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Welcome to CLC Genomics Workbench 23.0.1 — a software package supporting your daily
bioinformatics work.

CLC Genomics Workbench 23.0.1 is for research purposes only.

The CLC Genomics Workbench provides an easy-to-use graphical interface for running bioinformat-
ics analyses. Tools can be run individually, or chained together in a workflow, making running
complex analyses simple and efficient. The functionality of the CLC Genomics Workbench can also

15
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be extended using plugins. The built-in Plugin Manager provides an up-to-date listing. A list is also
available on our plugin webpage: https://digitalinsights.giagen.com/products-—
overview/plugins/.

Supporting documentation and links for the CLC Genomics Workbench can be found under the
Help menu in the top toolbar. Of particular note when getting started:

e The built-in Workbench user manual can be opened by choosing the Help option or by
clicking on the F1 key.

e Manuals for installed plugins can be accessed under the Plugin Help option.

e The Online Tutorials option opens our tutorials webpage in a browser. Tutorials offer
hands-on examples of how to use features of the CLC Genomics Workbench. Alternatively,
click on the following link to visit that webpage: https://digitalinsights.giagen.
com/support/tutorials/.

Watch product specialists demonstrates our software in the videos offered via our Online
presentations area: http://tv.giagenbioinformatics.com/.

The latest version of this user manual can be found in pdf and html formats at https:
//digitalinsights.giagen.com/technical-support/manuals/

The 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 Ge-
nomics Workbench can be foundathttps://digitalinsights.giagen.com/technical-
support/latest—-improvements/.

1.1 Contact information and citation
CLC Genomics Workbench is developed by:

QIAGEN Aarhus
Silkeborgvej 2
Prismet

8000 Aarhus C
Denmark

https://digitalinsights.giagen.com/

Email: ts-bioinformatics@qiagen.com

The QIAGEN Aarhus team is continuously improving CLC Genomics Workbench with your 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 (https://digitalinsights.giagen.com/


https://digitalinsights.qiagen.com/products-overview/plugins/
https://digitalinsights.qiagen.com/products-overview/plugins/
https://digitalinsights.qiagen.com/support/tutorials/
https://digitalinsights.qiagen.com/support/tutorials/
http://tv.qiagenbioinformatics.com/
https://digitalinsights.qiagen.com/technical-support/manuals/
https://digitalinsights.qiagen.com/technical-support/manuals/
https://digitalinsights.qiagen.com/technical-support/latest-improvements/
https://digitalinsights.qiagen.com/technical-support/latest-improvements/
https://digitalinsights.qiagen.com/
mailto:ts-bioinformatics@qiagen.com
https://digitalinsights.qiagen.com/technical-support/maintenance-and-support/
https://digitalinsights.qiagen.com/technical-support/maintenance-and-support/
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technical-support/maintenance—and-support/), please contact us by clicking on the
Support button at the right hand side of the top toolbar (figure 1.1) or by choosing Contact
Support under the Help menu.

= B H 5 s A

Workspace Plugine  References Downdoad Workflows  Support

Figure 1.1: Contact our Support team by clicking on the button at the right hand side of the top
Toolbar

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@giagen.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 the license(s) being used by a CLC Workbench and any installed modules can
be found by opening the License Manager:

Help | License Manager...

Information about MUS cover on particular licenses is provided in your myCLC account: https:
//secure.clcbio.com/myclc/login.

How to cite us To cite a CLC Workbench or Server product, use the name of the product,
the version number. For example QIAGEN CLC Main Workbench 21.0 or QIAGEN CLC Genomics
Workbench 21.0. If a location is required by the publisher of the publication, use (QIAGEN,
Aarhus, Denmark). Our website is https://digitalinsights.giagen.com/.

Further details about citing QIAGEN Digital Insights software can be found in our FAQ at https://
giagen.secure.force.com/KnowledgeBase/KnowledgeNavigatorPage?id=kA41i000000L63hC

1.2 Download and installation

The CLC Genomics Workbench is developed for Windows, macOS and Linux. Download software in-
stallersfromhttps://digitalinsights.giagen.com/downloads/product—downloads/.

To check for available updates of the CLC Genomics Workbench, click on Help | Check for
Updates... ().


https://digitalinsights.qiagen.com/technical-support/maintenance-and-support/
https://digitalinsights.qiagen.com/technical-support/maintenance-and-support/
mailto:ts-bioinformatics@qiagen.com
https://secure.clcbio.com/myclc/login
https://secure.clcbio.com/myclc/login
https://digitalinsights.qiagen.com/
https://qiagen.secure.force.com/KnowledgeBase/KnowledgeNavigatorPage?id=kA41i000000L63hCAC
https://qiagen.secure.force.com/KnowledgeBase/KnowledgeNavigatorPage?id=kA41i000000L63hCAC
https://digitalinsights.qiagen.com/downloads/product-downloads/
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1.2.1 Installation on Microsoft Windows

To install to a central location, the installer must be run in administrator mode. On Windows,
right-click on the of the downloaded installer file and choose "Run as Administrator".

To install to a location you have write permission to, double click the icon of the downloaded
installer file.

Then:

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.

1.2.2 Installation on macOS

To install to a location you have write permission to, double click the icon of the downloaded
installer file.

Then:

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.
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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.

1.2.3 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_ 23 _0_1_64.sh

To install to a central location such as /opt or /usr/local, you will normally need to run the above
command using sudo. If you do not have sudo privileges you can choose to install in your home
directory.

Then:

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 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.

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:

# clcgenomicswb23

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

# ./clcgenomicswb23
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1.3

System requirements

Windows 8, Windows 10, Windows 11, Windows Server 2012, Windows Server 2016,
Windows Server 2019 and Windows Server 2022

Mac: macOS 10.15, macOS 11 through macOS 12.01. Macs with the Apple M1 chip
are supported. The software is expected to run without problems on more recent macOS
releases than those listed, but we do not guarantee this.

Linux: RHEL 7 and later, SUSE Linux Enterprise Server 12 and later. The software is
expected to run without problem on other recent Linux systems, but we do not guarantee
this. To use BLAST related functionality, libnsl.so0.1 is required.

64 bit operating system

16 GB RAM recommended (8 GB RAM required)
1024 x 768 display required

1600 x 1200 display recommended

Intel or AMD CPU required

See section 1.3.1 for information pertaining to working on systems with >64 cores.

System requirements for read mapping

For mapping to the human genome ( 3.2 gigabases), or genomes of a similar size, 16 GB RAM
is required. Smaller systems can be used when mapping to small genomes.

Larger amounts of memory can help the overall speed of the analysis when working with large
datasets, but little gain is expected above about 32 GB of RAM.

Increasing the number of cpus can decrease the time a read mapping takes, however performance
gain is expected to be limited above approximately 40 threads.

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.

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 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 implement hyper threading or a similar technology that makes each physical
CPU core appear as two logical cores on a system. In this manual the term "core" always refers
to a logical core unless otherwise stated.

Licensing: Static licenses can be used on systems with 64 or fewer logical cores. On systems with
more than 64 logical cores a network license is needed. See https://digitalinsights.
gqiagen.com/licensing/.

Performance: Tools that take advantage of multiple cores do not scale linearly with high numbers
of cores. If you plan to use a large system (>64 cores), a CLC Genomics Server with job
nodes running on virtual machines provides potential to use more of the compute capacity in a
controlled manner than a CLC Genomics Workbench. Jobs submitted to a CLC Genomics Server
job node setup can be run in parallel, with appropriate CPU limits configurable for each node. For
further detaHs, S€€ https://resources.giagenbioinformatics.com/manuals/clcserver/current/admin/

index.php?manual=Introduction.html.

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 1.2, 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 (|=])

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

¢ 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 Network License
Manager or CLC License Server, select this option to configure the connection to it.


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
https://digitalinsights.qiagen.com/licensing/
https://digitalinsights.qiagen.com/licensing/
https://resources.qiagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=Introduction.html
https://resources.qiagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=Introduction.html
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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 luation i
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.

(O Download a license

Use a license order ID to download a static license.

(O Import a license from a file

Import a static license from an existing license file,

(O 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 li g ction
Configure a connection to a CLC Metwork License Manager or CLC License Server that hosts
network license(s) for this product, or update or disable an existing connection configuration.

Figure 1.2: The License Assistant provides access to licensing options.

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 free of charge for a 14 day
period for evaluation purposes. The 14 day period commences when the evaluation license is
downloaded. If you have questions about CLC Genomics Workbench features or product licensing
options, please send an email to bioinformaticssales@qiagen.com.

When you choose the option Request an evaluation license, you will see the dialog shown in
figure 1.3.

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.


mailto:bioinformaticssales@qiagen.com

CHAPTER 1. INTRODUCTION TO CLC GENOMICS WORKBENCH 23

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 3 file and import in the next step.

Figure 1.3: Choose between downloading a license directly, or opening the license download form
in a web browser.

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 1.4 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 1.4: 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 1.5.

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 1.6.

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. Please read the EULA text carefully, and if you agree to it, check the box next to the
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Download a license

lload a license if you are not able to contac directly from

License Order-ID: CLC-LICENSE-SRENMNSTED-0D43CASE

ick the butt

Download License

To ! n e d.D sy dicking on the
Choose Licens

Figure 1.5: The license download form opened in a web browser.

Import a license from a file...

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

No file selected. ..

| Choose License File ‘

Figure 1.6: Importing the license file downloaded from the web page.

text 1 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).

Download a license...

Please copy-paste your License Order-1D into the field below, and choose how you would like to download your license.
When processing your reguest 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 - 000N

@ 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 impart 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:

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

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

License Order-ID:

ck the button bel

Download License

- must impart the file into the stant wizar y dicking on the
Choose License File button a fi

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.
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Import a license from a file...
Please click the button below and locate the file containing your license.

Ma 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.

Accepting the license agreement

The End User License Agreement (EULA) must be read and accepted as part of 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 1.11.

Import a license from a file...

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

No file selected. ..

Choose License File

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

Proxy Settings Previous lext Quit Workbench
Figure 1.11: Selecting a license file.

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. Please read the EULA text carefully, and if you agree to it, check the box next to the
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text I 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.

If it finds that installation, it will locate the existing license file and show information like that in
figure 1.12.

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" buttan and locate it manually.

C:\Program Files|CLC

License Number:

| Choose a different License File |

Figure 1.12: 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 1.13 will be

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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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 "Choose a different License File" button and locate it manually.

The selected file appears to contain a valid license

License Order-1D:
CLC-LICENSE-20000¢-X0000C- 0000 X XXX =X0000C

Choose a different License File

Figure 1.13: 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.

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 1.14 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 1.14: A license has been successfully downloaded and installed for use.

When the license has been downloaded and installed, the Next button will be enabled.
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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
1.15.

Download a license

ick the button bel

Daownload License

is by dicking on the

Figure 1.15: 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 1.16.

Import a license from a file...
Flzase click the button below and locate the File containing vour license.

No file selected...

| Choose License File |
Figure 1.16: 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. 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 manager connection

If your organization is running a CLC Network License Manager or CLC License Server, you can
configure your Workbench to connect to it to get a license.
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To configure the Workbench to connect to a CLC Network License Manager or CLC License Server,
select the Configure License Server connection option and click on the Next button. A dialog
appears, as shown in figure 1.17.

Configure license manager connection...

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

Enable license manager connection
() Automatically detect license manager.

(®) Manually spedfy license manager:

Hostname,TP-address:

Port: 6200 -5

[[] 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 manager.

Figure 1.17: Connecting to a CLC Network License Manager or CLC License Server.

The options in that dialog are:

o Enable license manager connection. This box must be checked for the Workbench is to
contact the CLC Network License Manager or CLC License Server to get a license for the
CLC Genomics Workbench.

e Automatically detect license manager. By checking this option the Workbench will look
for a CLC Network License Manager or 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 Network License Manager or CLC License Server using
the Manually specify license manager option instead.

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

— Host name. The address of the machine the CLC Network License Manager or CLC
License Server software is running on.

— Port. The port used by the CLC Network License Manager or 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 used when requesting a network license instead of the username
of the account being used to run the Workbench.
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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.

Special note on modules needing a license

A valid module license is needed to start a module tool, or a workflow including a module tool.
Network licenses for modules are 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 Network License Manager or 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 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 Network License Manager or 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 1.18.

3. Select the license(s) that you wish to borrow by clicking in the checkboxes in the Borrow
column in the License overview panel.

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 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 request another license.

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.
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License Manager X
Beta
(€ CLC Genomics Workbench
License overview
Product ID: License type: Expiresin: Status: Borrow limit: Borrow:
CLCGENOMICSWE  [Metwark { ) Mever |valid |7 days |
License Information | Borrow License
License Borrowing
If you use a license manager, and need to work outside of your organization network, you can borrow a copy of your licenses
from the licanse manager. The borrowed license will allow you to use the application for the spadfied number of hours.
Borraw the selected licenses for a period of: | 1 hour ~
Borrow Selected Licenses Return Borrowed Licenses
Help Configure Metwork License Upgrade Workbench License Refresh Close

Figure 1.18: Borrow a license.

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 1.19 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 -
Ne license available at the moment

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

Ifyou experience any problems, please contact QIAGEN Advanced Genomics Support

License Assistant [ umitedMode | [ Retry | [ qut ]

Figure 1.19: 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 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.

Lost connection to the CLC Network License Manager or CLC License Server If the
Workbench connection to the CLC Network License Manager of CLC License Server is lost,
you will see a dialog like that shown in figure 1.20.

If you have chosen the option to Automatically detect license manager and you have
not succeeded in connecting to the CLC Network License Manager or 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 settings, as described earlier in this
section.
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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 1.20: Here, the Workbench is unable to establish a connection to obtain a network license.

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

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 1.21.

License overview

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

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

Local Machine Information
Hostname: |zptop-112

Host ID: 00FF1ASFD726,08FC30CE95C, DAFCS30CE958, DAFCS30CE959, DFCI30CE958, DOBFICENST49

Export License Information

Configure Network License Upgrade Workbench License

Figure 1.21: 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.)
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Configure the connect to a CLC Network License Manager or CLC License Server. Click on
the Configure Network License button at the lower left corner to open the dialog seen in
figure 1.17.

Upgrade from an evaluation license. Click on the Upgrade Workbench License button to
open the dialog shown in figure 1.2.

Export license information to a text file.

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:

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

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.

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

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

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

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 (=])

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

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


https://secure.clcbio.com/LmxWSv3/GetLicenseFile
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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

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 1.22.

Processes Toolbox Favorites

<enter tool name:> ﬁ

¥ &y Classical Sequence Analysis

¥ &= Alignments and Trees
iEE Create Alignment
1 Create Tree

¥ i~ General Sequence Analysis
g Extract Sequences
2% Shuffle Sequence
I'EI Create Sequence Statistics
W Join Sequences

¥ s 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
oy Restriction Site Analysis
ﬁ Create Enzyme List

Figure 1.22: 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 1.23. 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.
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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 & 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 1D to download a static license,

() Import a license from a file

Import & static license from an existing license file,

(C) 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.

(@]« e license ction

Configure a connection to @ CLC Network License Manager or CLC License Server that hosts
network license(s) for this product, or update or disable an existing connection configuration.

IF you experience any problems, please contact QIAGEN Digital Insights Support

Proxy Settings Viewing Mode Previous Quit

Figure 1.23: Click on the Viewing Mode button at the bottom of the License Manager window to
launch the Workbench in Viewing Mode.

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
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

The analysis functionality of the CLC Genomics Workbench can be extended substantially by
installing plugins. The built-in Plugin Manager provides an up-to-date listing of the plugins
available. These include commercial modules, such as those that are part of the QIAGEN CLC
Genomics Workbench Premium product.

Alternatively, visit our plugin webpage for a list: https://digitalinsights.giagen.com/
products-overview/plugins/.

Plugins are installed and uninstalled using the Plugin Manager, which can be opened using the
Plugins ( E-,E) button in the Toolbar, or by going to the top level menu:

Utilities | Manage Plugins... (£¥)

Note: To install plugins and modules using a centrally installed CLC Workbench, the software


https://digitalinsights.qiagen.com/products-overview/plugins/
https://digitalinsights.qiagen.com/products-overview/plugins/
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must be run in administrator mode. On Windows, right-click on the program shortcut and choose
"Run as Administrator". On Linux, this usually means running the software with sudo privileges.

The Plugin Manager has two tabs at the top:

¢ Manage Plugins. An overview of plugins that are installed.

e Download Plugins. An overview of plugins available from QIAGEN that are not yet installed
on your Workbench.

1.5.1 Install

To install a plugin, open the Plugin Manager and click on the Download Plugins tab. This will
display an overview of the plugins available (figure 1.24).

[E Manage Plugins *

sy

Manage Plugins Download Flugins

Additional Alignments A A
Provider: QIAGEN Azrhus

Support contact: ts-bicinformatics@qiagen.com ? B H A 5
Version: 21.0 (Build: 201216- 1428-221535) Biomedical Genomics Analysis

Perform alignments with ClustslO, Clustal and MUSCLE

This plugin provides ready-to-use workflows and tools
Download and Instal Iy used in bi o _ _

Size: 8.5 MB e of
reads. The content is consistently updated and improved.

Annotate with GFF file
® :"“id‘;‘l“ ngg?"ﬁi?"_‘”f i When the plugin is installed, you wil see the extensive collection of

upport contact: ts-bicinformatics@qiagen.com workflows in the Toolbox under Ready-to-Use Workflows. The QlAseq
Using this plugein et ot from i of Panel Analysis folder provides workflows designed for Targeted DHA
a::';aﬁ:": lfful:d ,::?:'F fﬁ.o annatate 2 s=quence fram including TMB and MSI, Targeted RNAscan and FusionXP, miRNA,
Located in the Toolbox, h Targeted Methylation, Targeted RNA, 3' UPX, Multimodal, Exome and

Immune Repertoire catalogue panels as well as custom panel data. In

Download and Install addition, the collection indudes workflows for analyzing SARS-CoV-2
panel as well as TruSight Oncology 500 RNA and DNA panels.

Version: 21.0 (Build: 201217-0503-221353)

Size: 320.5 kB

Biomedical Genomics Analysis

Provider: QIAGEN Aarhus Readv-to-Use Workflows

Support contact: ts-bicinformatics@qiagen.com =) Fa SARS-Cav-2 Workflows

TS A [E S S A ) : %% Identfy ARTIC V3 SARS-CoV-2 Low Frequency and Shared Variants (Iu
Biomedical Genomics Analysi - @ Identify Ion AmpliSeq SARS-CaV-2 Low Frequency and Shared Variants {
P H Identify QIAseq SARS-CoV-2 Low Frequency and Shared Variants (Ilumii w
v [« >

Size: 36.7 MB Download and Install

Proxy Settings Check for Updates Install from File Close

Figure 1.24: The plugins that are available for download.

Select a plugin in the list to display additional information about it in the right hand pane. Click
on Download and Install to to install the plugin.

Accepting the license agreement

The End User License Agreement (EULA) must be read and accepted as part of 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 you have a .cpa plugin installer file on your computer, for example if you have downloaded it
from our website, install the plugin by clicking on the Install from File button at the bottom of the
dialog and specifying the plugin *.cpa file.

When you close the Plugin Manager after making changes, you will be prompted to restart the
software. Plugins will not be fully installed, or removed, until the CLC Workbench has been
restarted.
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1.5.2 Uninstall

Plugins are uninstalled using the Plugin Manager (figure 1.25). This can be opened using the
Plugins (%) button in the Toolbar, or by going to the top level menu:

Utilities | Manage Plugins... (£%)

E Manage Plugins

C)

Manage Plugins Download Plugins

Biomedical Genomics Analysis

Provider: QIAGEN Aarhus

Suppart contact: ts-bicinformatics @giagen.com
version: 1.1 (Build: 190328-1503-191404)

Biomedical Genomics Analysis

CLC MLST Module

Provider: QIAGEN Aarhus

Suppart contact: ts-bicinformatics @giagen.com
version: 1.9 (Build: 181115-1337-185442)

MLST Module makes it easy and fast to do MultiLocus Sequence Typing.

L
Update
available,

[ Update ][ Import License H Uninstall ” Disable ]

CLC Microbial Genomics Module

@ Provider: QIAGEN Aarhus
Suppart contact: ts-bicinformatics @giagen.com
Version: 4.1 (Build: 190129-1433-188333)

CLC Microbial Genomics Module

Import License H Uninstall ” Disable ]

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

Figure 1.25: 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 (figure 1.26).

G@ Workbench Plugins

Updates are available for your plugins.

updates manually through the Plugin Manager.

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

CLC MLST Module

Size: 2.2 MB

Minar bug fixes,

@ Wersion 1.6.1 (Build: 170228-1030-157387)

-

[ skip these updates

[ Apply Updates H Cloze ]

Figure 1.26: Plugin updates.
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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 1.25).

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.

To configure your proxy settings, go to Edit | Preferences and choose the Advanced tab
(figure 4.9).

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

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

[ Preferences *

Proxy Settings (takes effect after restart) 2

{:@:} Use Custom HTTP Proxy Server

General HTTP Proxy: Port: 3128 %

Use Proxy Server for FTP connections

: Use Proxy Server for HTTPS connections

20C |:| HTTP Proxy Requires Login
View
Account:

Password:

Data

E&

== ‘You may have to restart the application for these changes to take effect...

Exdude hosts:
[ Use Custom SOCKS Proxy Server

SOCKS Host: Port: 1080 <

Default Data Location

Default Data Location: | CLC_Data w

Data Compression

oK Cancel Export Import
Figure 1.27: Adjusting proxy settings.

w

List hosts that should be contacted directly, i.e. not via the proxy server, in the Exclude hosts
field. The value can be a list, with each host separated by a | symbol. The wildcard character
can also be used. For example: x.foo.com|localhost.

The proxy can be bypassed when connecting to a CLC Server, as described in section 6.1.

If you have any problems with these settings, contact your systems administrator.

1.7 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
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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
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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The user interface of the CLC Genomics Workbench when it is first opened looks like that shown
in figure 2.1.

Key areas are listed below with a brief description and links to further information.
o Navigation Area Data elements stored in File Locations are listed in the Navigation Area.
(Section 3.1).
e Toolbox Area This area contains 3 tabs:

— Processes Running and finished processes are listed under this tab. (Section 2.4)

— Toolbox Analysis tools and installed workflows are listed and can be launched from
under this tab. (Section 2.3.1)

— Favorites Tools you use most often are listed here, and you can add tools you want,
for quick access. (Section 2.3.2)
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e View Area Data and workflow designs can be opened in this area for viewing and editing.
(Section 2.1) When elements are open in the View Area, a Side Panel with configuration
options will be present on the right hand side. (Section 4.6)

e Menu bar and Tool bar Many tools and associated actions can be launched using buttons
and options in these areas.

e Status Bar The Workbench status and its connections to other systems is presented in
this area. (Section 2.4)
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Figure 2.1: The CLC Workbench interface includes the Navigation Area in the top left, several tabs
in the Toolbox area at the bottom left, a large viewing area on the right, menus and toolbars at the
top, and a status bar at the bottom.

Different areas of the interface can be hidden or made visible, as desired. Options controlling
this are available under the View menu at the top. For example, what is shown in the Toolbox
area can be configured using the menu options found under:

View | Show/Hide Toolbox

You can also collapse the various areas by clicking on buttons like (%) or (4]), where they
appear. Similar buttons are presented for revealing areas if they are hidden.

2.1 View Area

The View Area is where elements are displayed when opened. Each open element is shown in
a view, with a tab at the top containing the element’s name (figure 2.2). Mouse-over a tab to
reveal a tooltip containing summary information about the element.

Tabs can be dragged to put them in the order desired, and to move them to a different area in a
split view (section 2.1.4).
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Right-clicking on a tab opens a menu with various navigation options, as well as the ability to
select tools and viewing options, etc.

Opening and viewing elements in the View Area

There are multiple ways to open an element in the View Area, including;:

1. Double click on an element in the Navigation Area.

2. Rightclick on an element in the Navigation Area, and choose the Show option from the
context menu.

3. Drag elements from the Navigation Area into the Viewing Area.

4. Select an element in the Navigation Area and use the keyboard shortcut Ctrl + O (3§ + O on
macs)

5. Choose the option to "Open" results when launching an analysis. (This is only recommended
when small numbers of elements will be generated, and where it is not important to save
the results directly.)

When opening an element while another element is already open, the newly opened element will
become the active tab. Click on any other tab to open it and make it the active view. Alternatively,
use the keyboard shortcuts to navigate between tabs: Ctrl + PageUp or PageDown (or 3§ +
PageUp or PageDown on macs).

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.

Tooltips

For some data types and some views, tooltips provide additional useful information. Hover the
mouse cursor over an area of interest to reveal these. For example, hover over an annotation on
a sequence and a tooltip containing details about that annotation is shown. Hover over a variant
in a variant track, and information about that variant is shown.

If you wish to hide such tooltips while moving the mouse around in a view, hold down the Ctrl key.

Tooltips can take a moment to appear. To make them show up immediately while moving the
mouse around in a view, hold down the Shift key.

Accessing different views of the same data element

Various views of a data element are available. These can be opened by clicking on the icons at
the bottom of an open view. The last two icons are always those for opening the History (|Z]) and
Element Info ([f) views. These are described in section 2.5.

For illustration, the icons for views available for sequence elements are shown in figure 2.3.
Clicking on the Show As Circular () icon would present the sequence in a circular view. Mouse
over any of these icons to see the type of view they represent.
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Figure 2.2: Four elements are open in the View Area, organized in 2 areas horizontally - 3 elements
in the top area, and one in the bottom. The active view is in the top area, as indicated by the blue

bar just under the tabs.
e QB E e B @ [

Figure 2.3: The icons presented at the bottom of an open nucleotide sequence. Clicking on each
of these presents a different view of the data.

Linked views

More than one view of a given element can be open at the same time by taking advantage of
multiple viewing areas, i.e. split views. To open an additional view of the same data element,
keep the Ctrl key (3 on macs) depressed and then click on the icon for the additional view you
wish to open. This will open the new view in a second, horizontal view area. If the View Area is
already split horizontally, the new view will be opened in the area not occupied by the original
view.

The two open views are linked. For example, selecting a region of sequence in one view would
also select it in the other view. An example is shown in figure 2.4, where a region was selected
in one view, and that selection is then also shown in the other view.

The linked nature of multiple views can also pertain to separate data elements in some cases.
These are described in relevant areas of the manual.

Further information about split views is provided in section 2.1.4.
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Figure 2.4: A split view of the same sequence element

2.1.1 Close views

To close a view, right-click on the element tab and choose the Close option suited to your needs.

See figure 2.5.
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Atp8al

ATP8a1 genomic sequence GGGCTGTCGAGATGCCGACCATGCGGAGGACA!

Figure 2.5: Right-click on the tab for a view, to see the options relating to closing open views.

Close. See above.

2.1.2 Save changes in a view

Close Tab Area. Closes all tabs in the tab area, but not the tabs that are in split view.

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

Close Other Tabs. Closes all other tabs, in all tab areas, except the one that is selected.

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
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* 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).
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Figure 2.6: The ATP8al mRNA element has been edited, but the changes are not saved yet. This
is indicated by an * on the tab name in the View Area, and by the use of bold, italic font for the
element’s name in the Navigation Area.

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.
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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.

2.1.3 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:
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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).

2.1.4 Arrange views in View Area

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).
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Figure 2.8: A vertical split screen.

A blue bar underneath the tab area indicates the active area, i.e. where the focus is at that time.

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.
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Select the view you want to maximize, and click
View | Maximize/restore View ([ ]) or Ctrl + M
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

2.1.5 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.

€LC Genomics Workbench 10.0.1 =@ R | pDEST14 - CLC Genomics Workbench 10.0.1 ISNICRC x|
File Edit View Download Toolbox Warkspace Help O roESTI4 X
» | I circular Settings
——
Fitw | ¥ e
Sequence Neme Pattern Length Overhang Number of cut... Cutpositon(s)
PDEST14 Bl agatec 65 1 1107
pDEST14 Bt agatct 65 1 1
PDEST14 EcoRl gaattc 65 2 655, 2927 =
pDEST14 EcoRV gatatc 6 Bt 2 2051, 2292
PDEST14 HindITl aagett 65 1 239
PDEST14 Pstt ctgcag 63 2 1780, 3183 Next t0 sequence
pDEST14 Salr gtegac 65 1 1752 e
PDEST14 Xbal tctaga 65 1 59 Stacked
PDEST14 ot ctegag 65 0
5]
5]
5]
5]
« [T—
REEHI Y e Q]S ) o b @ [ - —r—+8|-n 15
Ide. Ide.

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.

2.1.6 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.

In this example, there is one palette for Sequence layout, one for Annotation Layout etc. These
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Figure 2.10: The default view of the Side Panel when opening a protein sequence.

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 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 ().

To show or hide the Side Panel:

or Click the (|r) at the top right corner of the Side Panel to hide | Click the ( 4|) to
the right to show

or use the keyboard shortcut Ctrl + U

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

e Collapse all settings (=).
e Expand all settings (7).
e Dock all palettes (i)

e Get Help for the particular view and settings



CHAPTER 2. USER INTERFACE 51

ATl ATPBal X

Atpr=s o || |¥ Sequence Settings
—>| Seguence Settings Iii Find —
ATPSat F 1| MU Bk TLEIIEDIKR | Search term
Alp Show (@) Sequence
Found 20 motifs . * » Advanced search parameters
ATP3al HK Labels: |Molabels « ) V1 IKGKEY |& 7] Annotabon
Atp Exdude unknown regions © Position
L s 2 > m— ——
ATPgal IP Amidation site (0) !QGLPATSD
" I:l 0 © Sequence layout [}
AP
- Qe st rmyayEmaz () & Annotation layout Annotation types =
I:l [ Bacterial histone like (0) _ )
ATPBal 1K WGHGTVPLG Show annotations
[ Select Al ] ' -
Alp Position Mext to sequence
I Deselect All ] =
[ — ) e Offset Litte offset
o r 3
ATP8al AD ISTSPPLKL Label Stacked -
Alp [ Manage Motifs ] - -
Show arrows
Residue coloring (] _
ATPZal SN IRRHSGKDW Use gradients
Atp Text format |
ATP8al YLHLHYGGASNFGLNFLTFIILFNNLIPISLLVTLEVVKFT
Atpgat
ATDOA~4 MAAVEC IAMANI PMUVEDTMRTAAMADTCRMI MECI MALWKY I CONWY S
BB B F&-———+Emi |- 7=

Figure 2.11: Palettes can be organized in the Side Panel as you like or placed anywhere on the
screen.
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Figure 2.12: Functionalities found at the bottom of the Side Panel.

e 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 functionality in the View Area

All views except tabular and text views support zooming in and out. This section describes the
most common zoom functionality. For protein 3D structures, see section 15.2.

Zoom tools are located at the bottom right corner of most views (figure 2.13).
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Figure 2.13: Zoom tools are located at the bottom right corner of the view.
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The zoom tools include:

e Shortcuts for zooming out to fit the width of the view ([=) or zooming in all the way to see
details ([i]).

e A shortcut to zoom to a selection (fz¥). Select a region in the view, and then click this icon
to zoom in on the selected region. (Keyboard shortcut Ctrl + 1)

e A slider to zoom in and zoom out to any desired level. The slider position reflects the
current zoom level. Move the slider left to zoom out, or right to zoom in. For fine grained
control, click on the slider and move the mouse up slightly or down slightly.

e Mouse mode buttons:

— Selection mode (";:3: ). Used when you wish to select data in a view. This is the default.

— Zoom in mode (‘EZ)) When selected, whenever you click the view, it zooms in.
Alternatively, click on a location in the view, and the view will zoom in, with the focus
on that location, or drag a box around an area, and the view will be zoomed to that
area. (Keyboard shortcut Ctrl + 2)

If you press and hold on (‘QD) or right-click on it, two other modes become available
(figure 2.14).

e

- Panning (; ]) When selected, you can pan around in the the view around using the
mouse. (Keyboard shortcut Ctrl + 4)

- Zoom out (F2) When selected, whenever you click the view, it zooms out. (Keyboard
shortcut Ctrl + 3)

{0
CY
&,
R E - ——+E5n
Figure 2.14: Additional mouse modes can be found in the zoom tools when right-clicking on the
magnifying glass.

Additional notes:
e |f you hold the mouse over the selection and zoom tools, tooltips will appear that provide
further information about how to use the tools.

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

e You may have to click in the view before you can use the keyboard or the scroll wheel to
zoom.
In many views, you can zoom in by pressing '+’ on your keyboard, or zoom out by pressing -’ on
your keyboard.

If you have a mouse with a scroll wheel, you can also do the following:
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Zoom in: Press and hold Ctrl (38 on Mac) | Move the scroll wheel on your mouse forward
and

Zoom out: Press and hold Ctrl (38 on Mac) | Move the scroll wheel on your mouse backwards

2.3 Toolbox and Favorites tabs
2.3.1 Toolbox tab

The Toolbox tab contains tools and installed workflows, including those distributed via plugins,
as well as external applications configured and enabled on a CLC Genomics Server that the
Workbench is connected to. See figures 2.15 and 2.16.

Launching analyses from the Toolbox can be done by:

e Double-clicking on the tool or workflow name.

e Right-clicking on the tool or workflow name and choosing the option "Run" from the menu
that appears.

e Dragging elements from the Navigation Area onto the name of a tool or workflow.

Other methods of launching tools, including using the Quick Launch tool (¢7), are described in
section 10.1.

1

Toolbox
Processes | Toolbox | Favorites

<enter tool name: 7

£ r‘; Classical Sequence Analysis
+[}] Molecular Biology Tools

[ BLAST

+@ Track Tools

+E.;—,: Prepare Sequendng Data
+ ) Quality Control

+F» Resequencing Analysis
+é RMA-Seq and Small RNA Analysis
+§| Microarray Analysis

+@ Epigenomics Analysis

+ De Novo Sequencing

+1-[8] Utility Tools
+ ﬁ) Legacy Tools

Idle...

Figure 2.15: The Toolbox tab in the bottom right contains folders of available tools, and when
available, installed workflows. This Workbench is not connected to a CLC Server, as indicated by
the grey server icon in the status bar.

2.3.2 Favorites tab

You can specify tools, or folders of tools, that you want to find quickly as favorites. In addition,
the 10 tools you use most frequently are automatically identified as your frequently used tools.
Favorites and frequently used tools are made available under the Favorites tab, which is available
in three locations:

e |n the bottom, left side of the Workbench in the Toolbox area (figure 2.17)
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Figure 2.16: This Workbench is connected to a CLC Server, as indicated by the blue server icon
in the status bar. External applications have been configured and enabled on that CLC Server, so
an External Applications folder is listed, which contains those external applications. The server icon
within that folder’s icon is a reminder that these are only available when logged into the CLC Server.

¢ |n the Launch wizard, which is started using the Launch button in the top Toolbar.

e |n the Add Elements dialog available when you are creating or editing a workflow.

Toolbox

4]

Processes | Toolbox | Favorites
<enter tool name = e
£ [ Frequently used

LR Extract Annotated Regions

Rename Sequences in Lists

b 3 Subsample Sequence List
i Z Extract Sequences
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Map Reads to Reference

Local Realignment

Low Frequency Variant Detection

s RMA-Seq Analysis

Sequence Lists

R Create Sequence List

Update Sequence Attributes in Lists

Split Sequence List
i "% Subsample Sequence List

Figure 2.17: Under the Favorites tab is a folder containing your frequently used tools and a folder
containing tools you have specified as you favorrites.

To manually add tools to the Favorites tab, go to the the Toolbox area in the bottom, left hand
side of the Workbench and:

e Right-click on a tool or folder of tools in the Toolbox tab and choose the option "Add to
Favorites" from the menu that appears (figure 2.18), or

e Open the Favorites tab, right-click in the Favorites folder, choose the option "Add tools" or
"Add group of tools". Then select the tool or tool group to add.

e From the Favorites tab, click on a tool in the Frequently used folder and drag it into the
Favorites folder.

Tools within the Favorites folder can be re-ordered by opening the Favorites tab in the Toolbox
area in the bottom, left hand side of the Workbench and dragging tools up and down within the
list. (Folders cannot be repositioned.)
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Figure 2.18: Tools manually added to the Favorites tab are listed at the top. Tools under the
"Frequently used" section are added automatically, based on usage.

To remove a tool from the Favorites tab, right-click on it and choose the option Remove from
Favorites from the menu that appears.
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2.4 Processes tab and Status bar

The Status bar is located at the bottom of the CLC Genomics Workbench. On the left side,
information is displayed about whether a process is running or the Workbench is idle. Further
to the left is information on the status of connections to other systems, such as a CLC Server.
On the right hand side, context dependent information is displayed. For example, when selecting
part of a sequence, the size of a selected region will be reported, or when mousing over a variant
in a variant track, the location of the variant is reported.

Detailed information about running and completed processes for the Workbench session is
provided under the Processses tab, found in the lower, left side of the Workbench. When logged
into a CLC Server, the status of your jobs that are running, completed or queued on the server,
are also displayed.

Several options are available after clicking on the small icon (=) next to a given process, as
shown in figure 2.19).

Toolbox -

Processes |

=5 Map Reads to Reference (Preparing 25 references (3,095,693,... 5% I?‘_|
[ stop
{EE Create Alignment (Done) 100% 5 [| Pause
Resume
£} Searching SRA Database. .. 100 % =
Show Results
£ Searching SRA Database... 100 % = Find Results
Show Log Information
Show Messages

Map Reads to Reference (Preparing 25 references (3,095,693,98...) B Show Errors / Warnings

Figure 2.19: A database search and an alignment calculation are running. Clicking the small icon
next to the process lists actions you can take for that process.

For completed jobs, these options provide a convenient way to locate results in the Navigation
Area:

e Show results Open the results generated by that process in the Viewing Area. (Relevant if
results were saved, as described in section 10.2.)

¢ Find results Highlight the results in the Navigation Area. (Relevant if results were saved,
as described in section 10.2.)

e Show Log Information 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.

o Show Messages Show any messages that were produced during the processing of your
data.

Stopped, paused and finished processes are not automatically removed from the Processes tab
during a Workbench session. They can, however, 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:

Utilities | Remove Finished Processes (x)

If you close the Workbench while jobs are still running on it, a dialog will ask for confirmation
before closing. Workbench processes are stopped when the software is closed and these
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processes are not automatically restarted when you start the Workbench again. Closing the
Workbench does not interrupt jobs sent to a CLC Server, as described below.

Processes submitted to a CLC Server

Processes 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 t0o" 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.

2.5 History and Element Info views
History view
To open the History view, click on the Show History ([Z]) icon under the View area.

The History view shows the log of all operations carried out on this element. This detailed record
can be viewed within the CLC Genomics Workbench, as described here, or exported to a pdf
format file.

