With these settings, the mean signal intensity is used, and the median local
background is subtracted. All spots that are negative, poor, empty or manually
flagged in ImaGene® are excluded from further analysis. For single channel
array data, quantile normalization is performed. Replicated probes on each
array are combined into one output value using the median value, as the
median is less affected by outlier spots than the mean value may be. Please
note that only arrays belonging to the same experiment should be loaded
and normalized together using the quantile algorithm, as the data from each
array affects the other arrays when applying quantile normalization. If any
settings have been changed, press the “save” or "done” button. Once the
preprocessing settings have been chosen, click the “process” button in the
“Arrays” tab. Processing may take some time depending on the number of
arrays in the experiment.

Figure 3

Figure 3: Single color settings file, Nexus.
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Sometimes, a warning about missing annotation for a few probes occurs. This
means that all probes were not annotated with a name in the annotations.txt
file described above. Generally, this message can be ignored as the missing
probes are likely to belong to another species, obsolete or might have been
removed from the GAL-files for QC reasons. Annotation for the missing

probe ID's can be looked up in the gal-file if needed. Click “continue” to get
the processing started. Once processing is complete, the arrays will receive
“processed” in the “status” field in the "Arrays” tab list.

The “probes” tab now contains normalized data for each miRNA, one signal
value from each channel on the arrays in an expression matrix. This long

list can be reduced by clicking “Filter probes” under the “options” menu.

To remove probes that are below detection limit for a certain percentage of
slides, check the “Filter low intensity probes” box and set “Remove probes
having value below” to 1" and “for the specified percentage of all samples”
to for example 50. This means that all probes that are detected on half of the
slides or less are removed from the list. It is recommended to remove such
probes prior to clustering, as probes with missing values [signal = "NaN")
may affect the clustering outcome. You can save data from the “probes” tab as
a text file anytime by clicking "EXPORT.txt". This can be done both before and
after filtering the probe list.

Assigning factors to arrays or samples

Factors can be assigned to either samples or arrays. For arrays, this factor
could be for example “date of hybridization” or “batch of arrays” if arrays were
run different days, by different people or on different batches of arrays. These
factors are automatically accounted for in the later statistical calculations.
Click the “add factor” button on the arrays tab, and add information about
factors associated with the slides. More frequently, factors should be
assigned to the samples themselves. Click the “add factor” button on the
samples tab and add information about for example sample group, treatment,
tissue type or similar. Several factors can be added if for example both
different tissue types and control/treated samples are used. A factor can be
annotated in the sample list in text format or as numbers. As an example: 3
samples belong to a treated group and 3 to an untreated. Assign a factor



called “treatment”, and annotate the control samples with “control” or “1”,

and the treated samples with “treated” or “2" in the created “treatment” column.

Visualization

All probes [except the ones filtered away if you have applied a filter] can be
visualized in a heat map. Click the “view” button on the probes tab, and a

new “heat map” tab is created. Each sample/array is visualized as a column
and each miRNA is seen as a row. You can zoom in to see the miRNA name
or probe ID on the right hand side of the heat map by clicking the left mouse
button. Zoom out again with the right mouse button. The sample name is
seen at the bottom of each column. You can choose to cluster the data in the
heatmap. In the panel on top of the page, click the “cluster samples” button
to group the samples by similarity. Click the “cluster probes” button to group
the miRNAs by similarity. The settings for this clustering can be found and
changed under the “options” menu, select “clustering”. “Pearson correlation”
and “average hierarchical clustering” are usually good default settings

to start with. The Pearson correlation metric may, however, be sensitive

to outliers. If you have an array that is a clear outlier, you may want to try
another metric or remove the outlier slide before clustering to prevent it from
producing false positive correlations.

Statistics

Once samples have been assigned different factors, statistical calculations
about differentially expressed miRNAs can be performed. This is done under
the “comparisons” tab. Click “add”, and select the factor that you wish to
analyze. Then click "next” and select the type of analysis you wish to perform.
With 2 groups as in our example (treated and control], a paired analysis is
appropriate. Check “paired”, click “select”, move the experiment group over
to the “experiment” side, click “"done” and then “finish”. In the “comparisons”
tab, you can now select the comparison you created and click “Differential
probes”. This opens a new window with the differential probes listed. At

the bottom of the page, there are options for multiple test correction (none
or FDRJ, and you can also select a p-value threshold and/or an expression
logratio threshold. Just enter your preferred settings, click “Apply”, and

the differentially expressed miRNAs are displayed. The differentially
expressed miRNAs are also visualized in the "heat map” tab that is
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attached to the new window that opened with the comparison. The samples
and miRNAs in this heat map can be clustered just as described above
under visualization. You can save a list of differentially expressed miRNAs by
clicking "Export.txt”. For more information about the different comparisons
available, please see the Nexus Expression™ manual.

@ An annotation.txt file can easily be created from any GAL-file. Open

Excel, and paste in the whole gal-file. Delete the whole header and keep
only the row that starts with “Block Column Row” and the rows below
it. Delete the first 3 columns, the ones with headers “Block”, “Column”
and “Row”. Rename the column that is now column 1, from “ID" to
“Probe” with a capital P. Save the file as a text file (tab delimited .txt],
called annotation.txt. The annotation file is now complete.

@ If multiple slides are to be uploaded it might be easier to load them

using a description file. This file describes the data type, array type as
well as the individual arrays and their location. An example of this can
be seen in figure 4.

Figure 4
= A [ B c D E F
1 |DataType: ImaGene Single Channel Array Type: Exigon/miRCURY_v11_20820X-A
2 |Array File Channel 1 Sample

3 |Samplel.l  C:\miRCURY_Array\290ct09\1_Exiqon_14099048.txt Samplel.1
4 |Samplel.2  C:\miRCURY_Array\290ct09\1_Exigon_14099049.txt Samplel.2
_5 |Control1 C:\miRCURY_Array\290ct09\1_Exigon_14099050.txt Controll
6 |Sample2.1  C:\miRCURY_Array\300ct09\1_Exiqon_14099051.txt Sample2.1
7 |Sample2.2  C:\miRCURY_Array\300ct09\1_Exiqon_14099052.txt Sample2.2
8 |Control2 C:\miRCURY_Array\300ct09\1_Exigon_14099053.txt Control2

Figure 4. Example of a description file for single color array analysis. File is saved as
tab delimited .txt file.

@ Right clicking capture probe ID’s will open a menu with link to
databases containing information on that specific miRNA.



Pipeline for data analysis in Nexus Expression™:

Create new project

Load files:

Data types: Imagene or
Imagene single channel
Manufacturer: Exiqon

Array type: choose appropriate
Select output files from
ImaGene® (*.txt)

Menu: files/preprocessing
settings

Select "Process”

Probes tab now contain Right click on probe ID to open
normalized data for all probes menu, select name=xxx to Grthol = mmu-miR-12
go to miRbase description of Ortho2 = mo-miR-125
selected miR

Save norm data as *.txt

TargetScan = hsa-miR
RIS
53-MiRPIUS-....

Filter probes (options menu)

Select desired filtering options

Assign factors: Sample/
arrays tabs

Generate heat map: Statistics:
Menu: Options/clustering define Comparison tab, select "Add”
settings Select factors
Press "View" Select comparison
Finish

Mark samples for comparison
Press “differential probes”
Differential probes shown
Make adjustments, using
parameters in lower part of

Save image, sample cluster or . &
window, press “apply

probe cluster

Save differentially expressed data
as *.txt
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