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2 Web extra: Basic
statistics

2.1 Statisticsusing GeneSpring

A few examples of statistical data manipulation, simple statistics calcula-
tion and statistical testing using the DNA microarray data analysis software
GeneSpring are given in this section.

2.1.1 Simple statistics

Genewise Simple statistics, like the average, minimum, maximum, standard
error of the mean, and standard error can be produced through Edit->Copy-
>Copy Annotated Genelist in GeneSpring. After pasting the information in
Excel or other spreadsheet program, the values will become apparent. These
simple statistics can be produced for intensities of either channel (raw and
control datain GeneSpring), intensity ratio and log-transformed intensity ra-
tio (normalized data in GeneSpring).

2.1.2 Tranformations

In GeneSpring, data transformations are linked to Experiment I nterpretation.
There are three options to choose from: Non-transformed data (ratio) 1og 2-
transformed data (log of ratio) and fold change . When one transformation
is chosen, GeneSpring will automatically recalculate the data values, and
use the new values for any subsequent statistical analyses (statistical group
comparison, k-means clustering, etc.).

2.1.3 Scatter plot and histogram

A scatter plot can be produced in GeneSpring through View-> Scatter plot.
The shown axes can be modified from View->Display Options. A scatter
plot can easily be used for testing the linearity of the data.

A histogram is displayed, if you have selected the View->View Graph,
and additionally have set up parameters so that the quantification results are
shown separately for every hybridized chip. For example, in a simple time
series experiment, setting time as a non-continuous parameter would produce
a histogram of expression values. You can use histograms for assessing the
distribution of the data. After log-transformation the distribution of expres-
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sion values should be symmetric and one-peaked.

2.1.4 Correlation

The Pearson correlation between chipsis automatically calculated. The val-
ues of correlation coefficients can be viewed through Condition Inspector.
Condition Inspector is invoked when the right-hand mouse button is clicked
over one chip in the navigator bar, and Inspect is selected. From the open-
ing window, select the Similar Conditions tab. The correlation coefficients
between the selected chip and all the other chips are reported in the column
Correlation (Figure 2.1).

[ Condwontmspector igix]

Condition Narme: Mouse 1, Signal channel 2

Experiment: Mouse testis again
Experiment Interpretation:  Default Interpretation
Mode of Analysis: Log

Correlation | Experiment Name [Mouse |Signal channel -
0.66275 Mouse testis again 2 3
0.59187 Mouse testis again B 3
058806 Mouse testis again 5 3
0.56766 Mouse testis again 4 3
048144 Mouse testis again 3 3
-0.311149 Mouse testis again 4 5
-0.34872 Mouse testis again 3 ]
-0.44185 Mouse testis again 5 5
-0.48318 Mouse testis again B L
-0.49606 Mouse testis again 2 5
-0.53548 Mouse testis again 1 ]
2
View Candition

Ciossl Helpl 1of12 e | == |

Figure2.1: The Pearson correlation in GeneSpring is found under the Similar Condition-
tab in Condition Inspector.

2.1.5 Linear regression

GeneSpring can calculate a linear regression model producing a line of best
fit for a 2D scatter plot view. The line of best fit is produced from View-
>Display options. Select the Lines to Graph tab, and tick Line of Best Fit
box. The linear regression line is overlaid with the scatter plot, and the re-
gression equation of formy = aX +bisdisplayed at the bottom of the scatter
plot view. Recall that a in the regression equation eguals the correlation co-
efficient between the two variables plotted along the axes.



18

DNA microarray data analysis

2.1.6 Onesamplet-test

The one sample t-test in GeneSpring is automatically calculated for al the
genes, whenever replicates are available. The t-test p-values can be found
from the Gene Inspector, which is opened by double-clicking the left mouse
button over a gene (Figure 2.2). The same p-values are also reported in the
Spreadsheet, which isinvoked from File->Wiew as spreadsheet.

Descripbon  ESTe

OMher Notes.

all geras
Find Simitae 31 cranging by proste
4 changing by protie and expession
Complex Comulatons B Changing in rice, protia, snd expresiasn
) Ganes showing ditereries [y
Savn ks Drivwn Gang ) Pasead o

Figure 2.2:  In GeneSpring the p-values for the one-sample t-test are found from Gene
Inspector

2.1.7 Independent samplest-test and ANOVA

The independent samples t-test and ANOVA are located in Tools->Filtering
and statistical analysis. Clicking the right hand mouse button on an exper-
iment in the opening window enables one to Add Statistical Group Com-
parison. You can specify the parameters by which the compared groups are
defined, select the groups to compare, select the appropriate statistical test
and adjust p-value and multiple testing correction (Figure 2.3).

Theresult of the statistical group comparisonisalist of genes, which are
statistically differentially expressed between the specified groups. The actual
p-values for these genes can be found from the Gene List Inspector, which
can be opened by clicking a gene list with the right hand mouse button, and
selecting Inspect (Figure 2.4).
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thon  |Benjamini and Hochberg False Discovery Rate ¥

Figure2.3: In GeneSpring statistical group comparison is atool of its own.

Mm 34437 0.049035069250896186 ESTs
Mm21187 0.04747843544567508  ESTs
|wm32853 0.0a725717811573871 ST
MM 23260 0.04725717811573971 |'59'rs_
Mm 23278 0.04725717811573971 |EB"‘I’8
Mm20554  0.04683910956839941  ESTs
|Mm.18968 |0.044933032119525006 | ESTs
Mm.30265 0.044933032119525006 ESTs
Mm.30433 0.044933032110525006 [ESTs
Mm.33218 0.044933032119525006 ESTs

Figure 2.4: The result of the statistical group comparison is stored into a genelist, which
can be viewed with a Genelist Inspector.
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