The table at the top of the History view contains a row for each operation that has affected this
data element. When rows are selected in the table, full details for those operations are displayed
in the bottom panel (figure 2.20).

The summary information shown in the table for each operation is:

Description The operation performed

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

Date and time Date and time the operation was carried out. These are displayed according
to your locale settings (see section 4.1).

Version The software name and version used for that operation.
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Figure 2.20: An element’s history.

In addition to the fields above, the following fields are displayed in the lower panel:

o Parameters The parameter values used for an analysis.

e Comments Additional details added here by tools or details that have been added manually.
Click on Edit to add information to this field.

o Originates from The elements that the current element originates from. Clicking the name
of an element here selects it in the Navigation Area. Clicking the "history" link opens that
element with its History view shown.

If the element was created as a result of running a workflow, the name and version of the
workflow is sown in the side panel under the Workflow details tab.

Element Info view
To open the Element Info view, click on the Show Element Info ([ %) icon under the View area.

The Element Info view contains information about the element, such as its name, description and
other attributes. If the element is associated with metadata, that association is also reported

here.

For further details about element information, please see section 13.4. For further information
about metadata associations, see section 11.3.2.

2.6 Workspace

Workspaces are useful when working on more than one project. Open views and their arrangement
are saved in a given workspace. Switching between workspaces can thus save much time when
working on several different sets of data and results.

Initially, there is a single workspace called "Default". When you set up other workspaces, you
assign each a name, which is used when re-opening that workspace, and which is displayed in
the title bar of the Workbench when it is the active workspace.
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The state of each workspace is saved automatically when the Workbench is closed down. The
workspace that was open when closing down is the one that will be opened when the Workbench
is started up again.

[2 CLC Genomiics Workbench 22.0 - My Microbial Workspace - o X

File Edit View Connections Utilities Download Toolbox Help

28 88 =
Stew New Smie moon Bpom Guohes Pt launch Unso Reso Dese e Ve A g
Navigation Area 4l [ 4= Microbial genomes x | {5 Resistance genes X | {5 Virulence genes x My Microbial Worksp:
% o —
» B O ? » ® ~ [IF sequer Defaute R
Q- | <enter search term> ~ | AYMF01000024 CCCCCCOGGCCCCACCCGCCGCTATCATGETTTTCCTATCOGCCGECTCCGCCCGGE | Seauene — =
‘ reate Workspace
= o ¥ i No spacing i
JPYO01000027 CCCCGATGTGTGCCGAGBECGCCTCGATAGCGETTCAAGCCCGECTGGCCCETCTTE | Mpgue T
20 40
! ! Numbers on sequences
JPYOD1000036 CGGCACCAGCACCTTCATGCAATAGCTCCTTGCTCAAATGAACCCCAGGCCGLGATE
» ; Relative to 1
[ ~ || BCZG01000008 GGGGGGTGCAGEGCTGETCGGECAGGGTGTAGCGTGACAGGGTCTCGACGCGCTGCC | [ Numbers on plus strand
= 2 »
Toobox - i i v | [Jtide labels
Processes | Toolbox = Favorites < > [ "
. 21 nr o
<enter tool name > H ERHEEEEIF] & - ——— 6 = O Help Save View
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-3 Basic Workflow Designs [EE Microbial genomes x
f#)-[5i Preparing Raw Data |» Table Settings
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o Classical Sequence Analysis
-0 Molecutr Bcogy Tooks PY001000035 Achromobacter sp. RTa CONTIG. 136.1, whole genome shotgun sequence Show column =
R e o BCZGO1000009  Achromobacter xylosoxidans NBRC 15126 = ATCC 27061 DNA, contig: AX2_CONO009_0001, whele genome shotgur Name
£ prepexe Secercing Dot QSG02000003  Acdihalobacter prosperus strain DSM 5130 contig_D3, whole genome shotgun sequence.
ol Qu:\ltv i JHYGO1000002  Acdacella faciis ATCC 35904 T331DRAFT_scaffolddD002.2_C, whole genome shotgun sequence. [ Modified
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Figure 2.21: The workspace called "My Microbial Workspace" is open after selecting it from the
Workspaces menu using the button in the Toolbar. The name of the workspace is visible in the
Workbench title bar.

Workspaces do not affect the underlying organization of data, so folders and elements remain
the same in the Navigation Area.

Workspaces can be created, opened and deleted using the options available under the Workspace
button in the top Toolbar. The same menu is also available from under the View menu, by selecting
the Workspaces option there. In the instructions below, we focus on using the Toolbar button.

Creating a workspace

Create a new workspace by clicking in the Workspace button in the top Toolbar.
In the drop-down menu that appears, choose the option Create Workspace.

In the dialog that appears, enter a name for the new workspace.

Upon creation, you are in the new Workspace. The name of the workspace will be in the title bar
of the Workbench.

Initially, the Navigation Area may be collapsed. Open it up again by clicking in the small black
triangle at the top right of the Navigation Area.

View Area is empty and ready to work with.

Opening a workspace

Switch between workspaces by clicking in the Workspace button in the top Toolbar and selecting
the desired workspace from the list presented.
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The name of the active workspace will be greyed out in the list.

Deleting a workspace

To delete a workspace, click on the Workspace button in the top Toolbar and select the option
Delete Workspace.

Workspaces that can be deleted are listed in a drop-down menu in the dialog that appears. Select
the one to delete.

Deletion of workspaces cannot be undone.

Note: The Default workspace is not offered, as it cannot be deleted.

2.7 List of shortcuts

The keyboard shortcuts available in CLC Genomics Workbench are listed below.
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Action Windows/Linux macO0S
Adjust selection Shift + arrow keys Shift + arrow keys
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 ¥ + 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 ®+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

Ctrl + Shift + PageDown

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

® +7Z

F5

#® +,
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Scroll and Zoom shortcuts
Action

Windows/Linux

macO0S

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+ 0

Ctrl+ 6

Ctrl + 5

press and hold Shift

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

¥ + Scroll wheel

® +2

'+ (plus)

¥ +3

- (minus)

¥ +0

¥ +6

¥ +5

press and hold Shift

Workflows related shortcuts

Action Windows/Linux macO0S
Adjust workflow layout Shift + Alt + L ¥ + Shift+ Alt + L
Workflow, add element Alt + Shift + E Alt + Shift + E
Workflow, collapse if its expanded Alt + Shift + -’ (minus) Alt + Shift + '~
Workflow, create installer Alt + Shift + | Alt + Shift + |
Workflow, execute Ctrl + enter ¥ + enter
Workflow, expand if its collapsed Alt + Shift + '+’ (plus)  Alt + Shift + '~
Workflow, highlight used elements Alt + Shift + U Alt + Shift + U
Workflow, remove all elements Alt + Shift + R Alt + Shift + R
Combinations of keys and mouse movements
Action Windows/Linux macO0S Mouse movement

Maximize View

Restore View

Reverse zoom mode

Select multiple elements not
grouped together
Select multiple
grouped together
Select Editor and highlight the
corresponding element in the
Navigation Area

elements

Shift
Ctrl

Shift

Alt or Ctrl

Shift

Shift

Double-click the tab of the
View

Double-click the View title
Click in view

Click elements

Click elements

Click tab

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

sequences, and rows in tables.
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Data management and search
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This chapter explains general 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 for data in your CLC Locations. The
use of metadata tables in CLC Genomics Workbench is described separately, in chapter 11.

3.1 Navigation Area

The Navigation Area (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.

63
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Figure 3.1: The Navigation Area.

Each data element has a name and an icon. The icon represents the type of data in the element.
A list of many of the icons and the type of data they represent can be found in our FAQ at nttps:

//giagen.my.salesforce-sites.com/KnowledgeBase/KnowledgeNavigatorPage?id=kA411000000L5uFCAS.

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

e Collapse all ( '.’.;, ). This closes all the open folders in the Navigation Area.
e Add File Location ('ﬁ). 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.

Between the area listing the data and the icons mentioned above is the Quick Search field, which
can be used to find data elements in your CLC Locations. This is described in section 3.4.1.

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. 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.

When the CLC Genomics Workbench is started for the first time, there will be a location called
CLC_Data, which is the default data location (unless your computer administrator has configured
the installation otherwise). There will also be a location called CLC_References.


https://qiagen.my.salesforce-sites.com/KnowledgeBase/KnowledgeNavigatorPage?id=kA41i000000L5uFCAS
https://qiagen.my.salesforce-sites.com/KnowledgeBase/KnowledgeNavigatorPage?id=kA41i000000L5uFCAS
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Figure 3.2: In this example the location called "CLC_Data" points to the folder at
C:\Users\<username>\CLC_Data.
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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.

The CLC_References location is intended for storing genomic references and associated data,
downloaded using the Reference Data Manager, as described in section 9.

Data held on a CLC Server

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> =

#-F5 CLC_Data

% CLC_References

- [ CLC_References
ﬁ productmgmt_location
EE 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

When a Workbench is first installed it will have one data area aleady configured and visible in the
Navigation Area By default, this is a folder called CLC_Data. It points to the following folder on
the underlying system:
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e Windows: C:\Users\<your_username>\CLC_Data
e Mac: “/CLC_Data
e Linux: /homefolder/CLC_Data

You can easily add more locations, which will then be visible in the Navigation Area. Go to:
File | New | Location (i)

Navigate to the folder you want to add as a data location (see figure 3.5).

E Choose folder to add as location @
Look in: | B Desktop - e
I /M Computer
ol o L Network
Recent Items
Desktop ‘ m »
L.; Folder name:  |C:\UsersY \Desktop
My Documents  Fjes of type: [ ]l Files -

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 4
% B O Y
#-F CLC_Data

-5 1

Figure 3.6: The new location has been added.

The name of the new location will be the name of the folder selected. To see the full path to the
folder on the file system, hover the mouse cursor over the location icon (EEI)-

You can configure any folder on a network drive or a removable drive as a location. The only
restrictions are that you need permissions to access that folder, and it should not be a subfolder
of an area already being used as a CLC Workbench or CLC Server location.

Locations appear inactive in the Navigation Area 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



CHAPTER 3. DATA MANAGEMENT AND SEARCH 67

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
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 Right-click on the element | Show (|:—r) or 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 7).

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
""", "-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 (E.)
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.
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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

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 cursor 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

There are 2 main methods for copying or moving elements using the CLC Workbench:

1. Select the element(s) in the Navigation Area and then use the cut, copy and paste actions.
These actions can be carried out using options under the Edit menu:

Cut (§), Copy ([J]) and Paste ().

Alternatively, keyboard shortcuts can be used:

e Ctrl + C (38 + C on Mac) to copy
e Ctrl + X (3 + X on Mac) to cut
e Ctrl + V (3 + V on Mac) to paste

When you cut an element, it will appear "grayed out" until you activate the paste function.
You can revert the cut command by copying another element.

2. Drag and drop elements:

e Move a data element between folders in the same File Location by dragging the
element to the new folder.

e Make a copy of the element in in a different File Location by dragging the element to
the new location.
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e Make a copy of a data element in the same File Location as the original by keeping
the Ctrl / Command key depressed while dragging the data element to the new folder.

File Locations are described in section 3.1.1.

If an element of the same name already exists in the destination folder, the name of the
copied/moved element will get a numeric extension, "-1", "-2", etc.

If you copy an element, and then paste into a place that expects text, a CLC URL for the location
of that element will be pasted in. This can be a convenient way to share the location of specific
elements with colleagues if they are using shared data locations. For example, you could paste
the CLC URL into an email or chat message. To find an element, paste the URL into the Search
field above the Navigation Area in a CLC Workbench and press Enter.

Dragging and dropping elements can also be used to:

e Open an element in the View Area by clicking on its name in the Navigation Area and
dragging it to the View Area.

e Save open elements by clicking on its tab in the View Area and dragging that tab to the
desired location in the Navigation Area.

e Move tabs in the View Area Open elements in the View area can be moved around by
dragging their tabs. This is described further in section 2.1.4.

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.

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.
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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 13.3.3.

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, using
the Delete (E{:) option from the Edit menu, the right-click menu of an element, or in the Toolbar,
or by just using the Delete key of your keyboard.

This will cause the element to be moved to the Recycle Bin ({fif ) 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 13.3.5.

Items in a recycle bin can be restored in two ways: by dragging the elements with the mouse
into the folder where they used to be, or by right-clicking on the element and choosing the option
Restore from Recycle Bin. 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 using the
Empty Recycle Bin command available under the Edit menu or in the menu presented when you
right-click on a Recycle Bin (ﬁ). This deletes the data and frees up disk space.

Note! Emptying the recycle bin cannot be undone. Data is not recoverable after it has been
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
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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
(£3)

An example is shown in figure 3.7.

|5 Example Data %
————— — || |» Folder view Settings
Rows: 15 Fiter |~ |
\—I Column width ==
Type Name Moadified Modified by Description Manual -
= ATP3a1 genomic sequence Wed Mar 22 13:06:35 CET 2017 cmaterna Mus musculus chromosome 5 gen| [ show column =
o ATP8al mRNA Fri Mar 10 11:12:48 CET 2017 cmaterna
®S ATP8a1exons Tue Mar 21 10:58:14 CET 2017 cmaterna ] ot
Y] ATPSal Fri Mar 10 11:12:48 CET 2017 cmaterna Probable phospholipid-transporti 7] Name
Cloning
T 7| Modified
=5} Protein analyses V| Modified by
(=5 Protein orthologs ] Description
ﬁ RMA secondary structure E
Ea Sequencing data V| size
=) Trimming ] First 50 symbols
o pDONR221 (ATP3a1 exons (attB1 attB2)) Mon Mar 13 14:15:25 CET 2017 cmaterna
=G PDEST14 Mon Mar 13 14:35:39 CET 2017 cmaterna V| Latin name
0 ATP8a1 exons (attB1 attB2) Mon Mar 13 13:50:36 CET 2017 cmaterna 7| Taxanomy
X pDONR221 Mon Mar 13 14:14:27 CET 2017 cmaterna
/| Common name
| Linear
« M e
— : Select Al
Refresh Restore Move to Recycle Bin " Deselectal | Il
=] -0 =

Figure 3.7: Viewing the elements in a folder.

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.

Batch edit folder elements You can select a number of elements in the table, right-click 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.

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

Drag and drop folder elements 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
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[ Example Data X
- — || I» Folder View Settings
Rows: 15 -FI“:EI' = ‘
- Column width =~
Type Name Modified Modified by Description _Manual -
00 ATP3a1 genomic sequence Wed Mar 22 13:06:35 CET 2017 Mus musculus chromasome 592t | chaw column -
6 ATP8almRNA FriMar 10 11:12:48 CET 2017
06 ATP8alexons Tue Mar 21 10:58:14 CET 2017 Type
LY ATP8al FriMar 10 11:12:48 CET 2017 Probable phospholipid-transporti Name
=
Cloning
Primers Modified
Protein analyses Modified by
Protein orthologs
V] Desaription
RNA secondary structure B Updste attrbute £ P 3
Sequencing data P Size
Trimming
o Update name to | 21 (ATP8a1 exons (attB1 attB2))] First 50 symbols
%L pDEST ' Tablefilters * Latin name
0 ATPS2 Delet Taxonomy
= e
Restore Common name
Edit Name Linear
« ih
Ecit Name & SelectAl
Restore Move to Recyde Bin =
E =0 =

Figure 3.8: Changing the common name of two sequences.

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.

3.2 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 3.9 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
E— 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

ATPBal genomic sequence 104521 104826 306 positive ATG ™ start

ATPBal genomic sequence 136402 136773 372 positive ATG I\_ﬁ 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

ATPBal genomic sequence 127864 128187 324 negative ATG
By

Figure 3.9: 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.

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
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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 or unchecking the
boxes beside column names in 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 types (such as Expression Browsers), the content of some columns can be
modified using settings in the Side Panel (such as Expression values and Grouping in figure 3.10).

[ Expression Browser X

— | | I» Expression Browser Table Settings
Rows: 17,490 Expression Browser Filter to selection Fiter | = I Cnlu:n = s =
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
Ca-P50A FBan0263006 5,025.00 5,357.00 3,083.00 5,138.00 581575 5,577.00 £,000.00 338850 - e
634220 FBan0085243 2,032.00 5,835.00 3,738.00 2,238.00 371075 10,081.00  10,8%8.00 1046950 |z [ Chromeseme
EfLalpha4aD 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 [ Region
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
bl EBan0011211 2,387.00 1,292.00 243.00 1,907.00 1632.25 1,302.00 797.00 1,049.50
pAbp EBan0265297 1,698.00 976.00 717.00 2,344.00 1,433.75 1,818.00 928.00 1,373.00 Deselect All
CG2127 FBgn0033286 1,757.00 756.00 435.00 2,157.00 1,276.25 2,200.00 812.00 1,506.00 Arhotton =]
S1ap7 FBan0033368 1,822.00 712.00 413.00 2,038.00 1,272.75 2,533.00 604.00 1,571.50
shot FBan0013733 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 1,662.00 753.00 521.00 1,568.00 1,126.00 1,526.00 664.00 1,095.00
Zasps2 FBan0265931 1,550.00 1,191.00 615.00 1,078.00 1,108.50 543.00 743.00 345.50 Grouping =
612693 FBan0046294 1,620.00 560.00 311.00 1,304.00 1,098.75 1,347.00 622.00 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 :
CG5089 EBQn0034144 1,404.00 557.00 353.00 1,657.00 99275 1,888.00 541.00 1,214.50 B A
e EBan0000615 1,319.00 591,00 36100 1,590.00 965.25 1,667.00 544,00 1,105.50 Mean =
612360 FBAn0033954 1,346.00 455.00 250.00 1,708.00 338.75 1,886.00 433.00 L1625 7
B w 5 Show individual expression values
B =0 [ Help | [ savevew..

Figure 3.10: A table showing the results of an RNA-Seq analysis.

Working with tables using the right-click menu

Right-clicking on a table reveals standard menu options, as well as table-specific options, found
under these submenus:

e Table filters Lists advanced filters relevant to the column that you right-click upon. See
section 3.2.1 for details.

e File Includes the option Export Table, which allows the table to be exported in .csv or Excel
format. This option respects the filtering, sorting and column selections that have been
applied to the table.

e Edit Includes the option Copy Cell, which copies the contents of individual cells to the
clipboard.

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.
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Adjusting the column order The column order for viewing and exporting purposes can be
changed. To move a column, click on its heading and, keeping the mouse button depressed,
drag it to the desired location in the table. Files exported from a table at this point, such as .csv
files, will reflect the new column order.

It is not possible to save the revised column order in the Workbench.

3.2.1 Filtering tables

Filters can be set using the functionalities located at the top of any table in the Workbench: a
Filter to Selection button, a simple filter mode and an advanced filter mode. A counter in the
upper left corner tells you the number of rows that passed the filter.

Filter to selection 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.

Simple filter The simple mode is the default and is applied simply by typing text or numbers
(see an example in figure 3.11).

[EH *Find Open Rea... X
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 3.11: 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.

The following characters have special meanings when used in simple filtering of tables in the
workbench:

Space (separates search items unless inside quotes)

Backslash (escapes characters, in particular those mentioned in this list)

Single and double quotes ’ and " (define entire phrases to search for)

Minus - (specifies words or phrases to exclude)

Colon : (searches in a specific table column)
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These characters cannot be used in the Advanced filter described below, because the Advanced
Filter functionality makes it easy to include/exclude specific terms or limit searches to a particular
column by providing the appropriate fields.

Also not that typing cat dog in the Simple filter field will return all rows with cat and dog in
them, in any order. But the same search term put in the Advanced filter field (visible once you
click on the little arrow to the right of the simple filter field), will only return rows with the exact
phrase "cat dog".

Advanced filter 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:

= (equal to)

< (smaller than)
e > (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 numbers. 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:

starts with (the text starts with your search term)

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

doesn’t contain

= (the whole text in the table cell has to match, also lower/upper case)

# (the text in the table cell has to not match)

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.)
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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 3.12 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... x |
Rows: 15 [ 169 Find reading frame output Filter to selection... Match any @) Match all ®
Length e - 400 B8
Found atstrand - | contains ~ | |negative B8
Filter
Start End Length Found at strand Start codon

135831 137012 1182 negative CAG

56598 57191 594 negative ACT

54714 Se5a4 1851 negative CAC

3462 3887 426 negative CAC

205409 205528 420 negative ATC

158273 158689 417 negative AAC

Figure 3.12: The advanced filter showing open reading frames larger than 400 that are placed on
the negative strand.

3.3 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.

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 3.13.

Click the Add Attribute (5=) button to create a new attribute. This will display the dialog shown
in figure 3.14.

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).

LIf the data location is a server location, you need to be a server administrator to do this.
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[ Manage attributes >
Attributes Attribute info
Mo attributes are selected
ar Add Attribute Remove Attribute
Figure 3.13: Adding attributes.
E Create Attribute x
General attribute info
Type: Text ~

Name: Origin
Values are inheritable:

Cancel
Figure 3.14: The list of attribute types.

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).
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 a data element is copied, attribute values are transferred to the copy of the element
by default. To prevent the values for an attribute from being copied, uncheck the Values are
inheritable checkbox.

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.
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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 3.15).

[E Manage attributes X
Attributes Attribute info
Hyperlink Type: List
Lab_protocol Name: Research_project
LIMS_number Values are inheritable:
Research_project . Cancer project
Stem cell project
+ Protein group
or Add Value
<F Add Attribute = Remove Attribute Remove Value

Figure 3.15: Defining items in a list.

Remove items in the list by pressing Remove Item (=).

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.

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.

3.3.1 Filling in values

When a set of attributes has been created (as shown in figure 3.16), the end users can start
filling in information.

This is done in the element info view:

right-click a sequence or another element in the Navigation Area | Show (|:—1) |
Element info (| )
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[ Manage attributes X
Attributes Attribute info
Hyperlink Type: List
Lab_protocol Name: Research_project
LIMS_number Values are inheritable:
Research_project

Cancer project

Ll Stem cell project
¥ Protein group
ar Add value
<r Add Attribute = Remaove Attribute Remove Value

Figure 3.16: A set of attributes defined in the attribute manager.

This will open a view similar to the one shown in figure 3.17.

[ 1wcia  x

Fixed Fields

~ Name Edit
IWCLA

~ Description Edit

~ Metadata Refresh
This element is not associated with any metadata
Local Attribute Fields
~ Research_project Clear
| Cancer project 3|
~ Hyper_link Edit Clear
http:/ /www.clcbio.com
~ Is_confirmed Clear
[
~ Lab_protocol Edit Clear
P123
~ LIMS_number Clear

412][7
~ Location Clear
(b2z 3]
~ Patient_number Clear
651 |[3)

.
Figure 3.17: 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
the attribute values.

When nobody has entered information, the attribute will have a "Not set" written in red next to
the attribute (see figure 3.18).

Local Attribute Fields
~ Research_project Clear
Cancer project

~ Hyper_link Edit Clear
Not set

Figure 3.18: An attribute which has not been set.

This is particularly useful for attribute types like checkboxes and lists where you cannot tell, from
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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 3.18, 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).

3.3.2 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.

3.3.3 Searching custom attributes

When a text-based attribute is created, it becomes available for searching using Quick Search or
Local Search.

Quick Search: Precede the name of the attribute with "attrib_" and then add a colon followed by
the query term, e.g. "attrib_color:blue".

You must use whole words when searching for elements containing particular values for local
attributes.

For searching purposes, words are the terms on either side of a space, hyphen or underscore in
a name. The names of elements and folders are split into words when indexing.

In the Local Search (E?’) tool, the local attributes are available to select from a drop down list, in
addition to Name and Path.

Read more about search here: http://resources.giagenbioinformatics.com/manuals/clcgenomicsworkbench/

current/index.php?manual=Local_search.html.

3.4 Searching for data in CLC Locations
There are two ways of searching for data in your CLC Locations:
e Quick Search Available above the Navigation Area and described in section 3.4.1. By

default, terms entered are used to search for the names of data elements and folders
across all available CLC Locations.


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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e Local Search Available under the Utilities menu and described in section 3.4.2. All CLC
Locations can be searched, or an individual Location can be searched. Local searches can
be saved, so that the same search can be run again easily.

Search index

The CLC Genomics Workbench automatically maintains an index of data in each CLC Location.
These indexes are used for searches.

Problems with search results can reflect a problem with an index. If a search does not return the
results you expect, re-building the index may help. Do this by right-clicking on the relevant data
location in the Navigation Area and then selecting:

Location | Rebuild Index
Rebuilding the index for locations with a lot of data can take some time.
The index building process can be stopped under the Processes tab, described in section 2.4.

Indexes are updated automatically when data is moved between CLC Locations, but not when
data elements are moved within a given CLC Location. When searching based on names, this
does not matter. However, for searches based on information in the path, the index may need to
be rebuilt before searching.

3.4.1 Quick Search

The search filed just above the Navigation Area on the left side of the CLC Genomics Workbench
(figure 3.19) can be used to search for data elements and folders in all available CLC Locations.
By default matches against names are reported. Searches are case insensitive.

A CLC URL, which specifies a specific element or folder, can also be entered. This is described
at the end of this section.

Using Quick Search for searches based on nhames
The examples below refer to searches where the following elements are present in a CLC
Location.

e E. coli reference sequence

e Broccoli sequence

e Coliform set

Search with a single term to look for any element or folder with a name containing that term.
Example 1: A search for coli would return all 3 elements listed above.

Search with two or more terms to look for any element or folder with a name containing all of
those terms.

Example 2: A search for coli set would return "Coliform set" but not the other two entries listed
in the earlier example.
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Search with two or more words in quotes to look for any element or folder name containing
those words, appearing consecutively, in the order provided. Whole words must be used within
quotes, rather than partial terms.

For searching purposes, words are the terms on either side of a space, hyphen or underscore in
a name. The names of elements and folders are split into words when indexing.

Example 3: A search for "coli reference" would find an element called "E. coli reference sequence".

Example 4: A search for "coli sequence" would not return any of the elements in the example
list. In the name "E. coli reference sequence"”, the words coli and sequence are not placed

consecutively, and in "Broccoli sequence", "coli" is a partial term rather than a whole word.

Why only words when searching with quotes? The use of quotes allows quite specific searches
to be run quickly, but only using words, as defined by the indexing system.

Tip: Searches with whole words are faster than searching with partial terms. If a term is a word
in some names but a partial term in others, the hits found using the complete word are returned
first. E.g. searches with the term cancer would return elements with names like "cancer reads"
and "my cancer sample" before an element with a names like "cancerreads".

Note: Wildcards (» 2 ~) are ignored in basic searches. If you wish to define a search using
wildcards, use the advanced search functionality of Quick Search.

Advanced searching using Quick Search

When a search term is preceded by "name:", more specific searches can be defined, using
standard wild cards. If multiple query terms are provided, elements and folders containing all
terms are returned. Searches are case insensitive.

Terms in the path can also be searched for by preceding the term with "path:".

If you have defined local (custom) attributes for any of your CLC Locations, the contents of
these can also be searched with using the name of the attribute preceded by "attrib_", e.g.
"attrib_color:blue".

Example 5: A search for path:tutorials name:cancer would find all data elements or folders
where at least one folder in its path contained "tutorials" and the name of the folder or element
included the word "cancer". Word here is as defined earlier in this section. In this example, an
element named "cancer tissue reads" in a subfolder under "CLC_Tutorials" would be found, but
an element called "cancerreads" in that subfolder would not be.

Example 6: A search for path:tutorials cancer would find all data elements or folders where at
least one folder in its path contained "tutorials" (with capital or small letters) and the name of
the folder or element reported including the word "cancer". In this example, an element named
"cancer tissue reads" in a subfolder under "CLC_Tutorials" would be found, and so would an
element called "cancerreads" in that subfolder.

Navigation Area
13108

Q- SRR3872525 TE
SRR3872525 (TE)
SRR3872525 (TE)

SRR3872525 (TE)
36 hours post infection vs. 24 hours post infection SRR3872525 (TE)

I s

Dengue virus 2 vs. mock SRR3872525 (TE)
Dengue virus 2 vs. mock SRR3872525 (TE)

Showing 1-14 & O

Figure 3.19: *Enter terms in the Quick Search field to look for elements and folders.
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Advanced search expressions
The terms below can only be used when the field being searched has been specified explicitly,
e.g. by preceding the search term with "name:" or "path:".

e Wildcard multiple character search (*). Appending an asterisk * to the search term find
matches that start with that term. E.g. A search for BRCA+ will find terms like BRCAL,
BRCA2, and BRCAlgene.

e Wildcard single character search (?). The ? character represents exactly one character.
For example, searching for BRCA? would find BRCA1 and BRCA2, but would not find
BRCA1gene.

e Search related words (~). Appending a tilde to the search term looks for fuzzy matches,
that is, terms that almost match the search term, but are not necessarily exact matches.
For example, : ADRAA~ will find terms similar to ADRA1A.

Search results

When there are many hits, only the first 50 are shown initially. To see the next 50, click on the
Next (:}) arrow just under the list of results.

The number to return initially can be configured in the Workbench Preferences, as described in
section 4.

Finding the element or folder in the Navigation Area
You can move the focus from a search result to its location in the Navigation Area by doing one
of the following:

e Click on a search result while keeping the Alt key depressed.

e Right-click on a search result and click on Show Location in the menu presented.

Quick Search history

You can access the 10 most recent searches by clicking the icon (Q~) to the left of the search
field (figure 3.20). When one of these is selected, the search is automatically run again.

Searching using CLC URLs

A particular data element or folder can be quickly found by entering its CLC URL into the Quick
Search box (figure 3.21). An example of when this is useful is when working using a CLC Server
and sharing the location of particular data elements with another person.

To obtain a CLC URL for an element or folder, right click on it in the Navigation Area and choose
the option Copy. Alternatively, select it in the Navigation Area and copy it using the keyboard
shortcut Ctrl + C.

When you paste into the Quick Search box, it is the CLC URL that is pasted there.

CLC URLs can also be pasted anywhere where text is expected, e.g. an email or text file.
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C}n.' <enter search term>

Search

Recent Searches
001807

OM34

e. coli

homo sapien seq
path:tutorials chrM
Copy Number
RNA IPA

Raw sequence
SRR3872525 TE
SRR3872525

Figure 3.20: Recent searches are listed and can be selected to be re-run by clicking on the icon to

the left of the search field.

Figure 3.21: Data elements can be located using a CLC URL.

3.4.2 Local Search

Mavigation Area

b By O

<=

Q- |de:fjmydcserver: 7777/-1082751228 - YECAAAAAAA,

[I»

| IEI cancer tissue reads report

The Local Search tool is useful when searching large data locations and if you wish to save

searches to be run multiple times.

To launch the Local Search tool, go to:

Utilities | Local Search ()

or Ctrl + Shift + F (3§ + Shift + F on Mac)

You can choose to search across all CLC Locations or you can specify a single Location to search.

You can search for terms in the names of elements or folders, as well as terms in the path
to those elements or folders. If you have defined local (custom) attributes for any of your CLC
Locations, the contents of these can also be searched.

More than one search term can be added by clicking on the Add search parameters button. To
search for terms of the same type (e.g. terms in names), you can just add multiple terms in the
same search field, as described below.

Click on the Search button to start the search.

Using Local Search for searches based on names

The examples below refer to searches where the following elements are present in a CLC

Location.



CHAPTER 3. DATA MANAGEMENT AND SEARCH 85

e E. coli reference sequence
e Broccoli sequence

e Coliform set

Search with a single term to look for any element or folder with a name containing that term.
Example 1: A search for coli would return all 3 elements listed above.

Search with two or more terms to look for any element or folder with a name containing all of
those terms.

Example 2: A search for coli set would return "Coliform set" but not the other two entries listed
in the earlier example.

Search with two or more words in quotes to look for any element or folder name containing
those words, appearing consecutively, in the order provided. Whole words must be used within
quotes, rather than partial terms.

For searching purposes, words are the terms on either side of a space, hyphen or underscore in
a name. The names of elements and folders are split into words when indexing.

Example 3: A search for "coli reference"” would find an element called "E. coli reference sequence”".

Example 4: A search for "coli sequence" would not return any of the elements in the example
list. In the name "E. coli reference sequence"”, the words coli and sequence are not placed

consecutively, and in "Broccoli sequence”, "coli" is a partial term rather than a whole word.

Why only words when searching with quotes? The use of quotes allows quite specific searches
to be run quickly, but only using words, as defined by the indexing system.

Tip: Searches with whole words are faster than searching with partial terms. If a term is a word
in some names but a partial term in others, the hits found using the complete word are returned
first. E.g. searches with the term cancer would return elements with names like "cancer reads"
and "my cancer sample" before an element with a names like "cancerreads".

Note: Wildcards (» 2 ~) are ignored in basic searches. If you wish to define a search using
wildcards, use the advanced search functionality of Quick Search.

Saving Local Searches

Local searches can be saved (E—), so that the same search can be run again easily. Saving a
search saves the query, not the results.

The search you just set up can be saved by doing one of the following:

e Choose Save As... from under the File menu, or

e Click on the tab of the search view and drag and drop it into a folder in the Navigation Area.

These actions save the search query. (It does not save the search results.)

This can be useful when you run the same searches periodically.
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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)

86
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Undo Support

Undo limit: |500

Audit Support

V] Enable audit of manual sequence modifications

Search: Number of hits
Number of hits (normal search): 50
Number of hits (NCBI/Uniprot): 50

Locale Setting

] - F

Style: |Engiish (United Kingdom) =

Show Dialogs

=1
&
&
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Show Dialogs
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Figure 4.1: Preferences include General preferences, View preferences, Data preferences, and
Advanced settings.

4.1 General preferences

The General preferences include:

e 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 2.1.3).

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
that no matter whether Audit Support is checked or not, all changes are also recorded in
the History log ([Z]) (see section 2.5).

0 260
I

'GAGATGCCATGCGGAGGACAGTCGGAGATCCGCTCGCGCGCGGA

Deleted selection Editing of sequence selection
2?0 4

Figure 4.2: Annotations added when the sequence is edited.

220 Audit (Deleted selection): 260
| Idate=Fri Dec 17 19:46:27 CET 2010 |
GAGA TG CC/juser=smoensted GATCCGCTCGCGCGCGGAAGGTTAT
Inote=Region; 225,228
/note=Sequence deleted: CCGA

releted selection [Editing of sequence selection

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.
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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)

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 = Import Expor Redo
B e S =
Toolbar |
{(:):} Tnvisile
General smal @,

M ] Show tool names

Data | ShowSide Panel

7] Show Side Panel when opening View

EE Number Formatting in Tables
T Number of fraction digits: |3]

Advanced 12.348
1.235

0.123

Examples:  0.012
1.2356-3

1.235E-4

1.2356-5 i

[ 2neb [k J[ cancel | [ Export ][ tmport |

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 Ctrl
+ U (38 + U on Mac).
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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.

P\ UmDer Formatang in 130

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.

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:

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

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

Latin name.

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

B Preferences =)

User Defined View Settings
Avallable Editors Select user settings as standard

$EE Alignment
General g Allele Table (NGS)
Alpha Diversity Graph
— [ Pairwise comparison
“ <k PCoA 3D viewer
. “TIT Primer Designer
E ipal Component Plot @ ELE Standard Seftings
ipal Companent Plot
el Compenent Plat (30) Show annotation names

+f= Princ

Show consensus

A, | Ereoort
[a] Scree Plot Compact (gather sequences at top)
Search
Data é Contig table

[ Experiment Table

E A
By I Evpxescon Aray Export/ Import
EEl B Expression Browser Table h y
{5 Fragments the settings
mi it}
Gel
Advanced ©
Graph c ;
ff] Heat Map [ Exort... | [ import.. | xport [ Import
4% WA Dt — the preferences

[ 2hep [ ok [ concd |[ Bwort | [ import | |

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.

6. Molecule Project 3D Editor gives you the option to turn off the modern OpenGL rendering
for Molecule Projects (see section 15.2).
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4.2.1 Import and export Side Panel settings

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 (38 + click on Mac) or Shift+click to select multiple views. Next click the Export... button
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.

E Select Settings To Export &J

Sequence ATH

| Mon-compact with translations
/| Show translation

V| Non-compact {no wrap)

V| Compact

Table =

| Table variants

Cancel

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 &r

How do you want to import?
? @ Merge into existing styles

Cverwrite existing styles

[ (04 ] | 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.
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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 7.1).

e Graphics export of the views which creates image files in various formats (described in
section 7.7).

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 21.5.1).

4.4 Advanced preferences

Proxy Settings CLC Genomics Workbench supports the use of an HTTP-proxy and an anonymous
SOCKS-proxy.

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

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

A Preferences *
Proxy Settings (takes effect after restart) ~

{:c:)} Use Custom HTTP Proxy Server

General HTTP Proxy: Port: 3128 5

Use Proxy Server for FTP connections

: Use Proxy Server for HTTPS connections

—LL, [] HTTP Proxy Requires Login
View
Account:
Password:
Exdude hosts:
Data
[ Use Custom SOCKS Proxy Server
|| SOCKS Host: Port: 1080 %
=L ‘fou may have to restart the application for these changes to take effect...
Advanced
Default Data Location
Default Data Location: | CLC_Data ~
Data Compression
v
OK Cancel Export Import

Figure 4.9: Adjusting proxy settings.
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List hosts that should be contacted directly, i.e. not via the proxy server, in the Exclude hosts
field. The value can be a list, with each host separated by a | symbol. The wildcard character =
can also be used. For example: x.foo.com|localhost.

The proxy can be bypassed when connecting to a CLC Server, as described in section 6.1.

If you have any problems with these settings, contact your systems administrator.

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. 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.

Compatibility information:

e A new compression method was introduced with version 22.0 of the CLC Genomics
Workbench, CLC Main Workbench and CLC Genomics Server. Compressed data created
using those versions can be read by version 21.0.5 and above, but not earlier versions.

e Internal compression of CLC data was introduced in CLC Genomics Workbench 12.0, CLC
Main Workbench 8.1 and CLC Genomics Server 11.0. Compressed data created using
these versions is not compatible with older versions of the software. Data created using
these versions can be opened by later versions of the software, including versions 22.0
and above.

To share specific data sets for use with software versions that do not support the compression
applied by default, we recommend exporting the data to CLC or zip format and turning on the
export option "Maximize compatibility with older CLC products". See section 7.6.4.

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


https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://blast.ncbi.nlm.nih.gov/Blast.cgi
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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.

BaseSpace configuration Import from BaseSpace requires no configuration. The settings in
this area are optional.

¢ lllumina regional instance ID Leave this empty to use the default BaseSpace region (USA).
Mouse over the field to see the supported regional instances.

e Client ID and Client secret Credentials for a BaseSpace app can be entered here.

