CHESS (CgHExpreSS) : A software for association study of
copy number changes and correlation analysis between copy
number changes and gene expression
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Ahstract

CHESB(CgHExpreB35) is a program for investigating the relationship of genetic alterations
with both specific phenotype and gene expression. The association study module allows to detect
regions of recurrent genomic alteration in each samples by analyzing relationship between genetic
variations and a particular phenotype. The correlation analvsis module elucidates the effects of
genomic alteration on the level of gene expression. The visualization module of CHESE will help
understand the analvsis result intuitively and conveniently As CHESS was developed on java
application platform, it can be run under any operating svstem.
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1 Introduction

Recently Comparative Genomic Hybridization (CEH) has emerged as a technique which detects
copy number changes (gains!losses) in the DIA content of an individual. Especially, it is well known
that copy number changes frequently occur in cancer patients, many researchers have attempted to
take advantage of CHNVs as the genetic marker for a particular disease. Bo, several programs have
recently been introduced for analvsing CGH array data, such as COH-Explorer, SBeeGH,
CGOHAnalyzer and aCOHViewer[1,2,3]. Howewver, these programs are focused on calling and
visualizing copy number and do not provide information on phenotype specific CHVs which
frequently occur in patients compared to normal samples. Another challenging point of CIVs is to
find out the effects of genomic alteration on the level of gene expression, howewver, the tool for
analyzing C3H and gene expression integratedly is not currently available(45]. So, we have
developed a program called CHESS which detects regions of genomic alteration having
susceptibility to a specific phenotvpe and implements the correlation analvsis providing the
svstematic insight on the genomic alterations and its influences on the lewel of gene expression.

2  DMethod and Results

The CHER?S has been developed on java application platform and we have used java math package
provided by Apache for implementing statistical engines. CHERSS is composed of two main modules:
i) detection of phenotype specific CINVs, ii) correlation analysis between COH and gene expression
level. For detection of phenotvpe specific genomic alteration, CHESS provides three statistical
methods, Fisher's exact test, chi-square test and Student's t-test. Simple linear regression,



Spearman rank correlation and Fisher's exact test are available for correlation analwsis between
C3H and gene expression pattern. Visualization module of CHESE enables users to get the
intuitive understanding of analysis results. A frequency plot shows genomic alteration patterns
detected in samples, and phenotvpe-susceptible regions containing statistically significant probes
are highlighted in the genome browser. CHESE also tabulates the statistically significant probes
and provides gene annotation. Figure 1 shows schematic overview of CHESS.
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3 Discussions

Az CHESS provides a comfortable nterface to locate the regions of recurrent genomic alteration detected in
samples having particular phenotype, it will help shorten the several tedious analysis procedures and save the
analysis time for association study between genomic alterations and a particular phenotype. Also, the feature
of correlation analysis between CGH ratio and gene expression ratio will provide the clue of up or down
regulated genes in the expression level of mEMNA induced by genomic alteration patterns. Therefore, the
inte grative analysis of CGH and gene expression will provide the systematic insight on genomic alterations
and their influences i the level of gene expression
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