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Getting Started

This tutorial will take you through the most basic steps of working with the CLC Workbenches. All
following chapters are independent of each other and can be done separately and in the order of
your choice. For an interactive version of this tutorial, go to http://www.clcbio.tv/video/
854220/getting-started

When you open CLC Genomics Workbench for the first time, the user interface looks like figure 1.

[ CLC Main Workbench 7.6 [E=ReE ™)
File Edit View Download Toolbox Workspace Help
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Quick Start

Processes | Tookbox | Favorites
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Figure 1: The user interface as it looks when you start the program for the first time.

At this stage, the important features are the Navigation Area and the View Area.

The Navigation Area to the left is where you keep all your data for use in the program. Most
analyses of CLC Genomics Workbench require that the data is saved in the Navigation Area. There
are several ways to get data into the Navigation Area, and this tutorial describes later how to
import existing data.

The View Area is the main area to the right. This is where the data can be 'viewed’. In general,
a View is a display of a piece of data, and the View Area can include several Views represented
by tabs. The View Area can also be "split" to display two views simultaneously. It is possible to
save a View by dragging and dropping the tab from the View Area to the Navigation Area.


http://www.clcbio.tv/video/854220/getting-started
http://www.clcbio.tv/video/854220/getting-started
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Importing data in the workbench

This section shows how to create a folder and how to import data into the program.

Creating a a folder When CLC Genomics Workbench is started there is one element in the
Navigation Area called CLC_Data: this element is a Location. A location points to a folder on
your computer where your data for use with the workbench is stored.

The data in the location can be organized into folders. Create a folder:

File | New | Folder (=)
or Ctrl + Shift + N (3 + Shift + N on Mac)

Name the folder 'Example Data’ and press Enter.

Import data As an example, first generation sequence data - as well as high throughput
sequencing data - can be downloaded from http://www.giagenbioinformatics.com/
support/example—data/ under "raw Data".

1. Download Roche/454 pyrosequencing genome data from E. coli commensal strain K-12.
This file is chosen for demonstration purposes only - you may have another file on your
desktop, which you can use to follow this tutorial. Unzip the file in the location of your
choice (the desktop of your computer for example).

2. Click on the button Import in the top left corner of the workbench, or in the File menu. You
can also use the quick command Ctrl + Shift + T (or 3 + Shift + T on Mac) to find the Import
tool.

3. Choose Standard Import if you are given the option. In any case, the window shown in
figure (figure 2) opens.

-
Import Lji:h
Choose which files should be imported
1. Choose files to import
Lookin: | || 454 - Fm-
|| Ecoli.FLX.fna
s b || Ecoli.FLX.qual
Recentitems | JNeNGTCER
Desktoy
— File name: MNC_010473.gbk
Files of type: | all Files -
w Options
‘@ Automatic import
Farce import as type: | ACE files (.ace)
Force import as external file(s)
? Previous =3 MNext Finish > Cancel

Figure 2: Import a sequence in your Navigation Area.

4. Choose the NC_010473 sequence you just saved (or any sequence of your choice), and
click on Next.

5. Choose a location in the Navigation Area where you would like to save the data you are
importing (in this case "Example Data"). Note that if you do not specify a location, the


http://www.qiagenbioinformatics.com/support/example-data/
http://www.qiagenbioinformatics.com/support/example-data/
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data will be directly imported into the folder that was selected in the Navigation Area before
you clicked Import - it is usually the folder containing the last file you opened and that is
highlighted in the Navigation Area.

6. Click on Finish to proceed to the import.

7. The sequence is now saved in the Navigation Area. Double click on NC_010473 sequence:

the result looks like figure 3.

CLC Main Workbench 7.0 Beta 2
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320 [ Lock labels
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Import (Done) thrA | Name
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Import (Done) [V Show annotations.
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thrA —_—
Import (Cancelled) |mrA Offset | Little offset +
& RS | Label [ Stacked &
Imnart (Nona) - | Ferroermre
Processes OB =®mE ¥ T e —

O Idle...

Figure 3: The NC_010473.8bk (GenBank format) file is imported and opened.