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.

e 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,whichcanbefoundinC:\Program Files (x86) \Aspera\Aspera Connec!
Seehttp://download.asperasoft.com/download/docs/csrv/3.3.4/1inux/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 URL to use: Reference data sets available under the QIAGEN Sets tab of the
Reference Data Manager are downloaded from the URL provided here. In most cases, this setting
should not be changed.

Download to CLC Server via: Relevant when the "On Server" option is chosen in the Reference
Data Manager, so that data in the CLC_References area of a CLC Genomics Server is used.
With the "CLC Server" option chosen (figure 4.10), data downloaded to a CLC Genomics Server
using the Reference Data Manager is downloaded directly to the Server, without going via the
Workbench.

If the CLC Genomics Server has no access to the external network, but the CLC Workbench does,
choose the "CLC Workbench" option. Data is then downloaded to the Workbench and then moved
to the reference data area on the Server. The Workbench must be left running throughout the
data download process when this option setting is selected.


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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Preferences >

@ MCBI BLAST
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Read Mapper
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Custom BaseSpace App credentials
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Client secret:
Data
SRA Download
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Figure 4.10: Some of the options in the Advanced area of the Workbench Preferences.

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.

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 4.11).

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 7.1).

e Graphics export of the views that create image files in various formats (described in
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Figure 4.11: Select which of the preferences you want to export.

section 7.7).
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 Side Panel view settings

The Side Panel, on the right side of open views, contains settings for customizing a view. The
settings available are specific to the view type. For example, the Side Panel settings for the
graphical view of a sequence differ from those for the Annotation Table view. This section
describes how these settings can be saved, applied and shared.

For general information about Side Panels, see section 2.1.6.

Saving the settings for a view

After adjusting the settings in the Side Panel, click on the Save View... button, located at the
bottom on the right. (figure 4.12). This launches a dialog that can be used for saving, applying,
removing and exporting/importing view settings (figure 4.13).

The top part of this dialog is used when saving view settings.

Views can be saved to be used by:

¢ Just the element you are working on. Enter a new name for this view setting, leave the
Save for all <element type> views box unchecked and click on the Save button.

These settings will then be used by default whenever you open up this element to the
relevant view. If this element is exported to CLC format, these view settings are included.
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‘='|:| | Help | | Save View... |

‘ Save/Restore Settings
Dock Slde Panel

Expand All Settinos

Collapse All Settings

Figure 4.12: Functionality in the bottom of the Side Panel. Click on the Save View button to save
the current settings in the Side Panel for future use.

These settings will not be available for use by other elements.
e Any element with that view Enter a new name for this view setting, check the Save for all
<element type> views box and click on the Save button.

This view setting will now be available for elements with the relevant view type. For example,
if your settings were for Table view, the settings will be available to be applied to other
elements with the Table view.

View settings are user-specific, so if others also use this Workbench, they will not see these
settings you have configured. Sharing view settings is described below.

Applying saved settings

Click on the Save View... button (figure 4.12) to launch the dialog for saving, applying, removing
and exporting/importing view settings (figure 4.13).

Apply saved view settings using the functionality in the second part of the dialog.

Views can be applied to:

¢ Just the element you are working on. Select from a setting from the list of existing view
settings, leave the Use as a standard view setting for <element type> view box unchecked
and click on the Apply button.

These settings will then be used by default whenever you open up this element to the
relevant view.

e All elements with that view Select from a setting from the list of existing view settings,
check the Use as a standard view setting for <element type> view box and click on the
Apply button.

This view setting will now be applied to all elements with the relevant view type. For
example, if the settings were for Table view, the settings will be applied to other elements
with the Table view.

Settings applied this way are not part of the element itself, and thus are not included with
the element if it is exported.

The CLC Standard Settings option applies the default options for the view.
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Figure 4.13: Functionalitiy available at the bottom of Side Panels.

Removing saved view settings

Click on the Save View... button (figure 4.12) to launch the dialog for saving, applying, removing
and exporting/importing view settings (figure 4.13).

View settings can be removed using the functionality in the third part of the dialog.

Select the name of the view setting to remove from the drop-down menu and click on the Remove
button.

Sharing view settings
Saved view settings can be exported, and then shared with others using CLC Workbenches.

Click on the Save View... button (figure 4.12) to launch the dialog for saving, applying, removing
and exporting/importing view settings (figure 4.13). The relevant options are near the bottom of
the dialog.

Click on the Export... button, and in the resulting window select the view settings to be exported.

Click on the Export... button in that window and then provide a filename. A file of that name with
the suffix .vsf appended will be saved to the location you indicate.

View settings files (. vsf) can be imported by clicking on the Import... button.

Exporting and importing saved settings can also be done in the Preferences dialog under the
View tab (see section 4.2.1).
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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 7.7) 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.

98
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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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Under the Connections menu are tools for connecting the CLC Genomics Workbench to other
systems.

6.1 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.

Workflows installed on the CLC Server will be available to launch from the Toolbox.

External applications configured and enabled on the CLC Server will be available to launch
from the Toolbox, and to include in workflows.

To log into a CLC Server or to check on the status of an existing connection, go to:
File | CLC Server Connection (|EJ)
This will bring up a login dialog as shown in figure 6.1.

Your server administrator should be able to provide you with the necessary details to fill in the
fields. 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.
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E CLC Server Connection &J

SErver name  Xxxxx -

r

Port |7777

Username xxxxx|
Password essssss
| Remember password

| Log into CLC Server at Workbench startup

Mot logged in

Help Log Qut Close
h

Figure 6.1: The CLC Server Connection dialog.

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 10.1.1.

e Monitoring processes sent to the CLC Server from a CLC Workbench is described in section
2.4,

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 7.9.

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

Workbench.html.

Bypassing proxy server settings

After proxy settings have been configured (section 4.4), and the CLC Genomics Workbench has
been restarted, a checkbox is shown in the CLC Server Connection dialog allowing the proxy
settings to be bypassed for connections to the CLC Server (figure 6.2).

If you wish to preconfigure Workbenches to bypass the proxy settings when connecting to a CLC
Server, this can be done using a proxy.properties file, where the IP address (not the host name)
of the CLC Server is provided in the proxyexclude field. For further information on using properties
f”eS, S€€ https://resources.giagenbioinformatics.com/manuals/workbenchdeployment/current/index.

php?manual=Per_computer_Workbench_information.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://resources.qiagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=User_authentication_using_Workbench.html
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Figure 6.2: Proxy settings can be bypassed when connecting to the CLC Server.

6.2 AWS Connections

AWS connections are used when:

e Accessing AWS S3 locations, to import data from or export data to.

e Submitting analyses to a CLC Genomics Cloud setup, if available on that AWS account.

Working with data on S3 via the Workbench is of particular relevance when submitting jobs to run
on a CLC Genomics Cloud setup making use of functionality provided by the CLC Cloud Module.

When launching workflows to run locally using on-the-fly import and selecting files from AWS S3,
the files selected are first downloaded to a temporary folder and are subsequently imported.

All traffic to and from AWS is encrypted using a minimum of TLS version 1.2.

Configuring AWS credentials
To configure an AWS connection, go to:
Connections | AWS Connections (D)

After a connection has been configured, it will look like that in figure 6.3, where AWS connections
are listed, along with information about their status. These can be edited or removed, if desired.
The status is indicated using colors. Green indicates the connection is valid and ready for use.

Connections to a CLC Genomics Cloud are indicated in the CGC column. To submit analyses to
the CLC Genomics Cloud, the CLC Cloud Module must be installed and a license for that module
must be available.

Click on the Add AWS Connection button to configure an AWS connection. Enter the following
information (figure 6.4):
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P Manage AWS b4
Active connections

AWS Account: CGC AWS
@33 @ CGC Region: eu-nest-2 Remove Edit

AWS Account: 53 only AWS connection
@ s3 CGC Region: eu-west-2 Remave Edit

Add AWS Connection

Help oK Cancel

Figure 6.3: The configuration dialog for AWS connections. A valid connection has been configured
and S3 locations will be available via exporters and relevant importers in the Workbench.

e Connection name: A short name of your choice, identifying the AWS account. This name
will be shown as the name of the data location when importing data to or exporting data
from Amazon S3.

e Description: A description of the AWS account (optional).
e AWS access key ID: The access key ID for programmatic access for your AWS IAM user.

e AWS secret access key: The secret access key for programmatic access for your AWS |IAM
user.

e AWS region: An AWS region. Select from the drop-down list.

e AWS partition: The AWS partition for your account.

The dialog continuously validates the settings entered. When they are valid, the Status box will
contain the text "Valid" and a green icon will be shown. Click on OK to save the settings.

onnection
P Add AWS C i X

Connection name My AWS Account
Description My AWS Account for work use

AWS access key ID

AWS secret access key (esess see | Show
AWS region us-east-1 v
AWS partition AWS Standard -
@ valid

Figure 6.4: Configuration of an AWS Connection in a CLC Workbench

AWS credentials entered are stored, obfuscated, in Workbench user configuration files.

Importing data from AWS S3

Configured AWS S3 locations will be available in the workflow wizard when using on-the-fly import
in workflows, and in relevant import tool wizards (figure 6.5).
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Figure 6.5: Selecting an AWS connection so that files stored in an S3 location accessible from that
account can be selected for import by the lllumina importer of the CLC Genomics Workbench.

Exporting data to AWS S3

To export data to an AWS S3 location, launch the exporter, and when promptd for an export
location, select the relevant option from the drop-down menu (figure 6.6).

ort Excel
P Export Excel 2010 *

Select output folder
1. Choose where to run

Location | My AWS Account
2. Select Input Elements

B O

3. Spedfy export parameters
Collapze Al New Folder  Update Folder

4. Select output folder L= buckets @53
FEET W e ———
ﬁ |
@k
e
=

Help Reset Previous MNext Finish

Figure 6.6: After an AWS connection is selected when exporting, you can select the S3 bucket and
location within that bucket to export to.
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A large number of data formats can be imported into the CLC Genomics Workbench. Data types
that are not recognized are imported as "external files". Such files are opened in the default
application for that file type on your computer (e.g. Word documents will open in Word).

This chapter describes importing and exporting data in bioinformatic data formats and as external
files, as well as how to export graph data points to a file, and how to export graphics.

For import of NGS data, please see section 7.3.

7.1 Standard import

CLC Genomics Workbench has support for a wide range of bioinformatic data formats. See section
[.1.1 for a list.

For import of NGS data, please see section 7.3 For import of tracks, please see section 7.2.

The Standard Import tool To import data, click on the Import (5%) icon in the Toolbar and
choose Standard Import.

Alternatively, go to File | Import (%) | Standard Import ([*).

Select files to import by clicking on the Add files button. Alternatively, specify folders containing
files to import by clicking on the Add folders button (figure 7.1).

The default option is Automatic import. The file format is automatically detected based on a
combination of the file extension (e.g. .fa for fasta) and detection of file contents specific to
particular formats. Based on this, the relevant importer is run. The particular importer used is
recorded in the element history. If the format is not supported, the file is imported as an external
file.

Note: If you drag and drop files into the Navigation Area, standard import is run with automatic
detection of the file format.

You can specify the format explicitly using the option Force import as type.

The Force import as external file option can be useful if you are trying to import a standard
format file, such as a text file, but it is being detected as bioinformatics format file, such as
sequence data.

Importing by copy/pasting text Data can be copied and pasted directly into the Navigation
Area.

Copy text | Select a folder in the Navigation Area | Paste ([_EI)

Standard import with automatic format detection is run using the pasted content as input.
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Import X
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Figure 7.1: The Standard Import tool.

This is a fast way to import data, but importing files as described above is less error prone, and
thus generally recommended instead.

7.1.1 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 7.1).
Bioinformatics files not recognized by CLC Genomics Workbench are also treated as external files.

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).

7.2 Import tracks

Tracks (see chapter 25) 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 7.2.

At the top, you select the file type to import. Below, select the files to import. If import is
performed with the batch option selected, then each file is processed independently and separate
tracks are produced for each file. If the batch option is not selected, then variants for all files will
be added to the same track (or tracks in the case VCF files including genotype information). The
formats currently accepted are:

FASTA This is the standard fasta importer that will produce a sequence track rather than a
standard fasta sequence. Please note that this could also be achieved by importing using
Standard Import (see section 7) and subsequently converting the sequence or sequence
list to a track (see section 25.7).
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Figure 7.2: Select files to import.

GFF2/GTF/GVF A GFF2/GTF file does not contain any sequence information, it only contains
a list of various types of annotations. A GVF file is similar to a GFF file but uses
Sequence Ontology to describe genome variation data (see https://github.com/The-
Sequence-Ontology/Specifications/blob/master/gvf.md). For these formats,
the importer adds the annotation in each of the lines in the file to the chosen sequence, at
the position or region in which the file specifies that it should go, and with the annotation
type, name, description etc. as given in the file. However, special treatment is given to
annotations of the types CDS, exon, mRNA, transcript and gene. For these, the following
applies:

e A gene annotation is generated for each gene_id. The region annotated extends
from the leftmost to the rightmost positions of all annotations that have the gene_id
(gtf-style).

e CDS annotations that have the same transcriptlD are joined to one CDS annotation
(gtf-style). Similarly, CDS annotations that have the same parent are joined to one
CDS annotation (gff-style).

e If there is more than one exon annotation with the same transcriptlID these are
joined to one mRNA annotation. If there is only one exon annotation with a particular
transcriptID, and no CDS with this transcriptID, a transcript annotation is added instead
of the exon annotation (gtf-style).

e Exon annotations that have the same parent mRNA are joined to one mRNA annotation.
Similarly, exon annotations that have the same parent transcript, are joined to one
transcript annotation (gff-style).

Note that genes and transcripts are linked by nhame only (not by position, ID etc).

For a comprehensive source of genomic annotation of genes and transcripts, we refer to
the Ensembl web site at http://www.ensembl.org/info/data/ftp/index.html.
On this page, you can download GTF files that can be used to annotate genomes for
use in other analyses in the workbench. You can also read more about these formats
at http://www.sanger.ac.uk/resources/software/gff/spec.html, http://


https://github.com/The-Sequence-Ontology/Specifications/blob/master/gvf.md
https://github.com/The-Sequence-Ontology/Specifications/blob/master/gvf.md
http://www.ensembl.org/info/data/ftp/index.html
http://www.sanger.ac.uk/resources/software/gff/spec.html
http://mblab.wustl.edu/GTF22.html
http://mblab.wustl.edu/GTF22.html

CHAPTER 7. IMPORT/EXPORT OF DATA AND GRAPHICS 112

mblab.wustl.edu/GTF22.html and https://genomebiology.biomedcentral.
com/articles/10.1186/gb-2010-11-8-r88.

GFF3 A GFF3 file contains a list of various types of annotations that can be linked together with
"Parent" and "ID" tags. Learn more about how the workbench handles GFF3 format in
section 7.2.1.

VCF This is the file format used for variants by the 1000 Genomes Project and it has become
a standard format. Read about VCF format here https://samtools.github.io/hts—
specs/VCEv4.2.pdf. Learn how to access data at http://www.1000genomes.
org/data#DataAccess. Learn more about how the workbench handles VCF format in
section 7.2.2.

BED Simple format for annotations. Read moreathttp://genome.ucsc.edu/FAQ/FAQformat.
html#formatl. This format is typically used for very simple annotations, for example
target regions for sequence capture methods. The file to import must have the first
three columns (chromosome, start and end positions) matching the UCSC specifications.
Remaining columns that do not match these requirements will be imported as Varl, Var2,
etc.

Wiggle The Wiggle format as defined by UCSC (http://genome.ucsc.edu/goldenPath/
help/wiggle.html) is used to hold continuous data like conservation scores, GC
content etc. When imported into the CLC Genomics Workbench, a graph track is created.
An example of a popular Wiggle file is the conservation scores from UCSC which can be
download for human from http://hgdownload.cse.ucsc.edu/goldenPath/hgl9/
phastConsdoway/.

UCSC variant database table dump Table dumps of variant annotations from the UCSC can be
imported using this option. Mainly files ending with .txt.gz on this list can be used:
http://hgdownload.cse.ucsc.edu/goldenPath/hgl9/database/. Please note
that importer is for variant data and is not a general importer for all annotation types.
This is mainly intended to allow you to import the popular Common SNPs variant set from
UCSC. The file can be downloaded from the UCSC web site here: http://hgdownload.
cse.ucsc.edu/goldenPath/hgl9/database/snpl38Common.txt.gz. Other sets
of variant annotation can also be downloaded in this format using the UCSC Table Browser.

COSMIC variation database This lets you import the COSMIC database, which is a well-known
publicly available primary database on somatic mutations in human cancer. The file
can be downloaded from the UCSC web site here: http://cancer.sanger.ac.uk/
cancergenome/projects/cosmic/download, You must first register to download the
database. The following tsv format COSMIC files can be imported using the option COSMIC
variation database under Import->Tracks:

e COSMIC Complete mutation data: CosmicCompleteTargetedScreensMutantExport.tsv
e COSMIC Mutation Data (Genome Screens): CosmicGenomeScreensMutantExport.tsv
e COSMIC Mutation Data : CosmicMutantExport.tsv

e All Mutations in Census Genes : CosmicMutantExportCensus.tsv

From version 91, COSV IDs are used instead of COSM, with each COSV ID imported as a
single variant with information from all relevant transcripts and samples.
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Variants in recent COSMIC tsv format files are 3’-shifted relative to the plus-strand of the
reference. To compare variants detected using the CLC Genomics Workbench with COSMIC
variants, it may be preferable to import COSMIC VCF files with variants 5’-shifted using the
VCF importer. This is because variants detected using the CLC Genomics Workbench, in
accordance with VCF recommendations. (See section 28.1.6.)

Note: Import of version 90 COSMIC TSV files is not supported, due to issues with that
version.

Please see chapter 1.1.6 for more information on how different formats (e.g. VCF and GVF)
are interpreted during import in CLC format. For all of the above, zip files are also supported.
Please note that for human data, there is a difference between the UCSC genome build
and Ensembl/NCBI for the mitochondrial genome. This means that for the mitochondrial
genome, data from UCSC should not be mixed with data from other sources (see http:
//hgdownload.soe.ucsc.edu/goldenPath/hgl9/bigZips/). Most of the data above
is annotation data and if the file includes information about allele variants (like VCF, Complete
Genomics and GVF), it will be combined into one variant track that can be used for finding known
variants in your experimental data. When the data cannot be recognized as variant data, one
track is created for each annotation type. Genome / gene annotation tracks can be automatically
imported from relevant databases as described here: nttp://resources.giagenbioinformatics.com/

manuals/clcgenomicsworkbench/current/index.php?manual=Selecting_data_types_download.html.

For all types of files except fasta, you need to select a reference track as well. This is because
most the annotation files do not contain enough information about chromosome names and
lengths which are necessary to create the appropriate data structures.

7.2.1 GFF3 format

A GFF3 file contains a list of various types of annotations that can be linked together with
"Parent" and "ID" tags.

Here are some example of a few common tags used by the format:

e ID IDs for each feature must be unique within the scope of the GFF file. In the case of
discontinuous features (i.e., a single feature that exists over multiple genomic locations)
the same ID may appear on multiple lines. All lines that share an ID collectively represent
a single feature.

e Parent A parent ID can be used to group exons into transcripts, transcripts into genes, and
so forth. A feature may have multiple parents. A parent ID can only be used to indicate a
‘part of’ relationship.

e Name The name that will be displayed as a label in the track view. Unlike IDs, there is no
requirement that the Name be unique within the file.

Figure 7.3 exemplifies how tags are used to create annotations.

In the workbench, the GFF3 importer will create an output track for each feature type present in
the file. In addition, the Workbench will generate an (RNA) track that aggregates all the types
that were "RNA" into one track (i.e., all the children of "mature_transcript”, which is the parent
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EDEN.3 (COS 1)

EDEN.3 (COS 23

@ ##gff-version 3.2.1

1 ##sequence-region ctgl23d 1 14567228

2 ctgl23d . gene le0e Seee + ID=gene@@aal; Name=EDEN

3 ctgl23 . TF_binding_site 168 1812 + ID=tfbs8e0e1;Parent=geneaoaal

4 ctgl23 . mRNA 1858 oceea + ID=mRNAS88e1;Parent=gene88001 ;Name=EDEN. 1

5 ctgl23 . mRNA las@ oooe + ID=mRNAGBE@B2 ; Parent=geneddoel ; Name=EDEN. 2

6 ctgl23 . mRNA 13668 oC8ee + ID=mRNAS8883 ; Parent=gene88001 ;Name=EDEN. 3

7 ctgl23 . exon 1388 1588 + ID=exon@eadl; Parent=mRNAGBEE3

8 «ctgl23 . exon 1858 1588 + ID=ex0on@e8s2 ; Parent=mRNASBEG1 , mRNABBEE2

9 ctgl23 . exon 3808 3982 + ID=exon@e883 ; Parent=mRNABBSG1 , mRNABBEE3
18 ctgl23 . exon Sgea 5588 + ID=exon@edsd ; Parent=mRNASBEE1 , mMRNABSBE2 , mMRNABBGE3
11 ctgl23 . exon 7e08 C8ee + . ID=exon@Bees;Parent=mRNAGSE81 , mMRNABSBE2 , MRNABSGE3
12 ctgl23 . CDS 1281 15688 + © ID=cdseeeel;Parent=mRNAGEBE1;Name=edenprotein.l
13 ctgl23 . CDS 3808 3982 + © ID=cdseeeel;Parent=mRNAGEBE1;Name=edenprotein.l
14 ctgl23 . CDS Sgeg 5588 + © ID=cdseeeel;Parent=mRNAGEBE1;Name=edenprotein.l
15 ctgl23 . CDS 7eea 7Joeoe + © ID=cds8eeel;Parent=mRNASESE1;Name=edenprotein.1
16 ctgl23 . CDS 1281 15688 + © ID=cdseeee2;Parent=mRNAGEBE2;Name=edenprotein.2
17 ctgl23 . CDS Sgeg 5588 + © ID=cdseeee2;Parent=mRNAGEBE2;Name=edenprotein.2
18 ctgl23 . CDS 7eoe 7Jobe + © ID=cdseeee2;Parent=mRNAGEBE2;Name=edenprotein.2
19 ctgl23 . CDS 3381 3982 + © ID=cdseeee3;Parent=mRNAGESE3;Name=edenprotein.3
28 ctgl23 . CDS Seea 5Loe + 1 ID=cdseeee3;Parent=mRNAGEEE3;Name=edenprotein.3
21 ctgl23 . CDS 7eoe 7Jobe + 1 ID=cds8eee3;Parent=mRNAGESE3;Name=edenprotein.3
22 ctgl23 . CDS 3391 3982 + © ID=cdseeeed;Parent=mRNAGEBE3;Name=edenprotein.4
23 ctgl23 . CDS Sgeg 5588 + 1 ID=cdseeeed;Parent=mRNAGEBE3; Name=edenprotein.4
24 ctgl23d . CDS 7eoe 7Jobe + 1 ID=cdseeeed;Parent=mRNAGEBE3; Name=edenprotein.4

Figure 7.3: Example of a GFF3 file and the corresponding annotations from https://github.
com/The-Sequence-Ontology/Specifications/blob/master/gff3.md.

of "mRNA", which is the parent of the "NSD_transcript"); and a (Gene) track that includes genes
and Gene-like types annotations like ncRNA_gene, plastid_gene, and tRNA_gene. These "(RNA)"
and "(Gene)" tracks are different from the ones ending with "_mRNA" and in "_Gene" in that they
compile all relevant annotations in a single track, making them the track of choice for subsequent
analysis (RNA-Seq for example).

e Gene-like types. These are types described in the Sequence Ontology as being subtypes of
genes, e.g. ncCRNA_gene, plastid_gene, tRNA_gene. Gene-like types are gathered together
into an aggregated track with a name of the form "myFileName (Gene)". We recommend
that users use this file in RNA-Seq.

e Transcript-like types. These are types described in the Sequence Ontology as being
subtypes of transcripts that are neither primary transcripts (i.e., they do not require further
processing to become functional), nor fusion transcripts. Again, there are several dozen,
such as mRNA, Inc_RNA, threonyl_RNA. Transcript-like types are gathered together into an
aggregated track with a name of the form "myFileName (RNA)". We recommend that users
use this file in RNA-Seq.

e Exons. Where possible, exons are merged into their parent features. For example, the
output of the lines shown in figure 7.4 will be a single mRNA feature with four exonic
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regions (from 1300 to 1500, 3000 to 3902, 5000 to 5500,and 7000 to 9000), and no
exon features will be output on their own.

ctgl23 . mRMA 1389 o289 + ID=mRNABSRE3; Parent=genc@daa 1
ctgl23 . exon 1388 1588 + Parent=mRNA2B2E3
ctgl2d . exon 3@8d 3982 + Parent=mRNABBDEZ
ctgl2d . exon 5@8d 5589 + Parent=mRNABBDEZ
ctgl2d . exon 7889 0289 + Parent=mRNABBDEZ

Figure 7.4: Exons will be merged into their parent features when the parent is not a "gene-like"

type.

In cases where the parent is of a "gene-like" type, exons are output as their own independent
features in the exon track. Finding a lot of features in the exon track can suggest a problem
with the file being imported. However, with large databases, this is more likely to be due to
the database creators choosing to represent pseudogenes as exons with no transcript.

CDS CDS regions with the same parent are joined together into a single spliced feature. If
CDS features do not have a parent they are instead joined based on their ID, as for any
other feature (described below)

Features with the same ID Regardless of the feature type, features that have the same ID
are merged into a single spliced feature. For example, the output of the following figure 7.5
will be a single cDNA_match feature with regions (1050..1500, 5000..5500, 7000..9000).

ctgl23 . cDNA_match 185@

ctgl2d . cDMA_match 5888
ctgl23 . cDMA_match 7289

@8 5.8e-42 + . ID=match@B®@l;Target=cdna®l23 12 462
g8 8.le-43 + . ID=match@@d@l;Target=cdnal®l2d 453 963
2 ch@eaal;Tar

15
55
S8 1.4e-48 + . ID=mat get=cdna®l23 94 2954

Figure 7.5: Features that have the same ID are merged into a single spliced feature.

Naming of features When one of the following qualifiers is present, it will be used for naming
in the prioritized order:

o & N BE

the "Name" of the feature

the "Name" of the first named parent of the feature
the "ID" of the feature

the "ID" of the first parent

the type of the feature

Several examples of naming strategies are depicted in figure 7.6.

Merged CDS features have a slightly different naming scheme. First, if a CDS feature in the GFF3
file has more than one parent, we create one CDS feature in the workbench for each parent, and
each is merged with all other CDS features from the GFF3 file that has the parent feature as
parent as well. The naming is then done in the following prioritized order:

1.

2.

the "Name" of the feature, if all the constituent CDS features have the same "Name".

the "Name" of the first named parent of the feature, if it has a name.
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1) The mRNA from the following will be called "EDEN-001"

ctgl2d . gene 1ee@ 9@e@ . + . ID=genc@@@@l;Name=EDEN
ctgl23 . mRNA 1388 9@e@ . + . ID=mRNAB@A83;Parent=genedBddl,Name=EDEN-881

2) The mRNA from the following will be called "EDEN"

ctgl23 . gene 1e@e@ 9@e@ . + . ID=gened@@@l;Name=EDEN
ctgl2d . mRNA 1300 9808 . <+ . ID=-mRNA2@OE3;Parent=genc@eodl

3) The mRNA from the following will be called "mRNADOOD3"

ctgl?d . gene @@ 9808 . + . ID=genc@@@el

ctgl23 . mRNA 2 9@e@ . + . ID=mRNA2@283;Parent=genc@dadl
4) The mRNA from the following will be called "gene00001"

ctgl2d . gene 1eee 9@e8 . + . ID=gene@@@el
ctgl23 . mRNA 1388 9@@@ . + . Parent=gens80@81

9) The mRNA from the following mRNA without a parent gene will be called "mRNA"

ctgl2d . mRANA 1308 9@€8 . + .

Figure 7.6: Naming of features.

3. the "Name" of the first of the merged CDS features with a name.
4. the "ID" of the first of the merged CDS features with an ID.
5. the "ID" of the parent.

For features with the same ID, the naming scheme is as follows:

1. the "Name" of the feature, if all have the same "Name".

2. If there is a set of common parents for the features and one of the common parents have
a "Name", the name of the first common parent with a "Name" is used.

3. If at least one feature has a name, the name of the first feature with the name is used.

4. the "ID" of the first of the features

Limits of the GFF3 importer Features are imported only if their SeqlD (i.e., the value in the first
column of the gff3) can be matched to the name of a chromosome in the genome. Matching
need not be exact (see section 1.1.6). However, in some cases it may be necessary to manually
edit either the names of the genomic sequences (for example in a fasta file), or the SeqlDs in
the GFF3 file so that they match. Features without a match aren’t imported. You can see the
number of skipped features in the importer log.

The start and stop position of a feature cannot extend beyond the ends of a chromosome, unless
the chromosome is explicitly marked as circular, which is indicated by << and >> at the beginning
and the end of the sequence.

Trying to import such a file will fail. One option is to delete the feature that extends beyond
the end of the chromosome and to start the import again. Another option is to make the track
circular. To do so, convert the linear track into a sequence using the Convert from Tracks tool.
Open the sequence and right-click on its name to be able to choose the option "Make sequence
circular" from the drop-down menu. Convert the now circular sequence back into a track using
the Convert to Tracks tool. Importing the gff3 should now be working.

The following instances are not supported:
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e Interpreting SOFA accession numbers. The type of the feature is constrained to be either:

(a) a term from the "lite" sequence ontology, SOFA; or (b) a SOFA accession number,
distinguished using the syntax S0:000000. The importer recognizes terms from SOFA as
well as terms from the full Sequence Ontology, but will not translate accession numbers to
types. So for example, features with type S0:0000316 will not be interpreted as "CDS"
but will be handled like any other type.

The fasta directive ##FASTA. This FASTA section situated at the end of a GFF3 file specifies
sequences of ESTs as well as of contigs. The GFF3 importer will ignore these sequences.

Alignments. An aligned feature is handled as a single region, with the Gap and Target
attributes added as annotations. We do not use Gap and Target to show how the feature
aligns.

Comment lines. We do not interpret lines beginning with a #. Especially relevant are lines
"##sequence-region seqid start end" which some parsers use to perform bounds checking
of features. Our bounds checking is instead performed against the user-supplied genome.

7.2.2 VCF import

Handling of the genotype (GT) field The import process for VCF files into CLC Genomics
Workbench currently works as follows:

1.
2.

In cases where GT = ./., no variants are imported at all.

In cases where GT = X/. or GT = ./X , and where X is not zero, a single variant is imported
depending on the actual value of X.

. In cases where GT = X/Y and X and Y are different but either one may be zero, two

independent variants are created.

Note: The GT field is mandatory for import of sample variants (i.e., when FORMAT and sample
columns are present).

Import of counts To add variant count values to the imported variants, one of the following tags
must be present in your VCF file: CLCAD2, AD, or AO. Where more than one of these is present,
they are prioritized in the following order:

1.
2.
3.

CLCAD2
AD
AO

Count values will be taken from the tag type with the highest priority, with values for other tags
imported as annotations.

For example, if a VCF file has CLCAD2:AD for three possible variants with values 2,3,4:5,6,7,
then the CLCAD2 values would be imported as counts, with each variant having a single count
value (2,3,4 respectively), while the AD value for each variant would be included as an annotation
(5,6,7 respectively).
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Import of multiple samples and multiple VCF files When importing a single VCF file, you will
get a track for each sample contained in the VCF file.

In cases where information about more than one sample is present in the VCF file, you can
choose to import the samples together into a single variant track, or import each sample into an
individual variant track by checking the batch mode button in the lower left side of the wizard, as
shown in figure 7.2. The difference between the two import modes is that the batch mode will
import the samples individually in separate track files, whereas the non-batch mode will keep
variants for one sample in one track, thus merging samples from the different input files (in
cases where the same sample is contained in different input files).

If you select multiple VCF files, each containing multiple samples, then the non-batch mode will
generate one track file for each unique sample. The batch mode will generate a track file for
each of the original VCF files with the entire content, as if importing each of the VCF files one by
one. For example, VCF file 1 contains sample 1 and sample 2, and VCF file 2 contains sample 2
and sample 3. When VCF file 1 and VCF file 2 are imported in non-batch mode, you will get three
individual track files; one for each of the three samples 1, 2, and 3. If VCF file 1 and VCF file 2
were instead imported using the batch function, the result of the import would be four track files:
a track from sample 1 from file 1, a track from sample 2 from file 1, a track from sample 2 from
file 2, and a track from sample 3 from file 2.

Import of complex variants with reference overlap Allelic variants that overlap but do not cover
exactly the same range are called complex variants.

It can be specified that variants are represented using reference overlap by adding the line
"##refOverlap=true" in the VCF header. If no such line is found in the header, the default is
"false", i.e., that no reference overlap alleles are present that need to be replaced by overlapping
alleles.

Detection of complex regions: When reading a reference overlap VCF file, a complex region is
initiated when overlapping alleles are called on different VCF lines. Complex regions can
contain hundreds of complex variants, for example if one allele has a long deletion. Alleles
overlap if they share a reference nucleotide position. Insertions overlap non-insertion if they
are positioned internally, not if they are positioned at either boundary.

Replacing reference overlap alleles in complex regions: For each position with a complex
alternate allele, a number of placeholder reference overlap alleles (refoPloidy) are expected
to be present, so that the total number of alleles in the genotype field is equal to the
ploidy at that position in the sample genome. For each such position in the complex region,
it is then determined how many reference overlap alleles are replaced by overlapping
alternate and reference alleles (numReplaced). If any reference overlap alleles remain,
they are assigned the allele depth: newAD=origAD*(refoPloidy-numReplaced)/refoPloidy,
where origAD is the original allele depth for all reference overlap alleles at the position. In
the "Reference overlap and depth estimate" example above (Table 2), the allele depth of
the re-imported reference variant will be: newAD=6*(2-1)/2=3. In the "Reference overlap"
example above (Table 2), no reference overlap alleles will remain (numReplaced=2).

Alternative import of "Reference overlap" representation: The method above can be used for
both "Reference overlap"” and "Reference overlap with depth estimate" representations.
However, a VCF file generated with the "Reference overlap" representation can also be
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imported correctly by simply importing as if it has no reference overlap, and subsequently
removing all reference alleles with zero CLCAD2 allele depth.

Read more about complex variants with reference overlap in section section 7.6.7.

Import variants represented as symbolic alleles VCF Import supports the following symbolic
alleles:

e <DEL> - Deletions

e <INS> - Insertions

e <INV> - Inversions

e <DUP:TANDEM> - Tandem duplications
If possible, variants are imported to standard variant tracks. However, variants longer than

100,000 base pairs and variants that do not contain sufficient sequence information are
imported to annotation tracks. Read about track types in section 25.1.

The following variants are imported to annotation tracks if represented as symbolic alleles in the
VCF:

e Deletions longer than 100,000 base pairs

e All insertions

e All inversions

e All tandem duplications

Note that tandem duplications can also be represented as insertions, as described for the InDels
ouput from InDels and Structural Variants in section 29.10.2.

7.3 Import high-throughput sequencing data

CLC Genomics Workbench has dedicated tools for importing data from the following High-
throughput sequencing systems:

e lllumina Genome Analyzer, Nextseq, HiSeq and MiSeq
e PacBio
e lon Torrent

e MGI/BGI
Sequencing data from these systems, as well as Sanger and Fasta format files, can be imported

using dedicated tools. Alternatively, this data can be imported using the on-the-fly functionality
available in workflows, described in section 12.3.
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Importing other NGS related formats

e There are dedicated NGS importers for Sanger or Fasta format data.

e There is a dedicated import tool for read mappings in SAM/BAM format. Alignments of
Complete Genomics data can be imported using this.

e Complete Genomics master VAR files can be converted to VCF using tools provided by
Complete Genomics, and imported into the CLC Genomics Workbench using the VCF track
importer.

Once imported, data originating from any sequencing platform can be analyzed in the CLC
Genomics Workbench.

Clicking on the Import (;%,) button in the top toolbar will bring up a list of the supported data
types as shown in figure 7.7. Select the appropriate format to launch the importer.

Standard Import... Crl+|

Tracks...

llumina...

PacBio...

Fasta Read Files...

Sanger...

lon Torrent...

MGI/BGL...
RMA Spike-ins...
SAM/BAM Mapping Files...

Import Metadata...

o | BT | 206 W@ W W W oW B 0o

Import Primer Pairs...

Figure 7.7: Choosing what kind of data you wish to import.

To specify the files to import, select either Add folders, in which case you then choose one or
several folders from which all the files should be imported, or Add files, in which case you select
individual files to import. Once files have been selected, configure the import options, which are
described in the following sections.

Files can be removed from the list by selecting them and clicking on the Remove button.

If the wrong NGS importer was used to import your data, please check, and edit if necessary, the
"Read Group" information in the "Element Info" view. To edit this information, choose from the
drop-down menu the sequencing platform used to generate the data (figure 7.8) and click OK.
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[ site2-replicatea (paired) *
Fixed Fields
~ Hame Edit

ST TR, ¢ Edit Read Group Information X
* Description Edit

jio] ddb25a20-5f04-4028-beda-0d71c9076adb
~ Metadata Refresh Sample  Site2-replicateA
™ Unavalable Reff e Deete Platform [ ILLUMINA v
S - CAPILLARY
+ Read group Edit L5454
ID: ddb25320-5/04-4028-beda-0d71c9076adb SOLID
Sample: Site2-replicateA HELICOS
Platiorm: lllumina TONTORRENT
~ Paired status Edit PACEED
PACBIO_HIFI
Paired sequences GENEREADER
Minimum distance: 200, Maximum distance: 550 NANOPORE |
Read orientation: Forward Reverse BGISEQ
Not defined

Figure 7.8: Editing the platform used to generate the data in the "Element Info" view.

7.3.1 lllumina

CLC Genomics Workbench supports data from Illumina’s Genome Analyzer, HiSeq 2000, NextSeq
and the MiSeq systems. Choosing the Illumina importer opens the dialog shown in figure 7.9.
Fastq format files and fastq format files compressed using gzip (.gz), zip (.zip) or bzip2 (.bz2) can
be imported.

This importer is also available when a workflow is launched, and the Select file for import option
is selected (aka on-the-fly import). Choose "lllumina" from the drop down menu beside that
option. See section 12.3 for further details.

For this importer, the drop down menu of input file locations includes the option BaseSpace.
When selected, an Access BaseSpace... button is presented. Clicking on this opens a browser
window, where your lllumina BaseSpace credentials can be entered. After doing that, granting
the Workbench relevant access permissions and closing the browser window, you will be able
to select files from BaseSpace in the Illumina High-Throughput Sequencing Import wizard. Your
BaseSpace credentials remain valid for your current Workbench session.

