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ABSTRACT

In this study we profile over 30,000 genes in paired normal and cancerous
breast tissues on the Applied Biosystems Expression Array System. By
comparing paired breast tissue specimens from the same patient we can
identify genes that are differentially expressed in normal tissue, primary
tumor, and metastasis tumor. Both biological replicates and technical
replicates have been included in this study.

Using statistical data analysis tools, we have identified numerous genes
that are up- or down-regulated in primary tumor and metastasis tumor
compared to their normal control. Clear changes in gene expression
patterns from normal to primary tumor and to metastasis tumor are
observed. Gene expression level changes for genes detected by the
Applied Biosystems Expression Array System have been validated using
quantitative real-time PCR (TagMan® probe-based Assays). This study
demonstrates the use of microarrays for genome wide screening for gene
expression in combination with quantitative real-time PCR for validating
and extending results for genes of interest.

EXPERIMENTAL DESIGN

« Two biological replicates
* Three disease status

RESULTS

Figure 1. Scatter Plots of Technical R (A), Biological

Replicates (B) and Normal vs. Metasta5|s Tumor(C)
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A) Good reproducibility is seen in technical replicates when comparing expression from the
same sample condition and from the same patient: B) Reduced correlation is seen in
blologlcal replicates by companng expression of the same disease condition from 2 patients,

individual of gene expi C) Further reduced correlation is seen
when comparing expression from different condmons of the same patient, indicating
differential gene expression across different samples.

Table 1. Partial list of genes shown in Figure 2B
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Figure 2. Clustering of Microarray Data

Two-dimensional hierarchical clustering analysis was performed using GeneSpring software
(Silicon Genetics, Redwood City, CA). Red and blue color represents high and low expression

i and yellow unchanged A) Alist of 2,508 genes generated
irom ANOVA test P<0.01 for all 12 arrays is used. First, all and biological i
are clustered together. All the arrays for normal and metastasis tumor were clustered into their
own groups; however, primary tumor from the 2 patients showed differences in some gene
expression. The primary tumor expression profile from patient 1 looks closer to metastasis, while
that of patient 2 is more similar to normal breast tissue. The 2,508 genes are clustered into 2 main
clus(ers the top cluster indicates increasing expression and the bottom cluster shows decreasing
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Total RNA samples from 2 individual patients and 3 conditions (normal,
primary and metastasis tumor) were processed into Digoxigenin (DIG)
labeled cRNA using the Applied Biosystems RT-IVT Labeling Kit. Dig-
labeled cRNAs were hybridized to the Applied Biosystems Human
Genome Survey Microarray. Following hybridization a chemiluminescent
detection assay was performed and the arrays were read on the 1700
Microarray Analyzer. Two experimental replicates were produced for
each condition of both biological replicates.

, of genes in tumors relative to normal tissue. B) Among the 2,058 gene list, 200 gene:
are involved in signal transduction pathways as classified by the PANTHER system. The gene
expression profiles for these genes are shown in this graph. C) Clustering analysis of 30 genes
used in TagMan® validation studies (See Figure 3).

Table 3. Panther classification suggests potential function for
differentially expressed genes that are otherwise “unknown”.
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This is a partial list of genes that are not detected in normal breast tissue samples, but are
significantly increased in cancerous tissues across all 4 samples for the same condition. This

approach can be used to identify potential markers that indicate changes in disease.

“unknown” genes. This approach can be very useful for approach can be used to identify
potential markers that indicate changes in disease.

Figure 3. Confirmation of differential expression detected by Applied
Biosystems Expression Array System using quantitative real-time PCR
(TaqMan® probe-based Assays)
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Differential gene expression was determined by ANOVA testing across all 3 conditions (normal,
primary and metastasis tumor) and for all 4 replicates (both technical and biological). To
confirm the expression detected by the microarrays, we conducted quantitative real-time PCR
analysis comparing fold change between tumor (primary or metastasis) and control (normal).
Selected assays were ordered from the Applied Biosystems TagMan® Gene Expression
Assays. For gene expl ion fold change was as a ratio of tumor
sample to matched normal tissue after median global normalization. For TagMan® data, fold
change was calculated using relative quantitation, or DDCt method, where DDCt = DCt tumor-
DCtnormal (DCtis GAPDH normalized Ct). Fold changes seen by TagMan® assays and by
the Expression Array System are similar. Panel A and B respectively represent data from
patient 1 and patient 2 .

CONCLUSIONS

Using the Applied Biosystems Expression Array System, we profiled over
30,000 genes in paired normal and cancerous breast tissue. We have
identified statistically significant gene expression changes when
comparing normal and cancerous breast tissues. We also have
demonstrated the utility of our array system in the identification of
potential biomarkers and exploration of novel gene functions using
PANTHER

Selected TagMan® probe-based assays confirm detected gene
expression changes observed on the microarray. Genome wide
expression screening using the Expression Array System can be easily
linked with quantitative real time PCR for validating results for genes of
interest. These TagMan® assays can also be used to extend the array
observations across many new samples.
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