing area, a horizontal scroll becomes available for navigation
across the columns.

You can choose which columns can be displayed in the table by checking them in or out from
the Side Panel. In some tables, a single checkbox can be used to hide or show a whole set of
columns belonging to a certain category. Two buttons called Select all and Deselect all allow
you to select or deselect all columns from that Side Panel section in one click.

Finally, in some table (such as Expression Browser), the content of some columns can be
modified using the settings from the Side Panel (such as Expression values and Grouping in
figure 3.26).

[ Expression Browser X

— | I» Browser Table Settings
Rows: 17,430 Expression Browser Filter to selection... Fiter | = O —
DGRP-320 DGRP-370 Manual -
Name Identifier  [SRR1543532...[SAR1543624... [SRR1543751... [ SAR 1543802...] SRR1543519... [ SAR1543733... SRR
Mean - Mean | —— || Feature information =
Total counts | Total counts | Total counts | Total counts | Total counts_| Total counts | To
CaPEOA EBan0263006 £,025.00 5,957.00 5,083.00 5,196.00 5815.75 5,977.00 4,000.00 498850 - ZEE
cG3a220 EBan0085243 2,032.00 6,835.00 3,738.00 2,238.00 371075 10,0100  10,358.00  10,469.50 = Chromosome
Eftalpha4aD EBan0000556 5,562.00 2,468.00 2,182.00 4,385.00 3,649.25 5,286.00 2,550.00 3,918.00 —
Peb EBan0004181 4,709.00 1,116.00 209.00 4,061.00 2,698.75 4,429.00 920.00 2,674.50
loopin-1 EBan0259795 2,381.00 1,043.00 556.00 2,732.00 1,678.00 2,906.00 1,020.00 1,963.00 ] Identifier
Vha16-1 EBan0262736 1,848.00 1,554.00 898.00 2,279.00 1,694.75 1,951.00 1,482.00 1,716.50 e Al
bivy FBgn0011211 2,387.00 1,292.00 943.00 1,507.00 1,632.25 1,302.00 797.00 1,049.50
pAbp FBan0265297 1,638.00 376.00 717.00 2,344.00 1,433.75 1,818.00 328.00 1,373.00 Deselect All
cGa127 FBan0033286 1,757.00 756.00 435.00 2,157.00 1,276.25 2,200.00 312,00 1,506.00 e =
S1ap7 FBan0033368 1,822.00 712.00 413.00 2,038.00 1,272.75 2,533.00 604.00 1,571.50
shot FBON0013733 1,281.00 1,543.00 339.00 1,265.00 1,257.00 1,068.00 1,441.00 1,254.50 Expression values =
cearol FBan0033287 1,665.00 513.00 323.00 2,107.00 1,152.00 1,895.00 528.00 1,261.50 Total counts
cam FBan0000253 1,662.00 753.00 52100 1,568.00 1,126.00 1,526.00 664,00 1,095.00
Zasps2 EBan0265991 1,550.00 1,191.00 615.00 1,078.00 1,108.50 943.00 748.00 845.50 Grouping =
cG 12699 EBan0046294 1,620.00 560.00 31100 1,904.00 1,098.75 1,947.00 622,00 1,284.50 Groups
AcC EBan0033246 1,145.00 1,272.00 965.00 954.00 1,084.00 784.00 796.00 790.00
stp2 EBan0061197 1,371.00 733.00 440.00 1,786.00 1,082.50 1,639.00 75100 1,195.00 DGRE Number =~
ActsTB EBan0000044 1,562.00 840.00 484.00 1,252.00 1,034.50 1,206.00 64100 923.50 None -
ceae7s EBan0034435 1,226.00 908,00 359.00 1,578.00 1017.75 1,408.00 770.00 1,089.00
ca5089 FBN0034144 1,404.00 557.00 353.00 1,657.00 99275 1,888.00 541,00 1,214.50 Summary statistic
exu FBan0000615 1,319.00 531.00 361.00 1,530.00 365.25 1,667.00 544.00 1,105.50 Mean -
612360 FBAn0033954 1,346.00 455.00 250.00 1,708.00 939.75 1,886.00 433.00 L1625 7
B w 5 7] Show individusl expression values
HE =0 [ Help ] [ saveview

Figure 3.26: A table showing the results of an RNA-seq analysis.

Sorting tables

You can sort table according to the values of a particular column by clicking a column header.
Clicking once will sort in ascending order. A second click will change the order to descending. A
third click will set the order back its original order.

Pressing Ctrl - 3 on Mac - while you click other columns will refine the existing sorting with the
values of the additional columns, in the order in which you clicked them.

3.3.1 Filtering tables
The final concept to introduce is Filtering.

A button called Filter to selection allows for reducing the size of a table to a few pre-selected
rows. The option Filter to selected rows will keep in the table view only the rows that are
selected, whether they were selected manually, or by using the function "Select in other views"
available for some tables (for example when the table is associated with a graphical view such
as a Venn diagram, or a volcano plot). Restore the complete table by choosing the option Clear
selection filter.
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In the top right corner of a table view, a filter field can be used to filter a table as well. This table
filter has an advanced and a simple mode.

The simple mode is the default and is applied simply by typing text or numbers (see an example
in figure 3.27).

[EH *Find Open Rea... ¥ |
Rows: 91 f 169 Filter to selection... neg Filter =
Start End Length Found at strand Start codon
223134 223505 372 negative CAT -
220674 221012 339 negative GAT
216630 216962 333 negative AAT
207855 208160 306 negative cTT =

Figure 3.27: Typing "neg" in the filter in simple mode.

Typing "neg" in the filter will only show the rows where "neg" is part of the text in any of the
columns. The text does not have to be in the beginning, thus "ega" would give the same result.
This simple filter works fine for fast, textual and non-complicated filtering and searching. Filtering
is automatic once you start typing, unless you are working with a table with more than 10000
rows, in which case you have to actually click the Filter button for the filtering to take effect.

In the advanced mode, you can make use of numerical information or make more complex filter
combinations using more than one criterion in the filter. Click the Advanced filter (=) button to
open the first criterion of the advanced filter. Criteria can be added or removed by clicking the
Add (F§) or Remove (EJ) buttons. At the top, you can choose whether all the criteria should be
fulfilled (Match all), or if just one of the needs to be fulfilled (Match any).

For each filter criterion, you first have to select which column it should apply to.

Next, you choose an operator. For numbers, you can choose between:

e = (equal to)

< (smaller than)

> (greater than)
e <> (not equal to)

e abs. value < (absolute value smaller than. This is useful if it doesn’t matter whether the
number is negative or positive)

e abs. value > (absolute value greater than. This is useful if it doesn’t matter whether the
number is negative or positive)

Note, that the number of digits displayed is a formatting option which can be set in the View
Preferences. The true number may well be (slightly) larger. This behaviour can lead to problems
when filtering on exact matches using the = (equal to) operator on humbers. Instead, users
are advised to use two filters of inequalities (< (smaller than) and > (greater than)) delimiting a
(small) interval around the target value.