No prior configuration is necessary to import from BaseSpace, but configuration options are
available in Preferences (see section 4.4).

General options for the lllumina importer

The settings in the General options area of the dialog are:

e Paired reads. Enable this option when importing Paired-end or Mate-pair data.

When enabled, you can specify the paired data type and the expected distance range in the
"Paired read information" section of the dialog, which is described later in this section.

For paired data, pairs of files should be selected. The first reads of read pairs are expected
in one file and the second reads of the pairs in another file. Multiple pairs of files can be
selected. To determine which files form pairs, the files are sorted based on their names.
The rules described below are then applied to determine whether the pairs of files are valid
pairs.

The organization of the files can be customized using the Custom read structure field,
described under lllumina options later in this section.
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! lllumina High-Threughput Sequencing Import X
g ghp q glmp

Select files of i Lt/ f L
1, Choose where to run elect fles of types llumina bt/ fasta/.fa)

Location | File system ~
2. Import files and options Selected fles (4)

3. Result handling Z:\testdata\QlAseq panels\3011213011z-small01_S42_L002_R1_001.fastq.gz
Z:\testdata\QIAseq panels\3011243011z-small01_542_L002_R2_001.fastq.qz
4, Save location for new Z:\testdata\QlAseq panels|30112430 11z-small03_542_1002_R1_001.fastg.qz

elements Z:\testdata\QlAseq panels|30112\3011z-small03_S542_L002_R2_001.fastq.qz

Add folders Add files Remove

General options Paired read information
[] Paired reads Paired-end (forward-reverse) Mate-pair (reverse-forward)
Discard read names Minimum distance |1 Maximum distance |1000

Discard quality scares

Tlumina options
Remove failed reads Quality scores  NCBIfSanger or Ilumina Pipeline 1.8 and later ~
[[] MiSeq de-multiplexing
Trim reads
[[] 3cin reads from different lanes
[[] Custom read structure Structure definition|R1,R2

Help Reset Previous Finish Cancel
Figure 7.9: Importing data from Illlumina systems.

Default rules for determining pairs of files

First, the selected files are sorted based on the file names. Sorting is alphanumeric, except
for files coming off the CASAVA1.8 pipeline, where pairs are organized according to their
identifier and chunk number.

For example, for files from CASAVA1.8, files with base names like: ID_R1_001, ID_R1_002,
ID_R2_001, ID_R2_002, the files would be sorted in the order below, where it is assumed
that files with names containing "R1" contain the first sequences of the pairs, and those
containing "R2" in the name contain the second sequence of the pairs.

1. ID_R1_001
2. ID_R2_001
3. ID_R1_002
4. ID_R2_002

In this example, the data in files ID_R1_001 and ID_R2_001 are treated as a pair, and
ID_R1_002, ID_R2_002 are treated as a pair.

The following checks are then carried out for each prospective pair of files to determine
whether those files form a valid pair:

— Ifthe file names appear to follow the following naming format: <sample name>_L<at least one
then the name of each file in the pair must have the same sample name and lane
information. If they do not, no data is imported from those files and a message is
printed in the log.

— If the file names do not follow the naming format described above, but do contain
"_R1" or "_R2" in their names, then the first file of the pair must contain "R1" in the
name and the second file name must contain "R2". If this condition is not met, no
data is imported from those files and a message is printed in the log. Note that if
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"_R1" or "_R2" appear more than once in a filename, the last instance in the name
is used.

- If the file names do not match either of the cases above, then import is allowed to
proceed. l.e. No further checks are done to attempt to validate if the pairs of files, as
per their order in the sorted list, are a valid pair based on their filenames.

If the Join reads from different lanes option, in the Illumina options section of the dialog,
is enabled, then valid pairs of files with the same lane information in their file names will
be imported into the same sequence list. If a valid pair of files do not contain the same
lane information in their names, then no data is imported from those files and a message
is printed in the log.

Within each file, the first read of a pair will have a 1 somewhere in the information line.
In most cases, this will be a /1 at the end of the read name. In some cases though
(e.g. CASAVAL.8), there will be a 1 elsewhere in the information line for each sequence.
Similarly, the second read of a pair will have a 2 somewhere in the information line - either
a /2 at the end of the read name, or a 2 elsewhere in the information line.

e Discard read names. For high-throughput sequencing data, the naming of the individual
reads is often irrelevant given the huge amount of reads. This option allows you to discard
read names to save disk space.

Note: If you do not choose to discard read names, you can quickly check that the imported
data contains the expected pairs by looking at the first few sequence names of the imported
sequence list in the CLC Genomics Workbench. The first two sequences should have the
same name, except for a 1 or a 2 somewhere in the read name line.

e Discard quality scores. Quality scores are visible in the mapping view and they are used
during variant detection. If this is not relevant for your work, you can enable the Discard
quality scores option. This can reduce disk space usage and memory consumption. Read
more about the quality scores of lllumina data below.

Paired read information When the Paired reads option is enabled, options in the "Paired read
information" section of the dialog can be edited. Here, you specify the type of paired data,
Paired-end (forward-reverse) or Mate-pair (reverse-forward), and the expected distance range.

In the Workbench, the only difference between paired-end (forward-reverse) or mate-pair (reverse-
forward) is the expected orientation of the reads: forward-reverse in the case of paired end data
and reverse-forward in the case of mate pairs.

The paired read distance includes the full read sequence, i.e. from the beginning of the forward
read to the beginning of the reverse read (figure 7.10). The distances are usually defined during
the library preparation of your sequencing experiment, but in doubt you can enter default values:
for paired-end the distances are between 1 and 1000 bp while mate-pair reads typically have
longer distances between 1000-5000 bp (and sometimes up to 10000). Note that the tools
usually used subsequently to process lllumina reads (such as Map Reads to Reference or RNA-
Seq Analysis) have an "Auto-detect paired distances" option that is enabled by default. As long
as this option is used, mis-specifying the distances during import should bear no consequences.

Read more about handling paired data in section 7.3.7.
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Complete overlap

Partly overlap

With insert

Figure 7.10: Green lines represent forward reads, red lines reverse reads, and in blue is shown
the distance of the sequenced DNA fragment. Thus, if there is a complete overlap, the minimum
distance will not be O, but the length of the overlap.

lllumina options

o Remove failed reads. If you check Remove failed reads, reads that did not pass a quality
filter (as indicated within the fastq files) will be ignored during import.

Part of the header information for the quality score has a flag where Y means failed and N
means passed. In this example, the read has not passed the quality filter:

@EAS139:136:FC706VJ:2:2104:15343:197393 1:Y:18:ATCACG

If you import paired data and one read in a pair is removed during import, the remaining
mate will be saved in a separate sequence list with single reads.

o MiSeq de-multiplexing. Using this option on MiSeq multiplexed data will divide reads into
different files based on the "IndexSequence" of the read header:

@Instrument:RunID:FlowCellID:Lane:Tile:X:Y:UMI ReadNum:FilterFlag:0:IndexSec

e Trim reads. When enabled, reads are trimmed when a B is encountered at either end of
the reads in the input file. This option is only available when the "Quality score" option has
been set to lllumina Pipeline 1.5 to 1.7 as a B in the quality score has a special meaning
as a trim clipping in this pipeline. This trimming is carried out whether or not you choose to
discard quality scores during import.

¢ Join reads from different lanes. When enabled, fastq files from the same sequencing run
but from different lanes are imported as a single sequence list.

Lane information is expected in the filenames as "_L<digits>", e.g. "LO01" for lane 1. If
this patterns occurs more than once in a filename, the last instance in the name is used.
For example, if filenames were myFile_1001_L1.fastg then the lane information is
taken to be L1.

e Custom read structure. If the default organization of lllumina files for import does not match
what is needed, you can enable custom read structure and specify the desired organization
in the structure definition field. Fastq files are specified by the read information in the name
(e.g. R1, R2, I1, 12). When separated by a space, the specified reads for a given spot are
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concatenated on import. When comma separated, a paired sequence list is imported, with
the first sequence in the pair made up of the read or reads listed before the comma, and
the second sequence made up of the read or reads listed after the comma.

For example:

- If R2, R1 was entered, a paired sequence list would be imported. The first sequence
of each pair would contain a read from the R2 fastq file, and its partner would contain
the corresponding read from the R1 fastq file.

- If I1 R1 was entered, a sequence list containing single reads would be imported.
Each read would contain sequence from the 11 fastq file prepended to sequence from
the R1 fastq file.

- If R2 R1, R3 was entered, a paired sequence list would be imported. The first
sequence of each pair would contain a read from the R2 fastq file prepended to the
corresponding read from the R1 fastq file. The second sequence of each pair would
contain the corresponding read from the R3 fastq file.

This could represent the situation where R1 contains forward reads, R3 has reverse
reads, and R2 contains molecular indices.

In the next wizard step, options are presented for how to handle the results (see section 10.2).
If you choose to Save the results, an option called "Create subfolders per batch unit" becomes
available. When that option is checked, each sequence list is saved into a separate folder under
the location selected to save results to. This can be useful for organizing subsequent analysis
results and for running analyses in batch mode (see section 10.3).

Quality scores in the lllumina platform

When using the Illumina importer, you can select the quality score scheme applicable for your
data at the bottom of the dialog (figure 7.11).

General options Paired read information
[] paired reads Paired-end (forward-reverse)

[] Discard read names Minimum distance |1

|:| Discard quality scores

Tlumina options

[] Remove failed reads Quality scores |NCBI/Sanger or llumina Pipeline 1.8 and later ~

[ ] MiSeq de-multiplexing INCBI/Sanger or Ilumina Pipeline 1.8 and later

Tlumina Pipeline 1.2 and earlier
Trim reads Ilumina Pipeline 1.3 and 1.4

P ctm 1
[] Join reads from different lanes T2 Fpcie LS o L7

Previous 1ext Finish Cancel

Figure 7.11: Selecting the quality score scheme.

There are four options:

e NCBI/Sanger or lllumina 1.8 and later. Using a Phred scale encoded using ASCIl 33 to
93. This is the standard for fastq formats except for the early lllumina data formats (this
changed with version 1.8 of the lllumina Pipeline).
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¢ lllumina Pipeline 1.2 and earlier. Using a Solexa/lllumina scale (-5 to 40) using ASCII 59
to 104. The Workbench automatically converts these quality scores to the Phred scale on
import in order to ensure a common scale for analyses across data sets from different
platforms (see details on the conversion next to the sample below).

e lllumina Pipeline 1.3 and 1.4. Using a Phred scale using ASCII 64 to 104.

¢ lllumina Pipeline 1.5 to 1.7. Using a Phred scale using ASCII 64 to 104. Values 0 (@)
and 1 (A) are not used anymore. Value 2 (B) has special meaning and is used as a trim
clipping. If this option is selected and the Trim reads option is checked, the reads are
trimmed when a B is encountered at either end of the reads in the input file .

Further information about the FASTQ format, including quality score encoding, is available at
http://en.wikipedia.org/wiki/FASTQ format.

Small samples of three kinds of files are shown below. The names of the reads have no influence
on the quality score format:

NCBI/Sanger Phred scores:

@SRR001926.1 FC00002:7:1:111:750 length=36
TTTTTGTAAGGAGGGGGGTCATCAAAATTTGCAAAA
+SRR001926.1 FC00002:7:1:111:750 length=36
IITIIIITIIIIIIITIIIIIIIIIIIIFIIIIY IB<IH
@SRR001926.7 FC00002:7:1:110:453 length=36
TTATATGGAGGCTTTAAGAGTCATAGGTTGTTCCCC
+SRR001926.7 FC00002:7:1:110:453 length=36
IIIIIIIIIII:"III?=IIIIII+&III/3I8F/&

[llumina Pipeline 1.2 and earlier (note the question mark at the end of line 4 - this is one of the
values that are unique to the old lllumina pipeline format):

@SLXA-EAS1 89:1:1:672:654/1
GCTACGGAATAAAACCAGGAACAACAGACCCAGCA
+SLXA-EAS1 _89:1:1:672:654/1
cccceccececceccecceccceccecceecccecececc]e Y 'eVeZzecbSYb?
@SLXA-EAS1_89:1:1:657:649/1
GCAGAAAATGGGAGTGAAAATCTCCGATGAGCAGC
+SLXA-EAS]1 89:1:1:657:649/1
cccccecceccccecbecbeceb Y YcecbeeccZec Y bR Y

The formulas used for converting the special Solexa-scale quality scores to Phred-scale:

Qphred = —10 10glO p

Qsole:pa =-10 1Oglo ﬁ

A sample of the quality scores of the lllumina Pipeline 1.3 and 1.4:

QHWI-E4_9_ 30WAF:1:1:8:178
GCCAGCGGCGCAAAATGNCGGCGGCGATGACCTTC


http://en.wikipedia.org/wiki/FASTQ_format
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+HWI-E4_9 30WAF:1:1:8:178
babaaaa\ababaaaaREXabaaaaaaaaaaaaaa
QHWI-E4_9_ 30WAF:1:1:8:1689
GATGGAGATCTCGACCTNATAGGTGCCCTCATCGG
+HWI-E4_9 30WAF:1:1:8:1689
aab']_aaaaaaaaaal[ER‘abaaalaaaaaaaal

Note that it is not possible to see from that data itself that it is actually not Illumina Pipeline 1.2
and earlier, since they use the same range of ASCII values.

To learn more about ASCII values, please see http://en.wikipedia.org/wiki/Ascii#
ASCII_printable_characters.

7.3.2 PacBio
Choosing the PacBio importer will open the dialog shown in figure 7.12.

Note: PacBio HiFi reads are not fully supported. Of particular note: Tools that carry out de novo
assembly do not support this data type, and quality scores are capped at 64, affecting tools that
make use of such scores, e.g. variant detection tools.

& PacBio High-Throughput Sequencing Import

Select files of types PacBio (.sam/.bam/.bas.h5/.bax.h5/.fastq/.fo/. fasta/.fa/. fna)
1. Choose where to run
Location |File system v
2. Import files and options Selected files (1)
3. Result handing C: I 2 Eio datalpachio_read.fa
4, Save location for new
alements
s
‘General options PacBio options
[[] Discard read names [[] Mark as HFi reads
[] Discard quality scores
Help Reset Previous Next Finis Cancel

Figure 7.12: Importing data from PacBio.

We support import of the following file formats containing PacBio reads:

e H5 files (.bas.h5/.bax.h5)which contain one of two things. .bas.h5 files produced
by instruments prior to PacBio RS Il contain sequencing data such as reads and quality
scores. .bas.hb files from more recent PacBio instruments contain a list of .bax.h5 files
where the actual sequencing data is stored. When importing H5 files, the user needs to
select both the .bas.h5 file and all the accompanying .bax.h5 files belonging to a data set.

e Fastq files (. fastqg) which contain sequence data and quality scores. Compressed Fastq
(.fastqg.gz)files are also supported.

e Fasta files (. fasta) which contain sequence data. Compressed Fasta (. fasta.gz)files
are also supported.

e SAM or BAM files (. sam/ .bam) . The mapping information is discarded during import.

Under General options you have the following choices:


http://en.wikipedia.org/wiki/Ascii#ASCII_printable_characters
http://en.wikipedia.org/wiki/Ascii#ASCII_printable_characters
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o Discard read names. For high-throughput sequencing data, the naming of the individual
reads is often irrelevant given the huge amount of reads. This option allows you to discard
read names to save disk space.

e Discard quality scores. Quality scores can be visualized in the mapping view and used for
SNP detection. If this is not relevant for your work, you can choose to Discard quality scores.
Discarding quality scores will reduce both disk space usage and memory consumption.
As PacBio quality scores currently contain very little information, we recommend that you
discard them. When importing Fasta files, this option is not available, since Fasta files do
not contain quality scores.

Under PacBio options you find the following setting;:

e Mark as HiFi reads. If checked, the reads will be recognized as PacBio HiFi sequencing
reads as opposed to regular allowing tools to apply HiFi specific settings when relevant.

Click Next and choose how the result of the import should be handled. We recommend choosing
Save which will save the results directly to the disk.

Mark imported PacBio reads as HiFi

To mark already imported PacBio reads as PacBio HiFi, change the so-called "Read group" value
for the imported sequence list:

Open the sequence list in the View Area.
Click on the "Show Element Info" icon ([) found at the bottom of the window.
Click on Edit next to Read group.

In the Platform dropdown, change from PACBIO to PACBIO_HIFI.

o & L dp PR

Click on OK.

7.3.3 Fasta read files

The Fasta importer is designed for high volumes of read data such as high-throughput sequencing
data (NGS reads). When using this import option the read names can be included but the
descriptions from the fasta files are ignored. This data type can also be imported using the
on-the-fly import functionality available in workflows, described in section 12.3.

For import of other fasta format data, such as reference sequences, please use theStandard
Import (Ei,) as this import format also includes the descriptions. To have a reference in track
format, use the Tracks (E;E’) option and set the "Type of file to import" to FASTA.

The dialog for importing data in fasta format is shown in figure 7.13.
Compressed data in gzip format is also supported (.gz).

The General options to the left are:
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P Fasta High-Throughput Sequencing Import s
Select files of types Fasta (.fasta/.fna/.fa
1. Choose where to run e : R
Location |File system ~
2. Import files and options Selected files (2)
. 5| L
3. Result handing C \Desktoplread.fa
C: N Desktopref. fa
4, Savelpcation for new
elements Add folders Add files Remove
General options Paired read information
[ Paired reads Forward-reverse Reverse-forward
[] Discard read names Minimum distance |1 Maximum distance |1000
Help Reset Previous Finish Cancel

Figure 7.13: Importing data in fasta format.

e Paired reads. For paired import, the Workbench expects the forward reads to be in one file
and the reverse reads in another. The Workbench will sort the files before import and then
assume that the first and second file belong together, and that the third and fourth file
belong together etc. At the bottom of the dialog, you can choose whether the ordering of the
files is Forward-reverse or Reverse-forward. As an example, you could have a data set with
two files: samplel_fwd containing all the forward reads and samplel_rev containing all
the reverse reads. In each file, the reads have to match each other, so that the first read
in the fwd list should be paired with the first read in the rev list. Note that you can specify
the insert sizes when importing paired read data. If you have data sets with different insert
sizes, you should import each data set individually in order to be able to specify different
insert sizes. Read more about handling paired data in section 7.3.7.

e Discard read names. For high-throughput sequencing data, the naming of the individual
reads is often irrelevant given the huge amount of reads. This option allows you to discard
this option to save disk space.

o Discard quality scores. This option is not relevant for fasta import, since quality scores are
not supported.

Click Next to adjust how to handle the results (see section 10.2). We recommend choosing Save
in order to save the results directly to a folder, since you probably want to save anyway before
proceeding with your analysis. There is an option to put the import data into a separate folder.
This can be handy for better organizing subsequent analysis results and for batching (see section
10.3).

7.3.4 Sanger sequencing data

The Sanger High-Throughput Sequencing Data Import tool is designed to handle the large volumes
of Sanger data. Formats supported are ab, abi, abl, scf and phd. Compressed data in gzip
format is also supported (.g2).

Sanger sequencing data can also be imported using the standard Import ([%,) tool (section 7).
The following are key differences of the high throughput importer when compared to the standard
importer:

e |t is designed to handle large volumes of data efficently.
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e A given batch of sequences is imported to a single sequence list. The standard importer
creates a single sequence element for each imported sequence.

e The chromatogram traces are removed (quality scores remain). This improves performance;
trace data takes up a lot of disk space, and this can impact speed and memory consumption
of downstream analyses.

e Paired reads are supported.
Sanger data can also be imported during a workflow run using on-the-fly import, described in

section 12.3. Both the standard importer ("Trace files") and the high throughput importer
("Sanger") are available using the on-the-fly import.

The configuration step when using the high throughput Sanger importer is shown in figure 7.14.

] Sanger High-Throughput Sequencing Import *

L Select files of types Sanger {.ab/abif.ab1/.scf/.phd)

Location | File system w
2. Import files and options Selected files (2)

3. Resut handling C: N read _1.ab
C: N read _2.ah

4. Save lpcation for new
elements

Add folders Add files Remove
General options Paired read information
[ Paired reads Forward-reverse Reverse-forward
[ Discard read names Minimum distance |1 Maximum distance |1000
[ Discard quality scores
Help Reset Previous Finish Cancel

Figure 7.14: Selecting input and configuring a high throughput Sanger import

Configuring the import:

o Paired reads Import pairs of reads into a single sequence list. When enabled, the files
selected for import will be sorted, and then the first and second file will be imported together
as paired reads, the third and fourth file will be imported together as paired reads, etc.
The selection of "Forward-reverse" or "Reverse-forward" in the "Paired read information™
area determines whether the first file is treated as containing forward reads and the
second file reverse reads, or vice versa. As an example, with two files: samplel_fwd
containing forward reads and samplel_rev containing reverse reads, and selecting the
"Forward-reverse" option, you would get a single sequence list, marked as containing paired
reads, with the pairs in the expected orientation. Insert sizes can also be specified, using
the "Minimum distance" and "Maximum distance" settings. Data sets with different insert
sizes should be imported separately. Read more about handling paired data in section
7.3.7.

e Discard read names Selecting this option saves disk space. Names of individual sequences
are often irrelevant in large datasets.

¢ Discard quality scores Selecting this option can save substantial space, and can decrease
memory consumption for downstream activities. Quality scores should be retained if they
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are relevant to your work. For example, quality scores are used for variant detection and
can (optionally) be seen displayed in views of read mappings.

The next wizard step provides some options for handling the results (see section 10.2). When
the option to "Create subfolders per batch unit" is enabled, each sequence list created will be
put into its own subfolder. This can be helpful for running analyses in batches (see section 10.3)
and for organizing the results of subsequent analyses.

7.3.5 lon Torrent

Choosing the lon Torrent import will open the dialog shown in figure 7.15. This data type can
also be imported using the on-the-fly import functionality available in workflows, described in
section 12.3.

M 1on Torrent High-Throughput Sequencing Import >

Select files of types Ion Torrent (.sam/.bam/.sff[.fastq/.fq)
1. Choose where to run

Location |File system w
2. Import files and options Selected files (1)

3. Resulthandling C: I \Dovinloads reads, s

4. Save locabion for new
elements

Add folders Add files Remove

i1
g
]

General options Ion Terrent options
[ Discard read names Use dipping information
[ Discard quality scores

Help Reset Previous Next Finish Cancel

Figure 7.15: Importing data from lon Torrent.

The following file formats from the lon Torrent system can be imported:

e SFF (.sff ) Sff files may provide extra information about adapter regions or regions of low
quality.

e Fastq (. fastq). Quality scores are expected to be in the NCBI/Sanger format (see section
7.3.1). Compressed data in gzip format is also supported (.g2).

e SAM or BAM (. sam/ .bam). Mapping information is discarded during import.
The General options, at the bottom left of the import dialog are:

e Discard read names. For high-throughput sequencing data, the names of the individual
reads is often irrelevant. This option allows you to discard the read names to save disk
space.

o Discard quality scores. Quality scores are visualized in the mapping view and they are
used for variant detection. If this is not relevant for your work, you can select this option to
discard the quality scores, to save disk space and decrease memory consumption.

The option Use clipping information, at the bottom right, applies to the import of sff format files,
indicating whether clipping information in the files should be used or not.
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7.3.6 MGI/BGI

Choosing the MGI/BGI import will open the dialog shown in figure 7.16. This data type can
also be imported using the on-the-fly import functionality available in workflows, described in

section 12.3.

B MGI/BGI Sequencing Import

1. Choose where to run
2. Import files and options

3. Result handling

Select files of types MGI/BGI (. fastg/.fq)
Location |File system w

Selected files (2)

v: N MGI-BGI\dbseq-t7-wespe 150 \sample4-10k_1.fq.qz
Ve \MGI-BGIdbseq-t7-wes-pe 150 \sample4- 10k_2.fq.gz

4. Save location for new
elements Add folders Add files Remave

General options Faired read information

Paired reads (®) Forward-reverse () Reverse-forward

[] Discard read names Minimum distance |1 Maximum distance | 1000

[ Discard quality scores

Help Reset Previous Finish Cancel

Figure 7.16: Importing data from MGI/BGI.

The following file formats from the MGI and BGI systems can be imported:

e Fastq (.fastqg/.£fq). Quality scores are expected to be in the NCBI/Sanger format (see
section 7.3.1). Compressed data in gzip format is also supported (.gz).

The General options to the left are:

o Paired reads. The Workbench will pair up files based on the names of the first read. At

the bottom of the dialog, you can choose if read 1 and read 2 are Forward-reverse or
Reverse-forward. As an example, you could have a data set with two files where the names
of the first reads are @samplel/1 and @samplel/2. With Forward-reverse ordering
the reads from the file with @samplel/1 are forward and the reads from the file with
@samplel/2 are reverse. Note that you can specify the insert sizes when importing paired
read data. If you have data sets with different insert sizes, you should import each data set
individually in order to be able to specify different insert sizes. Read more about handling
paired data in section 7.3.7.

Discard read names. For high-throughput sequencing data, the naming of the individual
reads is often irrelevant given the huge amount of reads. This option allows you to discard
this option to save disk space.

Discard quality scores. Quality scores are visualized in the mapping view and they are
used for SNP detection. If this is not relevant for your work, you can choose to Discard
quality scores. One of the benefits from discarding quality scores is that you will gain a lot
in terms of reduced disk space usage and memory consumption.
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7.3.7 General notes on handling paired data

During import, information about paired data (distances and orientation) can be specified (see
figure 7.9) and stored by the CLC Genomics Workbench. All subsequent analyses automatically
take differences in orientation into account. Once imported, both reads of a pair will be stored in
the same sequence list. The forward and reverse reads (e.g. for paired-end data) simply alternate
so that the first read is forward, the second read is the mate revere read; the third is again
forward and the fourth read is the mate reverse read and so on. When manipulating sequence
lists with paired data, be careful not break this order.

You can view and edit the orientation of the reads after they have been imported by opening the
read list in the Element information view ([%), see section 13.4, as shown in figure 7.17.

[ NB9s5-48-5-15... %

Fixed Fields
~ Mame Edit

MNB965-48-5-15_548_R1_001 (paired) rimmed (paired)
~ Description Edit

A
Edit Paired Information ]

V| Paired sequences
~ Metadata Refresh

~ Read group Edit Minimum distance | 1 Maximum distance | 1000

ID: 961160b-b780-4936-91d9-5b2cA53503 Orientation e -
Sample: NBI65-48-5-15_S48_R1_001
Platform: ILLUMINA

~ Paired status Edit
Paired sequences = " Carcel |
Winimum distance: 1, Maximum distance: 1,000 = lLEE‘/
Read orientation: Forward Reverse \

Figure 7.17: The paired orientation and distance.

In the Paired status part, you can specify whether the CLC Genomics Workbench should treat the
data as paired data, what the orientation is and what the preferred distance is. The orientation
and preferred distance is specified during import and can be changed in this view. If the "Paired
sequences" box is unchecked, the sequences will be handled as single (non paired) data.

Note that the paired distance measure that is used throughout the CLC Genomics Workbench is
always including the full read sequence. For paired-end libraries it means from the beginning of
the forward read to the beginning of the reverse read.

7.3.8 SAM and BAM mapping files

The CLC Genomics Workbench supports import and export of files in SAM (Sequence Alignmen-
t/Map) and BAM format, which are designed for storing large nucleotide sequence alignments.
Read more and see the format specification at http://samtools.sourceforge.net/

The Workbench includes support for importing SAM and BAM files from Complete Genomics.

Note! If you wish to import the reads in a SAM/BAM file as a sequence list, disregarding any
mapping information, please use the Standard import tool instead (see section 7.1).

For a detailed explanation of the SAM and BAM files exported from CLC Genomics Workbench,
please see Appendix J.

Input data for importing a mapping from a SAM/BAM file To import a mapping from a
SAM/BAM file containing mapping data into the Workbench, you need to:

e Provide the SAM/BAM file


http://samtools.sourceforge.net/
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e Specify the reference sequences that are referred to within that file. The references can
either be sequences already imported into the Workbench, or, if appropriately recorded in
the SAM/BAM file, can be fetched from URLs specified in the SAM/BAM file.

The mapping is built up within the Workbench using the reference sequence data, the reads and
the information from the SAM/BAM file about how the reads are associated with a particular
reference.

Data created in the Workbench after importing a SAM/BAM mapping file

e Reads recorded as mapping to a particular reference that is known inside the Workbench
are imported as part of the mapping for that reference.

e Reads recorded as not mapping to any reference are imported into a sequence list.

— If they are part of an intact pair, they are imported into a sequence list of paired data.

— If they are single reads or a member of a pair that did not map while its mate did, they
are imported into a sequence list containing single reads.

One list is made per read group, with the potential that several such lists could be produced
from a single mapping import. If you do not wish to import the unmapped reads, deselect
the Import unmapped reads option in the final step of the tool dialog.

e Reads recorded as mapping to a reference sequence that is not known within the Workbench
are not imported.

When setting up the import, you are given the option of creating a track-based mapping, or a
stand-alone mapping. In the latter case, if there is only one reference sequence, the result will be
a single read mapping (=). When there is more than one reference sequence, a multi- mapping
object (E=) is created.

Please note that mappings within the CLC Genomics Workbench do not allow for an individual read
sequence to map to more than one location. In cases where a SAM/BAM file contains multiple
alignment records for a single read, only one such record will be used to build the mapping.

Running the SAM/BAM Mapping Files importer Click on the Import button on the toolbar or
go to:

File | Import (%) | SAM/BAM Mapping Files (=)

This will open a dialog where you select the SAM/BAM file to import as well as the reference
sequences to be used (Figure 7.18).

When you select the reference sequence(s) two options exist:
1. Select a matching reference sequence that has already been imported into the Workbench.
Click on the "Find in folder" icon () to localize the reference sequence.

2. If the SAM/BAM file already contains information about where to find the reference
sequence, tick the "Download references" box to automatically download the reference
sequence.
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The selected reference sequence(s) will be listed under "References in files" with "Name",
"Length", and "Status". Whenever the correct reference sequence (with the correct name and
sequence length) has been selected the "Status" field will indicate this with an "OK". The length
of your reference sequence must match exactly the length of the reference specified in the
SAM/BAM file. The name is more flexible as it allows a range of different "synonyms" (with no
distinction between capital and lowercase letters). E.g. for chromosome 1 the allowed synonyms
would be: 1, chrl, chromosome_1, nc_000001, for chromosome M: m, mt, chrm, chrmt,
chromosome_m, chromosome_mt, nc_001807, for chromosome X: X, chrx, chromosome_x,
nc_000023, and for chr Y: y, chry, chromosome_y, nc_000024.

If there are inconsistencies in the names or lengths of the reference sequences being chosen
and those recorded in the SAM/BAM file, a comment (for example, "Length differs" or "Input
missing") will appear in the "Status" column of the table "References in files". Note that if
you are using a CLC Genomics Server to import files located on the Server (rather than locally),
checks for corresponding reference names and lengths cannot be carried out and this table will
remain empty. This means that you will be able to continue to launch the import regardless of
whether the correct references were specified, leading to an error in cases where the references
were incorrect.

Unmatched reads (reads that are mapped to an unmatched reference e.g. a SAM reference for
which there is no CLC reference counterpart) are not imported. The same is the case whenever
inconsistencies have occurred with respect to name or length. The log lists all mapping data or
unmatched reads that were not imported and marks whether import failed because of unmatched
reads being present in the SAM/BAM file or because of inconsistencies in name/length.

Notes regarding reference sequence naming Reference sequences in a SAM/BAM file cannot
contain spaces. If the name of a reference sequence in the Workbench contains spaces, the
Workbench assume that the names of the references in the SAM file will be the same as the
names of the References within the Workbench, but with all spaces removed. For exapmple, if your
reference sequence in the Workbench was called my reference sequence, the Workbench
would recognize a reference in the SAM file as the appropriate reference if it was of the same
length and had the name myreferencesequence.

Neither the @ character nor the = character are allowed within reference sequence names in
SAM files. Any instances of these characters in the name of a reference sequence in the
Workbench will be replaced with a _ for the sake of identifying the appropriate reference when
importing a SAM or BAM file. For example, if a reference sequence in the Workbench was called
my=reference@sequence, the Workbench would recognize a reference in the SAM file as the
appropriate reference if it was of the same length and had the name my_ reference_sequence.

Click Next to specify how to handle the results (Figure 7.19). Under Output options the "Save
downloaded reference sequence" will be enabled if the "Download references" box was ticked in
the previous step (which would be the case when the SAM/BAM file contained information about
where to find the reference sequence e.g. if the SAM/BAM file came from an external provider).

Ticking the "Create Reads Track" box results in the generation of a track-based mapping.
Alternatively, the "Create Stand-Alone Read Mapping" results in a normal read mapping file. By
ticking the "Import unmapped reads" box, a sequence list of the unmapped reads will be created.
To avoid importing unmapped reads, untick this box.

We recommend choosing Save in order to save the results directly to a folder, as you will probably
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Figure 7.18: Defining SAM/BAM file and reference sequence(s).
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Figure 7.19: Specify the result handling.

wish to save the data anyway before proceeding with your analysis. For further information about
how to handle the results, (see section 10.2).

Note that this import operation is very memory-consuming for large data sets, and particularly
those with many reads marked as members of broken pairs in the mapping.

7.4 Import RNA spike-in controls

The CLC Genomics Workbench has a dedicated tool for importing RNA spike-in control data:
Import | RNA Spike-ins

The wizard offers the option to import a standard ERCC file as provided by Thermo Fisher
Scientific, or a custom made one (figure 7.20).

To import a standard ERCC file, look for ERCC Controls Analysis and ERCC Control Annotation
files on the Thermo Fisher Scientific website, download both *.txt files on your computer, and
start the importer. Select the option "ERCC" and specify the location of the analysis and
annotation files in the relevant "ERCC Input Selection" fields at the bottom of the wizard.
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[ RNA Spike-ins )
. Select spike-in type
1. Select spike-in type Input Settings
Eustom
'@ ERCC
Custom Input Selection
Tab-separated file
ERCC Input Selection
ERCC controls analysis | C:\Users), \Desktop'cms_095046. bt
ERCC controls annotation | C:\Users) \Desktoplcms_095047. txt
? C‘\\ Previous Next Finish Cancel

Figure 7.20: The RNA spike-in controls importer.

For custom-made spike-in controls, choose the "Custom" option and specify in the "Custom
Input Selection" field a tab-separated file (*.tsv or *.txt) containing the spike-in data organized as
such: sequence name in the first column, nucleotide sequence in the second column, followed
by as many columns as necessary to contain the concentrations of the spike-in measures
in attomoles/microliters. Concentrations must not contain commas: write 15000 instead of
15,000. Remove any white space and save the table as a tab-separated TSV or TXT file on your
computer.

It is also possible to import Lexogen Spike-in RNA Variant Control Mixes by modifying the SIRV
files to fit the custom file requirements. Download the SIRV sequence design overview (XLSX)
from the Lexogen website and open it in Excel. In the annotation column, "c" designate the data
that should be imported ("i" is under-annotated while "O" is over-annotated). Filter the table to
only keep the rows having a 1 in the "c" column, then keep only - and in that order - the sequence
name, nucleotide sequence and concentration columns of the remaining rows. Reformat the
values to numerical values in attomoles/microliters before saving the table as a *.tsv file. Import
the file in the workbench using the "Custom" option.

Once a spike-in file is specified, click Next and choose to Save the file in the Navigation Area for
later use in RNA-Seq Analysis.

7.5 Import Primers
7.5.1 Import Primer Pairs

The Import Primer Pairs importer can import descriptions of primer locations from a generic text
format file or from a QIAGEN gene panel primer file.

To run the tool, go to:
Import (%) | Import Primer Pairs (s %)

This will open the wizard shown in figure 7.21. The first step is to select the data to import.

e Primer File Click on the folder icon in the right side to select your primer pair location file.

There are two primer pair formats that can be imported by the Workbench.
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m Primer Pair Import

Primer import parameters
1. Choose where to run

2. Primer import parameters Primer file selection

Primer file

@ Generic format

QIAGEM primer format

Reference selection

Reference track

E

Previous

Cancel

Figure 7.21: Select files to import.

— Generic Format Select this option for primer location files with the exception of QIAGEN
gene panel primers. Provide your primer location information in a tab delimited text
file with the following columns:

*
*
*

*

*

*

reference name
primerl first position
primerl last position
primer2 first position
primer2 last position
amplicon name

Column 1:
Column 2:
Column 3:
Column 4:
Column 5:
Column 6:

_— —~

5’end
3’end

—

)
)
)
)

—

5’end) on reference
3’end) on reference
on reference
on reference

Note: Primer position intervals are left-open and right-closed, so the leftmost position
of the primer on the reference (column 2 and 5) should have one subtracted.

An example of the format expected for each row is:

chrl

42 65 142 106

Ampliconl

Indicating forward and reverse primers covering the reference nucleotides [43, 65]
and [107, 142].

— QIAGEN Primer Format Use this option for importing information about QIAGEN gene
panel primers.

o Reference Track Use folder icon in the right side to select the relevant reference track.

Click Next to go to the wizard step choose to save the imported primer location file.

7.6 Data export

Data can be exported from the CLC Genomics Workbench to many standard formats. Supported
formats are listed in section I.1.1, but an easy way to see the full list is to launch the Export tool,
where they are presented in the first dialog window.

Launch the standard export functionality by clicking on the Export button on the toolbar, or
selecting the menu option:

File | Export ()

An additional export tool is available from under the File menu:
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File | Export with Dependent Elements

This tool is described further in section 7.6.5.

The general steps when configuring a standard export job are:

(Optional) Select data elements or folders to export in the Navigation Area.

Launch the Export tool by clicking on the Export button in the Workbench toolbar or by
selecting Export under the File menu.

Select the format to export the data to.

Select the data elements to export, or confirm elements that had been pre-selected in the
Navigation Area.

Configure the export parameters, including whether to output to a single file, whether to
compress the outputs and how the output files should be named. Other format-specific
options may also be provided.

Select where the data should be exported to.

Click Finish.

7.6.1 Export formats

Finding and selecting a format to export to When the Export tool is launched, a list of the
available data formats is presented (figure 7.22).

You can quickly find a particular format by typing a relevant search term into the text box at the
top of the Export window, as shown in figure 7.23. Any formats with that search term in their
name or description will be listed in the window. The search term is remembered when the Export
tool is next launched. Delete the text from the search box if you wish to have all export formats
listed.

Support for choosing an appropriate export format is provided in 2 ways:

If data elements are selected in the Navigation Area before launching the Export tool, then
a "Yes" or a "No" in the Supported formats column specifies whether or not the selected
data elements can be exported to that format. If you have selected multiple data elements
of different types, then formats that some, but not all, selected data elements can be
exported to are indicated by the text "For some elements”.

