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Chapter 1

Introduction to the TVIHMM

1.1 Transmembrane helix prediction

Many proteins are integral membrane proteins. Most membrane proteins have hydrophobic
regions which span the hydrophobic core of the membrane bi-layer and hydrophilic regions
located on the outside or the inside of the membrane. Many receptor proteins have several
transmembrane helices spanning the cellular membrane.

For prediction of transmembrane helices, CLC Workbench uses TMHMM version 2.0 [Krogh et al.,
2001] located at http://www.cbs.dtu.dk/services/TMHMM/, thus an active internet
connection is required to run the transmembrane helix prediction. Additional information on
THMHH and Center for Biological Sequence analysis (CBS) can be found at http://www.cbs.
dtu.dk and in the original research paper [Krogh et al., 2001].

When the plugin is downloaded and installed, you can use it to predict transmembrane helices:
Toolbox | Protein Analysis (ﬁn Transmembrane Helix Prediction (&)

If a sequence was selected before choosing the Toolbox action, this sequence is now listed in
the Selected Elements window of the dialog. Use the arrows to add or remove sequences or
sequence lists from the selected elements.

The predictions obtained can either be shown as annotations on the sequence, in a table or as
the detailed and text output from the TMHMM method.

e Add annotations to sequence

e Create table

o Text

Click Next if you wish to adjust how to handle the results, then click Finish.

You can perform the analysis on several protein sequences at a time. This will add annotations
to all the sequences and open a view for each sequence if a transmembrane helix is found. If a
transmembrane helix is not found a dialog box will be presented.

After running the prediction as described above, the protein sequence will show predicted
transmembrane helices as annotations on the original sequence (see figure 1.1). Moreover,
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annotations showing the topology will be shown, i.e., which part the proteins is located on the

inside or on the outside.
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Figure 1.1: Transmembrane segments shown as annotation on the sequence and the topology.

Each annotation will carry a tooltip note saying that the corresponding annotation is predicted
with TMHMM version 2.0. Additional notes can be added through the Edit annotation (&;)
right-click mouse menu. Undesired annotations can be removed through the Delete Annotation

(g¥) right-click mouse menu.
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Installation

The TMHMM is installed as a plugin. Plugins are installed using the plugin manager. In order
to install plugins on Windows, the Workbench must be run in administrator mode: Right-click
the program shortcut and choose "Run as Administrator". Then follow the procedure described
below.

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

The plugin manager has two tabs at the top:

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

e Download Plugins. This is an overview of available plugins on CLC bio’s server.

To install a plugin, click the Download Plugins tab. This will display an overview of the plugins
that are available for download and installation (see figure 2.1).

Clicking a plugin will display additional information at the right side of the dialog. This will also
display a button: Download and Install.

Click the TMHMM and press Download and Install. A dialog displaying progress is now shown,
and the plugin is downloaded and installed.

If the TMHMM is not shown on the server, and you have it on your computer (for example if you
have downloaded it from our website), you can install it by clicking the Install from File button at
the bottom of the dialog. This will open a dialog where you can browse for the plugin. The plugin
file should be a file of the type ".cpa".

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

Manage Plugins

Advanced Peak Shape Toaols Plugin

Previder: QIAGEN Aarhus

Support conact: support@clcbio.com

Version: 1.0 beta 5 (Build: 141211-2205-120003)
Peak finding using shape information

Size: 1.3 MB Download and Install

Annotate with GFF file

Provider: QUAGEM Aarhus

Support cantact: support@clcbiocam

Werdion: 2.2.8 (Build: 141210-1254-119852)
Using this plug=in it Is possible to annotate a sequence from list of
annatations found in a CFF file
Located in the Toclbax.

Size: 3824k
= ‘ Download and Install

Biobase Genome Trax Annotate

Provider: QUAGEN Aarhus

Support contact: supparti@clcbio.com

Wersion: 2.0.17 (Build: 150213-1243-122476)
Create tracks with various data from Bichase Genome Trax

] ETEOKE
== 2 Download and Install

Biobase Genome Trax Download

Prowider: QLAGEN Aarhus

Support contact: support@clcbio.com

Version: 2.0.17 (Build: 150213-1509- 122459}
Create tracks with various data from Bichase Genome Trax

@ Advanced Peak Shape Tools

The Advanced Peak Shape Tools Plugin provides advanced tools to
manipulate peak shapes and find regions in sequencing data that
exhibit a distinct shape, These tools can be used to interactively
refine the results of ChIP-Seq Analysis or to perform shape-based
analyses of sequencing data,

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

Forward and reverse reads shaping 3 peak.

Help Proxy Settings

Check for Updates

Install from File

Figure 2.1: The plugins that are available for download.

Close
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Uninstall

Plugins are uninstalled using the plugin manager:
Help in the Menu Bar | Plugins... (E)
or Plugins (E¥) in the Toolbar

This will open the dialog shown in figure 3.1.

L] 8] Manage Plugins
Manage Plugins Download Plugins

Additional Alignments

Provider: QIAGEN Aarhus

Support contact: suppert@clchio.com
Version: 1.5.3 (Build: 141210-1208-119849)

Perform alignments with ClustalQ, ClustalW and MUSCLE

Uninstall Disable
Batch Rename
Provider: QIAGEN Aarhus
Support contact: suppert-clcbio@giagen.com
Version: 1,30 (Build: 151103-0944-133496)
Rename files in batch by adding a prefix or a number,
Uninstall Disable

CLC Workbench Client Plugin

Provider: QIAGEN Aarhus

Support contact: supporti@clcbio.com

Version: 7.0 (Build: 141210-1115-119843)
Client plugin for connecting to a CLC Genomics Server, CLC Science Server, CLC Drug Discovery Server or Bicinformatics Database
The plug-in also includes Grid Engine Integration.

Uninstall Disable

Help Proxy Settings Check for Updates Install from File Close

Figure 3.1: The plugin manager with plugins installed.

The installed plugins are shown in this dialog. To uninstall:

Click the TMHMM | Uninstall
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If you do not wish to completely uninstall the plugin but you don’t 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.
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