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This tutorial is the first part of a series of tutorials about expression analysis. Expression analysis
often requires advanced skills in statistics, but this tutorial is intended to show a straight-forward
example of how to identify and interpret the differentially expressed genes in samples from two
different tissues. If you are familiar with the statistical concepts and issues within expression
analysis, you may find this tutorial too simplistic, but we have favored a simple and quick
introduction over an exhaustive and more "correct" explanation.

The data comes from a study of gene expression in tissues from cardiac left ventricle and
diaphragm muscle of rats [van Lunteren et al., 2008]. During this series of tutorials, you will
see how to import and set up the data in an experiment with two groups (part 1), to perform
quality checks on the data (part Il), to perform statistics and clustering to identify and visualize
differentially expressed genes (part lll), and finally to use annotations to categorize and interpret
patterns among the differentially expressed genes in a biological context (part 1V).

Importing array data

First, import the data set which can be downloaded from the Gene Expression Omnibus
(GEO) database at NCBI: http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=
GSE6943starg=gsm&form=text&view=data. After download, click Import (g) in the Tool
bar and select the file. You will now have 12 arrays in your Navigation Area as shown in figure 1.
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----- B Gsmie0100

Figure 1: 12 microarrays have been imported.

Grouping the samples
The next step is to tell the CLC Main Workbench how the 12 samples are related.

This is done be setting up an Experiment (B8). An Experiment is the central data type when
analyzing expression data in the CLC Main Workbench. It includes a set of samples and
information about how the samples are related (which groups they belong to). The Experiment is
also used to accumulate calculations like t-tests and clustering.

First step is to set up the experiment:

Toolbox | Expression Analysis (/&) | Set Up Experiment (PE)
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Select the 12 arrays that you have imported (see figure 2).
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Figure 2: Select the 12 microarrays that have been imported.

Note that we use "samples" as the general term for both microarray-based expression values
and sequencing-based expression values. Clicking Next shows the dialog in figure 3.
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Figure 3: Defining the number of groups.

Here you define the number of groups in the experiment. Since we compare heart tissue with
diaphragm tissue, we use a two-group comparison. Leave it as Unpaired. Clicking Next shows
the dialog in figure 4.

Name the first group Heart and the second group Diaphragm and click Next (see figure 5).

Here you see a list of all the samples you chose in figure 2. Now select the first 6 samples
(by clicking the first sample, holding down the mouse button while you drag and select the other
five samples), right-click and select Heart. Select the last 6 samples, right-click and select
Diaphragm. In this way you define which group each sample belongs to.

Click Finish and the experiment will be created. Note that the information from samples located
in the Navigation Area is copied into the experiment, so they now exist independently of each
other.
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Figure 4: Naming the groups.
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Figure 5: Assigning the samples to groups.

The experiment table
Once it is created, the experiment will be opened in a table as shown in figure 6.

The table includes the expression values for each sample and in addition a few extra values have
been calculated such as the group mean, the IQR (Interquartile Range) values and the present
counts for the whole experiment and the individual groups (note that absent/present calls are
not available on all kinds of data).

Save the experiment and you are ready to proceed to the expression analysis tutorial part Il.
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H Experiment

[ Eperient Table 5 1, % |
Rows: 15923 Filter: Sl = = a9
Experiment Diaphragm = Column width
Feature 1D . G5M1A0098 ‘ GSM1A0095 GSM160097 | G5M160100 Manual ~
Total present count | ©riginal IGR values
Expression values | Presence call ‘Exprassiun values | Presence call ‘ Expression values | Presence call |Expressiun \v | Presenc

 Factor/group level
1367452 _at 1z 470,50 2,558,830 P 3.166,00 P 2,953,230 P 2. 711,50 P i
1367453 _at 12 430,60 4.131,30 F 3.860,20 3.381,20 P 3.605,20 P Diaphragm
1367454 _at 1z 349,10 1.463,30 P 1.549,30 P 1.858,50 P 1.500,50 P
1367455 _at 1z 1.352,90 +4.403,70 P 5.408,30 P 4.734,70 P 3.674,50 P Group columns
1367456 _at 12 1.264,20 4.570,40 P 3.995,30 P 4.675,10 P 4.231,60 P Means
1367457 _at 1z 319,00 710,80 P 892,10 P 732,30 P 975,00 P
1367458_at 12 148,90 492,70 P 472,20 P 273,30 P 403,40 P Fresent count
1367459 _at 1z 2.:434,30 9.996,30 P 10.400,50 P 9.679,20 P 8.333,00 P
1367460_at 1z 557,00 2.754,10 P 3.198,00 P 2.781,00 P 2.609,50 P
1367461 _at 12 280,20 788,10 P 604,50 P 890,50 P 992,70 P Deselect Al
1367462 _at 1z 309,70 3.502,50 P <.068,40 P 3,360,580 P 3.563,00 P .

¥ Analysis level
1367463 _at 12 510,00 4.202,60 P 4.350,20 P 3.861,30 P 4.016,10 P
1367484 _at 1z 202,00 864,00 P 7FT0P 920,70 P 817,00 P ¥ annotation level
1367465 _at 1z 196,80 1.543,00 P 1.332,60 P 1.305,20 P 1.780,80 P

¥ Sample level
<

Add Array Annotations =

HE uway

Figure 6: The experiment table.
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