By default, supported formats appear at the top of the list.

If no data elements are selected in the Navigation Area when the Export tool is launched,
then the list of export formats is provided, but each row will have a "Yes" in the Supported
format column. After an export format has been selected, only the data elements that can
be exported to that format will be listed for selection in the next step of the export process.

Only zip format is supported when a folder, rather than data elements, is selected for
export. In this case, all the elements in the folder are exported in CLC format, and a zip file
containing these is created. See section 7.6.4.
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E Select export format &J‘
\
MName Description Extension Supported format —
AGP Split scaffolded contigs with scaffold meta data in AGP format [2ap, fasta] Yes -
Annotation CSV Export annotations on sequences in CSV format [cav] Yes L
Annotation Excel 2010 Export annotations on sequences in Excel format [xl=x] Yes
Annotation Excel 97-2007 Export annotations on sequences in Excel format [xls] Yes
Annotation tab delimited text  Export annotations on sequences in tab delimited format [txt] Yes
cLc Export data in rich CLC format. Allinformation and folder struct... [dd] Yes
cT Export RNA secondary structure information in CT format [ct] Yes
Col Export RNA secondary structure information in Col format [coll Yes
DMA Strider Export sequences and sequence lists in DNA Strider format [strider, str]  Yes
EMBL Export sequences in EMBL format [emb, embl] Yes
Excel 2010 Export tabular information in Excel format [xlsx] Yes -
Select m

Figure 7.22: The Select export format dialog. Here, some sequence lists had been selected in the
Navigation Area before the Export tool was launched. The formats that the selected data elements
can be exported to contain a "Yes" in the Selected format column. Other export formats are listed
below the supported ones, with "No" in the Supported format column.

E Select export format X

ved]|

Name Description Extension Supported format

Figure 7.23: The text field has been used to search for the term "VCF" in the export format name
or description field in the Select export dialog.

When the desired export format has been selected, click on the button labeled Select.

A dialog then appears, with a name reflecting the format you have chosen. For example if the
VCF format was selected, the window is labeled "Export VCF".

If you are logged into a CLC Server, you will be asked whether to run the export job using the
Workbench or the Server. After this, you are provided with the opportunity to select or de-select
data to be exported.

Selecting data for export In figure 7.24 we show the selection of a variant track for export to
VCF format.

Further information is available about exporting the following types of information:

e Tables: section 7.6.6

Variants to VCF format: section 7.6.7

Reports to JSON format: section 7.6.9

Graphics to a range of formats: section 7.6.10

Data element history: section 7.6.11
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Figure 7.24: The Select export dialog. Select the data element(s) to export.

7.6.2 Export parameters

The settings in the areas Basic export parameters and File name are offered when exporting to
any format.

There may also be additional parameters for particular export formats. This is illustrated for the
CLC exporter in figure 7.25.

Export CLC X

Spedify export parameters
Compatibility
2. Select Input Elements [[] Maximize compatibility with older CLC products

1. Choose where to run

3. Specify export parameters _
Basic export parameters

4. Salect output folder Use compression |Mone

File name
Output file name |dbsnp_mm10_ensembl_v86.dc
Custom file name dname}. {extension}

Help Reset Previous Finish Cancel

Figure 7.25: Configure the export parameters. When exporting to CLC format, you can choose to
maximize compatibility with older CLC products.

Examples of configuration options:

o Maximize compatibility with older CLC products This is described in section 7.6.4.

e Compression options Within the Basic export parameters section, you can choose to
compress the exported files. The options are no compression (None), gzip or zip format.
Choosing zip format results in all data files being compressed into a single file. Choosing
gzip compresses the exported file for each data element individually.

o Paired reads settings In the case of Fastq Export, the option "Export paired sequence lists
to two files" is selected by default: it will export paired-end reads to two fastq files rather
than a single interleaved file.

e Exporting multiple files If you have selected multiple files of the same type, you can choose
to export them in one single file (only for certain file formats) by selecting "Output as single
file" in the Basic export parameters section. If you wish to keep the files separate after
export, make sure this box is not ticked. Note: Exporting in zip format will export only one
zipped file, but the files will be separated again when unzipped.

After configuration, choose where to save the exported files to.
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7.6.3 Specifying the exported file name(s)

The names to give exported files can be configured in the export wizard. Names can be specified
directly or placeholders can be used. Placeholders specify particular types of information, and
thus are a convenient way to apply a consistent naming pattern to many exports.

The default is to use the placeholders {name} and {extension}, as shown in figure 7.26.
Using these, the original data element name is used as the basename of the exported file, and
the file format is used as the suffix. The actual filename that would result is shown in the Output
file name field for the first element being exported.

When deciding on an output name, you can choose any combination of the different placeholders,
standard text characters and punctuation, as in {name} ({day}—-{month}—-{year}). As you
add or remove text and terms in the Custom file name field, the text in the Output file name field
will change so you can see what the result of your naming choice will be for your data.

An example where specific text instead of a placeholder might be preferred would be if the
extension used for a particular format is not as desired. For example, the extension used for
fasta files is . fa. To use . fasta instead, replace {extension} with ".fasta in the Custom
file name field, as shown in figure 7.27.

When exporting a single file, the desired filename can just be typed in the Custom file name
field. This should not be done when exporting to more than one file, as this would result in every
exported file having an identical name.

Export BAM ®
Specify export parameters
1. Choose where to rn BAM parameters
2. Select Mapped Reads [ Create index
3. Speci rt
pecify expo Basic expor ter
4, Select output folder Output as single file

Use compression |None +

File name
Output fle name | SRR 3872514 (RNA-Seq reads).bam

Custom file name

{fname}. {extension}

Placeholders available for defining custom export file names are:
+ {name] or {1} - default name for the input object

+ {extension} - default extension for the chosen format

rs T Previay * icounter} - incremented number, useful when exporting
multiple files

+ {host} - name of the machine the job s run on

+ {user} - name of the user who launched the job

- fyear}, {month}, {day}, {hour), {minute} and {second} - date
and time of the export.

Figure 7.26: The default placeholders, separate by a "." are being used here. The tooltip for the
Custom file name field provides information about these and other available placeholders.

The following placeholders are available:

e {name} or {1} - default name of the data element being exported

{extension} - default extension for the chosen export format

{counter} - a number that is incremented per file exported. i.e. If you export more than one
file, counter is replaced with 1 for the first file, 2 for the next and so on.

{host} - name of the machine the job is run on

{user} - name of the user who launched the job

{year}, {month}, {day}, {hour}, {minute}, and {second} - timestamp information based on
the time an output is created. Using these placeholders, items generated by a tool at
different times can have different filenames.
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Note: Placeholders available for Workflow Export elements are different and are described in
section 12.2.3.

Exported files can be saved into subfolders by using a forward slash character / at the start of the
custom file name definition. When defining subfolders, all later forward slash characters in the
configuration, except the last one, are interpreted as further levels of subfolders. For example,
a name like /outputseqgs/level2/myoutput.fa would put a file called myoutput. fa into
a folder called 1evel2 within a folder called outputsegs, which would be placed within the
output folder selected in the final wizard step when launching the export tool. If the folders
specified in the configuration do not already exist, they are created. Folder names can also be
specified using placeholders.

[ Expont Fasta alignment ===

Set parameters
1. Choose where to run

Basic export parameters
2. Select Aigrments
se compression Hane »-
3. Setparameters
File name

Output fle name |ATPEaL ortholog signment. fa

Export Fasta alignment \ =)

Set parameters
1 Chaose where to un
? Basic export parameters
2. Select Algrments
— Use compresson None
3. Setparameters
File name

Output fie name ATPEa1 ortholog alignment. fasta
{input).fastal

2 =Y Previous Next Carcal

Figure 7.27: The file name extension can be changed by typing in the preferred file name format.

7.6.4 Export of folders and data elements in CLC format

The CLC Genomics Workbench stores data in CLC format. A CLC format file holds all the
information for a given data element. This means the data itself, as well as information about
that data, like history information.

Data can be exported in CLC format by selecting the CLC fomat, or the zip format, from the list
of available formats.

If CLC format is chosen, each selected data element can be exported to an individual file. An
option is offered later in the export process to apply gzip or zip compression. Choosing gzip
compression at this stage will compress each data element individually. Choosing zip produces
a single file containing the individual CLC format files. If a single zip file containing one or more
CLC format files is the desired outcome, choosing the zip format in the first step of the export
process specifies this directly.

If a folder is selected for export, only the zip format is supported. In this case, each data element
in that folder will be exported to CLC format, and all these files will be compressed in a single zip
file.

CLC format files, or zip files containing CLC format data, can be imported directly into a workbench
using the Standard Import tool and selecting "Automatic import" in the Options area.

Backing up and sharing data

If you are backing up data, or plan to share data with colleagues who have a CLC Workbench,
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exporting to CLC format is usually the best choice. All information associated with that data
element will then be available when the data is imported again. CLC format is also recommended
when sharing data with the QIAGEN Bioinformatics Support team.

If you are planning to share your data with someone who does not have access to a licensed CLC
Genomics Workbench but just wishes to view the data, then you can export to CLC format, and
they can run the CLC Genomics Workbench in Viewing Mode, which does not require a license
(section 1.4.7). In Viewing Mode, CLC format data can be imported and viewed in the same way
it would be using a licensed Workbench.

Compatibility of the CLC data format between Workbench versions

When exporting to CLC or zip format, the option "Maximize compatibility with older CLC products”
is presented at the Specify export parameters step. With that option checked, data is exported
without internal compression applied. This is only relevant when sharing data with someone
using a version of the CLC software where the compression applied by default is not supported.

Compatibility information:
e A new compression method was introduced with version 22.0 of the CLC Genomics

Workbench, CLC Main Workbench and CLC Genomics Server. Compressed data created
using those versions can be read by version 21.0.5 and above, but not earlier versions.

e Internal compression of CLC data was introduced in CLC Genomics Workbench 12.0, CLC
Main Workbench 8.1 and CLC Genomics Server 11.0. Compressed data created using
these versions is not compatible with older versions of the software. Data created using
these versions can be opened by later versions of the software, including versions 22.0
and above.

Information on how to turn off internal data compression entirely is provided in section 4.4. We
generally recommend, however, that data compression remains enabled.

7.6.5 Export of dependent elements

Sometimes it can be useful to export the results of an analysis and its dependent elements. That
is, the results along with the data that was used in the analysis. For example, one might wish to
export an alignment along with all the sequences that were used in generating that alighment.

To export a data element with its dependent elements:

e Select the parent data element (like an alignment) in the Navigation Area.
e Start up the exporter tool by going to File | Export with Dependent Elements.
e Edit the output name if desired and select where the resulting zip format file should be

exported to.

The file you export contains compressed CLC format files containing the data element you chose
and all its dependent data elements.

A zip file created this way can be imported directly into a CLC workbench by going to
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File | Import (&) | Standard Import

and selecting "Automatic import" in the Options area.

Compatibility of the CLC data format between Workbench versions Internal compression of
CLC data was introduced in CLC Genomics Workbench 12.0, CLC Main Workbench 8.1 and CLC
Genomics Server 11.0. If you are sharing data for use in software versions older than these,
then please use the standard Export functionality, selecting all the data elements, or folders
of elements, to export and choosing either CLC or zip format as the export format. Further
information about this is provided in section 7.6.4.

7.6.6 Export of tables
Data in tables can be exported to CSV, tab-delimited, Excel, or HTML format files.

The "Export all columns" option is selected by default. When it is deselected, options for
selecting the columns to export are presented in the next wizard step.

When selecting specific columns for export, the option "Export the table as currently shown" is
particularly useful if you have filtered, sorted, or selected particular columns in a table that is
open in a View. In this case, the effects of these manipulations are preserved in the exported
file. This option is not available for all data types.

When the "Export the table as currently shown" is unchecked or disabled, checkboxes for each
column to be exported are available to select or deselect. The buttons below that section can
help speed up the process of column selection:

e All Select all possible columns.
e None Clear the existing selection.
e Default Select a standard set of columns, as defined by the software for this data type.

e Last export Select the columns that were selected during the most recent previous export.

e Active View Select the same set of columns as those selected in the Side Panel of the
open data element. This button is only visible if the element being exported is in an open
View.

In the final wizard step, select the location where the exported elements should be saved.

The data exported will reflect any filtering and sorting applied.

Considerations when exporting tables

e Row limits Excel limits the number of hyperlinks in a worksheet to 66,530. When exporting
a table of more than 66,530 rows, Excel will "repair" the file by removing all hyperlinks. If
you want to keep the hyperlinks valid, you will need to subset your data and then export it
to several worksheets, where each would have fewer than 66,530 rows.
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Figure 7.28: Selecting table columns to be exported.

e Decimal places When exporting to CSV, tab-separated, or Excel formats, numbers with
many decimals are exported with 10 decimal places, or in scientific notation (e.g. 1.123E-5)
when the number is close to zero.

When exporting a table in HTML format, data are exported with the number of decimals
that have been defined in the Workbench preference settings. When tables are exported in

HTML format from a CLC Server the default number of decimal places is 3.

e Decimal notation When exporting to CSV and tab delimited files, decimal numbers are
formatted according to the Locale setting of the Workbench (see section 4.1). If you open
the CSV or tab delimited file with software like Excel, that software and the CLC Workbench

should be configured with the same Locale.

7.6.7 Export in VCF format

Using this tool, variants, CNV and fusion data are exported to a VCF 4.2 format file.

A number of configuration options are available (figure 7.29). Those specific to exporting to a
VCF format file are:

Reference sequence track Since the VCF format specifies that reference and allele sequences
cannot be empty, deletions and insertions have to be padded with bases from the reference
sequence. The export needs access to the reference sequence track in order to find the
neighboring bases.

Export annotations to INFO field Checking this option will export annotations on variant alleles
as individual entries in the INFO field. Each annotation gets its own INFO ID. Various
annotation tools can be found under Resequencing Analysis | Variant Annotation. Undesired
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Figure 7.29: Several options are available when exporting to a VCF format file.

annotations can be removed prior to export using the Remove Information from Variants
tool. Some variant annotations corresponding to database identifiers, such as dbSNP and
db_xref, will also be exported in the ID field of the VCF data line.

Enforce ploidy Enforce minimum and maximum ploidy by modifying the number of alleles in the
exported VCF genotype (GT) field. The two steps "Enforce minimum ploidy" and "Enforce
maximum ploidy" are carried out separately during export in the mentioned order. Note that
"Enforce minimum ploidy" can be disabled by setting both Minimum ploidy and Minimum
allele fraction threshold to zero. "Enforce maximum ploidy" can be disabled by setting
Maximum ploidy to 1000 or more.

e Minimum and Maximum ploidy. Minimum and maximum number of alleles to be
written in the genotype field of the VCF. Enforcing minimum and maximum ploidy
only affects the VCF genotype field. Both are set by default to 2, resulting in a
VCF file in which the allele values in the Genotype (GT) field for haploid variants are
reported following the format for diploid variants (i.e., the GT allele values reported
could be 1/1). This is to allow compatibility of the exported VCF file with programs
for downstream variant analysis that expect strictly diploid genomes. Note that it is
proper to enforce diploid if the sample is diploid, and two alleles are expected to be
present at all positions in the variant track (except excluded chromosomes). But if
the variants have been filtered in a way that positions are no longer expected to have
two alleles (e.g. all reference alleles have been removed), then it becomes wrong to
enforce diploid.

¢ Minimum allele fraction threshold and Remove alleles below fraction threshold. Only
alleles with an allele fraction above this threshold are considered as contributing to
the minimum ploidy alleles. Alleles with a fraction below the threshold may still be
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reported in the VCF genotype field if the "Remove alleles below fraction threshold"
option is disabled and the maximum ploidy allows it. The effect of this threshold
depends on the minimum and maximum ploidy values set: For a minimum ploidy set
at 2, a maximum ploidy set at 4 and the "Remove alleles below fraction threshold"
option disabled, a case of 3 alleles where one (A) is above the threshold and two
(C and T) are below will lead to the VCF genotype A/A/C/T. If the "Remove alleles
below fraction threshold" option is enabled, or the maximum ploidy is set to 2, the
VCF genotype field becomes A/A.

e Exclude chromosomes from minimum ploidy export. The user can specify that the

Enforce minimum ploidy option is only applied to certain chromosomes, while others
will be reported without enforcing a minimum ploidy.
Some chromosomes can be excepted from the enforced diploid export. For a
human genome, that would be relevant for the mitochondrion and for male X and
Y chromosomes. For this option, you can select which chromosomes should be
excepted. They will be exported in the standard way without assuming there should be
two genotypes, and homozygous calls will just have one value in the GT field.

Complex variant representation Complex variants are allelic variants that overlap but do not
cover the same range. In exporting, a VCF line will be written for each complex variant.
Choose from the drop down menu:

e Reference overlap: Accurate representation where reference alleles are added to the
genotype field to specify complex overlapping alleles.

e Reference overlap and depth estimate: More widely compatible and less accurate
representation where a reference allele will be added, and the allele depth will be
estimated from the alternate allele depth and coverage.

e Star alleles: Accurate representation where star alleles are used to specify complex
overlapping alleles.

e Without overlap specification: this is how complex variants used to be handled in
previous versions of the workbench, where complex overlap does not affect how
variants are specified.

Read more about these options in section 7.6.7.

Export no-call records Some export parameter settings can result in removal of all alleles at a
given locus present in the exported variant track. Enable this option to export such loci
where no alleles are called. In the generated no-call record, the genotype will be specified
as missing, however the original variant annotations will be available. No-call records
may occur when 'Remove alleles below fraction threshold’ is enabled, when enforcing a
maximum ploidy, or when using the 'Reference overlap and depth estimate’ complex variant
representation.

Maximum InDel length The maximum length at which insertions and deletions (InDels) are
represented with full sequence in the VCF. Variants that are longer than the threshold, will
instead be included in the VCF as symbolic alleles.

For full compatibility with QIAGEN Clinical Insight Interpret (QCI Interpret), the threshold
should be set to 1000.

Output as single file When this option is checked, data from multiple input tracks, including CNV
tracks and fusion tracks, are exported together to a single VCF file.
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Important details about VCF export

e When working with fusion data, only fusions with "PASS" in the "Filter" column will be
exported.

e Where the same variant is reported multiple times, which is especially relevant when
providing multiple variant tracks as input, the VCF file will include only one of these, the
copy with the highest QUAL value.

e Counts from the variant track are put in CLCAD2 or AD fields depending on the chosen
complex variant representation, and coverage is placed in the DP field. The values of the
CLCAD2 tag follow the order of REF and ALT, with one value for the REF and for each ALT.
For example, if there has been a homozygote variant identified at a certain position, the
value of the GT field is 1/1 and the corresponding CLCAD2 value for the reference allele
will be O, which is always the first number in the CLCAD2 field. Please note that this does
not mean the original mapping did not have any reads with that sequence, but it means
that the variant track being exported does not contain the reference allele.

For descriptions of general export settings, see section 7.6.2 and section 7.6.3.

Complex variant representations and VCF reference overlap

Allelic variants that overlap but do not cover the same range are called complex variants.
Whenever two independently called variant sets are joined, there is a chance of getting complex
variants. Complex variants comprise 1.4% of variants called by the CLC Fixed Ploidy Variant
Detection tool. The popular GATK haplotype caller also encounters this phenomenon.

It is tricky to describe complex variants in VCF since they have to be written on different lines
due to their position while they also need to be specified in the genotype field of each line
without referring to the other lines. It may be possible to extend or split overlapping variants to
match each other’s position in order to comply with the VCF format, however that will lead to
inaccuracies when assigning attributes, such as read count and coverage, to the altered variants.

GATK4 outputs complex variants with a genotype field that includes a reference allele for each
overlapping allele, thereby also indicating that the variant is heterozygous. Since it means that two
VCF lines will contradict each other, it can be argued that this representation is counter-intuitive.
RTG tools’ vcfeval provides an option called "-ref-overlap” to handle this representation. When
interpreting complex variants represented this way, in case of conflict, non-reference alleles
trump reference alleles.

To allow flexibility for communication with variant tracks, we provide the users with the following
representation options for the VCF Export tool:

e The reference overlap representation as described above, where reference alleles are
added to the genotype field of complex variants. We refer to this as the "Reference overlap”
option. We also provide a version of the "Reference overlap" option with allele depth
estimation.

e The legacy VCF export format (as available in previous versions of the software)

e The star allele format, based on the star allele introduced in VCF v4.2.
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All of these complex variant representations can be handled by the VCF Import tool. A comparison
of the options available is presented in figure 7.30:

Without overlap Reference overlap Reference overlap with Star alleles
specification depth estimate

Advantage no difference (legacy) maximum precision maximum compatibility maximum precision
Allele depth (read count) format field! CLCAD2 CLCAD2 AD AD

Zygosity of complex variants can be determined no yes yes yes
from VCF genotype field

Length and read support can be specified for each ves yes no yes
individual complex reference allele

Appropriate for variant database e)t:|:n:n"¥:2 yes no no yes

Can be used in other applications without special yes yes/no3 no yes
consideration of complex reference alleles

Can be used in other applications without special ves yes yes no
consideration of star allele interpretation

1 The AD field is used if allele fraction can be calculated based on allsle depth alone. If the DP field is also required, then the CLCAD?Z field is used.
< For databases where no sample allele depth is available, reference overlap may in some situations merge or switch the reference alleles in complex variants.

* Removal of reference alleles with zero allele depth may be necessary. Many applications ignore reference alleles, so often the added reference overlap alleles will not require any special
attention.

Figure 7.30: Main characteristics of the complex variant representations.

Without overlap specification This is the representation used previously, where only variants
that are present at the exact same ref positions are specified in the VCF genotype field. Variants
that partially overlap do not affect the genotype field. Using this complex variant representation,
two types of information are not available in the genotype field that is available for non-complex
variants: zygosity of the variant, and the ploidy of the sample at the position.

Suggested use cases: export of database variants without sample specific annotations (such
as clinvar), where specification of sample haplotype structure is not necessary. Also use for
applications tailored to handle this legacy format.

Reference overlap This representation both allow specification of zygosity, ploidy, and phasing
in the genotype field, as well as exact read support and length for complex reference alleles.
At positions with complex alternate variants, a reference allele is specified in the VCF genotype
field for each reference and alternate allele overlapping the position, these are termed reference
overlap alleles. The allele depth is left at zero for reference overlap alleles, indicating that they
are merely placeholders for overlapping alleles. The length and allele depth of complex reference
alleles are specified separately, so the properties they have in the variant track are retained.

Suggested use cases: this should be the general first choice, since it is an accurate representation
of the variants, widely compatible with downstream applications

Reference overlap with depth estimate This is the most compliant representation, where both
the genotype and allele depth fields consider all alleles that overlap the position. In VCF files using
the AD field for read count, it is common to be able to calculate allele frequency using the formula:
frequency=AD/sum(AD), and that is also possible using this complex variant representation. The
reference allele depth represents the combined read depth of overlapping alleles and reference
alleles at the position, and is estimated as total read coverage (DP field) minus the combined
allele depth of the ALT alleles at the position. This representation only specifies reference alleles
together with alternate alleles. The main disadvantage of this representation is that it is not
possible to specify exactly what the read support is for a complex reference allele, due to the
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fact that the reference allele depth is mixed with the overlapping allele depth. Complex reference
alleles will get an average allele depth of the overlapping and reference alleles that are present
at a position.

Suggested use cases: export of variants for use in applications that cannot handle the more
accurate "Reference overlap" representation

Star alleles According to the VCF specification, star alleles are reserved for overlapping
deletions, however some applications treat these in a way that is applicable to all types of
overlapping variants. Since the overlapping deletion is defined in another VCF line, and it
is unclear if the star allele signifies that the whole position is covered by the deletion, it is
sometimes not appropriate to treat the star allele as an actual variant. The star allele can be
interpreted merely as providing genotype information for the position, such as zygosity, ploidy,
phasing and allele frequencies, whereas the actual overlapping variant will be dealt with at its
start position where it is described in detail. This is the way the star allele is interpreted during
VCF import in the CLC workbench. When using the star allele complex variant representation it is
important to check if the variants are used in an application that handles the star alleles in a way
similar to how the CLC workbench does, or if the star alleles are interpreted as actual deletion
variants. In the latter case, another complex variant representation should be considered.
This representation estimates the star allele depth, i.e. the number of reads supporting the
overlapping alleles, to be the difference between the total read coverage and the combined allele
depth of the variants at the position. Thus, the allele fraction can be calculated based on allele
depth alone, and therefore the AD field is used for allele depth.

Suggested use cases: This representation is accurate and does not require any special reference
allele handling (no reference overlap). It should be used for all applications that handle star
alleles as described above.

An example of export and import using the different complex variant representations is shown in
figure 7.31.:

7.6.8 GFF3 export

Annotation tracks, as well as annotations on sequences (individual elements or in sequence
lists), can be exported to a GFF3 format file using the dedicated GFF3 exporter.

A subset of annotations on a sequence or sequence list can be exported from the Annotation
Table (E) view: select the annotations to export in the table, rightclick, and choose Export
Selection to GFF3 File from the menu (figure 13.20). Further information about sequence
annotations is in section 13.3.

Maintaining relationships when exporting annotation tracks When relationships between
annotations should be maintained, for example the relationship of transcripts to genes, all the
tracks containing related annotations must exported together, with the "Output as single file"
option selected.

Relationships are represented in GFF3 using Parent and ID tags, as described in the GFF3
documentation (nttp://gmod.org/wiki/crr3). Parent tags cannot be preserved if relevant tracks
are not included or if different annotation types are output to separate files.


http://gmod.org/wiki/GFF3
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Figure 7.31: Example of export and import using the different complex variant representations.

For example, annotations in transcript tracks typically contain a Parent linking the transcript to a
gene. If the transcript and gene tracks are exported together, the Parent tags are preserved. If
this GFF3 file is later imported, the relationships between transcripts and genes will be intact in

the resulting tracks.

7.6.9 JSON export

Reports can be exported in JSON format. An exported JSON file contains 4 main elements:

e header. Contains information about the version of the JSON exporter and front page
elements included in the report (the front page elements are visible in the PDF export of

the report).

e data. Contains the actual data found in the report (sections, subsections, figures, tables,

text).

e metadata. Contains information about metadata files the report referenced to.

¢ history. Contains information about the history of the report (as seen in the "Show history"

view).

The data section contains nested elements following the structure of the report:

e The keys of sections (and subsections, etc) are formed from the section (and subsection,
etc) title, with special characters replaced. For example, the section "Counted fragment by
type (total)" is exported to an element with the key "counted_fragments_by_type_total".

e A section is made of the section title, the section number, and all other elements that are
nested in it (e.g., other subsections, figures, tables, text).
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e Figures, tables and text are exported to elements with keys "figure_n", "table_n" and
"text_n", n being the number of the elements of that type in the report.

e Figures contain information about the titles of the figure, x axis, and y axis, as well as
legend and data. This data is originally available in the Workbench by double clicking on a
figure in a report and using the "Show Table" view.

e The names of table columns are transformed to keys in a similar way to section titles.

Once exported, the JSON file can be parsed and further processed. For example, using R and
the package jsonlite, reports from different samples can be jointly analyzed. This enables easy
comparison of any information present in the original reports across samples.

Note that the tool Combine Reports tool (see section 27.5) already provides a similar functionality,
but the JSON export allows for more flexibility in what is compared across samples.

Example of R script to generate a combined RNA-Seq report

R scripts can be used to process reports in JSON format. The script below is an example of how
RNA-Seq reports generated by the CLC Genomics Workbench could be processed to compare
information across samples.

The script uses jsonlite to parse all the JSON reports. Plots are produced using the package
ggplot2. This script is intended for inspiration only and is not supported.

library (jsonlite)
library (tools)
library (ggplot2)

The script relies on the following functions to extract the data from the parsed JSON files.

# Get the read count statistics from a parsed JSON report.
get_read_count_stats <- function (parsed_report) {
mapping_statistics <- parsed_report$data$Smapping_statistics
total_reads <- 0
stats <= c()
if ("single_reads" %$in% names (mapping_statistics)) {
table <- mapping_statistics$single_readsS$table_1
# use the id column to give names to the rows
row.names (table) <- table$id
stats <- c(table["Reads mapped", "percent"],
table["Reads not mapped", "percent"])
total_reads <- total_reads + table["Total", "number_of_sequences"]
}
else {
stats <- c(stats, rep(NA, 2))
}
if ("paired_reads" $in% names (mapping_statistics)) {
table <- mapping_statisticsS$paired_reads$table_1
# use the id column to give names to the rows
row.names (table) <- table$id
stats <- c(stats,
table["Reads mapped in pairs", "percent"],
table["Reads mapped in broken pairs", "percent"],
table["Reads not mapped", "percent"])
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total_reads <- total_reads + table["Total", "number_of_sequences"]
}
else {
stats <- c(stats, rep(NA, 3))
}
stats <- c(total_reads, stats)
names (stats) <- c("reads_count", "single_mapped", "single_not_mapped",
"paired_mapped_pairs", "paired_broken_pairs",
"paired_not_mapped")
return (data.frame (sample = basename (file_path_sans_ext (report)),
t (stats)))

#’ Get the paired distance from a parsed report. Returns null if the reads were
#’ unpaired.
get_paired_distance <- function (parsed_report) {
section <- parsed_report$data$Sread_quality_control
if (! ("paired_distance" %in% names (section))) {
return (NULL)
} else {
figure <- section$paired_distance$figure_1
return (data.frame (sample = basename (file_path_sans_ext (report)),
figure$data))

#’ Get the figure, x axis, and y axis titles from the paired distance figure
#’ from a parsed report. Returns null if the reads were unpaired.
get_paired_distance_titles <- function (parsed_report) {

section <- parsed_report$data$read_quality_control

if (! ("paired_distance" %in% names (section))) {
return (NULL)
} else {
figure <- section$paired_distance$figure_1
return(c("title" = figure$figure_title,
"x" = figureS$x_axis_title,
"y" = figure$y_axis_title))

#’ Re-order the intervals for the paired distances by using the starting value of the interval.
order_paired_distances <- function(paired_distance) {
distances <- unique (paired_distance$distance)
starting <- as.numeric (sapply (strsplit (distances, split = " - "), function(l) 1[1]))
distances <- distances[sort.int (starting, index.return = TRUE) $ix]
paired_distance$distance <- factor (paired_distance$distance, levels = distances)
# calculate the breaks used on the x axis for the paired distances
breaks <- distances[round(seqg(from = 1, to = length(distances), length.out = 15))]
return(list (data = paired_distance, breaks = breaks))

Using the above functions, the script below parses all the JSON reports found in the "exported
reports" folder, to build a read count statistics table (read_count_statistics), and a paired
distance histogram.
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reports <- list.files ("exported reports/", full.names = TRUE)

read_count_statistics <- data.frame ()
paired_distance <- data.frame/()
titles <- c(NA, NA, NA)

for (report in reports) {
parsed_report <- fromJSON (report)

read_count_statistics <- rbind(read_count_statistics,
get_read_count_stats (parsed_report))
paired_distance <- rbind(paired_distance,
get_paired_distance (parsed_report))
titles <- get_paired_distance_titles (parsed_report)

}

paired_distance <- order_paired_distances (paired_distance)

ggplot (paired_distance$data, aes(x = distance, y = number_of_reads, fill = sample)) +
geom_bar (stat = "identity", position = "dodge") +
scale_x_discrete (breaks = paired_distance$breaks, labels = paired_distance$breaks) +
labs(title = titles["title"], x = titles["x"], y = titles["y"]) +
theme (legend.position = "bottom")

You can try out the JSON export of RNA-Seq reports and the above script with the data included in
the tutorial Expression Analysis using RNA-Seq: http://resources.giagenbioinformatics.
com/tutorials/RNASeqg-droso.pdf

7.6.10 Graphics export

CLC Genomics Workbench supports two ways of exporting graphics:

e You can export the current view, either the visible area or the entire view, by clicking on
the Graphics button (@) in the top Toolbar. This is the generally recommended route for
exporting graphics for individual data elements, and is described in section 7.7.

e For some data types, graphics export tools are available from the main Export menu, which
can be opened by clicking on the Export (|;J_3,) button in the top Toolbar. These are useful if
you wish to export different data using the same view in an automated fashion, for example
by running the export tool in batch mode or in a workflow context. This functionality is
described below.

Using export tools to export graphics

The following types of data can be exported using dedicated export tools:

Alignments

Heat maps

Read mappings

Sequences

Tracks


http://resources.qiagenbioinformatics.com/tutorials/RNASeq-droso.pdf
http://resources.qiagenbioinformatics.com/tutorials/RNASeq-droso.pdf
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e Track lists
The general actions taken are:

e Click on the Export (E-}) button in the top Toolbar or choose the Export option under the
File menu.

e Type "graphics" in the top field to see just a list of graphics exporters, and then select the
one you wish to use. For example, if you wish to export an alignment as graphics, select
"Alignment graphics” in the list.

e Select the data elements to be exported.
e Configure any relevant options. Detailed descriptions of these are provided below.

e Select where the data should be exported to.

Options available when exporting sequences, alignments and read mappings to graphics format
files are shown in figure 7.32.

m Export Sequence graphics X
Spedify export parameters
1. Choose where to run
Format and size

2. Select Sequence Graphics format |PNG  «

3. Specify export parameters Width 50
4, Select outout folder FEEiE 0
(®) Centimeters
(0 Inches

Resolution (DPI) | 300

Settings
View settings | CLC Standard Settings +
Restrict to region
Region start |1
Regionend | 100

Basic export parameters

Use compression | Mone -

File name
Qutput file name | ATP8almRMA.png

Custom file name {name}. {extension}

Help Reset Previous Finish Cancel

Figure 7.32: Options available when exporting sequences, alignments and read mappings to
graphics format files.

The options available when exporting tracks and track lists to graphics format files are shown in
figure 7.33.

The format and size of the exported graphics can be configured using:

e Graphics format: Several export formats are available, including bitmap formats (such as
.png, .jpg) and vector graphics (.svg, .ps, .eps).
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[ Export Track graphics X

Spedify export parameters
1. Choose where to run pedfy expart p

2. Select Track Format and size

3. Specify export parameters Graphics format |PNG  ~
Width 50
Height 20
(®) Centimeters
(O Inches
Resolution (DPI) | 300

4, Select oufouf folder

Settings
View settings CLC Standard Settings ~

Region selection track -’?,C Region of interest el

Basic export parameters

Use compression | Mone -

File name
Qutput file name |RMA_read_mapping (WT)-RMA_S3_L001_R1_001 {paired).png

Custom file name {name}. {extension}

Help Reset Frevious Finish Cancel
Figure 7.33: Options available when exporting tracks and track lists to graphics format files.

e Width and height: The desired width and height of the exported image. This can be
specified in centimeters or inches.

e Resolution: The resolution, specified in the units of "dpi" (dots per inch).
The appearance of the exported graphics can be configured using;:

o View settings: The view settings available for the data type being exported. To determine
how the data will look when a particular view is used, open a data element of the type you
wish to export, click on the Save View button visible at the bottom of the Side Panel, and
apply the view settings in the dialog that appears. View settings are described in section
4.6. Custom view settings will be available to choose from when exporting if the "Save for
all <data type> views" option was checked when the view was saved.

e Region restriction: The region to be exported. For sequences, alignments and read
mappings, the region is specified using start and end coordinates. For tracks and track
lists, you provide an annotation track, where the region corresponding to the full span of
the first annotation is exported. The rest of the annotations in the track have no effect.

7.6.11 Export history

Each data element in the Workbench has a history. The history information includes things
like the date and time data was imported or an analysis was run, the parameters and values
set, and where the data came from. For example, in the case of an alignment, one would see
the sequence data used for that alignment listed. You can view this information for each data
element by clicking on the Show History view ([Z]) at the bottom of the viewing area when a data
element is open in the Workbench.
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This history information can be exported to a pdf document or to a CSV file. To do this:

e (Optional, but preferred) Select the data element (like an alignment) in the Navigation Area.

Start up the exporter tool via the Export button in the toolbar or using the Export option

under the File menu.

Select the History PDF or History CSV as the format to export to (figure 7.34).

Select the data to export, or confirm the data to export if it was already selected via the

Navigation Area.

Edit any parameters of interest, such as the Page Setup details, the output filename(s) and
whether or not compression should be applied (figure 7.35).

Select where the data should be exported to.

Click Finish.

.
E Select export format

=

histor|

Mame

History PDF

Description

Export the history of an element in Portable Document Format

Extension

[pdf]

Supported format —

Yes

Figure 7.34: Select "History PDF" for exporting the history of an element as a PDF file.

4 ~
[E] Export History PDF &J
Set parameters
1. Choose where to run
PDF parameters
2. Select Input Elements Page setup
3. Setparameters
Basic export parameters
Use compression |None -
File name
Output file name |NB965-48-5-15_548_R1_001 {paired) - supplementary QC report.pdf
Custom file name dnput}. {extension;
Em|EN preioss | [ | [

Figure 7.35: When exporting the history in PDF, it is possible to adjust the page setup.

7.6.12 Backing up data from the CLC Workbench

Regular backups of your data are advisable.

The data stored in your CLC Workbench is in the areas defined as CLC Data Locations. Whole
data locations can be backed up directly (option 1) or, for smaller amounts of data, you could
export the selected data elements to a zip file (option 2).
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Option 1: Backing up each CLC Data Location

The easiest way for most people to find out where their data is stored is to put the mouse cursor
over the top level directories, that is, the ones that have an icon like (), in the Navigation
Area of the Workbench. This brings up a tool tip with the system location for that data location.

To back up all your CLC data, please ensure that all your CLC Data Locations are backed up.

Here, if you needed to recover the data later, you could put add the data folder from backup as a
data location in your Workbench. If the original data location is not present, then the data should
be usable directly. If the original data location is still present, the Workbench will re-index the
(new) data location. For large volumes of data, re-indexing can take some time.

Information about your data locations can also be found in an xml file called model_settings_300.xml
This file is located in the settings folder in the user home area. Further details about this file and
how it pertains to data locations in the Workbench can be found in the Deployment Manual: hctp://
resources.qgiagenbioinformatics.com/manuals/workbenchdeployment/current/index.php?manual=Changing_

default_location.html.
Option 2: Export a folder of data or individual data elements to a CLC zip file

This option is for backing up smaller amounts of data, for example, certain results files or a
whole data location, where that location contains smaller amounts of data. For data that takes
up many gigabases of space, this method can be used, but it can be very demanding on space,
as well as time.

Select the data items, including any folders, in the Navigation area of your Workbench and choose
to export by going to:

File | Export ()
and choosing zip format.
The zip file created will contain all the data you selected.