For text-based columns, you can choose between:
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o starts with (the text starts with your search term)

e contains (the text does not have to be in the beginning)

e doesn’t contain

e = (the whole text in the table cell has to match, also lower/upper case)
e =~ (the text in the table cell has to not match)

e is in list (The text in the table cell has to match one of the items of the list. Items are
separated by comma, semicolon, or space. This filter is not case-sensitive.)

e is not in list (The text in the table cell must not match any of the items of the list. Items
are separated by comma, semicolon, or space. This filter is not case-sensitive)

Once you have chosen an operator, you can enter the text or numerical value to use.

The advanced filter criterion mentioned above are also available from a menu that appears by
right-clicking on a value in a table: just specify the operator, and the column and value where you
right-clicked for the menu to appear will define the two other fields of the advanced filter.

If you wish to reset the filter, simply remove (EJ) all the search criteria. Note that the last one
will not disappear - it will be reset and allow you to start over.

Figure 3.28 shows an example of an advanced filter which displays the open reading frames
larger than 400 that are placed on the negative strand.

[EH *Find Open Rea... |
Rows: 15 [ 169 Find reading frame output ilisiasdediog Match any @) Match all =
Length - |= - 400 B a8
Found at strand « | | contains ~ | |negative B a8
Filter
Start End Length Found at strand Start codon

135831 137012 1182 negative CAG

56593 57191 594 negative ACT

54714 5e564 1851 negative CAC

3462 3887 426 negative CAC

205409 205828 420 negative ATC

158273 158689 417 negative AAC

Figure 3.28: The advanced filter showing open reading frames larger than 400 that are placed on
the negative strand.

Both for the simple and the advanced filter, there is a counter at the upper left corner which tells
you the number of rows that pass the filter (91 in figure 3.27 and 15 in figure 3.28).

3.4 Customized attributes on data locations

Location-specific attributes can be set on all elements stored in a given data location. Attributes
could be things like company-specific information such as LIMS id, freezer position etc. Attributes
are set using a CLC Workbench acting as a client to the CLC Server.

Note that the attributes scheme belongs to a particular data location, so if there are multiple
data locations, each will have its own set of attributes.
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To configure which fields that should be available® go to the Workbench:
right-click the data location | Location | Attribute Manager

This will display the dialog shown in figure 3.29.
rE Manage attributes lﬁ

Attributes Attribute info

Mo attributes are selected

I ? Help H Close J

Figure 3.29: Adding attributes.

Click the Add Attribute (=) button to create a new attribute. This will display the dialog shown
in figure 3.30.

[ E Create Attnibute &J‘

General attribute info
Type: ;Checkbox -

Decimal number
Bounded decimal number

Figure 3.30: The list of attribute types.

First, select what kind of attribute you wish to create. This affects the type of information that
can be entered by the end users, and it also affects the way the data can be searched. The
following types are available:

e Checkbox. This is used for attributes that are binary (e.g. true/false, checked/unchecked
and yes/no).

e Text. For simple text with no constraints on what can be entered.

e Hyper Link. This can be used if the attribute is a reference to a web page. A value of
this type will appear to the end user as a hyper link that can be clicked. Note that this
attribute can only contain one hyper link. If you need more, you will have to create additional
attributes.

e List. Lets you define a list of items that can be selected (explained in further detail below).

LIf the data location is a server location, you need to be a server administrator to do this.
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o Number. Any positive or negative integer.

e Bounded number. Same as number, but you can define the minimum and maximum values
that should be accepted. If you designate some kind of ID to your sequences, you can use
the bounded number to define that it should be at least 1 and max 99999 if that is the
range of your IDs.

e Decimal number. Same as number, but it will also accept decimal numbers.

e Bounded decimal number. Same as bounded number, but it will also accept decimal
numbers.

When you click OK, the attribute will appear in the list to the left. Clicking the attribute will allow
you to see information on its type in the panel to the right.

Lists are a little special, since you have to define the items in the list. When you choose to add
the list attribute in the left side of the dialog, you can define the items of the list in the panel to
the right by clicking Add Item (k) (see figure 3.31).

[EY Manage attributes l&
Attributes Attribute info
Type: List
Mame: Mylist
+
+
o5 Add Value Remove Value
| > AddAtrbute || = Remove Atwibute |
I ? Help ‘ ’ Close ]

Figure 3.31: Defining items in a list.

Remove items in the list by pressing Remove ltem (=).

Removing attributes To remove an attribute, select the attribute in the list and click Remove
Attribute (=). This can be done without any further implications if the attribute has just been
created, but if you remove an attribute where values have already been given for elements in the
data location, it will have implications for these elements: The values will not be removed, but
they will become static, which means that they cannot be edited anymore.

If you accidentally removed an attribute and wish to restore it, this can be done by creating a
new attribute of exactly the same name and type as the one you removed. All the "static" values
will now become editable again.

When you remove an attribute, it will no longer be possible to search for it, even if there is
"static" information on elements in the data location.

Renaming and changing the type of an attribute is not possible - you will have to create a new
one.
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Changing the order of the attributes You can change the order of the attributes by selecting an
attribute and click the Up and Down arrows in the dialog. This will affect the way the attributes
are presented for the user.

3.4.1 Filling in values

When a set of attributes has been created (as shown in figure 3.32), the end users can start
filling in information.

[EY Manage attributes @
Attributes Attribute info
Hyperlink Type: List
Lab_protocol Mame: Research_project
LIMS_number . Cancer project -
Research_project + Stem cell project
¥ Protein group ol
o5 Add Value Remove Value
[ <4 Add Attribute ] [ — Remove Attribute ]
’ ? Help ] ’ Close ]

Figure 3.32: A set of attributes defined in the attribute manager.

This is done in the element info view:

right-click a sequence or another element in the Navigation Area | Show ([=) |
Element info (| )

This will open a view similar to the one shown in figure 3.33.

M 1wcia  x

Fixed Fields

~ Name Edit
1WCI_A

~ Description Edit

~ Metadata Refresh
This element is not associated with any metadata
Local Attribute Fields

~ Research_project Clear
| Cancer project %
~ Hyper_link Edit Clear
http:/ /www.clcbio.com
~ Is_confirmed Clear
~

~ Lab_protocol Edit Clear
P123
~ LIMS_number Clear

412 (4]
~ Location Clear
| Lab23 3
~ Patient_number Clear
651[3)

.
Figure 3.33: Adding values to the attributes.

