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Introduction
Welcome to the Tutorial
The purpose of this Help file is to guide you through most of the CLIQS 1D Pro software analysis
procedures, so you can get a feel for how to use the software.
You are taken step-by-step through the processes you use to analyse gels and to display your results.
Where relevant, pictures are included in the tutorial of what you should be seeing on the screen to help
you along the way.

CLIQS 1D Gel analysis
The first part of the tutorial runs through the standard analysis of gels in CLIQS to create the lanes and
bands. To get more information on these features please see the manual and tutorials provided with the
analysis part of the package. This tutorial will assume a certain familiarity with the analysis software and
just describe what is required for this tutorial.

Help
All through the database part of CLIQS 1D Pro there are context related help buttons
you help on the views or controls you can use in the program.

. These will give

Tutorial Gel Images
To run through this tutorial you will need the tutorial images. These can be restored to a local folder on
first running of CLIQS 1D Pro. Please click on the link on control centre to get them.

If You Have a Problem
Please contact our Support Desk if you run into any problems. We would also appreciate any comments,
criticisms or ideas that you may have to offer of the program or this tutorial.
To contact us:
Tel: +44 (0) 191 255 8899
Email: support@totallab.com

Part 1
Create Lanes and Bands
Step 1: Restore Tutorial Images
1

Click on the CLIQS 1D Pro Tutorial Images... link and choose a folder for the images

2

Start the 1D Gel Analysis part of the package via the link in the Control Centre

Step 2: Open image
1.

Click on the Open Image mode. Then choose the Open Image button to bring up the file
selection dialog box.

2.

Navigate to the folder you restored the tutorial images to and then select the first gel files to
be used analysed.

3.

The images are showing white bands on a black gel. Usually people prefer it the other way
around so press the Contrast button from the Image window toolbar and click on the Invert
display checkbox.

Step 3: Lane Creation
We shall now create the lanes.
1.

This requires the use of the Create Lane mode from the main toolbar. The Dialog bar will
now show the controls for lane creation and movement.

2.

The first thing to do is make sure the Invert Intensity option is ticked so the lane profiles
will come out the correct way around (this image stores the data inverted due to the capture
system used)

3.

In this tutorial, we are going to let the system automatically create the lanes and then edit
them slightly. Press the Detect Lanes button.
In the Image window, you will see that your lanes have now been created.

Step 4: Background Subtraction
1.

This requires the use of the Background subtraction mode. Press the Background
button on the main toolbar.
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2.

On both of these gels, we are going to perform the same method of background subtraction
on all of the lanes. For these gels we will use Rolling Ball background subtraction. Select
this option and make sure the radius is set to 100. If you had to change the radius press the
small Refresh button next to the input box.

3.

You should see a purple line appear under the profile of the current lane in the Profile
Window, indicating the background intensity along the lane.

Step 5: Band Detection
1.

This requires the use of the Band Detection mode. Press the Band Detection button on
the main toolbar.

2.

Click on the Advanced Options... button in the Navigator and select Gel for the Maximum
peak option. This helps on the band detection for these gels.

3.

We will now enter the peak detection parameters. Enter the values 100, 3, and 10 in the
Minimum Slope, Noise Reduction and % Maximum Peak entry boxes, respectively for
image1.

4.

To detect the bands in the lanes, all we need to do now is click on the Detect bands button
in the dialog.
In the Image window, diamonds appear on the lanes where band peaks have been detected
and red lines are displayed across the lane, where the edges of the bands have been
positioned.
In the Profile Window, blue numbered arrows pointing to the peaks on the profile of the
current lane, appear where the band peaks have been detected for that lane and dotted
lines are displayed under the profile, indicating the edges of the bands for that lane.

5.

To get consistent band positions in each gel we shall now do some editing. Left click on the
image or lane profile to add a band, right click to delete. Here are the suggested edits for
image1.
Lane 1: delete band 1
Lane 4: delete band 2
Lane 7: delete band 3
Lane 9: delete bands 3
Lane 14: delete band 5 as part of a doublet

NOTE: It is possible to edit bands in the 1D Pro part of the package so you can fix
inconsistencies later.

Step 6: Image 2
Now repeat all the steps again with Image 2 with the following notes
1.

Create Lanes. Lane 16 in image2 is very poor so we can just delete it. Select the lane by
clicking on the numbered box at the top of the lane then press the Delete Lane button.

2.