A note about compatibility Internal compression of CLC data was introduced in CLC Genomics
Workbench 12.0, CLC Main Workbench 8.1 and CLC Genomics Server 11.0. If you are backing up
data that may be used in software versions older than these, then please select the export option
Maximize compatibility with older CLC products. Further information about this is provided in
section 7.6.4

You can import the zip file into a Workbench by going to:
File | Import (E}) | Standard Import
and selecting "Automatic import" in the Options area.

The only data files associated with the CLC Genomics Workbench not within a specified data
location are BLAST databases. It is unusual to back up BLAST databases as they are usually
updated relatively frequently and in many cases can be easily re-created from the original files or
re-downloaded from public resources. If you do wish to backup your BLAST database files, they
can be found in the folders specified in the BLAST Database Manager, which is started by going
to: Toolbox | BLAST (f=) | Manage BLAST Databases (i 3)


http://resources.qiagenbioinformatics.com/manuals/workbenchdeployment/current/index.php?manual=Changing_default_location.html
http://resources.qiagenbioinformatics.com/manuals/workbenchdeployment/current/index.php?manual=Changing_default_location.html
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7.7 Export graphics to files

CLC Genomics Workbench supports two ways of exporting graphics:

e You can export the current view, either the visible area or the entire view, by clicking on
the Graphics button ([g) in the top Toolbar. This is the generally recommended route for
exporting graphics for individual data elements, and is described below.

e For some data types, graphics export tools are available in the main Export menu, which
can be opened by clicking on the Export (|;J_3;) button in the top Toolbar. These are useful if
you wish to export different data using the same view in an automated fashion, for example
by running the export tool in batch mode or in a workflow context. That functionality is
described in section 7.6.10.

Exporting a view of data element to a graphics format file

To export a view of an open data element to a graphics file, click on the Graphics button (@) in
the top Toolbar, or choose Export Graphics from under the File menu.

How the data looks on the screen is how it will look in the exported file. Before exporting, the
options in the Side Panel can be used to make adjustments as necessary.

For views that can be zoomed into or out of, you will be offered the choice of exporting the whole
view or just the visible area (figure 7.36). For 3D structures, the section visible will always be
exported, i.e. the equivalent to selecting to export just the visible area.

Export Graphics X

Output options
1. Outputoptions

Export options
@ Export visibie ares

Export whole area

? Previous | Next | Finish ‘ Cancel |

Figure 7.36: The whole view or just the visible area can be selected for export.

A view of a circular sequence, zoomed in so that you can only see a part of it, is shown in
figure 7.37.

When the option Export visible area is selected, the exported file will only contain the part of the
sequence that is visible in the view. The result of doing this for the view shown in figure 7.37 is
shown in figure 7.38.

If you select Export whole view, the result would look like that shown in figure 7.39, where the
part of the sequence not visible on screen is also exported.

You are prompted for the file format to use, and the name and location to save the output to.

For vector-based image formats, click on Finish to start the export. For bitmap-basd image
formats, click on Next to select a resolution level. You can click on Finish directly instead, in
which case the image will be exported using the setting used the last time this functionality was
run. If it has not been run before the default settings are used.

The available export formats are described in section 7.7.1.
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© pDONR221 (ATP... X

»

< T | b

Figure 7.37: A circular sequence, as it looks on the screen when zoomed in.

Figure 7.38: The exported graphics file when Export visible area was selected.
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pDOMR221 (ATPBa1 exons (attB1 attB2))
6,009bp

Figure 7.39: The exported graphics file when Export whole view was selected. The whole sequence
is shown, not just the part visible on screen when the view was exported.
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7.7.1 File formats

CLC Genomics Workbench supports the following file formats for graphics export:

Format Suffix Type

Portable Network Graphics .png bitmap

JPEG Jpg bitmap

Tagged Image File if bitmap
PostScript .ps vector graphics
Encapsulated PostScript .eps vector graphics
Portable Document Format .pdf vector graphics
Scalable Vector Graphics .svg vector graphics

These formats can be divided into bitmap and vector graphics. The difference between these two
categories is described below:

Bitmap images In a bitmap image, each dot in the image has a specified color. This implies,
that if you zoom in on the image there will not be enough dots, and if you zoom out there will be
too many. In these cases the image viewer has to interpolate the colors to fit what is actually
looked at. A bitmap image needs to have a high resolution if you want to zoom in. This format is
a good choice for storing images without large shapes (e.g. dot plots). It is also appropriate if
you don’t have the need for resizing and editing the image after export.

To produce a high resolution image with all the details of a large element visible, e.g. a large
phylogenetic tree or a read mapping, we recommend exporting to a vector based format.

If Screen resolution and High resolution settings show the same pixel dimensions, this can be
because the maximum supported number of pixels has been exceeded.

Parameters for bitmap formats For bitmap files, clicking Next will display the dialog shown in
figure 7.40.

Export Graphics t&J

Export size
1. Output options

2. Savein file
Choose resolution

# Bwpart sz @ Screen resolution (741x669 pixels ~ 2 MB memory usage)
Low resolution (1585x 1431 pixels ~ 12 MB memory usage)
Medium resolution (5342x5726 pixels ~ 207 MB memory usage)

High resolution (25369x22304 pixels ~ 3 GE memory usage)

? Previous Cancel

Figure 7.40: Parameters for bitmap formats: size of the graphics file.

You can adjust the size (the resolution) of the file to four standard sizes:

e Screen resolution
e Low resolution

e Medium resolution
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e High resolution

The actual size in pixels is displayed in parentheses. An estimate of the memory usage for
exporting the file is also shown. If the image is to be used on computer screens only, a low
resolution is sufficient. If the image is going to be used on printed material, a higher resolution
is necessary to produce a good result.

Vector graphics Vector graphic is a collection of shapes. Thus what is stored is information
about where a line starts and ends, and the color of the line and its width. This enables a given
viewer to decide how to draw the line, no matter what the zoom factor is, thereby always giving
a correct image. This format is good for graphs and reports, but less usable for dot plots. If the
image is to be resized or edited, vector graphics are by far the best format to store graphics. If
you open a vector graphics file in an application such as Adobe lllustrator, you will be able to
manipulate the image in great detail.

Graphics files can also be imported into the Navigation Area. However, no kinds of graphics
files can be displayed in CLC Genomics Workbench. See section 7.1.1 for more about importing
external files into CLC Genomics Workbench.

Parameters for vector formats For PDF format, the dialog shown in figure 7.41 will sometimes
appear after you have clicked finished (for example when the graphics use more than one page,
or there is more than one PDF to export).

Export Graphics [iz-,r

Page setup parameters
Orientation: Portrait
Paper size: LETTER
Preferred max horizontal page count: Not applicable
Preferred max vertical page count: Mot applicable
Allow multiple pages per sheet: Yes
Header text:
Footer text:
Show page numbers: Yes

| ? Help ‘ I Export I | Cancel | | @Page Setup |

Figure 7.41: Page setup parameters for vector formats.

The settings for the page setup are shown. Clicking the Page Setup button will display a dialog
where these settings can ba adjusted. This dialog is described in section 5.2.

It is then possible to click the option "Apply these settings for subsequent reports in this export"
to apply the chosen settings to all the PDFs included in the export for example.

The page setup is only available if you have selected to export the whole view - if you have chosen
to export the visible area only, the graphics file will be on one page with no headers or footers.

Exporting protein reports It is possible to export a protein report using the normal Export
function (El}) which will generate a pdf file with a table of contents:

Click the report in the Navigation Area | Export (Eﬁ;) in the Toolbar | select pdf
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You can also choose to export a protein report using the Export graphics function (@), but in
this way you will not get the table of contents.

7.8 Export graph data points to a file

Data points for graphs displayed along the sequence or along an alignment or mapping can be
exported to a semicolon-separated text file (csv format). An example of such a graph is shown in
figure 7.42, showing the conservation score of reads in a read mapping.

NC_010473 subset | AGAGCAGTGATCCAGTTCAGTTGTTGGCAGTCCTTGATAATTCAATCATGGTAAAATATTTTAAAGATGAGA:

Consensus \AGAGCAGTGATCCAGT TCAGTTGTTGGCAGTCCTTGATAATTCAATCATGGTAAAATATTTTAAAGATGAGA,
. 18 N A

Open Graph in New View

Conservation
E0
Coverage Export Graph to Comma-separated File

CCTTGATAATTCAATCATGGTAAAATATTTTAAAG

CCAGGTCAGATGTTGGCAGTCCTTGATAATTCAAT AAAATATTTTAAAGATGAGA

VAGAGCAGTGATCCAGTTCAGCTGTTG
TCAGTTGGTGGCAGTCCTTGATAATTCAATCAT T 1
CCAGTTCAGTTGTGGGCAGTCCTTGATAATTCAAT AAAGATGAGA,
CAATCATGGTCAAATATTTTAAAGATGAGA,

Figure 7.42: A conservation graph displayed along mapped reads. Right-click the graph to export
the data points to a file.

To export the data points for the graph, right-click the graph and choose Export Graph to
Comma-separated File. Depending on what kind of graph you have selected, different options
will be shown: If the graph is covering a set of aligned sequences with a main sequence, such
as read mappings and BLAST results, the dialog shown in figure 7.43 will be displayed. These
kinds of graphs are located under Alignment info in the Side Panel. In all other cases, a normal
file dialog will be shown letting you specify name and location for the file.

B Export Graph to C5V ﬁ‘

Output options
1. Output options

Export options

@ Exp gaps

() Export excuding gaps

Figure 7.43: Choosing to include data points with gaps

In this dialog, select whether you wish to include positions where the main sequence (the
reference sequence for read mappings and the query sequence for BLAST results) has gaps.
If you are exporting e.g. coverage information from a read mapping, you would probably want
to exclude gaps, if you want the positions in the exported file to match the reference (i.e.
chromosome) coordinates. If you export including gaps, the data points in the file no longer
corresponds to the reference coordinates, because each gap will shift the coordinates.

Clicking Next will present a file dialog letting you specify name and location for the file.
The output format of the file is like this:

"Position"; "Value";
"1"; "13";
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"2";"16";
"3",."23";
"4";"17";

7.9 CLC Server data import and export
Data export from a CLC Server

When the Workbench is connected to a CLC Server, data held on the CLC Server can be exported
to the system a CLC Workbench is running on, or it can be exported to an area the CLC Server
has been configured to have access to. Such areas are called "Import/export" directories and
these must be configured by your server administrator.

To export data to a place the CLC Workbench has access to, choose to run the export task on
the Workbench. To export data to an "Import/Export" directory, choose to run the export task on
the CLC Server, or Grid, as is appropriate for your setup.

Data import to a CLC Server

When connected to a CLC Server, data can be imported from "Import/export" directories that
have been configured for the CLC Server. On some systems, data can also be imported from
areas available to your CLC Workbench. When that is allowed, you will be able to choose where
the files to be imported from are, either "File system" or "<servername> (CLC Genomics Server)",
as shown in figure 7.44. The former refers to files available to the CLC Workbench, and the latter
to files available to the CLC Server.

Not all server setups are configured to allow import from local disks, in which case, at least
one "lmport/export" directory will need to be configured by your server administrator to support
import to the CLC Server.

Import X

Choose which files should be imported

Location |File system ~
2. Choose files to import selecte|File system
[}

[CLC Genomics Server)

1. Choose where to run

3. Savein folder

Add folders Add files Remove

+ Options
(®) Automatic import
(C) Force import as type: | ACE files {ace)
() Force import as external file(s)

Help Reset Previous MNext Finish Cancel

Figure 7.44: Importing data using a Server.

If you choose the option "File system" 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.
Further details about this can be found in section 2.4.
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7.10 Copy/paste view output

The contents of various element types can be copied and then pasted into programs outside
of the Workbench. For example, tables from reports, table views of sequence lists, and tabular
listings of folders, can be copied and then pasted into text editors or programs like Excel.

Example: Right click a folder in the Navigation Area and choose Show | Content. The folder
contents are shown as a table in the viewing area. Select one or more of the rows and then copy
them (Ctrl + C). That information can then be pasted into other programs (figure 7.45)

5 Micrroarray %

Rows: 17 | [ Fer | =

Type - MName Modified Size
RAEZ30A-na35-annot-csv
Heart vs. Diaphragm Fri Feb 17 08:57:31 CET 2017
Heart vs. Diaphragm subexperiment Fri Feb 17 08:08:57 CET 2017
GSEA on Heart vs. Diaphragm Fri Feb 17 09:21:32 CET 2017

HyperG tests on Heart vs. Diaphragm subexperiment
G5M150089

Thu Feb 16 14:34:21 CET 2017
. G5M160091 Thu Feb 16 13:48:26 CET 2017
. G5M 160092 Thu Feb 16 13:48:26 CET 2017

Figure 7.45: Selected elements in a Folder Content view.

Workflow designs can be copied as an image. To do this, select the elements in the workflow
design (click in the workflow editor and then press keys Ctrl + A), then copy (Ctrl + C), and then
paste where you wish the image to be placed, for example, in an email or presentation program.
Workflows are described in detail in chapter 12.
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CLC Genomics Workbench offers different ways of searching and downloading online data. You
must be online when initiating and performing the following searches.

8.1 Search for Sequences at NCBI

Search for Sequences at NCBI supports searching the Entrez nucleotide, peptide and EST
databases (https://www.ncbi.nlm.nih.gov/books/NBK44864/).

To start this tool, go to:
Download | Search for Sequences at NCBI (ﬁ) or Ctrl + B (3§ + B on Mac)
Select the nucleotide, protein or EST database using options at the top of the view (figure 8.1).

The search you just set up can be saved by doing one of the following:
e Choose Save As... from under the File menu, or

168
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Q@ ®MNCBI search
|» Search Parameters Settings
Choose database: @) Mudeotide ") Protein ) EST Column width =
Automatic +
lCJrginism—vJ human B Show column =
All Fields | hemoglobin [ x] Hit
All Fields ~| complete [ ] Accession
Add search parameters E? Start search Description
Modification Date
[] Append wildcard (*) to search words ]
Length
Hit Accession Description Modification... Length
1 MNM 134268 Homo sapiens cytoglobin (CYGE), mRMA 2020/02/03 1962 =
2 NM 006563  Homo sapiens Kruppel like factor 1 (KLF1), mRNA 2020/02/03 1613 Deselect Al
3 NM_005809 Homo sapiens peroxiredoxin 2 (PRDX2), mRMA 202001427 925 | =
4 MM 001318138 Homo sapiens haptoglobin (HP), transaipt variant 3, mRMA 2020/01/21 1357
5 NM 005143 Homo sapiens haptoglobin (HP), transcript variant 1, mRMA 2020/01/20 1534
6 NM 016311 Homo sapiens ATP synthase inhibitory factor subunit 1 (ATPSIF1), transc... 2020/01/21 503
7 MM 033515 Homo sapiens Rho GTPase activating protein 18 (ARHGAP18), mRNA 2020f01/20 4414
8 NM_000517 Homo sapiens hemoglobin subunit alpha 2 (HBAZ), mRNA 2020/01/21 576
9 MM 000558 Homo sapiens hemodglobin subunit alpha 1 (HBA 1), mRNA 2020/01/20 577
10 MM 000518 Homo sapiens hemoglobin subunit beta (HBB), mRNA 2020/01/21 628
11 NM 001126102 Homo sapiens haptoglobin (HP), transcript variant 2, mRMA 2020/01/21 1301
12 MM 181552 Homo sapiens cut like homeobox 1 {CUX 1), transcript variant 1, mRNA 2020/01/13 13723 |
#§ Download and Open W Download and Save Open atNCEI | Total number of hits: 1.128
k- =0 Help ] [ sawview.. |

Figure 8.1: The GenBank search view.
e Click on the tab of the search view and drag and drop it into a folder in the Navigation Area.

These actions save the search query. (It does not save the search results.)

This can be useful when you run the same searches periodically.

8.1.1 NCBI search options

Conducting a search using Search for Sequences at NCBI corresponds to using the same query
terms on the NCBI website. For example, searching the nucleotide database corresponds to a
search at https://www.ncbi.nlm.nih.gov/nucleotide/. A list of the entries matching
the search terms is returned. Those of interest can then be selected and then downloaded, ready
for downstream use in the Workbench.

Click on Add search parameters to add parameters to your search. The following are available:

e All Fields Searches for the terms provided in all fields of the NCBI database.

e Organism

o Definition/Title

e Modified Search for entries modified within the period specified from a drop-down list.
e Gene Location Choose from Genomic DNA/RNA, Mitochondrion, or Chloroplast.

e Molecule Choose from Genomic DNA/RNA, mRNA or rRNA.

e Sequence Length Enter a number for a maximum or minimum length of the sequence.
e Gene Name

e Accession
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Check the "Append wildcard (*) to search words" checkbox to indicate that the term entered
should be interpreted as the first part of the term only. E.g. searching for "genom" with that box
checked would find entries starting with that term, such as "genomic" and "genome".

When you are satisfied with the parameters you have entered, click on the Start search button.

Additional search tips

Feature keys can be added when searching for nucleotide sequences. Writing

gene [Feature key] AND mouse

searches for one or more genes and where 'mouse’ appears somewhere in the entry. For more
information about how to use this syntax, see http://www.ncbi.nlm.nih.gov/books/
NBK3837/

Where multiple terms are entered into a single field, the terms are usually treated as if they have
an AND between them, which means that entries returned must contain all the specified terms.
A notable exception is if multiple accessions are listed in an "All Fields" search field, in which
case a results for each valid accession listed is returned.

You can add the words "AND", "OR" or "NOT" to the terms in a given field to further customize
your search. Further details about searching Entrez sequence databases can be found at
https://www.ncbi.nlm.nih.gov/books/NBK44864/.

8.1.2 Handling of NCBI search results

A list of entries matching the search terms provided is returned. By default, the initial 50 results
are returned, with 50 additional results loaded each time the More... button is clicked. This
number can be configured in the Workbench Preferences (section 4).

Five pieces of information are presented for each entry:

e Hit The rank of the entry in the search result

e Accession The accession for that entry. Click on the link to open that entry’s page at the
NCBI in a web browser.

Description The definition line of the entry

Modification date The date the entry was last updated in the database searched

Length The length of the sequence

The columns to display can be configured in "Show column" tab of right hand, side panel settings.

Select one or more rows of the table and use buttons at the bottom of the view to:

e Download and Open Sequences are opened in a new view after download is complete.

You can also download and open sequences by dragging selected rows to a new tab area
or by double-clicking on a row.

e Download and Save Sequences are downloaded and saved to a location you specify.


http://www.ncbi.nlm.nih.gov/books/NBK3837/
http://www.ncbi.nlm.nih.gov/books/NBK3837/
https://www.ncbi.nlm.nih.gov/books/NBK44864/
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You can also download and save sequences by selecting rows and copying them (e.g. using
Ctrl + C), and then selecting a folder in the Navigation Area and pasting (e.g. using Ctrl +
V).

e Open at NCBI The sequence entry page(s) at the NCBI are opened in a web browser.
The functions offered by these buttons are also available in the menu that appears if you
right-click over selected rows.

Note: The modification date on sequences downloaded can be more recent than those reported
in the results table. This depends on the database versions made available for searching at the
NCBI.

Downloading and saving sequences can take some time. This process runs in the background,
so you can continue working on other tasks. The download process can be seen in the Status
bar and it can be stopped, if desired, as described in section 2.4.

8.2 Search for PDB Structures at NCBI

This section describes searches for three dimensional structures from the NCBI structure
database http://www.ncbi.nlm.nih.gov/Structure/MMDB/mmdb.shtml. For manipu-
lating and visualization of the downloaded structures see section 15.2.

The NCBI search view is opened in this way:
Download | Search for PBD Structures at NCBI (&)
or Ctrl + B (3 + B on Mac)

This opens the view shown in figure 8.2:

3, *MCEI structure search X
Database: Structure
All Figlds = | |insulin x|
All Fields  w | |[human [x ]
[ Add search parameters ﬁ Start search
[] Append wildcard (*) to search words
Acc... Description Resolution ~ Method Deposit Date
6CO7  Structure of the nwTRPM2 channel in complex with Ca2+ 3.07 Electron Microscopy  2018/03/12 00:00 &
6BF8  Cryo-EM structure of human insulin degrading enzyme in complex... 4.2 Electron Microscopy  2017/10/26 00:00
ITCE  SOLUTIOM NMR STRUCTURE OF THE SHC SH2 DOMAIN COMPLE. .. Solution NMR 1995/03/27 00:00 =
1KMF  NMR STRUCTURE OF HUMAN INSULIM MUTANT ILE-A2-ALLO-ILE,... Solution NMR. 2001/12/14 00:00
2HSB  Solution structure of INSL3 Solution NMR. 2008/06/07 00:00
| 26T |Solution structure of the relaxin-ike factor | |solutonnmrR  |2008/07/23 00:00
6GX6  Crystal structure of IMP3 RRM12 in complex with RNA (ACAC) 2 ¥-ray Diffraction 2018/06/26 00:00
B6FQR  Crystal structure of IMP3 RRM12 in complex with RNA (CCCC) 21 ¥-ray Diffraction 2018/02/14 00:00
6FQ1 Crystal structure of the RRM12 domain of IMP3 1.31 X-ray Diffraction 2018/02/12 00:00
6C5T PPARg LBD bound to SR11023 ATE ¥-ray Diffraction 2018/01/16 00:00
6C50 PPARgLED bound to SR10171 2,404 X-ray Diffraction 2018/01/16 00:00
6DHL  Bovine glutamate dehydrogenase complexed with epicatechin-3-... 3.624 ¥-ray Diffraction 2018/05/20 00:00
5XY9  Structure of the MST4 and 14-3-3 complex 2.303 ¥-ray Diffraction 2017/07/06 00:00
5M10  Cucurbit[8]uril and 14-3-3 based binary bivalent supramolecular-... 1.6 ¥-ray Diffraction 20170204 00:00
LR ¥} A il 14 D D iembnibi Frr b i 1 710 ' Ciide = =4, WD AT A0
’ % Download and Open ] ’ %; Download and Save ] [ Open at MCBL ] Total number of hits; 1,396
'}

Figure 8.2: The structure search view.


http://www.ncbi.nlm.nih.gov/Structure/MMDB/mmdb.shtml
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8.2.1 Structure search options

Conducting a search in the NCBI Database from CLC Genomics Workbench corresponds to
conducting search for structures on the NCBI's Entrez website. When conducting the search from
CLC Genomics Workbench, the results are available and ready to work with straight away.

As default, CLC Genomics Workbench offers one text field where the search parameters can be
entered. Click Add search parameters to add more parameters to your search.

Note! The search is a "AND" search, meaning that when adding search parameters to your
search, you search for both (or all) text strings rather than "any" of the text strings.

You can append a wildcard character by clicking the checkbox at the bottom. This means that
you only have to enter the first part of the search text, e.g. searching for "prot" will find both
"protein" and "protease".

The following parameters can be added to the search:

e All fields. Text, searches in all parameters in the NCBI structure database at the same
time.

e Organism. Text.
e Author. Text.

e PdbAcc. The accession number of the structure in the PDB database.

The search parameters are the most recently used. The All fields allows searches in all
parameters in the database at the same time.

All fields also provide an opportunity to restrict a search to parameters which are not
listed in the dialog. E.g. writing 'gene[Feature key] AND mouse’ in All fields generates
hits in the GenBank database which contains one or more genes and where 'mouse’ ap-
pears somewhere in GenBank file. NB: the 'Feature Key' option is only available in Gen-
Bank when searching for nucleotide structures. For more information about how to use this
syntax, see http://www.ncbi.nlm.nih.gov/entrez/query/static/help/Summary_
Matrices.html#Search_Fields_and Qualifiers

When you are satisfied with the parameters you have entered click Start search.

Note! When conducting a search, no files are downloaded. Instead, the program produces a list
of links to the files in the NCBI database. This ensures a much faster search.

8.2.2 Handling of NCBI structure search results

The search result is presented as a list of links to the files in the NCBI database. The View
displays 50 hits at a time (can be changed in the Preferences (see chapter 4). More hits can be
displayed by clicking the More... button at the bottom right of the View.

Each structure hit is represented by text in three columns:

e Accession.


http://www.ncbi.nlm.nih.gov/entrez/query/static/help/Summary_Matrices.html#Search_Fields_and_Qualifiers
http://www.ncbi.nlm.nih.gov/entrez/query/static/help/Summary_Matrices.html#Search_Fields_and_Qualifiers

CHAPTER 8. DATA DOWNLOAD 173

Description.

Resolution.

e Method.

Protein chains

Release date.

It is possible to exclude one or more of these columns by adjust the View preferences for the
database search view. Furthermore, your changes in the View preferences can be saved. See
section 4.6.

Several structures can be selected, and by clicking the buttons in the bottom of the search view,
you can do the following;:

e Download and open. Download and open immediately.
e Download and save. Download and save lets you choose location for saving structure.

e Open at NCBI. Open additional information on the selected structure at NCBI's web page.

Double-clicking a hit will download and open the structure. The hits can also be copied into the
View Area or the Navigation Area from the search results by drag and drop, copy/paste or by
using the right-click menu as described below.

Drag and drop from structure search results

The structures from the search results can be opened by dragging them into a position in the
View Area.

Note! A structure is not saved until the View displaying the structure is closed. When that
happens, a dialog opens: Save changes of structure x? (Yes or No).

The structure can also be saved by dragging it into the Navigation Area. It is possible to select
more structures and drag all of them into the Navigation Area at the same time.

Download structure search results using right-click menu

You may also select one or more structures from the list and download using the right-click menu
(see figure 8.3). Choosing Download and Save lets you select a folder or location where the
structures are saved when they are downloaded. Choosing Download and Open opens a hew
view for each of the selected structures.

The selected structures are not downloaded from the NCBI website but is downloaded from the
RCSB Protein Data Bank http://www.rcsb.org/pdb/home/home.do in PDB format.

Copy/paste from structure search results

When using copy/paste to bring the search results into the Navigation Area, the actual files are
downloaded.


http://www.rcsb.org/pdb/home/home.do
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Figure 8.3: By right-clicking a search result, it is possible to choose how to handle the relevant
structure.

To copy/paste files into the Navigation Area:

select one or more of the search results | Ctrl + C (3§ + C on Mac) | select location
or folder in the Navigation Area | Ctrl + V

Note! Search results are downloaded before they are saved. Downloading and saving several
files may take some time. However, since the process runs in the background (displayed in the
Status bar) it is possible to continue other tasks in the program. Like the search process, the
download process can be stopped. This is done in the Toolbox in the Processes tab.

8.2.3 Save structure search parameters

The search you just set up can be saved by doing one of the following:

e Choose Save As... from under the File menu, or

e Click on the tab of the search view and drag and drop it into a folder in the Navigation Area.

These actions save the search query. (It does not save the search results.)

This can be useful when you run the same searches periodically.

8.3 Search for Sequences in UniProt (Swiss-Prot/TrEMBL)

Search for Sequences in UniProt searches the UniProt Knowledgebase (UniProtKB). UniProtKB
contains UniProtKB/Swiss-Prot entries, which are manually curated, and UniProtKB/TrEMBL
entries, which are annotated by automated systems.

To open the tool, go to:
Download | Search for Sequences in UniProt (%)

One or more search terms can be entered, and a table of entries matching the search terms
is returned. Rows in that table can be selected and the corresponding UniProtKB entries
downloaded and opened, or downloaded and saved (figure 8.4).

Searching is described in more detail in section 8.3.1.

Working with results returned by a search is described in section 8.3.2.
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Q *UnProtsearch X

Choase database:

SwissProt [ TrEMBL

Al Fields

Created

© Start search
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Figure 8.4: Search in UniProtKB by entering search terms and clicking on the "Start search" button.
A table containing information about entries matching the query terms is returned.

8.3.1 UniProt search options

Database choice

Select one of the 2 subsections of UniProtKB to search in, or select both to search all of

UniProtKB.

e Swiss-Prot Searches among manually curated entries. These are the entries marked as
"reviewed" in UniprotKB.

e TrEMBL Searches among computationally analyzed entries that have been annotated using
automated systems. These are the entries marked "unreviewed" in UniprotKB.

Search fields

A single search field is presented by default. Click on "Add search parameters” to add more.

The following options are available:

e All fields Search for the term provided in all fields available at the UniProtKB website
https://www.uniprot.org/.

e Accession Search for entry accessions.

e Protein Names Search for terms in protein names.

e Gene Names Search for terms in gene names.

e Organism Search for terms in organism names.

e Created Search for entries created within the period specified from a drop-down list.

e Modified Search for entries modified within the period specified from a drop-down list.

e Protein existence. Search for entries with the evidence level specified from a drop-down

list.


https://www.uniprot.org/
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When the Append wildcard (*) to search words is checked, the search is broadened to include
entries containing terms starting with text you provided.

Click on the Start search button to run the search.

Information about entries meeting all the conditions specified is returned in a table. No data is
downloaded at this point. Working with these results, including downloading entries, is described
in section 8.3.2.

Saving a configured UniProt search

The search you just set up can be saved by doing one of the following:

e Choose Save As... from under the File menu, or

e Click on the tab of the search view and drag and drop it into a folder in the Navigation Area.

These actions save the search query. (It does not save the search results.)

This can be useful when you run the same searches periodically.

8.3.2 Handling of UniProt search results
The results table

By default, the first 50 entries found in UniProtKB that met all the search conditions are returned
in the results table. Clicking on the More... button at the bottom right loads further results.

The default value of 50 can be changed. See chapter 4 for details.

For each entry, the following information is provided:
e Hit The position of the entry in the results. E.g. 1 for the first entry in the list returned, 2
for the second, and so on.

e Accession The accession of the entry. Clicking on the link opens the entry’s page at the
UniprotKkB website.

e ID The ID of the entry. Clicking on the link opens the entry’s page at the UniprotKB website.
e Protein Names The protein names and synonyms.

e Gene Names The names of the gene(s) encoding the protein.

e Organism The scientific name and synonyms of the source organism.

e Created The date the entry was created.

e Modified The date of the latest annotation update.

e Length The length of the canonical sequence.

¢ Protein Existence The level of evidence supporting the existence of the protein.
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e Pubmed Entries The list of Pubmed IDs mapped to the entry. Clicking on the link opens a
page listing these Pubmed entries.

o Reviewed Either "reviewed" for entries in Swiss-Prot, or "unreviewed" for entries in TrEMBL.

The columns displayed can be customized using in the side panel settings. See section 4.6 for
details.

If you wish to open webpages for several entries at once, highlight the rows of interest and click
on the Open at UniProt button.

Downloading results from UniprotKB

Entries from UniprotKB can be downloaded and saved, or downloaded and opened, directly in the
viewing area. When opened directly, the entries are not saved until you take explicit action to do
SO (see section 2.1.2).

Downloading many large files may take some time. The download process can be stopped from
under the Processes tab (see section 2.4).

To download and save entries, select the rows of interest and then do one of the following:
e Click on the Download and Save button. You will be prompted for a location to save the
entries to.

e Right-click over a selected area and choose the option Download and Save from the menu
presented.

e Drag the row(s) to a folder in the Navigation Area.
e Copy (Ctrl-C) to copy the entry information. Click on a folder in the Navigation Area and then
paste (Ctrl-V).

The selected entries are downloaded from UniprotKB. Multiple entries selected at the same time
are saved to a single protein sequence list.

To download and open entries directly in the viewing area, select the rows of interest and then
do one of the following;:
e Click on the Download and Open button.

e Right-click over a selected area and choose the option Download and Open from the menu
presented.

e Drag the row(s) until the mouse cursor is next to an existing tab in the view area. When the
mouse button is released, a new tab is opened, and the selected entries are downloaded
and opened in that tab.

Double-clicking on a single row will download and open that entry.
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8.4 Search for Reads in SRA
8.4.1 Searching SRA

Search for Reads in SRA searches the NCBI SRA database for entries with metadata matching
the query terms you provide. The sequences and metadata for selected runs can be downloaded.
Alternatively, just the metadata for the selected runs can be saved for use later.

Search for Reads in SRA uses NCBI's e-utilities, which occasionally experience downtime. If
searches unexpectedly return no results, go to https://www.ncbi.nlm.nih.gov/sra/ to
check the status of the service.

Start Search for Reads in SRA by going to:
Download | Search for Reads in SRA (/=)

45 SRA Search
Accession 7| [sRraeie ] |» Search Parameters Settings
Column width =
Rows: 21 Add search parameter (9 start search e -
#  Runaccesson  Studyaccession  Scentificname  Download ... Paired Read orientaton  Averagele... Spots PubMed Show column =
1 SRR342435 SRPODB 144 Homo sapiens 2,788 Yes Fornard Reverse 202 22,122,322 21934933 #
2 SAR342497 SRPO0S 144 Homo sapiens 2,876 Yes Fornard Reverse 202 22,479,387 21924933
Run accession
3 SAR342498 SRPO0S 144 Homo sapiens 2,388 Yes Fornard Reverse 202 22,930,499 21924933
4 SAR342499 SRPO0S 144 Homo sapiens 2,715 Yes Fornard Reverse 202 22,983,848 21924933 [] Experiment accession
5 SAR342500 SRPO0S 144 Homo sapiens 2,465 Yes Fornard Reverse 02 22,842,453 21924933 )
Study accession
& SAR342501 SRPO0S 144 Homo sapiens 2,362 Yes Fornard Reverse 202 22,868,308 21924933
7 SRR342502 SRPODB 144 Homo sapiens 2,732 Yes Fornard Reverse 202 22,332,982 21924933 [] sample accession
8 SRR342503 SRPODB 144 Homo sapiens 2,432 Yes Fornard Reverse 202 22,293,943 21974933 o
3 SRR347504 SRPODB 144 Homo sapiens 2,212 Yes Fornard Reverse 202 21,253,248 21924933
10 5RR342505 SRPO0B144 Homo sapiens 2,293 Yes Forward Reverse 202 21,648,208 21924933 Download size (MB)
11 SAR342508 SRPODB 144 Homo sapiens 2,271 Yes Fornard Reverse 202 22,336,281 21924933 Paired
12 SAR342507 SRPO0S 144 Homo sapiens 2,276 Yes Fornard Reverse 202 20,984,648 21924933 Tt
13 SRR342508 SRPODS 144 Homo sapiens 2,435 Yes Forward Reverse 202 21,885,756 21924933 [ iclogical reads
14 SAR342509 SRPO0S 144 Homo sapiens 2,308 Yes Fornard Reverse 202 22,356,640 21924933 [] Technical reads
15 SAR342510 SRPO0S 144 Homo sapiens 2,553 Yes Fornard Reverse 02 20,713,731 21924933 et
16 SAR342511 SRPO0S 144 Homo sapiens 2,565 Yes Fornard Reverse 202 20,878,145 21924933
17 SAR342512 SRPODB 144 Homo sapiens 2,605 Yes Fornard Reverse 202 21,081,278 21924933 Average length
18 SAR342513 SRPODB 144 Homo sapiens 2,588 Yes Fornard Reverse 202 21,692,814 21924933 Spots
19 SAR342514 SRPODB 144 Homo sapiens 2,585 Yes Fornard Reverse 202 20,988,733 21924933
0 SRR343515 SRPODB 144 Homo sapiens 2,550 Yes Fornard Reverse 202 20,836,707 21924933 [1nsert size
21 SRR343516 SRPODB 144 Homo sapiens 2,488 Yes Fornard Reverse 202 20,285,549 21924933 [ tnsert deviation
PubMed
Select Al
Deselect Al
Re: et e el Total number of experiments: 1 more. SRA Preview [m]
=0 Help Save View..

1 element(s) are selected

Figure 8.5: "Accession" was selected from the drop-down menu of search fields, and a single
accession was entered. The results of the search include the run with the accession provided, as
well as runs submitted to SRA as part of the same experiment.

Search fields

A drop-down menu at the top left lists the fields that can be searched (figure 8.5). Generally,
all search terms provided must be present in an SRA entry for it to be returned. Within a single
search field, OR can be added between terms to indicate that just one of the terms needs to
match. The exception to this is the Accession field, which is described further below.

Details about selected search fields:

e All Fields All fields are searched with the terms provided.
Example queries:

"Plasmodium falciparum" "Plasmodium vivax" would yield a list of runs where
both terms were found within any of the fields searched.

"Plasmodium falciparum" OR "Plasmodium vivax" would yield a list of runs
where either term was found within any of the fields searched.


https://www.ncbi.nlm.nih.gov/sra/
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SRR20016268 SRR20016241 SRR20016341 would return no results because an "AND"
is assumed between each term. Contrast this with searching in the Accession field with
the same terms, described below.

e Accession Provide a single accession, or multiple accessions separated by spaces,
commas or semicolons. Each term is searched for individually. l.e. terms in a single
Accession field are handled as if they were separated by OR. Unlike in other fields writing
"OR" between terms is not supported as it is already assumed.

Example query:
SRR20016268 SRR20016241 SRR20016341 would return 3 entries.
The run with a specified accession is returned, as well as any other runs that were submitted

as part of the same experiment. To retrieve all runs in a study, provide the study accession
as the query term.

o Modification/Publication date Find entries modified/published within a date range,
specified as [MM] [YYYY]. For example, a publication date given the following range
08 2016 to 08 2016 would return results published between the first and last days in
August 2016.

e Strategy Select from a drop-down list of types of experiments e.g., RNA-Seq, ChIP-Seq, etc.

e Library Selection Select from a drop-down list of known library preparation methods, e.g.
Poly(A), Size fractionation, etc.

e Platform Select from a drop-down list of NGS sequencing platforms e.g., Illumina, lon
Torrent, etc. Note: Download of data from some platforms, such as Complete Genomics,
is not supported.

e Instrument Select from a drop-down list of individual NGS sequencing machines e.g., HiSeq
X Ten, lon Torrent PGM, etc.

e Paired Status The options are Paired and Single. When Paired is selected, SRA runs
specified as paired are returned. Selecting Single returns runs where paired status has not
been specified.

e Availability Select Public or doGaP. The latter contains confidential data. Entries in dbGAP
can be searched and metadata returned can be saved, but reads cannot be downloaded
directly. Access to dbGAP involves an application to the NCBI.

e PubMed Select "has abstract" to find entries with a PubMed abstract or "has full-text
article" for entries where the entire publication is available.

SRA search results

A table with one row per result is returned. The columns to display in the table can be configured
in the side panel, on the right.

Details about selected column contents:

e Run Accession The accession for an SRA run, hyperlinked to the relevant NCBI webpage,
where additional information can be found.
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e Download size The size of the SRA format (.sra) file for that run. At least twice this
amount of space should be available as temporary space during download and import. See
section 8.4.2 for more on space requirements.

