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Microarray gene expression studies and real time RT-PCR
validation for the DNA damage and repair pathway

Different low-level preprocessing methods for Affymetrix microarrays data were
evaluated based on concordance with a real time RT-PCR method. The aim of
low-level analysis is to measure gene expression levels, and to allow comparison of
the results from more than one array. In this paper three of the most popular pre-
processing methods: MAS5, RMA and GCRMA, were used. Expression of genes
from the DNA damage and repair pathway were analyzed through the MAS5 - sin-
gle array analysis algorithm, the GCRMA - probe-specific background correction
and multiple array analysis, or RMA - mismatch probes ignored and multiple array
analysis.
The data were derived from experiments conducted with the Affymetrix platform
U133A. For biological testing the colorectal carcinoma HCT 116 cell line was cho-
sen. The cells were irradiated with 4 Gy of ionizing radiation, and non-irradiated
cells used as a control group. After microarray data analysis, real time RT-PCR
was conducted. As an indicator for concordance between microarray experiments
and real time RT-PCR, the percentage of genes with the same direction of changes
in irradiated and non-irradiated cells was used. The computational analysis was
finished with the PLS-based (partial least squares-based) gene selection method,
which enables assignment of the biological meanings for the genes with the highest
weights in the PLS model. The PLS method, in contrast to the PCA (principal
component analysis) criterion based on maximization of the variance of a linear
combination of genes, extracts components by maximizing the sample covariance
between the class variable and linear combination of genes. The information for
genes included in components described by PLS can be directly related to the bio-
logical meaning of this analysis.
The results show that data preprocessed with the RMA method for microarray data
has the best concordance with real time RT-PCR assays. The biological validation
for the best 10 genes with the highest weights in the PLS model proved its appli-
cability in systems biology. Some of these genes (MSH2, RAD9A, XP) are sensors
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for nucleic acid damage, and others (NTHL1, TDP1 DCLRE1A, ERCC2, POLI,
MPG, TREX2) are engaged in mechanisms of DNA repair. Obviously, the best
score was obtained for genes responsible for signaling cellular stress after ionizing
radiation.
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