Band Detection. Repeat this for image2 using the parameters 100, 3, and 10 in the
Minimum Slope, Noise Reduction and % Maximum Peak entry boxes, respectively.
Then edit the peaks as before. Here are the suggested edits for image2.
Lane 1: band 6 as part of a doublet
Lane 2: delete band 2
Lane 6: delete band 13
Here are the results
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Part 2
Rf Calibration
After these steps are completed, you will have the normalized positions of the bands on the gel to account
for gel distortion. This will allow the cross gel matching in the database to work correctly.
When adding Rf lines, we are attempting to define a line of equal Rf value, going through the lanes on the
gel. Where the line intersects each lane, the Rf at that point is the same for all the lanes. This allows you
to set a particular series of bands to the same value of Rf

1.

This requires the use of the Rf Calibration mode launched from the main toolbar,

2.

Rf editing is performed from within the Image window. When you enter Rf mode, the two
default lines showing 0 and 1 Rf, are already there. Ensure that the image is zoomed to fit,
so that you can see all of the gel and also resize it so you can see more details. This
requires you to press the Fit to window button
depressed.

on the Image window, so that it remains

3.

We shall now add an Rf line, for the first large band in the marker lanes. This can be seen
as the first bands in lanes 2, 8 and 15. Standard/Marker lanes are often very useful for this
purpose, but you do not have to use them. As you can see by looking at the gel, the band
does not appear at the same position in each lane - the gel appears to slope. This sort of
feature can be corrected, by adding a bent Rf line.

4.

To add the line, left click when the pointer is over the band, where it appears in lane 2.
The pointer will change to

to indicate that you can add the line here.

As you can see, the line has been added with a shape, sympathetic to the top and bottom
Rf lines, which are currently horizontal.

5.

Now we need to move the line, until it runs through the centre of the selected bands.
Dragging the Rf line, so that the line crosses all of the first bands in the marker lanes does
this. Move the pointer to the left-hand end of the Rf line on the gel:
Left click here and drag the handle that appears, until it is aligned over the first band of
lane 2.

6.

We can make it fit even better, by adding more handles to the Rf line to allow us to bend the
middle to fit the contour of the gel.

If at any stage you wish to delete one of the Rf lines (or just a handle), simply right click on
the line/handle. The first and last Rf lines cannot be deleted
7.

You can now enter values of Rf for the lines, by clicking on their number boxes to start in
place editing and entering the value you require.
We will now change it to read 0.2 by using the in-place editing method. Left click in the
number box.

An entry box appears on the image, allowing you to edit the value for Rf for the lines.
8.

This should be done consistently across all your images to ensure comparable lanes.
Always put on the same number of Rf lines, on the same bands, with the same Rf value.
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9.

We should now add more lines to correct the entire gel. This is how the gel should look
afterwards. It is also useful in this case to delete the default Rf lines at the top and bottom.
This is done by right clicking on them

10. Now move to image2 and repeat the process and this gel should then look like this

11. Close the CLIQS analysis program to save the second image data

Part 3
Matching
This part will take you through the procedures in the CLIQS 1D Pro software, required to perform Pattern
Matching of the lanes. After these tasks are completed, you will have matched all the lanes together and
examined the results in a number of different ways.

Step 1: Add Lanes to Database
1.

Start up database module of CLIQS 1D Pro from the Control Centre

2.

The first page allows you to manage your databases. You can create new databases if you
wish but for now we will just use the default one. Notice the help buttons which are used
throughout the program to give context relevant help.

3.

Click on the link Add Analysed Gel to Database.... which will allow you to add lanes to the
default database.

4.

Navigate to the folder where the tutorial images exist and select the first experiment file.
Press Open and the lanes will be loaded into the database. Repeat for the second image.

5.

Make sure the Remove Background option is on (at the bottom left) and then just start to
look at the lanes you have added. To do this expand the gel names on the left and start
selecting lanes. This will display the lane profile and table information on the right hand side.
To see more than one lane you can CTRL or SHFT click on the lane list.

6.

If you wish to invert the image pictures then go to the lane list, right click on the list and
choose Invert All Lane Images.

7.

Select lane 2 from image1 and lane 1 from image2 again to see if they line up better this
time. They should look something like this. If they do not then delete the lanes again and go
back to Analysis module to fix the Rf lines.
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Step 2: Matching
1. We are going to skip Set Management for now and move straight to Matching. Click on the
Matching button on the top function bar. Here you will now see the Matching pane

The best way to understand each view is to match first and then look at the results
2. On the top left you can see the parameters used for matching. The first one is the set used for
matching which by default is the entire database which is what we shall use. Set the Rf Vector to
0.02. This is a position tolerance for matching, the smaller it is the closer the bands need to be to
conclude they are matched. The Minimum and Maximum Rf values indicate the range of bands to
match. We will leave them at 0 and 1. The similarity measure is used for clustering and tables so
leave it at Dice and we can look at the results later. Now press the Match Lanes button.
All match results are now stored in the database for retrieval at a later date
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3. Look at the Edit bands and Matches tab. Her you can see a view of the matching across all the
lanes. Click on a band class red circles at the top to highlight the matched bands. This page also
allows you to edit bands and edit matches if they are required.

