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Pancreatic cancer is the fourth leading cause of cancer death in the
United States and Europe [1]. The prognosis of patients with pancreatic
cancer remains extremely poor, with five-year survival being less than
5% [2]. The most serious problems of pancreatic cancer are: i/ late
diagnosis due to absence tests allowing early detection of the tumor,
ii/ poor prognosis, which does not correlate with classic clinical factors
and iii/ very limited efficacy of chemotherapy, which usually works
in other tumor types. From existing data, it is evident that molecular
factors such as genetic profiles, proteins expression and their activity
exist and need to be validated and additional ones discovered for use in
more precise division of patients into prognostic subgroups as well as
it is imperative to identify subgroups of patients who may benefit from
specific biological agents and “tailor” therapy to their “tumor profile”.

Gene expression profiles are commonly used for an identification of
groups of genes involved in specific functional aspects of tumor biology
and for the development of candidate biomarkers [3]. A number of
methods have been developed to study gene expression. The relative
quantification by real-time PCR method (qPCR) is adequate strategy
for most purposes where investigation of physiological changes in
gene expression levels is conducted [4-6]. There are several essential
requirements for successful expression analysis.

The first and crucial problem in pancreatic cancer gene profiling
is a correct sample collection, handling and preparation [7]. More
than 80% of the patients who present with the disease cannot be cured
by surgical resection [8]. Thus, sampling in large specialized centers
rather than in numerous smaller surgical departments is necessary for
practical reasons. Because of lack of samples obtained from metastatic
patients studies are always limited to pancreatic cancer patients with
early stage of the disease who underwent surgery. It remains to be
determined whether the observed associations would have the same
prognostic significance in patients with advanced or metastatic tumors.

The second problem is associated with the histological characteristic
of pancreatic tumors. The pancreatic adenocarcinomas have a low
neoplastic cellularity and a predominance of nonneoplastic fibrous (or
desmoplastic) stroma. This is rather unique to duct adenocarcinomas
of the pancreas; in contrast to infiltrating carcinomas arising in other
organs. To overcome this obstacle potentially leading to spurious
results, two approaches are generally used. First, microdissection or
other methods of purification of the epithelial component are utilized.
Second, differences between macrodissected pancreatic tumors and
non-neoplastic control tissues and eventually specimen from patients
with chronic pancreatitis as an intermediate group are analyzed with
stable cell lines as correctors [9].

Next in pancreatic tissues specifically, high-quality RNA
preparation as the prerequisite condition for successful analysis presents
an extremely difficult challenge. Subsequent assessment of RNA quality
and quantity is the next critical step in expression analysis. Pancreatic
tissues contain a large amount of endogenous RNAses. RNAses are a
major secretory product of normal pancreatic acinar cells and cause
extensive degradation of mRNA in pancreatic tissues. Moreover, there
is a frequent loss of acinar cells during development of infiltrating
pancreatic cancers due to atrophy or destruction of the gland by the

tumor growth [9]. The content of RNAse secreting cells thus may vary
among tumors. Thus for laboratories aiming at expression profiling
of pancreatic cancer, it is essential to introduce specific protocol for
the handling of a pancreatic specimen, RNA isolation procedure and
rigorous control of RNA and cDNA quality and quantity.

The last but not least question in pancreatic cancer gene profiling
is the appropriate choice of internal standards (reference genes) is
for qPCR performance. Ideally, the internal standards should be
constitutively expressed in all cell types under study. Internal standards
should also be independent of experimental conditions and unaffected
by human disease conditions. Formerly, a number of housekeeping
genes, which are necessary for basic cell survival, like glucose-6-
phosphate dehydrogenase (GAPDH), ribosomal RNA subunits (18S
and 28SrRNA), B-actin or cyclophilins were used as reference genes.
However, it has become clear that these highly popular reference genes
show distinct differences in gene expression in certain tissue types
and considerably vary between normal and malignant tissues [10-12].
EIF2B1, ELF1, MRPL19, and POP4 have been identified as the most
stable and suitable reference genes for future expression studies in
pancreatic carcinoma [13].

It is clear that, as well as the diagnosis and the therapy of pancreatic
cancer, the research of molecular biology of pancreatic tumors is
more difficult and has specific problems when compared to other
types of solid tumors. It has managed to overcome obstacles during
the last several years and gene profiling of pancreatic tumors became
the common method in studying the molecular biology of pancreatic
cancer. The complex analysis of candidate genes can help to reveal
the mechanism of their action in pancreatic cancer progression in
context with evidence-based medicine, which is needed for reasonable
subsequent exploitation of the results. The identification of genes
connected with progression of pancreatic cancer would improve
common knowledge about molecular targets to be addressed for better
outcome of the treatment of this disease.
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