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Generate hypotheses
assisted by protection
score and enable new
discoveries

INTRODUCTION

In this example we will show and discuss how the combination of visualization
techniques and projection score can be used both to avoid very clear pit-falls
associated with data set analysis and how projection score can be used to improve
the outcome of the analysis and enable new discoveries.

This example is for users who are familiar with Qlucore Omics Explorer (QOE)

RESULTS
1. By starting the analysis through exploration we will show how you within minutes detect
potential unwanted factors (batch effects or not controlled factors).

2. We will then show how to identify the key subgroups in data by using the unigue projection
score metric.

3. Finally we will show how to avoid missing unknown subgroups in the data by starting with
data exploration and hypothesis generation instead of directly applying a statistical test that
matches the main hypothesis.

DATA SET

The example is based on a data set downloaded from Gene Expression Omnibus - GDS5093.
The data set is from a study related to Dengue Fever. This specific data set is not vital for the
example; the approach can be used on any data set.

Note: The outcome of the analysis below shall not be seen as a review or comment to the
original analysis, it is an example on how to perform data analysis.
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Load the data set from GEO by selecting the direct download option of Data Sets in the File
menu in QOE.

ANALYSIS
Start the analysis by following the steps below

ANALYSIS STEPS
e Filter on variance and maximize projection score. Max is 0,59 and there will be around

383 variables left. (Statistics dialog)

Note the two groups. See image 1 below. Color according to the included annotations

and observe that the groups are not explained by any of the annotations.

e Create a new sample annotation and classify the two groups

e Remove the variance filtering and perform a “two group test” to identify the variables
that best explains the two groups. Filter until there are 40 variables left.

e Look at variable list and the chromosome annotation. It is clear that the variables are all
associated with either X or Y chromosome and the conclusion is that the two observed
groups are related to gender. (Variable tab)

e Since gender is a factor that, at this stage at least, is not relevant for the next steps use
the inbuilt functionality to remove eliminate this factor. (Statistics dialog and
Eliminated Factor)
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e Change to gene symbol and collapse. This is not required but shows how easy it is to
work with different annotations as the base for the data. (Data tab)

e Use the variance filter and maximize the projection score again.

e Add the links to the two nearest neighbors. (Method tab)

e There are clearly 4 groups that can be identified in the PCA plot. See image 2.

e Classify the groups and color the sample PCA plot according to this annotation.
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e Open a second synchronized sample PCA plot.

e Color the samples according to the annotation “disease state”.

e Change the settings in the statistics dialog so that there is no variance filtering and
instead perform a “multi group comparison” in disease state. This represents the type
of test that many would do as the first approach. Note in Image 3 how you find
statistically relevant results with 119 variables with a gvalue less than 1,8 e-14. In the
PCA plot you can see good separation between Dengue fever and control and
convalescent.

¢ IMPORTANT: You are however not observing the interesting split of the Dengue group
into three subgroups that we identified earlier and you can see in the right part of
Image 3. If the analysis would have started with the last steps above (which is a
common approach) the potential new discovery that there are multiple subgroups in
the Dengue fever samples would have been missed.

This is a very typical example on how you can use QOE to identify unknown subgroups and
also generate new hypothesis.
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DISCLAIMER

The contents of this document are subject to revision without notice due to continuous
progress in methodology, design, and manufacturing. Qlucore shall have no liability for any
error or damages of any kind resulting from the use of this document. Qlucore Omics Explorer
is only intended for research purposes.

GENERATE HYPOTHESES ASSISTED BY PROTECTION SCORE AND ENABLE NEW DISCOVERIES

COPYRIGHT 2015 QLUCORE AB