Import high throughput data The Genomics and Biomedical Genomics workbenches have
special import options designed specifically for current NGS technologies. We will show here how
to import lllumina reads. If you are working with CLC Main Workbench or CLC Sequence Viewer,
you can skip this section and resume the tutorial at the next.

Note: When importing lllumina paired data, you are required to specify if the reads are Mate
pair or Pared end. You can also specify reads distances: these are usually defined during the
library preparation of your sequencing experiment. When in doubt about distances, you can
enter default values: for paired-end the distances 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.

1. Download lllumina genomic data from Pseudomonas aeruginosa. This file is chosen for
demonstration purposes only - you may have another file on your desktop, which you can
use to follow this tutorial. Unzip the file in the location of your choice (the desktop of your
computer for example).

2. Click on the Import button and choose the option for lllumina (figure 4).
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Figure 4: Importing NGS data options.

3. The first window of the Import wizard requires that you select two (or a multiple of two) files
to import. The "Files of type" is set to "lllumina files" (figure 5) and look for the files you
saved on your computer earlier. Check "Paired reads" in the General options box.

4. SRR396636.sra_1.fastg and SRR396636.sra_2.fastqg are Mate-pair reads. A
distance range 2000 to 3800 is appropriate for import. Click Next.

-

-
E Tllumina High-Throughput Sequencing Import @
Select files of types Tllumina files (. txt/ .fastq/ .fo/ .qseq)
1. Choose where to run - .
Look in: Paeruginosa 53 E\v
2, Select files of types
Tllumina files (.bet/ I . SRR396636.5ra_1 [IIRGGEEEFE -1 )
fasta/ fa/ .gseq) i B iG] ] SRRI96637 512
3. Result handing Recent Items
File name: "SRR.396636.5ra_1.fastq” "SRR.396636.8ra_2.fastq”
4. Save location for new ! i
elements Desktop Files of type: | flumina files (. txt/ .fasta/ .fa/ .qseq) =
General options
Paired reads
Paired read information
[ Discard read names ) .
() Paired-end (forward-reverse) @ Mate-pair (reverse-forward)
[] Discard quality scores
Minimum distance | 2000 Maximum distance 3800
Ilumina options
Remove failed reads Quality scores | NCBIfSanger or Ilumina Pipeline 1.8 and later -
[ MiSeq de-multiplexing
Trim reads

Figure 5: Select the 2 mate-pair files you downloaded and saved on your desktop.

5. In the Result handling window, choose to Save the result of the Import and click Next.

6. You are prompted with a window that allows you to choose the location where you would
like the reads to be saved. You can create a New folder for it. Click on Finish.

7. SRR396637.sra_1.fastqg and SRR396637.sra_2.fastqg are Paired-end reads. A

distance range 150 to 350 is appropriate for import. Click Next.

8. In the Result handling window, choose to Save the result of the Import and click Next.

9. You are prompted with a window that allows you to choose the location where you would
like the reads to be saved. You can create a New folder for it. Click on Finish.
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Figure 6: Select the 2 paired-end files you downloaded and saved on your desktop.

In this tutorial, | chose to save the high throughput data in the folder called Paeruginosa. Double
click on one of the file name. The View looks like figure 7, but you can choose to see the data
as a table by clicking on the Table icon (E5) at the bottom of the View Area.
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I i I =
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20 40 80
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Noname CGTCACCCATCACCCAGGCCGGCCAGAGCAGCGCCTGCTCGATCTCCACCCGCTCGCCGCGGATTCGEGCT)
20 4@ -] Relative to 1
1 1 1
Noname GAGACCAGGAACAGCAGCATCCAGGCCAGCTTGGGGCGCGCCGCGATACAGTTTGTAATCGCACGCGATATC | [¥] Numbers on pius strand
? ¥ i [ Hide labels
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20 w0 ) [/] Lock labels
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Noname ACACGTCGACGACATGACCTGGAAGGACGCCCTGAAGACCGGCTGTGCCCAGTETCTTGCGATGATCCT G | eauence label

20 @ & Name -
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Noname CGAAACACACGCCGAGGAGCTTGTCGCCGCGCTCGTAGCGGTCCAGGAGGCAGGTCTTCAGGGTCTGGATC [¥] show arrows
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Noname GCCGCGTTCTCGGCGTTTCCGTGCCGGTCAGCGCTGCTTGGCCTGGCGCCTCTETCCCAGACCGCCCAGEC!