¢ Biological reads The number of biological reads per spot. If there is no read type information
for that run in SRA, all reads are assumed to be biological.

e Technical reads The number of technical reads per spot. If there is no read type information
for that run in SRA, the value will be O.

e Read orientation Relevant for paired reads. Unknown means there is no orientation
information for that run in SRA. This is always the case for single end reads, but is also
frequently the case for paired reads. For such paired end runs, Forward-Reverse orientation
is assumed by default when importing, but this is configurable.

e Average length The average length of all the reads in a spot combined. The read lengths in
the imported sequence list may differ from these values if you choose not to download all
the reads available for the run. E.g. downloading just biological reads when technical reads
are also available.

e PubMed If a PubMed entry is associated with the run, it is listed and hyperlinked to the
relevant Pubmed webpage.

When a run is selected in the table, the title and abstract for the SRA experiment it is part of is
displayed in the SRA Preview tab, under the column configuration section of the side panel.

Please refer to the SRA documentation at the NCBI for full information on the data and metadata
available https://www.ncbi.nlm.nih.gov/sra/.

Further details about download and import of data from SRA, including information on file sizes
and paired read handling, is provided in section 8.4.2.

The total number of experiments found is reported at the bottom of the search table. An
experiment may have more than one run associated with it.

By default, up to 50 results are retrieved at a time. Click on the more... button below the table
to pull additional results, 50 at a time. This number can be configured in Preferences:

Edit | Preferences (%) | General | Number of hits (NCBI/Uniprot)

Right-click on a row in the results table to get a list of possible additional searches, based on
the selected run (figure 8.6).

8.4.2 Downloading reads and metadata from SRA

At the bottom of the SRA results table are two buttons: Download Reads and Metadata and
Show Metadata for Selection. The functionality of each is described in this section.

Download Reads and Metadata

Select the rows of interest in the results table and then click on Download Reads and Metadata
to download and import reads and metadata from the selected runs.


https://www.ncbi.nlm.nih.gov/sra/
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£ SRA Search %
[ -
Organism || "Plasmodium vivax™ [ x| D> e Femrs i
Column width =~
Al fields | |Vietnam [ x] e .
Rows: 50 Add search parameter EF Start search Show column =
%  Runaccesson  Study accession  Scentific name Download... Paired Read orientation  Averagel... Spots PubMed &
1 SRR20306012  SRP337013 Plasmodium vivax 702 Yes Unknown 302 6,685718 ~ Run accession
2 SRR20306001 SRP337013 Plasmodium vivax 504 Yes Unknown 302 4,758,485 [ Experiment acesssion
3 SRR20305990  SRP3IT0LZ Plasmodium vivax 419 Yes Unknown 302 4,020,451
4 SRR20305985  SRP3B0I3 Plasmodium vivax 817 Yes Unknown 302 7,741,230 Gl
5 SRR20305974  SRP337013 Plasmodium vivax 730 Yes Unknown 302 5,959,407 [ sample accession
& SAR20306013  SRP387013 Plasmodium vivax 628 Yes Unknown 300 4,913,590
7 SAR20306011  SRP387013 Flasmodium vivax 564 Yes Unknown 300 4,335,480 Tl
R N - S = I S 757 N [ oouriond sze ()
S SAR20306009  SRP3370L3 Plasmodium vivax 279 Yes Unknown 300 2,125,599 —
10 SRR20306008  SRP387013 Plasmodium vivax 257 Yes Unknown 300 1,996,905
11 SRR20306007  SRP387013 Plasmodium vivax 395 Yes Unknown 300 3,095,658 [ Biological reads
12 SAR20306005  SRP38TOLZ Plasmodium vivax 204 Yes Unknown 300 1,539,554 W=t
13 SRR20306005  SRP3ZTOLZ Plasmodium vivax 359 Yes Unknown 300 2,718,350
14 SRR20306004  SRP3BT0L3 Plasmodium vivax 566 Yes Unknown 300 4,321,165 Read orientation
15 SRR20306003  SRPIBTOLZ Plasmodium vivax 296 Yes Unknown 300 2,235416 Rreamel
16 SRR20306002  SRP387013 Plasmodium vivax 455 Yes Unknown 300 3,430,808
17 SRR20306000  SRP387013 Plasmodium vivax 265 Yes Unknown 300 2,015,514 S
18 SAR20305099  SRP38T01T Plasmodium vivax 583 Yes Unknown 300 4,610,619 [insertsize
19 SRR20305938  SRP3IBIOLZ Plasmodium vivax 334 Yes Unknown 300 2,508,850 [ insert deviation
20 SRR2030597  SRP387013 Plasmodium vivax 746 Yes Unknown 300 5464768
21 SRR20305996  SRP38T0L3 Plasmodium vivax 347 Yes Unknown 00 2,677,877 PubMed
22 SRR20305995  SRP387013 Plasmodium vivax 604 Yes Unknown 300 4,707,505 select Al
23 SAR20305994  SRP3S7013 Plasmodium vivax 501 Yes Unknown 300 3,937,575
24 SRR20305093  SRP387013 Plasmodium vivax 479 Yes Unknown 300 3,707,176 Deselect All
25 SRR20305992  SRP38TOL3 Plasmodium vivax 584 Yes Unknown 300 4,578,022 e =
% SRR20305991  SRP387013 Plasmodium vivax 653 Yes Unknown 300 5,050,073
27 SRR20305389  SRP38T0L3 Plasmodium vivax 662 Yes Unknown 300 5285346 Title:
23 SRR20306045  SRP387013 Plasmodium vivax 657 Yes Unknown 300 5037455 SWGA of Plasmodium vivax from DBS
29 SAR20305987  SRP3S7013 Plasmodium vivax 107 Yes Unknown 300 786,162 Abstract:
30 SRR20305986  SRP3S7013 Plasmodium vivax 44 Yes Unknown 300 3,352,349 Genetic surveillance tools are increasingly
31 SRR20305884  SRP3870L3 Plasmodium vivax 569 Yes Unknown 300 4,283,373 recognized for their potential to address specific
2SRRI RE3ATN 1 L dlit i ui A1 Linknnun. 004 44 164 * 1| elimination challenges for the malaria parasite
L Download Reads and Metadata Show Metadata for Selection Total number of experiments: 617 more Plasmodium vivax. To better support national
malaria control program priorities, use cases v
EE =0 Help Save View.

1row selected

Figure 8.6: The SRA search result table.

Reads are imported into sequence lists. Import settings for reads from runs marked as paired
are configurable, including the option to import technical reads in addition to biological reads.

Metadata is imported into a CLC Metadata Table. Each sequence list will have an association
to the relevant row of the CLC Metadata Table. See section 11.3.1 for details about data
associations with CLC Metadata Tables. The CLC Metadata Table can be used directly to define
the experimental design for differential expression analyses (section 31.6.4) or edited, if desired
(section 11.3.5).

Note: When the "Auto paired end distance detection" option is present in downstream analyses
of paired data downloaded from SRA, we recommend it is enabled. This is because some SRA
entries have an insert size that includes the length of the reads, while others exclude the length
of the reads.

After clicking on Download Reads and Metadata, a wizard appears to guide you through the
import of the selected runs.

Import Options

e Discard read names Check this option to save disk space. Individual read names are rarely
relevant for NGS data.

e Discard quality scores Checking this option can reduce disk space usage and memory
consumption. This should only be done if these scores are not relevant to your work. Quality
scores are not used for RNA-Seq and expression analyses, but are used during variant
detection and can be shown in views of read mappings.

Space requirements
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Figure 8.7: Import options in the SRA Download wizard

During download and import: The Download size reported is the combined size of all the SRA
format files that will be retrieved.

We recommend that at least twice the download size of the largest sample is available as
temporary space during download and import.

If the SRA file is reference-compressed, a copy of the genome must also be retrieved before the
reads can be imported, which will also require disk space.

For the imported data: The size of the sequence lists after import will often be comparable in
size to the SRA files downloaded (often between half to twice the size). The size depends on
multiple factors, including whether compression has been turned off, whether read names and
quality scores were retained, and whether you imported technical reads as well as biological
reads, where relevant.

A few examples of SRA file sizes relative to imported sequence list sizes are given below. Relative
sizes may differ on your system depending on your settings.

Description SRA file After import, with read | After import, no read
names and qual. scores | names or quality scores

Single end reads 84 MB 110 MB 32 MB

Paired end biological reads 107 MB 138 MB 59 MB

2 technical reads and 1 bio- | 1311 MB 760 MB 208 MB

logical read, only the biological

imported

Edit Paired End Settings If at least one of the selected runs is marked as paired, the next
wizard step allows you to review and edit the paired end settings (figure 8.8).

Values in shaded cells can be configured by selecting rows and clicking on the "Edit Selected
Rows" button. The settings in the edit dialog when you click on OK are applied to all the selected
rows, so we recommend selecting either a single row, or sets of rows where the information
should be the same.
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Figure 8.8: Paired end information includes the reads available for that run, as well as the read
structure, distance and read orientation. Values in shaded cells can be configured by selecting
rows and clicking on the "Edit Selected Rows" button.

e Reads available Most entries consist of two reads, both biological (figure 8.8). These are
presented as R1 (B) R2 (B), where B stands for "biological".

When there are 3 or more reads, 1 or 2 of these are expected to be biological. E.g.
I1(T) R1(B) R2(T) R3(B) (figure 8.10).

Mouse over a cell in the Reads available column to see details about the reads, including
the number of reads, their average length and the standard deviation of the length
(figure 8.11).

e Import read structure Importing just biological reads is the default. To configure this
setting, specify the reads to import using the names given in the "Reads available" column,
e.g. I1, R1, etc. Use a space to separate reads that should be concatenated on import.
Use a comma to separate reads to import as the first sequence in a pair and reads to
import as the second sequence in a pair.

For example:

- R2, R1 A sequence list containing paired reads is imported. The first member of
each pair is from R2 and the second from R1.

— I1 R1 R2 A sequence list containing single reads is imported. Each sequence in the
list is a concatenation of I1, R1 and R2, in that order (figure 8.12).

- R2 R1, R3 A sequence list containing paired reads is imported. The first member of
each pair is a concatenation of R2 and R1, in that order. The second member is the
corresponding R3 read. This could represent a situation where R1 contains forward
reads, R3 contains reverse reads, and R2 contains molecular indices.

If "Use SRA Defaults" appears in this column, we recommend explicitly defining the read
structure. See section 8.4.3 for further details.

e Distance The minimum and maximum distance depend on whether an "Insert Size" and an
"Insert Deviation" were supplied to SRA by the depositor.
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— If no insert size was supplied, we set the minimum to 1 and the maximum to 1,000.
— If an insert size was supplied, we do the following calculation:

* Mindistance = insertsize — b * insertdeviation

x Maxdistance = insertsize + 5 x insertdeviation

— If no deviation was supplied, we estimate this to be 0.1 * insertsize and perform the
same calculation as above.

¢ Read orientation The orientation to use when importing paired reads.

For runs marked as paired with 2 biological reads per spot and no read structure information,
we use the SRA default, which is to handle the reads as Forward Reverse pairs (figure 8.8).

N/A values in the Distance and Read orientation columns are expected when only one of the
reads is biological (figure 8.9). If the read structure is edited such that paired reads will be
imported, values will appear in these columns.

SRA Download 4

Set parameters

1. Choose where to run
‘ Shaded values are workbench estimates.

2. Import Options

Run accession Reads available Importread structure  Distance Read orientation
SRR 13238953 13(T) R1{T) R2(E) R2 /A /A
SRR13238954 11(T) R1(T) R2(E) R2 /A /A
SRR 13238955 11{T) R1{T) R2(B) R2 NjA NjA
SRR 13238956 13(T) R1{T) R2(E) R2 N/A /A

3. Edit Paired End Settings

4. Resufthanding

Help Reset Previous Finish Cancel

Figure 8.9: Only R2 is biological, so by default a sequence list containing single sequences from
R2 would be imported.

When the settings match your expectations, click on Next to select where to save the data, and
then start the download.

Show Metadata for Selection

Information about SRA entries of interest can be downloaded to a CLC Metadata Table without
downloading the sequence data. Select the rows of interest in the results table and then click on
Show Metadata for Selection. Sequence data can be downloaded later if desired.

The first columns of the resulting CLC Metadata Table contain the same database identifiers as
in the original results table. Later columns contain details associated with the biosample, which
are pulled from SRA. In the side panel, to the right, the columns to show in the table can be
configured.

Tips relating to retrieving sequence data later using the CLC Metadata Table:

e CLC Metadata Tables can be filtered so that only relevant rows are shown (see sec-
tion 3.2.1).

e To copy just the accessions from the visible rows in the table, and retrieve these entries
from SRA:

— Select only the "Run Accession" column in the side panel settings. (It can be fastest
to click on the "Deselect All" button at the bottom of the column listing in the side
panel and then re-select Run Accession.)
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Edit Selected Rows
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Figure 8.10: Paired end information includes the reads available for that run, as well as the read
structure, distance and read orientation. Reads specified as technical by the SRA submitter are
marked with (T), while other reads are marked with (B) for biological. The first 4 entries listed in
the SRA Download wizard are examples for runs marked as paired with only one read specified as
biological. These are imported as single end reads by default.

P8 sRA Download X
Set parameters
1. Choose where torun
Shaded values can be edited
2. Import Options
Run accession Reads avaiable Import read structure Distance Read orientation
3. Edit Paired End Settings
SRR19768565 11(T) R1(E) R2(T) R3E) R1,R3 1-1000 Forward Reverse
4. Result handing
Read Type Numberof reads Averagelength Std dev of length
1 Technical 114662586 80 00
Rl Biological 114662586 500 00
R2  Technical 11466258 160 00
R  Biological 114662586 500 00
Help Reset Previous Finish Cancel

Figure 8.11: Mousing over an entry in the Reads available column in the Edit Paired End Settings
wizard step reveals a tooltip with details for each read in that run.

Select all the rows and then go to Edit | Copy in the top level menu (or use Ctrl + C).

In Search for Reads in SRA, choose "Accession" in the search options area and paste
the copied accessions into that field using Edit | Paste from the top level menu (or
use Ctrl + V).

Remove the text "Run Accession" from the start of the pasted text.
Run the search at SRA.

e Downloading reads using Search for Reads in SRA creates a new CLC Metadata Table
with the resulting sequence lists associated to the relevant rows. Sequence lists can be
associated with any CLC Metadata Table you wish. For more details, see section 11.2.
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Figure 8.12: The read structure for import has been edited in the first 4 entries listed in the SRA
Download wizard, using the settings shown in the Edit Paired Information dialog. Technical reads
from 11 and R1 will be prepended to R2 reads and these sequences imported into a single end
sequence list.

8.4.3 Troubleshooting SRA downloads

General

1. Reads cannot be downloaded from SRA

If reads cannot be downloaded for certain SRA runs, the runs are listed in a Problems panel
together with a description of the problem. It is usually still possible to download reads for
the remaining runs.

The most common problems are:

e "The selected SRA reads contain no spots, and cannot be imported in the workbench.":
The run has no associated sequencing data.

e "The selected SRA reads are dbGaP restricted.": For data protection reasons, you
must request access to these reads. Requests and download cannot happen within
the workbench, but you can follow the procedures here: http://www.ncbi.nlm.
nih.gov/books/NBK5295/.

e "The selected SRA reads are made with an unsupported sequencing platform.": For
example, Complete Genomics reads consist of eight regions separated by gaps of
variable lengths, and should be analyzed by specialist tools.

2. No values in the Biological reads or Technical reads columns of the results table

If there are no values in the Biological reads or Technical reads columns, the SRA entry
may contain inconsistent information in an SRA entry. Downloading such entries is usually
possible, but what is downloaded will depend on the circumstances.

For example, if a run has more than one read per spot, but is not marked as paired, the
Biological reads and Technical reads columns will be blank. Downloading this data will
result in a sequence list containing single reads from R1. This would be fine in a case
like SRR16530746, where R1 contains the read information (and R2 contains no bases).
However, it may not be fine for other entries.


http://www.ncbi.nlm.nih.gov/books/NBK5295/
http://www.ncbi.nlm.nih.gov/books/NBK5295/
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In such cases, we recommend checking the imported sequence list contains the expected
data.

Paired end settings table

1. "?" in Reads Available column and "Use SRA Defaults" in Import Read Structure column

When there are more than 2 reads available for a run marked as paired, but no information
about the read structure is available, "(?)" appears beside each read set in the "Reads
Available" column, and "Use SRA Defaults" appears in the Import Read Structure column.
If not configured further, reads that SRA defines as biological by default are imported.

In many cases, this is fine, but we recommend explicitly defining the read structure. If you
do not, please check the resulting sequence lists to ensure the expected data is present.
Click on a run accession in the results table to go directly to the SRA webpage about that
run.

I SRA Download %

Set parameters

1. Choose where to run
Shaded values can be edited,

2. Import Options

Reads avallable Import read structure Distance Read orientation
3. Edit Paired End Settings
SRR18042334 R1(7) R2() R3(?) R4() Use SRA defaults 1- 1000 Forward Reverse

4. Result handing

Help Reset Previous Finish Cancel
Figure 8.13: This run contains more than 2 reads per spot but no explicit read structure information.
Unless configured further, reads will be imported according to SRA default handling, with only reads
SRA interprets as biological being imported.

2. "Use SRA defaults” warning under Import read structure column

In the "Edit Paired End Settings" step of the SRA Download wizard, text in the "Import read
structure" column will state "Use SRA defaults" and include a warning exclamation mark if
the nature of the reads in SRA does not match what is expected. For example, a run is not
expected to have three or more biological reads. (figure 8.14).

If you choose to import data from such runs, we recommend the read structure is explicitly
defined, as described in section 8.4.2. If it is not, biological reads will be imported using
default settings. This may or may not result in a sequence list containing data relevant for
downstream processing.

Set

. Choose where to run =
‘ Shaded values are workbench estimates.

. Import Options

Run accession Reads available Import read structure  Distanc Read orientation

e
- Edit Paired End Settings SRR13927735  RL(B) R2(B) R3(B) IL(T) Use SRA defaults 1-1000 Forward Reverse

F S R VR

. Result handling

Figure 8.14: This run has 3 biological reads, which is not expected. A warning icon is shown in the
Import read structure column. If the data needs to be downloaded, then explicitly defining the read
structure in a case like this is recommended.

8.5 Sequence web info

CLC Genomics Workbench provides direct access to web-based search in various databases
and on the Internet using your computer’s default browser. You can look up a sequence in
the databases of NCBI and UniProt, search for a sequence on the Internet using Google and
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search for Pubmed references at NCBI. This is useful for quickly obtaining updated and additional
information about a sequence.

The functionality of these search functions depends on the information that the sequence
contains. You can see this information by viewing the sequence as text (see section 13.5). In
the following sections, we will explain this in further detail.

The procedure for searching is identical for all four search options (see also figure 8.15):

Open a sequence or a sequence list | Right-click the name of the sequence | Web
Info (0) | select the desired search function

20
|

PERY " o Wsdis e TG TGCCCATGRTTTC
Select Sequence 8|D
FERH O Make Sequence Circular 'GAAATGGGAAGAGA
e 120
PERHEERE A Google sequence TG(

160 = NCBL |
I
PERH3BC ACTCTCCACTCACAIJ

E Publved References

CT(

Figure 8.15: Open webpages with information about this sequence.

This will open your computer’s default browser searching for the sequence that you selected.

Google sequence The Google search function uses the accession number of the sequence
which is used as search term on http://www.google.com. The resulting web page is
equivalent to typing the accession number of the sequence into the search field on http:
//www.google.com.

NCBI The NCBI search function searches in GenBank at NCBI (http://www.ncbi.nlm.
nih.gov) using an identification number (when you view the sequence as text it is the "GI"
number). Therefore, the sequence file must contain this number in order to look it up at NCBI. All
sequences downloaded from NCBI have this number.

PubMed References The PubMed references search option lets you look up Pubmed articles
based on references contained in the sequence file (when you view the sequence as text it
contains a number of "PUBMED" lines). Not all sequence have these PubMed references, but in
this case you will se a dialog and the browser will not open.

UniProt The UniProt search function searches in the UniProt database (http://www.ebi.
uniprot.org) using the accession number. Furthermore, it checks whether the sequence was
indeed downloaded from UniProt.

Additional annotation information When sequences are downloaded from GenBank they often
link to additional information on taxonomy, conserved domains etc. If such information is
available for a sequence it is possible to access additional accurate online information. If the
db_xref identifier line is found as part of the annotation information in the downloaded GenBank
file, it is possible to easily look up additional information on the NCBI web-site.


http://www.google.com
http://www.google.com
http://www.google.com
http://www.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov
http://www.ebi.uniprot.org
http://www.ebi.uniprot.org
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To access this feature, simply right click an annotation and see which databases are available.
For tracks, these links are also available in the track table.
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9.5 Exporting reference data outside of the Reference Data Manager framework 203

The Reference Data Manager (figure 9.1) offers an easy way to find and download reference
data provided by QIAGEN and some other public resources, and to manage reference data in a
controlled manner.

When data is downloaded using the Reference Data Manager, it is stored in a folder in your home
area called CLC_References. If such a folder does not already exist, it will be created and added
as a Workbench File Location automatically when you first start up the CLC Genomics Workbench.
Data can only be added to or deleted from this area using the Reference Data Manager, providing
an extra level of control over the reference data in use at any given time.

The location reference data is downloaded to in the CLC Genomics Workbench can be changed.
Alternatively, a reference data location on a CLC Genomics Server can be used. Reference data
can take a lot of space, so it can be desirable to use a different location than the default, and
both of these routes support the use of a shared reference data location. Further details are
provided below.

In addition to data downloaded via the Reference Data Manager, your own reference data
can be imported such that it is put under its control. This is described on http://resources.

giagenbioinformatics.com/manuals/clcgenomicsworkbench/current/index.php?manual=Imported_Data.html.

Downloading data using the Reference Data Manager

To open the Reference Data Manager, click on the References (@?) button in the top Toolbar or
go to the Utilities menu and select Manage Reference Data ().
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http://resources.qiagenbioinformatics.com/manuals/clcgenomicsworkbench/current/index.php?manual=Imported_Data.html
http://resources.qiagenbioinformatics.com/manuals/clcgenomicsworkbench/current/index.php?manual=Imported_Data.html
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Figure 9.1: The Reference Data Manager offers access to data from several sources. Here, the
Download Genomes tab has been selected, opening options for downloading reference data for
various organisms. Details about the data available is provided in the right hand pane.

The total size of the reference data is indicated when selecting the elements to download. The
amount of time it will take to download this data depends on your network connection, but can
take several hours on slower connections.

Download Genomes Data under this tab is downloaded directly from public repositories such as
Ensembl, NCBI, and UCSC. It is not provided by nor hosted by QIAGEN.

QIAGEN Sets Data under this tab is provided by QIAGEN. It is organized into Reference Sets,
which are sets of data elements often used together. For example, a given Reference Set
might have the hg38 reference sequence and genes, CDS, and other data types based on that
reference genome.

If your site hosts a mirror of the QIAGEN reference data repository, see nttp://resources.
giagenbioinformatics.com/manuals/clcgenomicsworkbench/current/index.php?manual=Advanced_preferences.

ntm1 for information about how to configure your Workbench to refer to that location.

Downloading reference data locally or to a CLC Server

By default, a reference data location on your CLC Genomics Workbench is used. This is indicated
by the option "Locally" being selected for where to "Manage Reference Data" in the top, right
hand side of the Reference Data Manager. The amount of free space available is reported just
below this (figure 9.2).

Manage Reference Data:

Free space in CLC_References location:

L2TGE
Free space in temporary folder location: 36.27 GB

Figure 9.2: Reference data is downloaded to the CLC_References area of the Workbench when the
"Manage Reference Data" option is set to "Locally".

When you are logged into a CLC Genomics Server that has been configured with a File System
Location called CLC_References, you will be able to select the option "On Server". When
selected, reference data is downloaded to the CLC_References area on the CLC Server. By
default, it is downloaded directly to the CLC Server, but downloads can be configured to go via
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the Workbench instead using settings within the Workbench Preferences. This can be useful if
the CLC Server does not have access to the external network but the CLC Genomics Workbench
does. See http://resources.qiagenbioinformatics.com/manuals/clcgenomicsworkbench/current/index.
php?manual=Advanced_preferences.html fOr information about how to configure Workbench prefer-
ences.

If you have chosen "On Server" and your CLC Genomics Server is set up to send jobs to grid
nodes, you can choose which grid preset to use for downloading data under the Download
Genomes tab via a drop-down menu to the left of the Download button (figure 9.3).

[E Manage Reference Data =
P 7 p
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Pubic Repastaries Reference Datz Ubrary Reference Data Sets mported Reference Data
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O o ot et For Gt oo ® Download genome sequence

) Use existing genome sequence track
Equus caballus
Select to download latest data for Equus caballus be]

Homo sapiens - hg13 Douwnload size for selection: 674.4 MB
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P— general-08c32g | &
us scrofa
general-16c84g
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Figure 9.3: Reference data will be downloaded to the CLC_References area on a CLC Genomics
Server when the "On Server" option is selected. For grid setups, the grid preset to use when
downloading data under the Download Genomes tab can be selected, as shown here.

Changing the reference data location

You can specify a different location to download reference data to on the CLC Genomics
Workbench. This is recommended if you do not have enough space in the default area. To do
this, go to the Navigation Area and:

Right-click on the folder "CLC_References" | Choose "Location" | Choose "Specify
Reference Location"
The selected folder will be registered as the location to associate with the Workbench
CLC_References Location. This means that data downloaded via the Reference Data Man-
ager will be stored in that folder, and that when workflows contain data inputs configured
using workflow roles, it is under this folder the relevant data elements will be expected
to be. See http://resources.giagenbioinformatics.com/manuals/clcgenomicsworkbench/current/index.

php?manual=Configquring_input_output_elements.html fOr more information about workflow roles.

This does not remove the old CLC_References folder or its contents. Standard system tools
should be used to delete these items if they are no longer needed.

Reference data on non-networked systems

If the CLC Genomics Workbench is installed on systems without access to the external network,
the following steps can be followed to import reference data to the non-networked Workbench:
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1. Install CLC Genomics Workbench on a machine with access to the external network.

2. Download an evaluation license via the Workbench License Manager. If you have problems
obtaining an evaluation license this way, please write to us at ts-bioinformatics@qiagen.com.

3. Use the Reference Data Manager on the networked Workbench to download the reference
data of interest. By default, this would be downloaded to a folder called CLC_References.

4. When the download is completed, copy the CLC_References folder and all its contents to a
location where the machines with the CLC software installed can access it.

5. Get the software to refer to that folder for reference data: in the Navigation Area of the non-
networked Workbench, right click on the CLC_References, and choose the option "Specify
Reference Location...". Choose the folder you imported from the networked Workbench and
click Select.

You can then access reference data using the Reference Data manager.

9.1 Download Genomes

Under the Download Genomes tab of the Reference Data Manager, you can access genomes
and associated genomic data such as annotations and known variants from public repositories
(figure 9.4). The data is not provided nor hosted by QIAGEN.

The list of organisms is kept up to date automatically. Click on an organism to select it.
Information about the data available for download is then shown in the right hand panel. This
includes a name describing the data, the data provider, a version where available, and the size.

If data for that organism has been downloaded previously, information about that is shown at the
bottom of this area, under "Previous downloads".

Most data is supplied as a compressed text file. After download, each file is decompressed and
the information imported into a track element (CLC format). CLC data is compressed by default,
but the file size after import will generally not be the same as that reported in the Download
Genomes tool.

The tracks imported are saved under the CLC_References location. A folder for each set
downloaded is created under the "Genomes" folder. Its name contains the species name and
the date of the download.

To delete data elements that have been downloaded, check the box beside the set of data to
be deleted in the "Previous downloads" section of the right hand panel of the Reference Data
Manager. The full set of data downloaded on a particular date will then be deleted.

When reference data is stored on a CLC Server, you need be logged in from the Workbench as an
administrative user to be able to delete reference data.

Notes about particular data types When GFF3 files are imported, a track is created for each
feature type present in the file (see section 7.2.1).

In addition, an (RNA) track and a (Gene) track are created. The (RNA) track contains entries
for all "RNA" type annotations. l.e. all the children of "mature_transcript”, which is the parent
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Figure 9.4: Download genomes and associated data for selected organisms.

of "mRNA", which is the parent of the "NSD_transcript". The (Gene) track contains genes and
gene-like annotation types, such as ncRNA_gene, plastid_gene, and tRNA_gene. These broader
sets of annotations can make these tracks particularly useful for some types of analyses, e.g.
RNA-Seq.

For some genomes, chromosome bands (ideograms) are available (figure 9.5).

Please note that hg18 and hgl19 variants downloaded from UCSC do not include variants on the
mitochondrial genome.
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Figure 9.5: The ideogram is particularly useful when used in combination with other tracks in a
track list. In this figure the ideogram is highlighted with a red box.

9.2 QIAGEN Sets

The QIAGEN Sets Reference Data Library tab is a listing of reference data provided by QIAGEN
that is used in some template workflows and tutorials. Once downloaded, the data can be used
in these and any other analyses.

There are 6 subheadings under this tab, three referring to Reference Data Sets and three
referring to Reference Data Elements (figure 9.6).

Reference Data Sets are made up of a selection of Reference Data Elements. Downloading a
Reference Data Set automatically downloads all elements that are part of that set.

Each element in a Reference Data Set is assigned a "workflow role" for that set. Workflow roles
can be specified in workflow Input elements, and other workflow element input channels where
reference data is expected, as described at:

http://resources.giagenbioinformatics.com/manuals/clcgenomicsworkbench/current/index.php?manual=Configuring_

input_output_elements.html

When that is done, and a particular Reference Set is selected when launching the workflow, the
data element in that set with the relevant assigned role will be used.

Expand any of the Reference Data Element subheadings to see a list of elements that can be
downloaded individually.
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Tutorial Reference Data Sets and Tutorial Reference Data Elements are intended for use with
some of our tutorials (https://digitalinsights.giagen.com/support/tutorials/),
or as example data. They are not intended for general use.

The Previous Reference Data Sets and Previous Reference Data Elements folders contain older

reference data.
Cl )

Download Genomes QIAGEN Sets Custom Sets Imported Data
Public Reposiories Reference Data Librany Reference Data Sets Imported Reference Data

-

} Reference Data Sets

» Reference Data Elements

¥ Tutorial Reference Data Sets

} Tutorial Reference Data Elements

* Previous Reference Data Sets

} Previous Reference Data Elements

Figure 9.6: The six subheadings under the QIAGEN Sets tab include three for Reference Data Sets
and three for Reference Data Elements.

When the Reference Data Sets heading has been selected, the available sets are listed. An icon
to the left of each set indicates whether data for this set has already been downloaded (()) or

not (@).

When selecting a Reference Data Set, you will see the size of the whole data set, as well as a
table listing the elements in that set with their version numbers and respective sizes.

Click on the Download button to download the set. The progress of the download is indicated
and you have the option to Cancel, Pause or Resume it (figure 9.7).
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Figure 9.7: A Reference Data Set is being downloaded.

Under the QIAGEN Sets tab is a Create Custom Set ... button. Clicking on this allows you to
create a new Reference Data Set based on an existing set.

Note for the 1000 Genomes Project (http://www.1000genomes.org/category/frequently-
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asked-questions/population)andHapMap (http://www.sanger.ac.uk/resources/
downloads/human/hapmap3.html): These databases contain more than one reference data
file, and the QIAGEN Reference Data Sets are initially configured with all populations available.
You can specify which populations to use when launching a workflow, or you can create a custom
reference set that contains only the populations of interest.

The Delete button can be used to delete locally installed reference data. Reference data in a
CLC Server CLC_References area can only be deleted by CLC Server admin users.

Copying reference data between local systems

Reference data can be easily copied from a CLC_References location in a CLC Workbench to a
CLC_References location on a CLC Server or vice versa.

A button labeled Copy from WB will be visible when the selected data is available in the
CLC_References area of your Workbench and you have selected the "On Server" option in the
Reference Data Manager. Clicking on this button copies the data from the Workbench to the CLC
Server CLC_References location.

Conversely, if you are working with a CLC_References location on your Workbench (i.e. the
"Locally" option is selected in the Reference Data Manager) and you are connected to a CLC
Server with a CLC_References location configured, a button labeled Copy from server will be
present. Clicking on this copies the data to your Workbench CLC_References location from the
CLC Server CLC_References location.

9.3 Custom Sets

Under the Custom Sets tab is functionality for generating and managing your own custom
Reference Data Sets (figure 9.8).

The main reason for creating a Custom Set would be if you wish to simplify the configuration
of your workflows with regards to reference data inputs. By assigning a workflow role to each
element in a Reference Set, you will be able to refer to those elements via their workflow role
instead of selecting them specifically from the Navigation Area when configuring your workflow.

See section 12.2.3 for more about workflow roles.
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Figure 9.8: Functionality for creating and managing your own Reference Data Sets is available
under the Custom Sets tab of the Reference Data Manager.
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Click on the Create button under the the Custom Sets tab to start creating a reference set. After
providing a name and description for the set, you can specify a workflow role and then select a
data element to associate with that role. Continue to add roles and associated elements until
your set is complete.

Roles can be added using a drop down menu of existing roles, or you can type a hew name into
the field (figure 9.9). Role names should usually be generic enough that they could apply to data
elements in other sets equally well, but specific enough to understand the purpose of that data
element when configuring a workflow.

Create Custom Data Set e

Name new custom data set for small RMA custom workflow

Description

Workflow role Item(s)

new_role_made_up i= |miRBase - Release 21 Ps] m

| l:] Add element Add to match workflow...

1000_genomes_project -
cds

dinvar

conservation_scores_phastcons
cytogenetic_ideogram

dbsnp_comman

fusions

gene_ontology -

| Help |[ 0K ]| Cancel |

Figure 9.9: The Create Custom Sets dialog showing a newly created role, and the drop down menu
of already existing roles.

If you are configuring a reference set that should contain element types similar to reference data
used in an existing workflow, you can populate the set of roles from that existing workflow by
clicking on the Add to match workflow ... button (figure 9.10).

You can select an installed workflow (from the drop down list) or a workflow from the Navigation
Area (to be specified in the "Custom workflow" field) that has workflow roles assigned.

Check or uncheck the boxes in the "Workflow role" column to specify which roles you wish to
include in your set.

When you have completed this step, the roles you selected will be listed (figure 9.11). If the
workflow you chose had elements configured with both workflow roles and specific data elements,
those specified data elements will be listed in the Items fields, but can easily be replaced with
elements of your choice.

Specify the data element to associated with each role by clicking on the Browse icon to the right
of the field. Elements can be selected from under the Navigation Area tab or from under the
Reference Data tab (figure 9.12).

Roles can also be deleted at this stage by clicking on the cross icon on the right hand side
(figure 9.11).

Predefined roles may be associated with data elements of a particular type. For example, when
browsing for an element to associate with the 1000_genomes_project role, tracks of other types,
like genes tracks or sequence tracks, cannot be selected. There is no such restriction on custom
roles.

Once created, the custom reference set will be listed under the Custom Data Sets heading, on
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Figure 9.10: Select a workflow with workflow roles configured as the basis for the roles to include
in your custom set.
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Figure 9.11: Select the data elements to associate with each role in your custom Reference Data
Set.

the left hand side of the Reference Data Manager.

9.3.1 Copy to References

When working under the Custom Sets tab, select a Custom Set from the listing under the Custom
Data Sets heading, on the left hand side of the Reference Data Manager. A list of the elements
and workflow roles is displayed. If any of the elements in that set is from a File System Location
other than the CLC_References location, it can be copied into the CLC_References location
by clicking on the Copy to References button. The elements to copy can then be selected
(figure 9.13). The benefit of doing this is that the data cannot be edited, and can only be
managed using the Reference Data Manager. This decreases the risk of unintended changes, or
removal of the data.

Once the data has been copied to the CLC_References location, workflows referring to it will
automatically refer to the file under CLC_References, rather than the original location.
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Figure 9.12: Find the relevant reference element, either from the Navigation Area tab or from the
Reference Data tab.
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Figure 9.13: Copying an element from the Navigation Area to the CLC_References location.

For information about the additional functionalities of Imported Data Sets, please refer to section
9.4 for more about workflow roles.

9.3.2 Export a Custom Data Set

It is possible to export a Custom Set (figure 9.14) to a .cpc file. This set can be imported using
any CLC Genomics Workbench, run with a license or in Viewing Mode.

Exporting a Custom Set exports the roles included in the set. The data elements associated with
each role can be exported too, but whether this is necessary depends "Reference Data Type",
as described below.

On the left is an Export column. When a check box in this column is unchecked, only the role is
exported. If the box is checked, the data element associated with that role will also be exported.

A "Reference Data Type" is listed in the Export Custom Data Set dialog. The type has the
following implications for the Export:

e QIAGEN reference data: Data available under the QIAGEN Sets tab. It is not necessary to
include these elements in the export file. The recipient of the Custom Set can download
the relevant data via the Reference Data Manager of their Workbench.

e Custom reference data: Data in the CLC_References location that is not present in the
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QIAGEN reference data
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QIAGEN reference data
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QIAGEN reference data: the data is available in the QIAGEN Sets tab, so itis not necessary to indude itin
the export as it can be downloaded by the redpient of the exported file.

Custom reference data: This reference data is not induded in the QIAGEN repesitory and should be

[E8 Manage Reference Data
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] ()
Download Genomes QIAGEN Sets Custom Sets Imported Data
Public Repositories Reference Dats Library Reference Dats Sets Imported Reference Datz

+ Custom Data Sets il ‘

custom data set for experiment1

define control variants from experiment! samples e

é custom
custom custom workflove
custom workfove
[B Export Custom Data Set
| Select data to bundle in export
1. Select data tobundlein £ oo role
export & 1000_genomes_project
2. Select target file B genes
|| sequence
target_primers
fusions
[} trim_adapter_lists
gene_ontology
Explanation of reference data types:
induded in the export fle unless the recpient already has it

Close

Figure 9.14: Exporting a custom data set from the Custom Sets tab. In this example, we are
exporting 7 roles, as well as data for three of them.

Cancel

-

QIAGEN repository. If this Custom Set will be shared with others, you may need to include
the data in the export file unless you know they already have this data in the expected

location.

e Not reference data: Data not being managed by the Reference Data Manager, i.e. not
located under the CLC_References area. Such data cannot be included in the exported set.
To remedy this, exit the Export dialog, import the data element into the CLC_References
area using the "Copy to References" button, and start the export again.

By exporting only roles and any custom data elements, the size of exported files can be kept to

a minimum.

9.3.3

Import a Custom Data Set

A custom data set (.cpc) can be imported using the Import button under the the Custom Sets tab

(figure 9.15).

-
E Import Custom Dataset

)

1. Select file

2. Handling elements

Handling elements

Workflow role
1000_genomes_project

genes
sequence
target_primers
fusions
ftrim_adapter_lists
gene_ontology

Action

Download

MNone - already present

Mone - already present

Import

Import

Mone - already present

Impart

LEENENENENERE]

Previous lext

Figure 9.15: Importing a custom data set from the Custom Sets tab.

