Cancer Survival and Copy Number Variations

The Predicative Power feature in Nexus Copy Number enables
researchers to easily correlate the survival time of cancer patients to the
significant CNV regions on their chromosomes
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Introduction

Cancer survival studies are useful in assessing the effectiveness of a treatment as well as in
identifying potential prognostic markers and therapeutic targets. In the past few years, the
association between copy number events in certain regions of the chromosomes and cancer
survival time has been investigated by researchers in the aCGH field. The data analysis, though,
poses a great challenge for researchers. For research groups without bioinformatics support, it
may take a long time and much effort to obtain results from this type of analysis. Even for large
institutions with bioinformatics groups, it still may require constant interaction between
researchers and bioinformaticians.

The paper Genome-Wide Copy Number Analysis in Esophageal Adenocarcinoma Using High-
Density Single-Nucleotide Polymorphism Arrays (Nancarrow, 2008) provides survival data for the
patients in the study. However, no analysis was performed to find potential relationships
between copy number events and the survival time. Here we report on the findings of such
correlations discovered using the Predicative Power feature in Nexus Copy Number.

The Cancer Survival Data

The cancer survival data are provided by Nancarrow et. al. in their paper Genome-Wide Copy
Number Analysis in Esophageal Adenocarcinoma Using High-Density Single-Nucleotide
Polymorphism Arrays (Nancarrow, 2008), in which Illlumina Sentrix HumanHap300 BeadChips
were used. 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 with survival time and other sample
factors are displayed in the Data Set tab (Figure 1). The copy number segmentation of all
samples was done using BioDiscovery’s proprietary 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. The lower part of the
window displays the copy number events in each sample.
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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, including Survival, 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 individual samples are
shown at the bottom.
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Kaplan-Meier Plot

The Kaplan-Meier plot is a common method used in medical research to describe survival
characteristics of a group of patients and is typically used to compare survival times between
different groups. For example, the Kaplan-Meier plot of the patients in this study shows a
strong correlation between cancer stages and survival of the patients (Figure 3). Since different
copy number events exist in different cancer stages, it is reasonable to think that a correlation
between copy number events and patient survival time must also exist.

The goal of this paper is to determine if such correlation can be established, as illustrated in
Figure 4, and how to locate these regions with varying copy number events.
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Fig. 3. Kaplan-Meier plot in Nexus Copy Number shows a strong correlation between survival and
cancer stages.
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Fig. 4. Schematic illustration of the relationship between copy number events and survival time. In this
example, patients with copy number gain in a certain region have shorter survival while patients

without this event lives longer as indicated by the mean survival time with or without this event (In
Mean and Out Mean, respectively).

Predicative Power

The Predicative Power feature generates the results for such data analysis in an easy and
straightforward fashion. Looking at only the Alive patient samples with survival time longer
than 600 days and at all the Dead patient samples, the Predicative Power function locates the
CNV regions that correlate to the survival time (with a p-value cut-off of 0.01) and displays
them in a table (Figure 5). Take region chr1:224,224,526-224,921,488 as an example, it has a
total of 8 genes displaying a copy number gain. Of all the samples being analyzed, 15 samples
with this event have a mean survival time of 449.2 days while 2 samples without this event have
a mean survival time of 1,141.5 days (Figure 6).
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Fig. 5. Predicative Power function quickly locates the regions that show significant correlations
between copy number events and survival.
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Fig. 6. A copy number gain region on Chromosome 1 with significant correlation with shorter survival.

Copy number gain is shown in green and no event in blue. The two gray areas indicate the ranges of
standard deviations of survival in the two patient groups.
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Conclusion

The Predicative Power feature in Nexus Copy Number provides an easy way for researchers to
locate the CNV regions that are highly correlated to cancer patient survival time. Along with a
Kaplan-Meier plot, as well as other useful features, Nexus Copy Number can be a powerful yet
user-friendly tool for scientists in cancer CGH research. Analysis of the data by scientists
themselves who are the experts in their fields rather than by external bioinformaticians gives
the scientists complete control over posing relevant biological questions and quickly uncovering
answers to such 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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