20 ) & Restriction sites (5]
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Figure 7: The lllumina data imported and opened.
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View a DNA sequence

This section will take you through some different ways to display a sequence in the program. The
tutorial introduces zooming on a sequence, dragging tabs, and opening selection in new view.
For an interactive version of this tutorial, go to http://www.clcbio.tv/video/634026/
opening-a-dna-sequence.

We will be working with the sequence called pcDNA3-atp8al located in the 'Cloning’ folder in the
Example data.
1. Download the Example Data folder by clicking on "Import Example Data" in the Help menu.

2. Double-click on the pcDNA3-atp8al sequence in the Navigation Area to open it. The
sequence is displayed with annotations above it (see figure 8).

ik PeDNAZ-atpBal X

Sall » | |» Sequence Settings
n 4 |_| Sequence layout =~
[ - ] b -
5
PEDNAZ-alpBaT (GACGGATCEGEABATCTCCEGATCCCETATEATICGASTCTCAGTACAATETEETC =g

Mo spacing -

m,|

& 20 100 .

| | 1 () Mo wrap
pcDNA3-atp8al TGATGCCGCATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCT @ Auto wrap
120 140 = (7) Fixed wrap:

1 1 I
pcDNA3-atp8al GAGTAGTGCGCGAGCAAAATTTAAGCTACAACAAGGCAAGBCTTGACCGACAATT
every 10000 | residues

CMV promoter £
180 200 22 [] Double stranded
1 1
pcDNA3-atpéal GCATGAAGAATCTGCTTAGGGTTAGGCGTTTTGCGCTGCTTCGLGATGTACGGGE [¥] Mumbers on sequences

CMV promoter Relative to 1

Mumbers on plus strand

pcDNAZ-atp8al CAGATATACGUGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACG Lock numb
ock numbers

CMV promoter

[ Hide labels
pcDNA3-atp8al GGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAA [¥] Lock labels
CMV promater Sequence label
MName -
pcDNA3-atp8al ATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGAC Annotation layout Annotation types =
CMV promoter Show annotations
w ~ |Position Next to sequence
. __ | Offset Little offset = || ~
few O B 2 o B @ [ & —-——1 S | = 7=

Figure 8: Sequence pcDNA3-atp8al opened in a view.

As default, CLC Genomics Workbench displays a sequence with annotations (colored arrows
on the sequence like the green CMV promoter region annotation) and zoomed in to see the
residues.

3. In this tutorial we want to have an overview of the whole sequence. There are different
ways to zoom out: for example, right click on the magnifier (‘QZ)) in the Toolbar and select
the Zoom out mode (AD) (figure 9). Click on the sequence until you can see the whole
sequence.

You can also directly use the Zoom to a selection icon (fiZ#) (figure 10). You can switch back
to a view where you can see the residues by clicking on the Zoom to base level icon ([+1])-

4. This sequence is circular, which is indicated by << and >> at the beginning and the end of
the sequence. We can see a circular view of the sequence by clicking on Show as Circular
(D) at the bottom of the view. You can see both linear and circular view at once by holding
the Ctrl button on the keyboard (3 on Mac) while clicking on the Show as Circular ({))
button (figure 11).


http://www.clcbio.tv/video/634026/opening-a-dna-sequence
http://www.clcbio.tv/video/634026/opening-a-dna-sequence
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Figure 9: Buttons displaying the different ways you can zoom on your sequence.

BpG promoter 1SV40 origin of replication
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I | 4 1 T
r

Y w3
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F P S S Y

pcDNA3-atp8al 3

Figure 10: Sequence pcDNA3-atp8al opened in a linear view and zoomed out to fit the screen.