You can now enter the appropriate information and Save. When you have saved the information,
you will be able to search for it (see below).

Note that the element (e.g. sequence) needs to be saved in the data location before you can edit
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the attribute values.

When nobody has entered information, the attribute will have a "Not set" written in red next to
the attribute (see figure 3.34).

Local Attribute Fields
~ Research_project Clear
Cancer project

~* Hyper_link Edit Clear
Not set

Figure 3.34: An attribute which has not been set.

This is particularly useful for attribute types like checkboxes and lists where you cannot tell, from
the displayed value, if it has been set or not. Note that when an attribute has not been set, you
cannot search for it, even if it looks like it has a value. In figure 3.34, you will not be able to find
this sequence if you search for research projects with the value "Cancer project”, because it has
not been set. To set it, simply click in the list and you will see the red "Not set" disappear.

If you wish to reset the information that has been entered for an attribute, press "Clear" (written
in blue next to the attribute). This will return it to the "Not set" state.

The Folder editor, invoked by pressing Show on a given folder from the context menu, provides a
quick way of changing the attributes of many elements in one go (see section 3.1.8).

3.4.2 What happens when a clc object is copied to another data location?

The user supplied information, which has been entered in the Element info, is attached to the
attributes that have been defined in this particular data location. If you copy the sequence to
another data location or to a data location containing another attribute set, the information will
become fixed, meaning that it is no longer editable and cannot be searched for. Note that
attributes that were "Not set" will disappear when you copy data to another location.

If the element (e.g. sequence) is moved back to the original data location, the information will
again be editable and searchable.

If the e.g. Molecule Project or Molecule Table is moved back to the original data location, the
information will again be editable and searchable.

3.4.3 Searching

When an attribute has been created, it will automatically be available for searching. This means
that in the Local Search (r;?), you can select the attribute in the list of search criteria (see
figure 3.35).

Add ilter: [Any field -
Arvy Field
Marme
Length

13

ath

m

Research_project

Figure 3.35: The attributes from figure 3.32 are now listed in the search filter.
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It will also be available in the Quick Search below the Navigation Area (press Shift+F1
(Fn+Shift+F1 on Mac) and it will be listed - see figure 3.36).

Wildcard search (*)

Search related words (~)
Include both terms { AND )
Include either term [ OR )
Any field search (contents:)

g
B3>

Name szarch (name:)

Length search (length:[START TO END])
Drganism search (organism:)
Research_project szarch (Research_project:)

Hyperlink szarch (Hyperlink:)

= B - - -
T e RS ) B

Location search (Location:)

Is_confirmed search (Is_confirmed:)

Patent_number search (Patent_number:)
@ LIMS_number search (LIMS_number:)
Idl Lab_instructions search (Lab_instructions:)

Figure 3.36: The attributes from figure 3.32 are now available in the Quick Search as well.

Read more about search here: nttp://resources.giagenbioinformatics.com/manuals/clcgenomicsworkbench/

current/index.php?manual=Local_search.html.

3.5 Local search

There are two ways of doing text-based searches of your data, as described in this section:

¢ Quick-search directly from the search field in the Navigation Area.

e Advanced search which makes it easy to make more specific searches.

In most cases, quick-search will find what you need, but if you need to be more specific in your
search criteria, the advanced search is preferable.

What kind of information can be searched? Below is a list of the different kinds of information
that you can search for (applies to both quick-search and the advanced search).

e Name. The name of a sequence, an alighment or any other kind of element. The name is
what is displayed in the Navigation Area per default.

e Length. The length of the sequence.

e Organism. Sequences which contain information about organism can be searched. In this
way, you could search for e.g. Homo sapiens sequences.

e Custom attributes. Read more in section 3.4
Only the first item in the list, Name, is available for all kinds of data. The rest is only relevant for

sequences.

If you wish to perform a search for sequence similarity, use Local BLAST (see section 12.1.2)
instead.


http://resources.qiagenbioinformatics.com/manuals/clcgenomicsworkbench/current/index.php?manual=Local_search.html
http://resources.qiagenbioinformatics.com/manuals/clcgenomicsworkbench/current/index.php?manual=Local_search.html
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Search index This section has a technical focus and is not relevant if your searches are working
well.

However, if you experience problems with your search results, i.e., if you do not get the hits you
expect, it might be because of an index error.

The CLC Genomics Workbench automatically maintains an index of all data in all locations in the
Navigation Area. If this index becomes out of sync with the data, you will experience problems
with strange results. In this case, you can rebuild the index:

Right-click the relevant location | Location | Rebuild Index

This will take a while depending on the size of your data. At any time, the process can be stopped
in the process area, see section 2.3.1.

3.5.1 Quick search

At the bottom of the Navigation Area there is a text field as shown in figure 3.37). To search,
simply enter a text to search for and press Enter.

Mavigation Area

Y B S O
= e
T
© - MEM
- RNA
+ﬁ biomed
-5 GuWE
{3 QCI
H R e I -
il m b
Q- | drosophila|
£ Drosophila
XL Drosophila simulans
%X Drosophila simulans
E Drosophila metadata
F5 Drosophila Melanogaster Ensembl
£ Drosophila Simulans Flybase -

m|s =] &

1

m | s | Al

Showing 1 - 50 1

Figure 3.37: Search simply by typing in the text field and press Enter.

Note that the search term supports advanced features known from web search engines, which
means that the following list of characters carry special meaning: +- && || ! () " []1“~*?:\ /.
To avoid this special interpretation it is suggested to put quotes around the search expression
when searching for data containing the special characters, or read the section 3.5.2 on advanced
search expressions.

To show the results, the search pane is expanded.

If there are many hits, only the 50 first hits are immediately shown. At the bottom of the pane
you can click Next (EP) to see the next 50 hits. In the preferences (see Chapter 4), you can
specify the number of hits to be shown.

If a search gives no hits, you will be asked if you wish to search for matches that start with your
search term. If you accept this, an asterisk (*) will be appended to the search term.
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Pressing the Alt key while you click a search result will highlight the search hit in its folder in the
Navigation Area.

Search for data locations The search function can also be used to search for a specific URL.
This can be useful if you work on a server and wish to share a data location with another user. A
simple example is shown in figure 3.38. Right click on the object name in the Navigation Area
(in this case ATP8al genomic sequence) and select "Copy". When you use the paste function
in a destination outside the Workbench (e.g. in a text editor or in an email), the data location
will become visible. The URL can now be used in the search field in the Workbench to locate the
object.

MNavigation Area 4]
b B O v
= E Example Data
]
-4 ATPBalmRNA
¢ ATPBa1 exons
¥4 ATPBal
Q- |He:/flocal /1542988783 BAAAAAAAAAAAAAP 5F7edc 74455
X ATP8al genomic sequence

4|4

Showing 1- 1

Figure 3.38: The search field can also be used to search for data locations.