4. Look at the Lane Pairs tab. This shows a pair of selected lanes and their matches. Select the
lanes on the left hand side. At the bottom of the screen you can see the matches between the
lanes. The little help button gives more information but basically the matching algorithm has
created a "Super Set" of band classes that cover all the different bands in the lane set. These are
the red circles. The purple lines match each lane band to a band class.

5. Now look at the Band Matrix tab. This shows the matrix of bands matched to each possible
"Super Set" band shown be each Rf row. The value displayed in the table can be changed via the
Table settings at the bottom left of the screen. These results can also be copied to the clipboard
via a right mouse button context menu so the data can be used for further analysis outside of
CLIQS 1D Pro e.g. Principal Component Analysis.

6. Now look at the Lane Similarity tab. To calculate this table please press the Calculate Table
button (this needs to be done after any rematch as well). This shows a similarity matrix of the
lanes based on the Similarity measure selected during matching. This can be changed on the fly
to see the results of a different measure (see the help button for more details). The colours are
based on the table values with the darker colours indicating higher values.

7. We will now look at the use of Rf range. Change the Minimum Rf to 0.2 and the Maximum Rf to
0.7. Press the Match Lanes button. Go back to the Lane Pair tab and you will now notice the
change in the matching as it has ignored the outside regions of the lanes.
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All the other results will reflect this change.
8. Get back to the original result by resetting the Rf values to 0 and 1 and pressing Match Lanes.
9. It is also possible to edit the bands if you realise some inconsistencies between your lanes that a
few fixes will help produce better results. You can do this editing in the Edit Bands and Matches
tab.

Edit Bands
10. Let us experiment with band editing. You can do band deletion and band addition in the database
module like in main analysis software. The only thing you cannot do is edit the band edges. To
edit bands click on the Show Profile to Edit Bands checkbox. Then choose the lane you wish to
edit using the list box of lane names

You can now add bands on the profile by left clicking in an area not on a band (the cursor turns
into a pencil) or delete bands by left clicking on a bands (the cursor turns into a cross). Any
matches to the bands are also deleted.
Full Undo/Redo is available for band addition and deletion.

Edit Matches
11. To edit a match you should first select a band class (the red circles) to edit the matches of. To do
this just left click on it and it will show a black edge and all bands matched to it will appear in
orange.

12. To remove a match and not match the band to another band class just left click on one of the
orange bands. To move a match from another class just left click on one of these yellow/green
bands and it will be re-matched to the current band class. In the example below we are going to
combine the first 2 band classes. First click on the second class and then click on the first band in
lanes 3, 5, and 6 to move them over.
Full Undo/Redo is available for match addition and deletion
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Edit Band Classes
13. You can also add and remove band classes if required. To add a band class just left click in the
band class area (red circles) where you have a cursor showing a pencil. To remove a class right
click when over a band class. In the example we are following we need to remove the first band
class as it is now not used. Just right click on it to remove.
Full Undo/Redo is available for band class addition and deletion

Save and Load Band Classes
14. It is now possible to use the same band classes for future matching so you are not creating a new
class set for each database/lane set. To do this you simply use the Save Band Classes button to
save a band class set to file. Then when matching to another lane set you can choose to use a
saved set of band classes instead of creating a new set. To do this select the Use Saved Band
Classes to Match to option and choose the band class set to use before pressing Match Lanes

Step 3: Clustering
1.

Click on the Clustering button on the top function bar. Here you will now see the Clustering
pane. This is currently empty so let us use the default values for the Dendrogram and create
one (UPGMA and Dice). Press the Create Dendrogram button.

2.

Now you can see the dendrogram. Experiment with the display options on the bottom left,
they should be self-explanatory such as fitting to window and zooming. You can also alter
the split between tree, lane and names using the light grey splitter bars. See what happens
when you move them about, you can even hide the lanes completely.

3.

Look at the help for the various dendrograms and similarity measures and try a few out to
see the different results. Pearson Correlation and Cosine Coefficient rely on the entire
profile so do not need any matching at all to create a dendrogram.
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4.

We can now create clusters of the lanes. The light grey bar to the left of the dendrogram
can be moved to cut the tree into clusters of similar lanes. Move it to about 0.3 to see this
split.

5.