5. You may want to change the text size in the top panel to see more of the sequence. Scroll

down in the Sequence Settings panel to Text format and change text size to 7. To learn
more about what you can do in the side panel, see the "side Panel Settings" section of
this tutorial.

. Make a selection on the circular sequence (remember to switch to the Selection ("L‘aﬁ) tool

in the tool bar). Note that this selection is also reflected in the linear view above, and that
the selection coordinates appear at the bottom right corner of the screen (in figure 11 the
Ampicillin ORF was selected).

You can zoom on the selected portion of the sequence by clicking on the Zoom to a
selection button (), or you can open a third view of just the selected part of the sequence
by right-clicking anywhere in the highlighted sequence text in the top panel and choosing
Open Selection in New View as shown in figure 11.

. You can rearrange the View Area by dragging tabs of the different Views between the top

and bottom panels. You can also save the selection by dragging the tab to the "Example
Data" folder in the Navigation Area.
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Figure 11: Horizontally split View Area with linear and circular views of the sequence. Both views
are linked and selecting a region in one view will select the same region in the other. A new view
panel for just the selected sequence can be created by right-clicking the highlighted sequence and
choosing Open Selection in New View.
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Running a Tool

In this section we will show you how to run a tool. As an example we will use the Create
Alignment tool.

You can open a tool from the Toolbox by double clicking on its name or you can use the Launch
button (ﬁ?) and type in the name of the tool (in this case the Create Alignment tool).

A pop up window opens. Through a succession of windows you will enter the data you want to
analyse, the parameters of the analysis you want to perform and how you want to handle the
results of the analysis. You can navigate between windows by clicking the buttons Next and
Previous at the bottom of the window. If you are not sure what to do, you can also click on the
Help button and read the section of the manual relevant to the tool you are using. The Reset
button will reset all parameters from the pop up window to their default values.

1. In the first window select the Protein orthologs folder in the Example data folder in the
Navigation Area and choose the six sequences as shown in figure 12. The arrows can be
used to add the sequences as well as remove the sequences from the Selected Elements
list. Click on Next.

~
Create Alignment &J
Select two or more sequences of the same type
1. Select two or more
sequences of the same Mavigation Area Selected elements (6)
type -} CLC_Data - My 094296
-5 Example Data s P39524
-6 ATP8a 1 genomic sequence gy P57792
25 ATP3a1mRNA £ A Q0440
8% ATP8a1 My QINTIZ
#-£3 Cloning s QI5K33
#-F Primers
+ {73 Protein analyses

=-£5 Protein orthologs
% ATPBa1 ortholog alignment ILI

Figure 12: Select the six sequences from the protein ortholog.

2. The parameters should be set to default as shown in figure 13. To set all parameters as
default click the Reset button. An explanation of the parameters can be found by clicking
the Help button. Click on Next.

3. Specify where you would like to save the results. For example you can create a new folder
outside the Example data folder.

4. Once you click on Finish, the tool starts. It is usually fast, but for heavier processes you
can check on the progress of the tool in the "Processes" area, accessible by clicking on
the "Processes" tab below the Toolbox.

5. When done, the status of the workbench will be set to "Idle..." in the lower left corner
of the workbench. If you had chosen to "Open" the results, the alignment would open
automatically in the View Area and you would have to save it manually to the Navigation
Area. In this case we chose to Save results, so to check your alignment, double click on
the name of the result file in the Navigation Area. If you do not know the name of the file
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Figure 13: The parameters should be set to default.

the tool just generated, or do not remember where you saved it, you can use the arrow next
to the process that you want to view the results for (in this case the "Create Alignment"
process as seen in figure 14) and choose the option "Show results" (the results will open
in the View Area) or "Find results" (results will be highlighted in the Navigation Area).

Toolbox - ‘

£E Create Alignment (Done) 100 % = 1

Stop
Blmport {Done importing Exampl... 100 % & Pause

Resurne
E' Show Results
Find Results

Show Log Information

Show Messages

Show Errors / Warnings

Processes | Toolbox | Favorites

Figure 14: The results can be viewed by clicking on the resently finished process and clicking Show
Results.