Quick search history You can access the 10 most recent searches by clicking the icon (Q)
next to the search field (see figure 3.39).

Mavigation Area 4|

A =R ) ¥

m|»

+ -3 biomed

all | 4

Search

Recent Searches

heme*

length:100 TO 150]

cle:/flocal/1542988783- BAAAAAAAAAAAAAPSTTedcT445.
cle://master-project0l.aarhus.clcbio.com:7777/-14515941
drosophila

[ insulin

Figure 3.39: Recent searches.

Clicking one of the recent searches will conduct the search again.

Special search expressions

When you write a search term in the search field, you can get help to write a more advanced
search expression by pressing Shift+F1. This will reveal a list of guides as shown in figure 3.40.

You can select any of the guides (using mouse or keyboard arrows), and start typing. If you e.g.
wish to search for sequences named BRCA1, select "Name search (name:)", and type "BRCA1".
Your search expression will now look like this: "name:BRCA1".

The guides available are these:
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Wildcard s=arch (*)

Search related words (~)

Include both terms { ARMD )

Include either term { OR )

Any field search {contents:)

Mame search (name:)

| Length search (length:[START TO END])

Organism search (organism: )

Figure 3.40: Guides to help create advanced search expressions.

e Wildcard search (*). Appending an asterisk * to the search term will find matches starting
with the term. E.g. searching for "brca*" will find both brcal and brca2.

e Search related words (~). If you don’t know the exact spelling of a word, you can append a
tilde to the search term. E.g. "bracl~" will find sequences with a brcal gene.

e Include both terms (AND). If you write two search terms, you can define if your results
have to match both search terms by combining them with AND. E.g. search for "brcal AND
human" will find sequences where both terms are present.

¢ Include either term (OR). If you write two search terms, you can define that your results
have to match either of the search terms by combining them with OR. E.g. search for "brcal
OR brca2" will find sequences where either of the terms is present.

e Do not include term (NOT) If you write a term after not, then elements with these terms
will not be returned.

¢ Name search (name:). Search only the name of element.

e Organism search (organism:). For sequences, you can specify the organism to search
for. This will look in the "Latin name" field which is seen in the Sequence Info view (see
section 11.4).

e Length search (length:[START TO END]). Search for sequences of a specific length. E.g.
search for sequences between 1000 and 2000 residues: "length:1000 TO 2000".

Note! If you have added attributes (see section 3.4), these will also appear on the list when
pressing Shift+F1.

If you do not use this special syntax, you will automatically search for both name, description,
organism, etc., and search terms will be combined as if you had put OR between them.

3.5.2 Advanced search

As a supplement to the Quick search described in the previous section you can use the more
advanced search:

Edit | Local Search ()
or Ctrl + Shift + F (3§ + Shift + F on Mac)
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- €LC_Data -
=5 Example Data

pMUC 200 Basisvektor, dc.nk
--2E ATPBal genomic sequence
-7 ATPBal mRMNA

-4 ATPBa1

(-5 Cloning

[ Primers

[#-£7 Protein analyses

-5 Protein orthologs

=
[

H-£5 RMNA secondary structure
0.5 Zamiancina Azts
m b

A

Q- |ATPE= AND MOT mRNA

ATPBal

ATP8al fwd

ATPBalrev

ATPBal with pfam domains

ATP8al with secondary structure predictions
ATP8a1 with transmembrane helix predictions -

4ll

m| »

eeeRRe2

Showing 1 - 18

Figure 3.41: An example of searching for elements with the name, description and organsim
information that includes "ATP8" but do not include the term "mRNA".

The first thing you can choose is which location should be searched. All the active locations are
shown in this list. You can also choose to search all locations. Read more about locations in
section 3.1.1.

Furthermore, you can specify what kind of elements should be searched:

All sequences

Nucleotide sequences

Protein sequences

All data

When searching for sequences, you will also get alignhments, sequence lists etc as result, if they
contain a sequence which match the search criteria.

Below are the search criteria. First, select a relevant search filter in the Add filter: list. For
sequences you can search for

e Name
e Length

e Organism

See section 3.5.1 for more information on individual search terms.
For all other data, you can only search for name.

If you use Any field, it will search all of the above plus the following;:
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Description

Keywords

Common name

Taxonomy name

To see this information for a sequence, switch to the Element Info ([1) view (see section 11.4).

For each search line, you can choose if you want the exact term by selecting "is equal to" or if
you only enter the start of the term you wish to find (select "begins with").

An example is shown in figure 3.42.

& =Search X

Search in Location: :CLC_DatB - within :AII Sequences -
Organism :begins with = Salmonella m
Length :is larger than 1000000 m
Add filter: :Lengiﬁ v:

Type MName Description Len... Organism
i=  Salmonella and Staphyl... - o- \CLC_Data'MGM\,..
i= Salmonella and Staphyl... - 0- \CLC_DataiMGM\,..
X ERR277222 trimmed (p... Salmonella enterica subsp. enterica serovar Typ... 481... Salmonella enterica subsp. ... \CLC_Data\MGM\,..
X ERR277233 trimmed (p... Salmonella enterica subsp. enterica serovar Typ... 503... Salmonella enterica subsp.... \CLC_Data\MGM\,..
X MNZ_CPO14971 Salmonella enterica subsp. enterica serovar Typ... 478... Salmonella enterica subsp.... \CLC_Data\MGM\...
X ERR277211 trimmed (p... Salmonella enterica subsp. enterica serovar Typ... 478... Salmonella enterica subsp.... \CLC_Data\MGM\,..
X ERR277232 trimmed (p... Salmonella enterica subsp. enterica serovar Typ... 478... Salmonella enterica subsp. ... \CLC_Data\MGM\,..
X ERR277212 trimmed (p... Salmonella enterica subsp. enterica serovar Typ... 478... Salmonella enterica subsp.... \CLC_Data\MGM\,..

Showing 1-8

Figure 3.42: Searching for Salmonella sequences larger than 1 million nucleotides.

This example will find human nucleotide sequences (organism is Homo sapiens), and it will only
find sequences shorter than 10,000 nucleotides.

Note that a search can be saved (E—) for later use. You do not save the search results - only the
search parameters. This means that you can easily conduct the same search later on when your

data has changed.
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User preferences and settings
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The first three sections in this chapter deal with the general preferences that can be set for CLC
Genomics Workbench using the Preferences dialog. The next section explains how the settings
in the Side Panel can be saved and applied to other views. Finally, you can learn how to import

and export the preferences.

