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between Two Groups

Nexus Copy Number’s Comparison feature makes it a simple task to find
significantly different CNV regions between any two sample groups, ideal for
case-control studies
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Introduction

It is a common task for scientists in copy number research to compare two different sample
groups, such as tumor vs. normal or between two human populations, in order to locate the
significantly different copy number variation (CNV) regions. However, this could be a time
consuming and complicated process. Without a good user-friendly software tool, they usually
have to rely on bioinformaticians to analyze the data.

Nexus Copy Number is designed for scientists and provides a solution to easily answer biological
guestions such as those described above. The facility of its Comparison feature allows scientists
to obtain results in just a few straightforward steps. In this paper we will illustrate this simple
process by analyzing the data from the paper Genome-Wide Copy Number Analysis in
Esophageal Adenocarcinoma Using High-Density Single-Nucleotide Polymorphism Arrays
(Nancarrow, 2008).

The Data Set

[llumina Sentrix HumanHap300 BeadChips were used for this study. The BeadStudio processed

data set containing log ratios and B-allele frequencies was downloaded from GEO (Gene

Expression Omnibus, www.ncbi.nlm.nih.gov/geo) and directly loaded into Nexus Copy Number.

A total of 23 samples of different cancer stages along with other sample attributes (factors) are

displayed in the Data Set tab of Nexus Copy Number (Figure 1). To compare between cancer

stages, we grouped the cancer sub-stages into major stages (e.g. grouping together IIA and |IB

into | 1). Copy number segmentation of all sampl
SNPRank Segmentation algorithm in Nexus Copy Number.

The copy number events of each sample contribute to the frequency plot shown in Figure 2.
Peaks in green (copy number gains) and in red (copy number losses) indicate percentages of
total samples with the same copy number gains or losses in that region. In the lower part of the
window the frequency profile of each factor aggregate is displayed to provide a graphical view
of the copy number differences among the various cancer stages (I, II, lll, and IV).

However, even though major CNV differences can be spotted visually from the display in Figure

2, no complete list of regions with statistical significances can be obtained this way. To obtain
such a list, we need to create a comparison between two groups of samples.
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Fig. 1. A total of 23 samples were imported and processed in Nexus Copy Number. QC scores were

calculated for the data qualities. Multiple sample factors were added to describe the sample attributes.
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Fig. 2. Copy Number events for all samples are represented in the frequency plot at the top, with copy
number gains in green and copy number losses in red. The CNV profiles for cancer stages |, Il, lll, and IV
are shown at the bottom.

Statistical Comparison

Creating a comparison between different cancer stages, such as IV vs. |, is simply a two-step
process: selecting Factors and a Comparison Baseline (Figure 3). By following the steps in the
Comparison wizard, a list of comparisons of different cancer stages is created (Figure 4).
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Highlighting a comparison (e.g. <IV> vs. <I>) and clicking on View generates a table with all the
significantly different CNV regions (P X{.05) (Figure 5). Each region contains information such
as the start and stop coordinates on the chromosome, cytobands, CNV events, genes affected in
this region, differential CNV frequency between the two groups as well as P values generated
from the Fisher exact rank test, and Q-bound values generated after False Discovery Rate (FDR)

correction.

Each region can be visualized in Nexus, Ensembl, or UCSC genome browserand t hi s t abl e’ s
contents can be exported to a tab-delimited text file. The differences between <IV> and <I> in

the region chr19:17,253,954-18,240,145 is displayed in Figure 6, where all 8 samples in Stage

<IV> have copy number gains but no events exist for samples in Stage <I>. A total of 515 genes

are present in all these regions. Clicking on the Enrichment button generates the Gene

Ontology enrichment analysis results in a separate table (Figure 7).
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Fig. 3. Building a comparison simply requires the user to follow through a two-step wizard by selecting
Factors and a Comparison Baseline.
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f! MNexus - Esophageal Cancer Project (Humamn NCBI Build 36.1)
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Fig. 4. A list of comparisons based on cancer stages is built using the wizard. Highlighting a comparison
and clicking on View generates a table containing the significantly different CNV regions between the

two groups in a comparison.
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Fig. 5. All the significantly different CNV regions (P value < 0.05 in this case) are listed in this table.
Visualization of a region in Nexus, Ensembl, or UCSC browser is achieved by right-clicking on a region

and selecting Show Region.
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Fig. 6. Viewing one of the regions (chr19:17,253,954-18,240,145) in Nexus shows that Stage <IV> has all
the samples with copy number gains while Stage <I> has no events.
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Fig. 7. With all the significantly different CNV regions selected, a GO annotation enrichment analysis is
carried out with a simple click on the Enrichment button. The results display the important functions
that are affected by the CNV regions.
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Conclusion

In a few simple steps, Nexus Copy Number does the statistical comparison between two groups
to disclose all the significantly different CNV regions. From the results, scientists can further
explore the regions to identify genes and functions that are affected by these copy number
events. This type of comparison is common in case-control studies and is a straightforward
process in Nexus Copy Number. As a software tool designed for scientists, Nexus Copy Number
provides the statistical comparison feature, among numerous other useful features, to
transform data analysis into a process for answering biological questions.

Additional Information

For more information about Nexus Copy Number, to request an online demo, or to download a
trial of the software, please visit www.biodiscovery.com/index/nexus. For a complete list of our
microarray software solutions, please visit us at www.biodiscovery.com or contact us at the
address below.

BioDiscovery, Inc.

2221 Rosecrans Ave.

Suite 227

El Segundo, CA 90245

Tel: 310-414-8100
FAX:310-414-8111

Email: info@biodiscovery.com
Website: www.biodiscovery.com
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