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1 Web extra: Preprocessing
of data

Jarno Tuimala

1.1 Examples using GeneSpring

This section describes some preprocessing examples using the GeneSpring pro-
gram.

1.1.1 Importing data

Before any preprocessing can be done for the data using GeneSpring, it should
be imported into the program. GeneSpring read virtually any file format if it is a
tab-delimited text file. In GeneSpring you need to specify what kind of informa-
tion some key columns contain. Basically, the minimal datafile contains just two
columns: one for the gene name (it can also ne Genbank accession number) and
another one for the intensity (Affymetrix) or intensityratio (cDNA chips). Because
importing data is covered very thoroughly in the online manual accessible from
Help->Online documentation, we do not go into details here.

1.1.2 Background subtraction

GeneSpring subtracts the background from the foreground or spot intensities auto-
matically, if the background intensities are present in the datafile.

1.1.3 Calculation of expression change

For cDNA microarrays this is one normalization option, Per Spot: Divide by con-
trol channel, but the option is not used with lowess-normalization. There are two
possible transformations, log-transformation (log of ratio) and fold change. The
transformation options can be accessed from Experiments -> Experiment interpre-
tation.

For the Affymetrix chips, a calculational control channel is created. The ex-
pression is then calculated as with cDNA microarrays. It is also possible to calcu-
late the expression change using a certain control chip. This is one of the normal-
ization options, Per Spot: Normalize to control samples.
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Table 1.1: Time series experiment

Time point Replicate

chip 1 1 hour 1
chip 2 1 hour 2
chip 3 2 hours 1
chip 4 2 hours 2
chip 5 3 hours 1
chip 6 3 hours 2

Calculation of the expression change is coupled to normalization. Normaliza-
tion only affects the control channel, which is adjusted so that the median intensity
ratio of the chip is one when using Per chip: Normalize to percentile normalization.
Therefore, the control channel is created for the Affymetrix chips, also. Note, that
the original raw intensity values are always retained.

1.1.4 Replicates

When importing the data from a chip where the same spot is present in multiple
copies, GeneSpring automatically calculates an average of those replicates. This
is assuming that the replicate spots have exactly the same Gene identifier in the
data file. Replicate chips are also averaged, after defining the replicates in the
Experiment -> Experiment parameters window and setting up the parameters in
Experiment -> Experiment interpretation.

For example, if we have a time series experiment (Table 1.1) with three time
points and two replicates per every time point, the parameters should be set up
as follows. Two parameters, a time point and a replicate are created. In the time
point, mark the time points suitably. The replicates are then set up using the other
parameter. Inside one time point, the replicates are marked with a running number.
Last, set up the value order for the time points. This tells GeneSpring, in which
order the time points should be displayed on the screen.

If there is missing data for some genes either when importing the data or when
setting up the replicate chips, GeneSpring only uses the existing data for the calcu-
lation of means.

1.1.5 Checking linearity

Linearity is easily checked in GeneSpring using the M versus A plot. Go to scatter
plot (View -> Scatter plot). Change the display options (View -> Display options)
so that the horizontal axis is the average of raw and control (A), and the vertical
axis is normalized (M). To help plot the non-linearity, from the Lines to Graph tab
tick the Line of best fit box, which draws the linear regression line to the plot. Note,
that the M versus A plot should be initially produced for unnormalized data.
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1.1.6 Normality

Normality can be checked using the histogram. A histogram can be investigated
in (View -> Graph) window by checking All Samples - interpretation mode, that is
automatically produced for each experiment.

1.1.7 Filtering

A filtering tool can be invoked from the menu Tools -> Filtering and statistical
analysis. A new window opens, where one genelist and one experiment should
be selected. The actual filtering tool is accessed by right-clicking on the selected
experiment and selecting Add expression percentage restriction from the opening
list. Often the bad quality data is first filtered out. After that, the not-changing
genes are removed from the dataset.

Using the scatter plot tool , define the intensity value, under which you can’t
trust your data anymore on either raw or signal channel. For cDNA chips, this is
often around 200-1000 and for Affymetrix chips around 200. In the expression
percentage filtering, use this signal value as a minimum cut-off. Also select that it
applies to all the conditions. Create one such filter for both channels. Create a new
genelist of the results (Make list button).

In the next filtering phase we will try to find the genes that are changing and we
can trust in. Using the genelist created above, set up a new filter, where you select
genes, which have expression values between 0.5 (minimum) and 2 (maximum).
These genes are not showing any expression changes and are uninteresting to us.
This filtering should also apply to the whole dataset (all conditions). After saving
the new genelist, the filtering tool can be closed.

Go to the navigator bar and right-click on the good quality gene list. From the
list, pick Venn diagram -> Left (red). Similarly, add the not-changing and all genes
genelist to the Venn diagram. Then select the All genes genelist from the navigator.
From the Venn diagram identify the region that contains the genes included in the
reliable genelist, but not in the not-changing genelist. Right-click on that area of
the diagram, and make a list of these genes.

Now you have a list of genes, which are reliable and also changing. You’re
ready to proceed with the analysis, for example to clustering or classification anal-
yses.
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