The Preferences dialog offers opportunities for changing the default settings for different features

of the program.
The Preferences dialog is opened in one of the following ways and can be seen in figure 4.1:
Edit | Preferences (L)
or Ctrl + K (3 + ; on Mac)

4.1 General preferences

The General preferences include:

¢ Undo Limit. As default the undo limit is set to 500. By writing a higher number in this field,
more actions can be undone. Undo applies to all changes made on molecules, sequences,
alignments or trees (see section 2.1.5).

e Audit Support. If this option is checked, all manual editing of sequences will be marked
with an annotation on the sequence (see figure 4.2). Placing the mouse on the annotation
will reveal additional details about the change made to the sequence (see figure 4.3). Note

102
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B Preferences 2
Undo Support
@ Undo limit: |500
Audit Suppart
General
] Enable audit of manual sequence modifications
EE Mumber of hits (normal search): |50
view Number of hits {NCEI/Uniprat): 50
Locale Setting
SN | styte: [Engish (United kingdom) =
Show Dialogs
Data
Show all dialogs with "Never show this dizlog again®
== T Sar—
EEd Show Dilogs
ma
Advanced
% heb | ‘ o oK | ‘ % Cancel ‘ [ Bpot [ import |

Figure 4.1: Preferences include General preferences, View preferences, Data preferences, and
Advanced settings.

that no matter whether Audit Support is checked or not, all changes are also recorded in
the History log ([Z]) (see section 2.1.2).

Deleted selection Editing of sequence selection

220 0 260
| I

'GAGATGCCATGCGGAGGACAGTCGGAGATCCGCTCGCGCGCGGA

Figure 4.2: Annotations added when the sequence is edited.

eleted selection [Editing of sequence selection
220 r Audit (Deleted selzction) 260
Idate=Fri Dec 17 19:46:27 CET 2010 |
GAGATGCCJluser=smoensted GATCCGCTCGCGCGCGGAAGGTTAT
Inote=Region; 225,228
/note=Sequence deleted: CCGA

Figure 4.3: Details of the editing.

o Number of hits. The number of hits shown in CLC Genomics Workbench, when e.g. searching
NCBI. (The sequences shown in the program are not downloaded, until they are opened or
dragged/saved into the Navigation Area).

e Locale Setting. Specify which country you are located in. This determines how punctation
is used in numbers all over the program.

e Show Dialogs. A lot of information dialogs have a checkbox: "Never show this dialog again".
When you see a dialog and check this box in the dialog, the dialog will not be shown again.
If you regret and wish to have the dialog displayed again, click the button in the General
Preferences: Show Dialogs. Then all the dialogs will be shown again.

e Usage information. When this item is checked, anonymous information is shared with
QIAGEN about how the Workbench is used. This option is enabled by default.
The information shared with QIAGEN is:

— Launch information (operating system, product, version, and memory available)

— The names of the tools and workflows launched (but not the parameters or the data
used)
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— Errors (but without any information that could lead to loss of privacy: file names and
organisms will not be logged)

- Installation and removal of plugins and modules
The following information is also sent:

— An installation ID. This allows us to group events coming from the same installation.
It is not possible to connect this ID to personal or license information.

— A geographic location. This is predicted based on the IP-address. We do not store
IP-addresses after location information has been extracted.

- A time stamp

4.2 View preferences

There are six groups of default View settings:

1. Toolbar lets you choose the size of the toolbar icons, and whether to display hames below
the icons (figure 4.4).

M 7] Show tool names

Data | Show Side Panel

/| Show Side Panel when opening View

[ri=d Number Formatting in Tables
i Number of fraction digits: |3

Advanced 12.34%
1.235
0.123
Examples:  0.012
L2353
L2354

L2355 il

‘ ? Help |[ oK ]| Cancel H Export H Import |

Figure 4.4: Number formatting of tables.

2. Show Side Panel allows you to choose whether to display the side panel when opening a
new view. Note that for any open view, the side panel can be collapsed by clicking on the
small triangle at the top left side of the settings area or by using the key combination Citrl
+ U (3 + U on Mac).

3. Number formatting in tables specifies how the numbers should be formatted in tables (see
figure 4.5). The examples below the text field are updated when you change the value so
that you can see the effect. After you have changed the preference, you have to re-open
your tables to see the effect.

4. Sequence Representation allows you to change the way the elements appear in the
Navigation Area. The following text can be used to describe the element:

e Name (this is the default information to be shown).
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number).
Latin name.

e Common name.

Latin name (accession).

e Common name (accession).

Mumber of fraction digits: |2

12,35
1,23
0,12

Examples:

0,01

1,23E-3
1,23E-4
1,23E-5

Figure 4.5: Number formatting of tables.

Accession (sequences downloaded from databases like GenBank have an accession

5. User Defined View Settings gives you an overview of the different Side Panel settings that
are saved for each view. See section 4.6 to learn more about how to create and save style
sheets. If there are other settings beside CLC Standard Settings, you can use this overview
to choose which of the settings should be used per default when you open a view (see an

example in figure 4.6).

[E3 Preferences

O

General

User Defined View Settings
Available Editors
$EE Alignment
588 Allele Table (NGS)
Alpha Diversity Graph
FF Pairwise comparison
ok PCoA 3D viewer
“TIT Primer Designer
Principal Component Plot
Principal Component Plot
-} Principal Component Plot (30)

B Experiment Table

[l Exoression Array

B Expression Browser Table
5] Fragments

Gel

Graph

8 Heat Map
A5 ap Do

© ELE Standard Settingg
Show annotation names
Show consensus

Compact {gather sequences at top)

Export/ Import
the settings

[ Export... | [ import... |

=)

Export / Import

‘ 2 Help |[ oK

H Cancel H Export H Import ‘

— the preferences

)

Figure 4.6: Selecting the default view setting.

Note that the content of this list depends on the nature of the elements that are saved in
the Navigation Area. When the list grows, you may have to scroll up or down to find the

relevant settings.

for Molecule Projects (see section 13.2).

4.2.1

Import and export Side Panel settings

. Molecule Project 3D Editor gives you the option to turn off the modern OpenGL rendering

If you have created a special set of settings in the Side Panel that you wish to share with other
CLC users, you can export the settings in a file. The other user can then import the settings.

To export the Side Panel settings, first select the views that you wish to export settings for. Use
Ctrl+click (3 + click on Mac) or Shift+click to select multiple views. Next click the Export... button
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that is situated below the list of possible settings (see figure 4.6), and not the Export button at
the very bottom of the dialog, as this one will export the Preferences (see section 4.5).

A dialog will be shown (see figure 4.7) that allows you to select which of the settings you wish to
export.

N
E Select Settings To Export @

Sequence AT

V| Mon-compact with translations
/| Show translation

V| Non-compact {no wrap)

| Compact

Table =

| Table variants

Figure 4.7: Exporting all settings for circular views.