Import involves importing a set of roles. You are also given the following options for how to
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handle any associated data:

e Download A Custom Set contains reference data that was specified, but not exported and
that the data is available from the QIAGEN repository. This will download the data to your
CLC_References location. This can take some time for large elements.

e None - already present Data specified in the Custom Set is already present in your
CLC_References location.

e Import The Custom Set includes data elements you do not already have in your CLC_References
location. Importing the data set will also import these elements and save them under a
folder called "Imported", under the CLC_References.

The progress of downloads and import can be seen in the Processes tab, in the bottom left side
of the Workbench.

You can choose not to import or download data by using the drop down menu options present
for each role included in the Custom Set.

9.4 Imported Data

The Imported Data tab enables you to import Reference Data Sets or data elements to the
read-only CLC_References location from two different places.

e Copy from the Navigation Area Select a folder in the Navigation Area to import it and its
contents into the CLC_References location.

o Import from file Specify a *.cpd data package on your computer for import into the
CLC_References location. A *cpd file can be generated by exporting a data package, as
explained below.

The following information can be added or edited for the data being imported: Name of the
dataset, Description, Author name, Author email, and Organization (figure 9.16).

For folders imported using the Copy to References button of the Custom Sets tab, the button
Finalize can be used to add the above information (figure 9.16). Finalized imported data means
that it is not possible to add additional elements to the imported folder.

Imported folders are listed in the view to the left, under the "Imported Reference Data" header.
Upon selecting an imported Reference Data file, one can access the elements it contains by
clicking Show in Navigation Area. It is also possible to Export such a file (as a *cpd file), or to
Delete the folder (for server admin only if the data is on a server). Note that it is never possible
to delete a CLC_References file through the Navigation Area as the folder is a read-only location.
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Figure 9.16: Finalizing an imported reference set from the Imported Data tab.

9.5 Exporting reference data outside of the Reference Data Manager
framework

To use the same reference data for running third party applications, including tools configured
as External Applications, export the reference data elements using standard Export functionality
(section 12.6.1). The relevant data elements can be selected in tbe Navigation Area, under the

CLC_References folder.

Tools configured as External Applications in the CLC Genomics Server must be configured to point
at the relevant exported data files.

Further information about External Applications is provided in the CLC Genomics Server adminis-
tration manual at:

https://resources.qgiagenbioinformatics.com/manuals/clcserver/current/admin/index.php?manual=External_

applications.html
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Chapter 10

Running tools, handling results and
batching
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This section describes how to run tools, and how to handle and inspect results. We cover
launching tools for individual runs, as well as launching them in batch mode, where the tool is

run multiple times in a hands-off manner, using different input data for each run.

Launching workflows, individually or in batch mode, as well as running sections of workflows in

batch mode, are covered in chapter 12.

10.1 Running tools

Launching tools and workflows involves the same series of general actions:

e Data elements to be used in the analysis are selected.
e Any settings necessary for the tool/workflow to run are configured.
e The job is launched.

e Results are opened or saved when the job completes.
There are several ways to launch a tool or installed workflow:

e Double click on its name in the Toolbox tab in the bottom left side of the Workbench.
e Select it from the Toolbox menu at the top of the Workbench.

e Use the Quick Launch (ﬁ') tool, described below.

204
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Using the Quick Launch tool to start jobs

The Quick Launch tool, shown in figure 10.1, is started by clicking on the Launch button ({?") in
the toolbar. It can also be launched using the keyboard shortcut Ctrl + Shift + T (3§ + Shift + T on
Mac), or by going to the Toolbox menu at the top of the Workbench and selecting the top option,

Launch (£7).

[E2 Quick launch X

All Tools | Faverites

Icon  Name Description Path
FE Add Annotations Associate an annotation file with ... Microarray Analysis | Annotation Test ol
A Add atiB Sites Molecular Biclogy Tools | Cloning and Restriction ...
i_? Add Sequences to Contig Add sequencing data to existing c... Molecular Biclogy Tools | Sanger Sequencing Anal...
4  Amino Acd Changes Annotates variants with amino ad... Resequencing Analysis | Functional Consequences
¥if  Analyze Primer Properties Calculate properties such as melti... Molecular Biclogy Tools | Primers and Probes
13 Annotate from Known Variants Annotate a variant track based o... Resequencing Analysis | Variant Annotation
iZE  Annotate with Conservation Scores Add a precalculated conservation... Resequencing Analysis | Variant Annotation
B8  Annotate with Exon Numbers Add to each variant the exon nu... Resequencing Analysis | Variant Annotation
TI  Annotate with Flanking Sequences  Add flanking sequence to a varia... Resequencing Analysis | Variant Annotation e

Open Cancel

Figure 10.1: Tools and installed workflows can be quickly found and launched using the Quick
Launch tool.

In the Quick Launch dialog, you can type terms in the text field at the top. This will filter for
tools and installed workflows with matches to these terms in the name, description or Toolbox
location. For tools where names have been changed between Workbench versions, searches
using old names will still filter for the relevant tool. Using single or double quotes (" or ") will find
a literal quote of the searched term.

In the example shown in figure 10.2, typing create shows a list of tools involving the word
create. The arrow keys or mouse can be used for selecting and starting a tool from this list.

[E2 Quick launch *

All Tools | Favorites

reate

Icon  Mame Description Path
7 Convert from Tracks Create sequences or read mappings from tracks Utility Tools | Tracks | Track Corwv... s
__’ﬂ Convert to Tracks Create tracks from sequences or read mappings Utility Tools | Tracks | Track Conv...
iZE  Create Alignment Create an alignment of nudeotide or protein seq... Classical Sequence Analysis | Alig. ..
Create Antigenicity Plot Flot the predicted local antigenicity of a protein Classical Sequence Analysis | Prot...
[E“\, Create BLAST Database Create a local BLAST database from sequencesi... BLAST
Eﬁ Create Box Plot Create a box plot of the values on the selected ... Microarray Analysis | Quality Control
ﬁ) Create Combined miRMA Repart Summarize and combine reports generated for m... RNA-Seq and Small RNA Analysis |...
Create Complexity Flot Create a plot of the local complexity in a sequence  Classical Sequence Analysis | Gen...
'/,4 Create Dot Plot Create a dot plot based on one or two sequences  Classical Sequence Analysis | Gen...

Open Cancel

Figure 10.2: Typing in the search field at the top will filter the list of tools to launch.

Click on the Favorites tab to see the subset of tools that are frequently used, or have been
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selected as favorites. See section 2.3.2 for further details.

Configuring and submitting jobs

When you open a tool or installed workflow, a wizard pops up in the center of the View Area.
Stepping through a succession of wizard steps, you will select the data to analyze, configure any
analysis parameters, and specify how the results should be handled. You can navigate between
wizard steps by clicking the buttons Next and Previous at the bottom of the window.

If you have logged into a CLC Server from your Workbench, you will first be asked to select
whether the job should be run on the Workbench or submitted to the server. These choices,
along with information about data selection and other considerations when launching tasks on a
CLC Server are provided in section 10.1.1.

Generally, the first analysis configuration step involves selecting the data elements to be used as
input. A view of your Navigation Area will be presented to you. That view will show data elements
appropriate for use as input for that tool. Folders are also shown. For example, in figure 10.3
you can see a the Workbench Navigation Area (on the left) and a view of the same Navigation
Area in the wizard (on top) for the Assemble Sequences tool. This tool only accepts nucleotide
sequences and nucleotide sequence lists, so data elements of other types that can be seen in
the Workbench Navigation Area, such as the one called "Read mapping", and the amino acid
sequence ATP8al, are not displayed in the wizard Navigation Area.

The data types that can be used as input for a given tool are described in the manual section
about that tool. This documentation can be opened directly by clicking on the Help button in the
bottom left corner of the launch wizard.

.
Navigation Area
[ Assemble Sequences |
=T = 7
Select atleast two nudeotide sequences
Q| <enter search term> 1. Choose where to run
- Navigation Area | Reference Data Selected elements (3)
= Sequencing data

1€ ATPSa1mRNA (reference) ZjSelechat leastita) Q- |<enter search term> = ®C Frdl

i nucleotide ¢ Frd2

=5 Sequencing reads = [ Sequending data = po

i RGFwdl 3. Setassembly parameters £5¢ ATPBalmRNA reference) Joud it

I 5 Sequendng reace ¢ freds

. mcFad3 4. Result handling P36 =

[ : ¢ Revi

e Fadd e

{306 Fuds e 2 [Rev2

| % Revt oot [ [ # ]| e

| -®cRev2 ot 3 3 |Revd

i XERev3 e

i -meReva [ <

L. ATPBa1mRNA (reference) assemblv | r = v

i
Taokax B
Processes | Toobox | Favorites
Help Reset Previous Next Finish Cancel

<enter tool name >

Figure 10.3: You can select input files for the tool from the Navigation Area view presented on the
left hand side of the wizard window.

To indicate the data elements to be used in the analysis, either double click on them in the
"Navigation Area" view on the left, or select them with a single click and then click on the right
hand arrow. These items will then be listed in the "Selected elements” list on the right. If data
elements of appropriate types were already selected in the Workbench Navigation Area before
launching the tool, these will be automatically entered into the Selected elements list. To remove
entries in that list, just double click on them or select them with a single click and then click on
the left hand arrow.

When multiple elements are selected, most analysis tools will treat all those elements as a
single input data set unless the "Batch" option at the bottom, has been selected. If that option
is selected, then the tool will be run multiple times, once for each "batch unit", which may be
a data element, or folder containing data elements or containing folders of elements. Batch
processing is described in more detail in section 10.3.
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Once the data of interest has been selected, click on Next. Depending on the tool, there may now
be one or more steps for configuring analysis parameters. An example is shown in figure 10.4.
Clicking on the Reset button resets all parameters in that step to their default values.

r ~
Assemble Sequences tﬂhj

Set assembly parameters

1. Choose where to run

2. Selectatleast two § :
nucleotide sequences Alignment options

Minimum aligned read length |50

3. Setassembly parameters X i -
Alignment stringency Medium

Conflicts
@ Vote (A, C,G,T)
Unknown nudeotide (N}

Ambiguity nucleotides (R, Y, etc.)

? 1 | € Previous | | = Next | Finish M Cancel

Figure 10.4: An example of a "Set parameters" window.

10.1.1 Running a tool on a CLC Server

When you launch an analysis from a Workbench that is logged into a CLC Server, you are offered
the choice of where the analysis should be run, as shown in figure 10.5.

e Workbench. Run the analysis on the computer the CLC Workbench is running on.

e Server. Run the analysis using the CLC Server. For job node setups, analyses will be run on
the job nodes.

e Grid. Only offered if the CLC Server setup has grid nodes. Here, jobs are sent from the
master CLC Server to be run on grid nodes. The grid queue to submit to can be selected
from the drop down list under the Grid option.

Map Reads to Reference [

Set parameters
1. Choose where to run

2. Salect sequencing resde
3. Refarences
® liforkbench
4. Mapping options
CLC Server

5. Result handing o
general-02c8g

Remember setting and skip this step

Help Reset Previous ‘ Next ‘ Finish ‘ Cancel ‘

Figure 10.5: When logged into the CLC Server, you can select where a job should be run.

You can check the Remember setting and skip this step option if you wish to always use the
selected option when submitting analyses that can be run on a CLC Server. If you select this
option but later change your mind, just start up an analysis and click on the Previous button. The
step with the options for where to run analyses will then be shown.

The remaining wizard steps are the same whether you are launching a job on a CLC Workbench or
a CLC Server, with two minor differences: when running on CLC Server, results are always saved,
and a log of the job is always created and saved alongside the results.
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When launching a task to run on a CLC Server or on grid nodes, there are a few things to be

aware of:

You can only analyze data stored in CLC Server data areas. Thus only these data areas will
be offered to select from when configuring an analysis.

You have to save the analysis results. For workflows, this includes creating and saving a
workflow result metadata table. By contrast, for a single analysis run on the Workbench,
you can normally choose whether to Open or Save results, and you can choose whether to
create a workflow result metadata table.

After you have launched an analysis, it is submitted to the CLC Server to be handled. You
can then close the Workbench or disconnect from the CLC Server if you wish. If an analysis
finishes while your Workbench is closed or not connected to the CLC Server, you will see a
notification about this when you next log in from the Workbench.

When importing data into a CLC Server, the location of the data being imported affects
when it is safe to close the Workbench or disconnect from the server. Further information
about that can be found in section 2.4.

10.2 Handling results

Some tools can generate several outputs. If there is a choice of which ones to generate, you will
be able to configure this in the final wizard step, called "Result handling". The kind of output
files generated by a tool are described in the tool specific sections of the manual.

For tasks run on a Workbench (as opposed to a CLC Server) the "Result handling" window also

allows you to decide whether you want to Open or Save your results.

e Open. This will open the result of the analysis in a view. This is the default setting.

e Save The results will be saved rather than opened. You will be prompted for where you
wish the results to be saved (figure 10.6). You can save to an existing area or create a new
folder to save the results into.

| Convert DNA To RNA
1. Choose where to run
2. Select DNA sequences
3. Result handling

4. Save location for new
elements

2]

Save location for new elements

B O

MNew Folder  Update A

B

=If=5 CLC_Data
=5 Example Data
¢ ATPBal genomic sequence
% ATPBal
=7 Cloning
+--ﬁ Primers
+-£7 Protein analyses
=3 Protein orthologs
+-£7] RNA secondary structure
+--ﬁ Sequencing data
-3 My data

Q~ | <enter search term>

Previous

=

" Cancel

Figure 10.6: Specify where to save the results of an analysis.
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You may also have an option called "Open log". If checked, a window will open in the View area
after the analysis has started and the progress of the job will be reported there line by line.

Click Finish to start the analysis.

If you chose the option to open the results, they will open automatically in one or several tabs in
the View Area. The data will not have been saved at this point. The name of each tab is in bold,
appended with an asterisk to indicate this. There are several ways to save the results you wish
to keep:

Drag the tab to the relevant location in the Navigation Area.

Select the tab and then use the key combination Ctrl + S (or 3§ + S on macO0S).

Right click on the tab and choose "Save" from the context menu.

Use the "Save" button in the Workbench toolbar.

Go to the File menu and select the option "Save" or "Save As...".

If you chose to save the results, they will have been saved in the location specified. You can
open the results in the Navigation Area directly after the analysis is finished. A quick way to find
the results is to click on the little arrow to the right of the analysis name in the Processes tab
and choose the option "Show results" or "Find Results", as shown in figure 10.7.

Toolbox -

) Filter Samples Based on Mumber of Reads (Done) 100 % =1 |
Stop
*Trim Sequences (Done) 100 % = Pause
Resume
E’ Show Results
Find Results
Show Log Information
Show Messages

Show Errors / Warnings

Processes

Figure 10.7: Find or open the analysis results by clicking on the little arrow to the right of the
analysis name in the Processes tab and choosing the relevant item from the menu.

10.3 Batch processing

Batch processing refers to running an analysis multiple times, once per batch unit. For example,
if you have 10 sequence lists and wish to run 10 mapping analyses, one per sequence list, you
could launch all 10 analyses by setting up one batch job. Here, each sequence list would be a
"batch unit".

This section focuses on batch processing when using individual tools. Further details about
batch processing of workflows is provided in section 12.3 and section 12.3.3.
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Batch mode

Batch mode is activated by clicking the Batch checkbox in the dialog where the input data is
selected (figure 10.8).

Assemble Sequences to Reference ot

Select some nudeotide sequences
Mavigation Ares Selected elements (1)

5 output

. Choose where to run

. Select some nucleotide | O\~ |<enter search term>
sequences

]

> |l

w

. Set reference parameters

-

. Sef assemble parameters

[

. Result handling

H eqlist (3, trimmed)
= E? SeqList (4)

= Seqlist (-3, trimmed) (=3
qList (4-2, trimmed)
qlist (4, trimmed) A
qlist (4)

|55 SeqList (5)

1= seqlist (5, trimmed)

i= Seqlist (5)

5 seqlList (8)

= Seqlist (5-1, trimmed)

qList {5, trimmed)

i= Sealist (8) 2
< >

Batch

Help Reset Previous Next Finish Cancel

Figure 10.8: When launching an analysis in Batch mode, individual elements and/or folders can be
selected. Here, a single folder that contains both elements and subfolders of elements has been
selected.

In Batch mode, the analysis is run once per batch unit. A batch unit consists of the data elements
to be analyzed together. A batch unit can be a single data element, or can consist of multiple
data elements.

Batch units are made up of:

e Each data element selected in the launch wizard.
e Elements and folders within a folder selected in the launch wizard, where:

— Each data element contained directly within that selected folder is a batch unit.
— Each subfolder directly under the selected folder is a batch unit. l.e. all elements
within that subfolder are analyzed together.

— Elements within more deeply nested subfolders (e.g. subfolders of subfolders of the
originally selected folder) are not used in the analysis.

e Elements with associations to a CLC Metadata Table selected in the launch wizard. Each
row in the CLC Metadata Table is a batch unit. Data elements associated with a row, of
a type compatible as input to the analysis, are the default contents of a batch unit. See
figure 10.9 and figure 10.10.

Batch overview

In the batch overview step, the elements in each batch unit can be reviewed, and refined based
on their names using the fields Only use elements containing and Exclude elements containing.

In figure 10.11, the batch units, i.e. those elements and folders directly under the folder selected
in figure 10.8, are shown. In each batch unit, data elements that could be used in the analysis
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Figure 10.9: When the Batch box is checked, a CLC Metadata Table can be selected as input.
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. Batch overview
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. Sef sssemble parameters
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Help Reset

Batch overview
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readForChrM1_51_L001 (paired)
readFerChrM2_51_L001 (paired)
readForChrM3_51_L001 {paired)

readForChrM4_51_L001 (paired)

readForChrM1_S1_L001 (paired)
readForChrM1_51_L001 (paired, trimmed pairs)
readForChrM2_51_L001 [paired)
readForChrM2_51_L001 (paired, trimmed pairs)
readForChriM3_51_L001 (paired)
readForChrM3_51_001 {paired, trimmed pairs)
readForChrM4_51_L001 (paired)
readForChrM4_51_L001 (paired, trimmed pairs)

Only use elements containing:

Exdlude elements containing:

Previous Mext Finish Cancel

Figure 10.10: Data associated with each row in a CLC Metadata Table, of a type compatible with
that analysis, make up the default content of batch units.

are listed on the right hand side. Some batch units contain more than one data element. Those
data elements would be analyzed together. To limit the analysis to just sequence lists containing
trimmed sequences, the term "trim" has been entered into a filter field near the bottom.

Folders that do not contain any elements compatible with the analysis are not shown in the batch

overview.

Organization of the results

The options for where to save analysis outputs are shown in figure 10.12.

The available options are:

e Save in input folder Save all outputs into the same folder as the input data. For batch units
defined by folders, the results of each analysis are saved into the folder with the input
data. If the batch units were individual data elements, results are put into the same folder
as the input elements.

e Save in specified location You will be prompted in the next step to select a folder where
the outputs should be saved to. The Create subfolders per batch unit checkbox allows you
to specify whether subfolders should be created to store the results from each batch unit:

— When checked results for each batch unit are written to a newly created subfolder
under the folder you select in the next step. A subfolder is created for each batch unit.
(This is the default option.)
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Figure 10.11: Overview of the batch units (left) and the input elements defined by each batch unit
(right). By default, all elements that can be used as inputs are listed on the right (top). By entering
terms in the filter fields, the list of elements in the batch units can be refined. Here, only sequence
lists including trimmed sequences will be included (bottom) .

Result handling
Open
() Save in input folder

(®) Save in specified location

Figure 10.12: Options for saving results when an analysis is runin Batch mode.

— When unchecked, results from all batch units are written to the folder you select in
the next step.

The log file

In the final wizard step there is an option to Create a log. When checked, a log containing
information about all the batch units will be created. This log includes the term "combined log"
in its name. A log is also created for each individual batch unit.
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Batch unit processes

When the job is running, there is one "master" process representing the overall batch job, and a
separate process for each batch unit.

On a CLC Workbench, the batch units are executed sequentially - one batch unit at a time. This
avoids overloading the computer.

On a CLC Server, all the processes are placed in the queue, and the queue takes care of
distributing the jobs. If there are multiple job nodes or grid nodes, batch units may be processed
in parallel.

Stopping a batch run
To stop the whole batch run, stop the "master" process.

On a CLC Workbench, find the master process in the Processes tab in the bottom left side. Click
on the little triangle on the right hand side of the master process and choose the option Stop.
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Metadata refers to information about data. In the context of the CLC Genomics Workbench,
this usually means 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.

Examples in this chapter refer to tools present in the CLC Genomics Workbench, but the principles
apply to other CLC Workbenches.

What is metadata used for? Core uses of metadata in CLC software include:

e Defining batch units when launching workflows in batch mode, described in section 12.3.2.

e Distributing data to the relevant input channels in a workflow when using Collect and
Distribute elements, described in section 12.2.4.

e Finding and selecting data elements based on sample information (in a CLC Metadata
Table). Workflow Result Metadata tables are of particular use when reviewing results
generated by workflows run in batch mode and are described in section 12.3.1.

214
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e Running tools where characteristics of the data elements are relevant. Examples are the
differential expression tools, described in section 31.6.

Metadata tables

An example of a CLC Metadata Table in the CLC Genomics Workbench is shown in figure 11.1.
Each column represents a property of a sample (e.g., identifier, height, age, treatment) and
each row contains information relevant to a sample. A single column can be designated the key
column. That column must contain unique entries.

[EH samples x
Rows: 8 Metadata Filter | =

Sample ID Patient ID Type

23N 23 Normal

231 23 Tumor

26N 2% Normal

20T 26 Tumar

M 27 Normal

45N 45 Normal

45T 45 Tumor

I & set Up Table... I I ﬁManage Data... J I ﬁ Find Associated Data J I ] Associate Data... I I 42 Additional Filtering I

Figure 11.1: A simple metadata table, with the key column highlighted in blue.

Each row can have associations with one or more data elements, such as sequence lists,
expression tracks, variant tracks, etc. Associating data elements with relevant metadata rows,
automatically or manually, is covered in section 11.2

Information from an Excel, CSV or TSV format file can be imported into a CLC Metadata Table, as
described in section 11.1.1. CLC Metadata Tables are also generated by workflows, as described
in section 12.3.1.

A template workflow for importing sequence data with associated metadata can be found in the
Preparing Raw Data folder in the Template Workflows section of the Toolbox (see section 12.5.1).

Metadata Elements table

Data elements with an association to a row in a CLC Metadata Table can be listed by selecting
the rows of interest and clicking on the Find Associated Data button. The Metadata Elements
table opens, with a table of information about elements with associations to the selected rows
(figure 11.2).

When a data element is associated with a metadata row, the outputs of analyses involving that
data usually inherit the metadata association automatically. For example, if a sequence list
with an association to a CLC Metadata Table row is used as input to analyses, results of these
analyses may also be associated with that row (figure 11.2).

Inheritance of associations to metadata requires that a single association can be unambiguously
identified for an output when a tool is run. If an output is derived from two ore more inputs with
different metadata associations, then no association will be inherited.
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EH samples x
Rows: 8 Metadata Filter -~ ‘
Sample ID Patient ID Type
23N 23 Normal
23T 23 Tumor
26N 2% Normal
26T 26 Tumer
2M 27 Normal
45M 45 Mormal
45T 45 Tumor
# SetUp Table... # Manage Dats... Find Associated Data E] Associate Data... Additional Filtering
; =
Rows: 6 Metadata Elements Filter to Selection.. =

Sample ID Role Type Name Path

2 Sample = 27T_R1_001sampled CLC_Data /RMA [advanced RNASeq [ reads [ 27T

ey Gene expression !? 27T_R1 001 sampled {GE) CLC_Data [ RNA [ advanced RNASeq [ results

27T Report &= 27T_R1_001 sampled RNA-Seq report CLC_Data [ RNA [ advanced RNASeq [ results

2T Transcript expression ;f— 27T_R1_001sampled (TE) CLC_Data [ RNA [ advanced RNASeq [ results / gene_transcripts

27T Report [m] 27T_R1_001 sampled RMA-Seq report CLC_Data [ GxWB / 150N

2T RMNA-seq read mapping = 27T_R1_001 sampled RNA-Seq (Reads) CLC_Data /RNA [ advanced RMASeq [ results

¥ Find in Navigation Area [ (" Refresh ] l % Close ]

Bo

Figure 11.2: A CLC Metadata Table and corresponding Metadata Elements table showing elements
associated with sample 27T.

11.1 Creating metadata tables

CLC Metadata tables can be created in several ways:

e Import metadata from an Excel, CSV or TSV format file using the Import Metadata (£5)
tool, described in section 11.1.1.

e As an output from workflows (Workflow Result Metadata), described in section 12.3.1.

e By selecting rows of an existing CLC Metadata Table, right-clicking over the selected rows
and choosing the option Create New Metadata Table... (£). Data associated with those
rows will also be associated to the rows of the new CLC Metadata Table.

A template workflow for importing sequence data with associated metadata can be found in the
Preparing Raw Data folder in the Template Workflows section of the Toolbox (see section 12.5.1).

11.1.1 Importing metadata

The Import Metadata tool

To import metadata into a CLC Metadata Table, go to:
File | Import () | Import Metadata (£E)

The first column in the selected file must have unique entries. That column will be designated
as the key column. A different column can be specified as the key column later. For the optional
step for association of data elements to work, the first column must contain entries that can be
matched with the relevant data element names.

Select the Excel, CSV or TSV format file with metadata to be imported. The rows in that file are
displayed in the Metadata preview window (figure 11.4).
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[EH = sample Metadata Table X

Rows: 4 Metadata Fiter |+
Batch identifier MName Sex Status Produced by From output
readForChrM1 readForChrM1 male control Iterate Cutputs
readForChrM2 readForChrM2 male treated Iterate Outputs
readForChrM3 readForChrM3 female control Iterate Outputs

W Table filters >
Create Mew Metadata Table...
Associate Data with Row...
3. Add Entries...
3_  Duplicate Entry
#  Edit Entry...
% Delete Row(s)
# Edit Table. .. i Find Assodia. .. F= Assodate D... 40 additional Fil... [ Create New ...
BE N

Figure 11.3: Select rows in a CLC Metadata table, right-click and choose "Create New Metadata
Table..." to create an element with just those rows.

The format of the columns should reflect the column contents. The designated format can be
changed from within the Metadata Table editor, as described in section 11.3.5. 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.

P import Metadata X
. Select input
LySelecCRmiE File with metadata
2. Assocation sefup metadata_info.csv
3. Savein folde
ik Formats
Date format Midfyy Edit
Date-time format | M/dfyy, h:mm a Edit
Preview
MName Sex Status
readForChrM1 male control
readForChrM2 male treated
readForChrM3 female control
readForChrM4 female treated
Help Reset Previous Mext Finish Cancel

Figure 11.4: Rows being imported from a file containing metadata are shown in the Metadata
preview table.

Associating metadata with data (optional) The "Associate with data" wizard step (figure 11.5),
is optional. To proceed without associating data to metadata, click on the Next button. Associating
data with metadata can be done later, as described in section 11.2.

To associate data with the metadata:
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e Click on the file browser button to the right of the Location of data field
e Select the data elements to be associated.

e Select the matching scheme to use: Exact, Prefix or Suffix. These options are described in
section 11.2.1.

B Import Metadata @1
Assodation setup
s Sy IR Optional step. Data can be associated later instead using the Assodate Data tools available from within the Metadata
2. Assocate with data EiEEw
Data to associate
Location of data i= | 26T_R1_001 sampled, 27M_R.1_001 sampled, 45N_R.1_001 sampled ﬁ

Matching scheme

(") Exact - data element names must match a key exactly to be assodated

(@ Prefix - data elements with names starting with a matching key will be assodated
() Suffix - data elements with names ending with & matching key will be assodated
Data association preview

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

MName Sample ID Patient ID Type

26T_R1_001 sampled 26T 26 Tumar
2M_R1_001 sampled 2m 27 Mormal
45M_R.1_001 sampled 45M 45 Mormal

Previous Mext Finish Cancel

Figure 11.5: Three data elements are selected for association. The "Prefix" partial matching
scheme is selected for matching data element names with the appropriate metadata row, based
on the information in the Sample ID column in this case.

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.

You can then select where you wish the metadata table to be saved and click on Finish.

The associated information can be viewed for a given data element in the Show Element Info
view (figure 11.6).
[ *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

.llEEl@

Figure 11.6: Metadata associations can be seen, edited, refreshed or deleted via the Show Element
Info view.
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11.1.2 Creating a metadata table directly in the Workbench

Creating CLC Metadata tables from scratch within the CLC Genomics Workbench is described in
this section.

See also section 11.1.1 for importing information from Excel to create a CLC Metadata Table.
If your analysis is contained in a workflow, a CLC Metadata Table can be created automatically.
This is described in section 12.3.1.

To create a CLC Metadata Table manually, 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 Setup Table at the bottom of the view (figure 11.7).

R *New metadata ... X
Rows: 0 Metadata Fiter | =
Set Up Table [
Namz Set Up Structure from File...
Descriptio
escription &1 Frev 9 Next
Key column
411 [T M
Type Text M %
Mo columns
? Help ‘ [ Done l [ Cancel
| # SetUpTable... | # Manage Data... [ Find Associated Data [ = Associate Data... ] [ &2 Additional Filtering ]
Be

Figure 11.7: Dialog used to add columns to an empty Metadata Table.

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.

To import the table from a file, click on Setup Structure from File. In the dialog that appears
(figure 11.8), 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 (;).

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.
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[EY Import columns from headers @

Filename: DrosophilaMetadata.xdsx

Encoding: |UTF-2

Separator:| ;

Figure 11.8: Creating a metadata table structure based on an external file.

Populating the table Click on Manage Data button at the bottom of the view (figure 11.9).

FEH * samples %
Rows: 0 Metadata Filter &
SRR_ID DGRP_Number Sex Environment RMA_Prep_Method Lane
7 3
Edit rows I&

SRR_ID Import Rows from File...

DGRP_Mumber -

Sex

Environment oL x

RNA_Prep_Method

Lane No rows

i ? Help | [ Done ] [ Cancel
[ # setupTable.. |[ # MansgeData... || [ Find assodetedats | [ [ AssocateData... | [ O AdditionslFitering |

Bz y

Figure 11.9: Tool for managing the metadata itself. Notice the button labeled Import Rows from
File.

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 nhame 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 11.10.

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
a new, unique entry for that column are added to the table and existing rows with a key entry in
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[EY Import Metadata rows into Metadata Table =
Import parameters
1. Import parameters
Metadata source
File C:\Userscmaterna\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
? N Previous ext Cancel

Figure 11.10: Tool to import rows into a Metadata Table.

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 (.xlIsx/.xls) format or a
delimited text file.

e 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.

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

e 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; O7; 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:
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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 | 2015-11-23723:35

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.

11.2 Associating data elements with metadata

Each row in a metadata table can be associated with one or more data elements, such as
sequence lists, expression tracks, variant tracks, etc. Each data element can be associated with
one row of a given metadata table. Once data elements are associated with rows of a metadata
table, it is then possible to use that metadata table to find data elements that share particular
attributes, launch analyses like expression analyses where sample attributes are key, define
batch units such that an analysis runs once per sample, or to group samples together according
to their attributes when running certain types of workflows.

Each association has a "Role" label assigned to the associated element, which can be used to
indicate the nature of the data element. For example, a newly imported sequence list could be
given a role like "Sample data", or "NGS reads".

Associating data with metadata rows can happen in several ways, depending on the circum-
stances:

e By default, when input data for an analysis is associated with metadata, the results will
inherit any unambiguous association. Appropriate role labels are assigned by the analysis
tool. For example, a read mapping tool will assign the role "Unmapped reads" to a sequence
list of unmapped reads that it produces.

e By default outputs from a workflow are associated with the relevant metadata rows in
workflow results metadata tables. In these tables, the role assigned is always "Result
data".

e Manually triggering data associations, either through matching the metadata key column
entries with data element names, or by specifying the data element to associate with a
given row. Here, roles to apply are chosen by you when triggering the associations.

The rest of this section describes this last point, where you associate data elements to metadata.

To do this, open a metadata table, and then click on the Associate Data button at the bottom of
the Metadata Table view. Two options are available:
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e Association Data Automatically Associations are set up based on matches between
metadata key column entries and data elements names in a specified location of the
Navigation Area. This option is only available if a key column has been specified. See
section section 11.2.1.

e Associate Data with Row Manually make associations row by row, by selecting a row of
the metadata and a particular data element in the Navigation Area. Here, information in the
metadata table does not need to match data element hames. This option is also available
when right-clicking a row in the table. section 11.2.2.

11.2.1 Associate Data Automatically

When using the Associate Data Automatically option, associations are created based on
matching the name of the selected data elements with the information in the key column of a
metadata table previously saved in the Navigation Area. Matching is done according to three
possible schemes: Exact, Prefix and Suffix (see section 11.2.1).

To associate data automatically, click the Associate Data button at the bottom of the Metadata
Table view, and select Associate Data Automatically.

Select the data the tool should consider when setting up metadata associations (figure 11.11).

P Associate Data with Metadata *

Select data elements (not folders)
1. Select data elements (not )
folders) Navigation Area Selected elements (4)

Q.- | <enter search term>

readForChrM4_51_L001 {paired)
readForChrM1_S1_L001 {paired)
readForChrM2_51_L001 {paired)
readFerChrM3_51_L001 (paired)

2. Assogsiion sefup

> [l

Sample Metadata Table

Help Resget Previous Mext Finish Cancel

Figure 11.11: Select data elements to be associated to a CLC Metadata Table.

In the Association setup step, you specify whether the matching of the data element names to
the entries in the key column should be based on exact or partial matching (described below).
A preview showing how elements are matched to metadata rows using the selected matching
scheme is shown in the wizard (figure 11.12).

You also specify a role for each element. The default role provided is "Sample data". You can
specify any term you wish.

After the job has run, data associations and roles are saved for all the selected data elements
where the name matches a key column entry according to the selected matching scheme.

Note: Data elements selected that already have associations with the CLC Metadata Table will
have their associations updated to reflect the current information in the CLC 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. 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
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I Associate Data with Metadata ®

Assodation setup
Matching scheme

() Exact - data element names must match a key exactly to be associated

1. Select data elements (not
folders)

= L ARIDEE D (®) Frefix - data elements with names starting with a matching key wil be zssodated

() Suffix - data elements with names ending with a matching key will be assodated

Role assignment

Role to assign  Sample data

Data assodation preview

Key Element

readForChriv4 i= readForChrM4_51_L001 (paired)
readForChrMi i= readForChrMi1_51_L001 (paired)
readForChriM2 readForChrM2_51_L001 (paired)
readForChrM3 i= readForChrM3_51_L001 {paired)

Help Reset Previous Mext Cancel

Figure 11.12: Data element names can be matched either exactly or partially to the entries in the
key column. Here, the Prefix matching scheme has been selected. A preview showing how elements
are matched to metadata rows using that scheme is shown in the Data association preview area,
at the bottom.

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 Prefix - data elements with names partially matching a key will be associated: here the first
whole part(s) of a name must match a key entry in the metadata table for an association
to be established. This option is explained in more detail below.

o Suffix - data elements with names partially matching a key will be associated: here the last
whole part(s) of a name 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 (a-z
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).
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e Matches are made at the component level. A whole key entry must match perfectly to at
least the first (with the Prefix option) or the last (with the Suffix option) 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 metadata 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 11.13) (i.e., ETC-001, ETC-002, ...,

ETC-013),
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

11.2.2 Associate Data with Row

The Associate Data with Row option is best suited for association of a few metadata tables to
a few data elements. This type of association does not require a key column in the metadata
table, nor a particular relationship between the name of the data element and the metadata to
associate it with.

To associate data elements with a particular row in the metadata table, select the desired row in
the metadata table by clicking on it. Then either click the Associate Data button at the bottom of
the Metadata Table view, or right-click on the selected metadata row and choose the Associate
Data with Row option (as seen in figure 11.13).

| Rows: 7 Metadata Filter | =

Sample ID Tissue Batch Control

ETC-001 Liver
ETC-002 Liver
ETC-004 Brain
ETC-005 Liver

v

W

v
v
Eic=hos = Associate Data with Row,

ETC-013 Brain 1

™~

v

Figure 11.13: Manual association of data elements to a metadata row.

A window will open within which you can select the data elements that should have an association



CHAPTER 11. METADATA 226

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.

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.

11.3 Working with data and metadata
11.3.1 Finding data elements based on metadata

Data elements associated with rows of the metadata table can also be found from within a
Metadata Table view. From there, it is possible to highlight elements in the Navigation Area and
launch analyses on selected data.

Relevant metadata tables can be found using the Quick Search box, described in section 3.4.1.

To find data elements associated with selected metadata rows in a metadata table:

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

e Click on the Find Associated Data button 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 11.14).

[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 I [ B Associate Data... ] [ 4 Additional Filtering I
| Rows: 8 Metadata Elements =
Sample ID Role Type  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 BC 9 L0OL R1 (paired) un-mapped reads [BC_9 L001 R1] (single) CLC Data
ETC-009 Un-mapped reads BC_9_L001_R1 (paired) un-mapped reads [BC_9_L001_R1] (paired) CLC_Data
ETC-D09 Mapping Report BC_9_L001_R1 (paired) mapping summary report CLC_Data
ETC-009 Read mapping BC 9 L00L RI1 (paired) mapping CLC Data
ETC-009 Sample data ETC-009 CLC_Data [ Metadata / Example
Eﬁ Find in Navigation Area [ Show [ (J Refresh I [ [ Close I
Boi

Figure 11.14: 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 11.14, there are five
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data elements associated with sample ETC-009. Three are Sequence Lists, two of which have a
role that tells us that they are unmapped reads resulting from the Map Reads to Reference tool.

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

Data elements listed in the search result table can be opened 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 3.4. 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.qiagenbioinformatics.com/manuals/clcserver/

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

11.3.2 Viewing metadata associations

Metadata associations for a data element are shown using the Element info view, as in figure
11.15.

To show Element Info,

right-click an element in the Navigation Area | Show | Element Info ([ %)

[% =ETc-oo1 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  : {Mot specified)
Sampling time : {Mot specified)
~ From 'ETC samples-1' Refresh Delets Edit
This Sequence list is 'Sample data’ for:
Sample ID  : ETC-001
Tissue : Liver
Batch -3
Control : false
PatientDOB : 2013-03-12
Sampling time : (Mot specified)
w» Pairad chatne FAit

Figure 11.15: Element Info view with a metadata association
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