6. Once the alignment is open, it should look like displayed in figure 15.
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Figure 15: The resulting alignment.
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Side Panel Settings

In this section we will show you how to use the Side Panel to change the way your sequences,
alignments and other data are shown. You will also see how to save the changes that you made
in the Side Panel. For an interactive version of this tutorial, go to http://www.clcbio.tv/
video/632099/adjust—and-save-view—-settings.

Open the protein alignment (&%) located under Protein orthologs in the Example data folder. The
initial view of the alignment has colored the residues according to the Rasmol color scheme, and
the alignment is automatically wrapped to fit the width of the view (figure 16).

i=: ATP8al orthol...
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Figure 16: The protein alignment as it looks when you open it with background color according to

the Rasmol color scheme and automatically wrapped.

Now, we are going to modify how this alignment is displayed. For this, we use the settings in
the Side Panel to the right. All the settings are organized into groups, which can be expanded /
collapsed by clicking the name of the group.

1. The first group is Sequence Layout which is expanded by default. Select No wrap in the
Sequence Layout. This means that each sequence in the alignment is kept on the same
line. To see more of the alignment, you now have to scroll horizontally.

2. Next, expand the Annotation Layout group and select Show Annotations. Set the Offset to
"More offset" and set the Label to "Stacked".

3. Click on the Annotation Types tab. Here you will see a list of the types annotation that are
carried by the sequences in the alignment (see figure 17).

Annotation layout

[/ Show annotations

Position | Nextto sequence 3|
Offset | Most offset 2l
Label | Stacked ol

I\_ﬁ Show arrows

I\_ﬂ Use gradients

Figure 17: The Annotation Layout and the Annotation Types tabs in the Side Panel.
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Check the "Region" annotation type, and you will see the regions as red annotations on
the sequences.

4. Next, we will change the way the residues are colored. Click the Alignment Info group and
under Conservation, check "Background color". This will use a gradient as background
color for the residues. You can adjust the coloring by dragging the small arrows above the
color box.

Now the alighment should look similar to figure 18.
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Figure 18: The alignment when all the above settings have been changed.

Saving the settings in the Side Panel At this point, if you just close the view, the changes
made to the Side Panel will not be saved. This means that you would have to perform the
changes again next time you open the alignment. To save the changes to the Side Panel, click
the Save/Restore Settings button (%) at the bottom of the Side Panel and click Save Alignhment
View Settings (see figure 19). Choose the option For Alighment Views in General.

) For Alignment View in General...

% Remove Alignment View Settings » On This Alignment View Only...
‘ & Apply Saved Settings >

Figure 19: Saving the settings of the Side Panel either generally or this particular alignment only.

This will open the dialog shown in figure 20.

In this way you can save the current state of the settings in the Side Panel so that you can apply
them to alignments later on. If you check Always apply these settings, these settings will be
applied every time you open a view of the alignment.

Type "My settings" in the dialog and click Save.

Remove alignment view settings When you click the Save/Restore Settings button (i) and
select Remove Alighments View Settings, you can choose whether this should be applied
generally or on this alignment view only (see figure 21).

This will open the dialog shown in figure 22 and allow you to remove specific settings.
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Import table view settings Import.

Figure 20: Dialog for saving the settings of the Side Panel.

i » Save Alignment View Settings >

T A Tl 50 From Alignment View in General...
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Figure 21: Menu for removing saved settings.
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Figure 22: Menu for removing saved settings.

Applying saved settings When you click the Save/Restore Settings button (i) again and
select Apply Saved Settings, you will see "My settings" in the menu together with some
pre-defined settings that the CLC Genomics Workbench has created for you (see figure 23).

=
“ «Save Alignment View Settings  »

T Remove Alignment View Settings »
Apply Saved Settings [l < Black / white

& Conservation color

lon compact with hydrophobicity
£ Non-compact with translation
& Show annotations

% CLC Standard Settings

Figure 23: Menu for applying saved settings.

Whenever you open an alignment, you will be able to apply these settings. Each kind of view has
its own list of settings that can be applied.

At the bottom of the list you will see the "CLC Standard Settings" which are the default settings
for the view.
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