When multiple views are selected for export, all the view settings for the views will be shown
in the dialog. Click Export and you will now be able to define a save folder and name for the
exported file. The settings are saved in a file with a .vsf extension (View Settings File).

Similarly, to import a Side Panel settings file, make sure you are at the bottom of the View panel
of the Preferences dialog, and click the Import... button. Note that there is also another import
button at the very bottom of the dialog, but this will import the other settings of the Preferences
dialog (see section 4.5).

Select the *.vsf file where the settings are saved. The following dialog asks if you wish to
overwrite existing Side Panel settings, or if you wish to merge the imported settings into the
existing ones (see figure 4.8).

i E Merge or Overwrite lﬁ1

How do you want to impart?
? @ Merge into existing styles

Overwrite existing styles

[ Ok ]| Cancel |

Figure 4.8: When you import settings, you are asked if you wish to overwrite existing settings or if
you wish to merge the new settings into the old ones.

WARNING! If you choose to overwrite the existing settings, you will loose ALL the Side Panel
settings that were previously saved.

To avoid confusion of the different import and export options, here is an overview:

e Import and export of bioinformatics data such as sequences, alignments etc. (described
in section 6.1).

e Graphics export of the views which creates image files in various formats (described in
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section 6.7).
e Import and export of Side Panel Settings as described above.

e Import and export of all the Preferences except the Side Panel settings. This is described
in the previous section.

4.3 Data preferences

The data preferences contain preferences related to interpretation of data:

e Multisite Gateway Cloning primer additions, a list of predefined primer additions for Gateway
cloning (see section 19.4.1).

e Linkers for importing 454 data (see section 33.6).

e Linkers for importing lon Torrent mate pair (see section 6.3.6)

4.4 Advanced preferences

Proxy Settings The Advanced settings include the possibility to set up a proxy server. This is
described in section 1.6.

Default data location The default location is used when you import a file without selecting a
folder or element in the Navigation Area first. It is set to the folder called CLC_Data in the
Navigation Area, but can be changed to another data location using a drop down list of data
locations already added (see section 3.1.1). Note that the default location cannot be removed,
but only changed to another location.

Data Compression CLC format data is stored in an internally compressed format. The application
of internal compression can be disabled by unchecking the option "Save CLC data elements in a
compressed format". This option is enabled by default. Turning this option off means that data
created may be larger than it otherwise would be.

Enabling data compression may impose a performance penalty depending on the characteristics
of the hardware used. However, this penalty is typically small, and we generally recommend that
this option remains enabled.

Internal compression of CLC data was introduced in CLC Genomics Workbench 12.0, CLC Main
Workbench 8.1 and CLC Genomics Server 11.0. CLC format files with internal compression are
not compatible with older versions of the software. Turning this option off is likely to be of interest
only at sites running a mix of older and newer CLC software, where the same data is accessed
by different versions of the software.

To work with specific data sets in older CLC software versions, we recommend exporting the
data to CLC or zip format and turning on the export option "Maximize compatibility with older CLC
products”. This is described in more detail in section 6.6.5.
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NCBI Integration Without an API key, access to NCBI from asingle IP-address is limited to 3
requests per second; if many workbenches use the same IP address when running the Search
for Reads in SRA..., Search for Sequences at NCBI, and Search for PDB Structures at NCBI tools
they may hit this limit. In this case, you can create an API key for NCBI E-utilities in your NCBI
account and enter it here.

NCBI BLAST The standard URL for the BLAST server at NCBl is: https://blast.ncbi.nlm.
nih.gov/Blast.cgi, but it is possible to specify an alternate server URL to use for BLAST
searches. Be careful to specify a valid URL, otherwise BLAST will not work.

Read Mapper It is possible to change the size (in MB) of the Read Mapper reference cache.

SRA Download The following options are available:

e Use Aspera when available Per default, Aspera is automatically used if installed. This
option makes it possible to disable Aspera.

o Limit Aspera download speeds to [ ] Mb/s (Mac and Linux only) Using Aspera may take
up a lot of network resources. Use this option to specify a maximum download speed
(in megabit per second). Note that this option is only available on Mac and Linux. For
Windows users, it is possible to limit the maximum download speed by modifying the
aspera.conf file,

which can be found in C:\Program Files (x86)\Aspera\Aspera Connect\etc.
Seehttp://download.asperasoft.com/download/docs/csrv/3.3.4/1linux/html/
index.html and http://download.asperasoft.com/download/docs/csrv/3.
3.4/1linux/html/fasp/setting—global-bandwidth.html for more details.

Reference Data It is possible to specify an alternate server URL to use for reference data.
Reference data set available from the QIAGEN Sets tab in the Reference Data Manager is
provided by QIAGEN, and the workbench is configured to download from QIAGEN by default.
Unless you are in the special circumstance that your system administrator has decided to mirror
this data locally and wishes you to use that mirror of the data, you should not change this setting.

You also have the option to choose to Download reference data to a CLC Server using the Server
itself, or the Workbench. It is set by default to CLC Server, and should not be changed unless
your system administrator recommends so.

CLC Server Login It is possible to Save the login username and password, initiate automatic
server login when opening the workbench, and bypass a proxy server.

4.5 Export/import of preferences

The user preferences of the CLC Genomics Workbench can be exported to other users of the
program, allowing other users to display data with the same preferences as yours. You can also
use the export/import preferences function to backup your preferences.


https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://blast.ncbi.nlm.nih.gov/Blast.cgi
http://download.asperasoft.com/download/docs/csrv/3.3.4/linux/html/index.html
http://download.asperasoft.com/download/docs/csrv/3.3.4/linux/html/index.html
http://download.asperasoft.com/download/docs/csrv/3.3.4/linux/html/fasp/setting-global-bandwidth.html
http://download.asperasoft.com/download/docs/csrv/3.3.4/linux/html/fasp/setting-global-bandwidth.html
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To export preferences, open the Preferences dialog and click on the Export bottom at the bottom
of the Preferences dialog. Select the relevant preferences and click Export to choose a location
to save the exported file(see figure 4.9).

m Preferences r 3 |._Eg
m Select Preferences to Export

Undo Support

Undo Support
@ Undo limit: | 500 [] Audit Suppart
General | Audit Suppart 1 [ search: Number of hits 1
[7] Enable audit of manual sequence modifications [ Locale Setting
Search: Number of hits | [ Show Dialogs i
|

Mumber of hits {normal search): |50
View Number of hits (MCBI/Uniprot): | 50

m

4 [] Toalbar L

Locale Setting
[] Show Side Panel

Style: |English (United States) -
. ] [] Number Formatting in Tables

Data Show Dialogs [7] Sequence Representation

Show all dialogs with ever show this dialog again [ User Defined View Settings

ElE] .
Show Dialogs [ Molecule Project 30 Editor
=L
— [ - - . L
Advanced Usage Information

Provide usage information to QIAGEN

I ? Help H OK H Cancel ][ Export H Import ]

Figure 4.9: Select which of the preferences you want to export.