You can also check out the quality of the dendrogram by using the Cophenetic Correlation
option. Please see the online help for more details.

6.

These cluster results can be viewed in the Cluster groups tab. The lanes can be sorted by
Group by clicking on the Group column header.

7.

This is the end of the Matching tutorial

Part 4
Fields and Set Management
This part will show you how to add extra information to the lanes (fields) and how to create sub sets of the
database that you can then subsequently match and cluster as described before.

Step 1: Edit Lane Names and Fields
1.

Click on the Database management button on the top function bar. Here you can edit the
name of each lane, add some extra lane fields and also add the lane specific information.

2.

Click on the Lane Fields tab. Here you can see a drop down box listing each gel and a list
of lanes underneath it from the selected gel. Edit some of the names by clicking on the edit
boxes. You can also paste in values from the clipboard (i.e. from Excel) if you wish

3.

Now click on the Edit Lane Fields in Database... link. A dialog will appear showing the
current lane Fields which is currently empty. Let’s create three new fields. Enter “Standard”
into the filed name textbox and click the Add button.

The Field will appear in the list and in the Lane Field table as well. To try the other types
(date and number) add two more fields of your choice. Close the dialog and you can now
enter values in the table for these fields.
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4.

For this tutorial can you enter True for the Standard field for the marker lanes. These are
lanes 2, 8 and 15 for image 1 and lanes 1, 8 and 15 for image 2. Then also enter False for
the other lanes.

5.

If you want to enter any values for the other fields then please do so you can see how the
software restricts the keys you can press for dates and numbers

Step 2: Create Sets
1.

Click on the Find Lanes and Set management button on the top function bar. Here you will
see the set view. There are currently two default sets for your use. In the centre of the
screen is the filtered list of database lanes. This currently has no filter/query so all the lanes
are displayed

2.

Now we can start adding lanes to the default set. There are a few ways to do this. First we
will make a set manually.
Click on any of the filtered database lanes in the centre view (this is a multi-select list). To
add them to the current set either click on the Add Selected Lanes button or drag them
onto the empty left hand list area. The screen should look roughly like this.

Your new set will now include the added lanes.
3.

If you have made a mistake you can remove the excess lanes by selecting them in the set
list and right clicking to bring up the Remove Selected Lanes option.

4.

A second way to create a set is by Filtering first. We will now create a set without Standard
lanes. Click the New button and create a set called No Standards.

5.

Now go to the Filter table click on the box next to the Standard field name. A dialog will
appear allowing you to choose the criteria for the filter. Use the “does” “contain” option and
type in False. Press Ok and the filter text will appear next to the field name.

6.

Click the Query button to apply the filter and now the only lanes shown below will be non
standard lanes that match the filter conditions.
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7.

There are a number of options for adding to/replacing sets which should be clear from the
button names. For now click Add Lanes to Set button with the All Filtered Lanes option
on and you will have a set with no standard lanes in it, very useful for dendrogram creation

8.

Now you have a set move onto Matching and Clustering. You can choose either of the new
sets and match using it instead of the entire database. There are also options to manage
your sets in other ways including combining them together using Boolean operations.

Part 5
Libraries
This part will show you how to create and match to lane libraries. This is useful for creating a library of
known sample lanes and comparing them to new gels with lanes of unknown samples related to the
library set.

Step 1: Create a Library
1.

Click on the Library Management button on the top function bar. There is currently no library
so we are going to create one.

2.

Click on the Create New Library link and create a new library database in a folder of your
choice.

3.

Now you can copy lanes from the current database into the library to use as the standards
for future library lane matching. Select some lanes from gel 1 and gel 2 in the database lane
list and drag them into the empty library lane list. You can now select them in the library
lane list and check you have the correct samples.

You can also rename these lanes (or remove them) by right clicking on them in the lane list
to bring up the context menu. Rename them all so they can be easily distinguished.
4.

You can also create sets for the library in the same way as a regular database.
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Step 2: Match against a Library
1.

Click on the Library Matching button on the top function bar.

2.

This is similar to the matching we did before but this time we are matching the database
lanes (or a sub set) against the library and so each pair of lanes are matched directly
together (no "Super Set" of bands). The parameters are just the same as before so leave
them at the defaults and press the Match Lanes button.

3.
The Lane matches view can be used to cycle through pairs of lanes to see the results of the
matching.

4.

The lane similarity tab shows a similar table to that displayed during standard matching.
Clicking on the Ranking tab actually translates the similarity into a ranking so you can see
which library lanes correspond most closely to the unknown lanes. This can then be used to
classify the unknowns and is the ultimate result you require.

This concludes the library tutorial.
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