Note! The format of exported preferences is *.cpf. This notation must be submitted to the name
of the exported file in order for the exported file to work.

Before exporting, you are asked about which of the different settings you want to include in the
exported file. One of the items in the list is "User Defined View Settings". If you export this, only
the information about which of the settings is the default setting for each view is exported. If you
wish to export the Side Panel Settings themselves, see section 4.2.1.

The process of importing preferences is similar to exporting: click the Import button and browse
to the *.cpf file.

To avoid confusion of the different import and export options, you can find an overview here:

e Import and export of bioinformatics data such as molecules, sequences, alignments etc.
(described in section 6.1).

e Graphics export of the views that create image files in various formats (described in
section 6.7).

e Import and export of Side Panel Settings as described in the next section.

e Import and export of all the Preferences except the Side Panel settings. This is described
above.

4.6 View settings for the Side Panel

The Side Panel is shown to the right of all views that are opened in the View Area. Settings are
specific to the type of view. Hence, when you save settings of a circular view, they will not be
available if you open the sequence in a linear view (see section 2.1.8).
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The options for saving and applying are available at the bottom of the Side Panel (see figure 4.10).

‘='|:I [ Help | [ saveview.. |

‘ Save/Restore Settinis
Dock Slde Panel

Expand All Settinas

Collapse All Settings

Figure 4.10: Functionalities found at the bottom of the Side Panel.

Opening a view type (e.g., a circular sequence, a variant table, or a PCA) for the first time will
display the element using the CLC Standard Settings for that type of view. You can then adjust
the settings using all the options available to you in the side panel. When you have adjusted a
view to your preference, the new settings can be saved (see figure 4.11).

- "
E Save View Settings &J
Save table view settings
Enter name for view settings - Save

Save for all table views

Apply saved table view settings

4% settings for all elements - Apply

Use as standard view settings for table view

Remove table view settings

| Select - Remave
Advanced table view settings
Export table view settings Export...
Import table view settings Import...
I ? Help J ’ Close ]

Figure 4.11: Functionalities found at the bottom of the Side Panel.

Saving can be done two ways. Write a name for the particular settings you just set, and choose
to save:

e For that view alone, so that the settings will be available to you the next time you open this
particular element. The settings are saved with only this element, and will be exported with
the element if you later select to export the element to another destination.

e For all other views, when the option "Save for all element views" is checked, so that the
settings will be available to you the next time you open any element for which this type of
view is available.

Similarly, applying can be done two ways:

e For that view alone, so that the settings are applied the next time you open this particular
element.
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e For all other elements, when the option "Use as standard view settings for element view"
is checked, so that the settings are applied each time you open any element for which this
type of view is available. These "general" settings are user specific and will not be saved
with or exported with the element.

"General" settings can be shared and imported with other workbench users using the Export and
Import buttons at the bottom of the dialog. Exporting and importing saved settings can also be
done in the Preferences dialog under the View tab (see section 4.2.1).

It is possible to remove a saved setting using the saved settings list from the drop-down menu
and clicking Remove.
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CLC Genomics Workbench offers different choices of printing the result of your work.

This chapter deals with printing directly from CLC Genomics Workbench. Another option for using
the graphical output of your work, is to export graphics (see chapter 6.7) in a graphic format, and
then import it into a document or a presentation.

All the kinds of data that you can view in the View Area can be printed. The CLC Genomics
Workbench uses a WYSIWYG principle: What You See Is What You Get. This means that you
should use the options in the Side Panel to change how your data, e.g. a sequence, looks on the
screen. When you print it, it will look exactly the same way on print as on the screen.

For some of the views, the layout will be slightly changed in order to be printer-friendly.

It is not possible to print elements directly from the Navigation Area. They must first be opened
in a view in order to be printed. To print the contents of a view:

select relevant view | Print () in the toolbar
This will show a print dialog (see figure 5.1).

In this dialog, you can:

e Select which part of the view you want to print.
e Adjust Page Setup.

e See a print Preview window.

These three options are described in the three following sections.

112
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-
E Print Graphics

Page setup parameters

Output options

~) Print whole view

Orientation:

Paper size:

Preferred max horizontal page count:
Preferred max vertical page count:
Allow multiple pages per sheet:
Header text:

Footer text:

Show page numbers:

Portrait
LETTER

Mot applicable
Mot applicable
Yes

Yes

? Help l I Print

J [ Cancel ] l %Preview

] ’ @ Page Setup

Figure 5.1: The Print dialog.

5.1 Selecting which part of the view to print

In the print dialog you can choose to:

e Print visible area, or

e Print whole view

These options are available for all views that can be zoomed in and out. In figure 5.2 is a view of
a circular sequence which is zoomed in so that you can only see a part of it.

Q pBR322 X

& | |» circular Settings
Sequence layout

promater P1[6] Numbers on sequences

promoter P2 [§]
Relative to

2

oo [OIE8 =) % B [@ [

Numbers on plus strand

m

Sequence label
Name
Annatation layout
Restriction sites
Matifs
Find
Text format

T b

B& - ——+E -0

Jor]{ o] | o] o 1

il

Figure 5.2: A circular sequence as it looks on the screen.

When selecting Print visible area, your print will reflect the part of the sequence that is visible in
the view. The result from printing the view from figure 5.2 and choosing Print visible area can be

seen in figure 5.3.

On the other hand, if you select Print whole view, you will get a result that looks like figure 5.4.
This means that you also print the part of the sequence which is not visible when you have

zoomed in.
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promoter P1 [6]
promoter P2 [6]
Hindi!l

Figure 5.3: A print of the sequence selecting Print visible area.

promoter P1 [6]
promoter P2 [6]

promater P3 [6]

pBR322
4,3610p

origin

L_2___74_6———Curm|cl
& —— <o

ROP protein

Figure 5.4: A print of the sequence selecting Print whole view. The whole sequence is shown, even
though the view is zoomed in on a part of the sequence.
5.2 Page setup

No matter whether you have chosen to print the visible area or the whole view, you can adjust
page setup of the print. An example of this can be seen in figure 5.5

In this dialog you can adjust both the setup of the pages and specify a header and a footer by
clicking the tab at the top of the dialog.

You can modify the layout of the page using the following options:

e Orientation.

— Portrait. Will print with the paper oriented vertically.
— Landscape. Will print with the paper oriented horizontally.

e Paper size. Adjust the size to match the paper in your printer.
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rE Page Setup &Jw

Page | Header /Foote
Orientation
@ Portrait Landscape
Paper Size |LETTER -
Fit to pages
Preferred max horizontal page count: 1=
Preferred max vertical page count; 1=

| Allow multiple pages per sheet

? Help | [ 0K ] | Cancel

Figure 5.5: Page Setup.

¢ Fit to pages. Can be used to control how the graphics should be split across pages (see
figure 5.6 for an example).

— Horizontal pages. If you set the value to e.g. 2, the printed content will be broken
up horizontally and split across 2 pages. This is useful for sequences that are not
wrapped

— Vertical pages. If you set the value to e.g. 2, the printed content will be broken up
vertically and split across 2 pages.

1 2

5 6

Figure 5.6: An example where Fit to pages horizontally is set to 2, and Fit to pages vertically is set
to 3.

Note! It is a good idea to consider adjusting view settings (e.g. Wrap for sequences), in the
Side Panel before printing. As explained in the beginning of this chapter, the printed material will
look like the view on the screen, and therefore these settings should also be considered when
adjusting Page Setup.

Header and footer Click the Header/Footer tab to edit the header and footer text. By clicking
in the text field for either Custom header text or Custom footer text you can access the auto
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formats for header/footer text in Insert a caret position. Click either Date, View name, or User
name to include the auto format in the header/footer text.

Click OK when you have adjusted the Page Setup. The settings are saved so that you do not
have to adjust them again next time you print. You can also change the Page Setup from the File
menu.

5.3 Print preview

The preview is shown in figure 5.7.

[ Preview - CLC Genomics Workbench 10.0.1 ==

File View

[g] VO W zom00%

Page 1of 1

Figure 5.7: Print preview.

The Print preview window lets you see the layout of the pages that are printed. Use the arrows
in the toolbar to navigate between the pages. Click Print () to show the print dialog, which lets
you choose e.g. which pages to print.

The Print preview window is for preview only - the layout of the pages must be adjusted in the
Page setup.
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CLC Genomics Workbench handles a large number of different data formats. In order to work with
data in the Workbench, it has to be imported (E}). Data types that are not recognized by the
Workbench are imported as "external files" which means that when you open these, they will
open in the default application for that file type on your computer (e.g. Word documents will open
in Word).

This chapter first deals with importing and exporting data in bioinformatic data formats and as
external files. Next comes an explanation of how to export graph data points to a file, and how
to export graphics.

For import of NGS data, please see section 6.3.

6.1 Standard import

CLC Genomics Workbench has support for a wide range of bioinformatic data such as molecules,
sequences, alignments etc. See a full list of the data formats in section I.1.

These data can be imported through the Import dialog, using drag/drop or copy/paste as
explained below.

For import of NGS data, please see section 6.3 For import of tracks, please see section 6.2.

Import using the import dialog To start the import using the import dialog:
click Import ([) in the Toolbar
and choose Standard Import

This will show a dialog similar to figure 6.1. You can change which kind of file types that should
be shown by selecting a file format in the Files of type box.

Import |8 |
Chooge which files should be imparted
1. Choose where to run
Lookin: | Ml Desktop - T =
2, Choose files to import
reads Seqgflow taxprol
";? RMA-Seq taxpro technical writing
Recent Items 4 i b
| ! | File name:
Desktop | Fiesof type:  [al Fiies =
 Options
@ Automatic import
Force import as type: | ACE files (Lace)
Force import as external file(z)
? Previous lext Finish Cancel

Figure 6.1: The import dialog.

Next, select one or more files or folders to import and click Next to select a place for saving
the result files. If you import one or more folders, the contents of the folder is automatically
imported and placed in that folder in the Navigation Area. If the folder contains subfolders, the
whole folder structure is imported.
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In the import dialog (figure 6.1), there are three import options:

Automatic import This will import the file and CLC Genomics Workbench will try to determine the
format of the file. The format is determined based on the file extension (e.g. SwissProt
files have .swp at the end of the file name) in combination with a detection of elements in
the file that are specific to the individual file formats. If the file type is not recognized, it
will be imported as an external file. In most cases, automatic import will yield a successful
result, but if the import goes wrong, the next option can be helpful:

Force import as type This option should be used if CLC Genomics Workbench cannot successfully
determine the file format. By forcing the import as a specific type, the automatic
determination of the file format is bypassed, and the file is imported as the type specified.

Force import as external file This option should be used if a file is imported as a bioinformatics
file when it should just have been external file. It could be an ordinary text file which is
imported as a sequence.

Import using drag and drop It is also possible to drag a file from e.g. the desktop into the
Navigation Area of CLC Genomics Workbench. This is equivalent to importing the file using the
Automatic import option described above. If the file type is not recognized, it will be imported as
an external file.

Import using copy/paste of text If you have e.g. a text file or a browser displaying a sequence
in one of the formats that can be imported by CLC Genomics Workbench, there is a very easy way
to get this sequence into the Navigation Area:

Copy the text from the text file or browser | Select a folder in the Navigation Area

| Paste (|[21)

This will create a new sequence based on the text copied. This operation is equivalent to saving
the text in a text file and importing it into the CLC Genomics Workbench.

If the sequence is not formatted, i.e. if you just have a text like this: "ATGACGAATAGGAGTTC-
TAGCTA" you can also paste this into the Navigation Area.

Note! Make sure you copy all the relevant text - otherwise CLC Genomics Workbench might not
be able to interpret the text.

6.1.1 External files

In order to help you organize your research projects, CLC Genomics Workbench lets you import
all kinds of files. E.g. if you have Word, Excel or pdf-files related to your project, you can import
them into the Navigation Area of CLC Genomics Workbench. Importing an external file creates
a copy of the file which is stored at the location you have chosen for import. The file can now
be opened by double-clicking the file in the Navigation Area. The file is opened using the default
application for this file type (e.g. Microsoft Word for .doc-files and Adobe Reader for .pdf).

External files are imported and exported in the same way as bioinformatics files (see section 6.1).
Bioinformatics files not recognized by CLC Genomics Workbench are also treated as external files.
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There is a special tool for importing data from Vector NTI. This tool is a plugin which can
be downloaded and installed in the CLC Genomics Workbench using the plugin manager (see
section 1.5).

6.2 Import tracks

Tracks (see chapter 23) are imported in a special way, because extra information is needed in
order to interpret the files correctly.

Tracks are imported using: click Import (@,) in the Toolbar | Tracks
This will open a dialog as shown in figure 6.2.
[E] Import Tracks from File [ = ]
Set parameters
1. Choose where to run File import
2. Select files to import Type of files to import: | GFF2/GTF/GVF -
Files to import:
Look in: Test - ¥ E-
Testl
s 5t . Test2
Recent Items Test3
Desktop
i t File name: V:\testdatalcancer\cancer_research_workbench_exemple