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The cDNA microarray gene expression analysis is a powerful technology due to its abil-
ity to examine the expression of thousands of genes simultaneously. On a single slide or
chip, tens of thousands of spots are printed and their expression under different conditions
or in tissues with different disease stages can be assessed at the same time, given that an
appropriate analysis platform of computational algorithm is also available. Since its debut
in 1990’s, microarray technology has evolved tremendously and generated a revolutionary
impact on the methodology of biomedical research. In the cancer research field, the
pioneering study performed by Golub, Lander and the colleagues in 1999 demonstrates
that the two forms of leukemia, acute myeloid leukemia (AML) and acute lymphoblastic
leukemia (ALL), can be distinguished based on their gene expression patterns. One year
later, another study demonstrated that estrogen receptor-negative and estrogen receptor-
positive breast cancers can be correctly classified using microarray-based expression profil-
ing.? This work was followed by the first report linking gene expression profiling analysis
with survival of untreated breast cancer patients.? Since then, the application of microarray
in cancer diagnosis, classification, therapy, and drug discovery has been rapidly expanding.
Although beyond the scope of this commentary, these areas have been extensively reviewed
by others. 4

The source and quality of the genetic elements, known as “probes”, spotted on a typical
nucleotide DNA microarray have a great influence on the outcome of the microarray
analysis. The sequences of these nucleotide probes are derived either from the cDNA
sequences of known genes or, to a good proportion of it, from random cDNA clones
through large-scale sequencing. The random sequences are known as “expressed sequence
tags” (ESTs), a term dubbed by Venter and his colleagues in their landmark study published
in 1991.7 These short single-pass sequences derived from one or both ends of random
cDNA clones have been proven to be a valuable resource for the discovery of new genes.®?
Take the Affimetrix U133 GeneChip/® set as an example, it has been estimated that about
15% of the probe sets are derived from ESTs.! These expressed sequences represent the
exons, or more precisely the genomic sequences likely to be the exons, of genes scattered
through the immense human genome. However, due to the relative inaccuracy of the EST
sequence and the yet incompleted human genome sequence project, many of the ESTs had
been difficult to be identified and assigned to the corresponding source genes. Nowadays,
it is still a very time-consuming task to sieve through the roughly annotated ESTs in the
database, validate these ESTs, and draw useful information from them. Therefore,
researchers tend to ignore the EST clones standing out from their microarray analysis
results. Whether the many EST clones presented on a microarray chip contain important
information regarding the biology of the disease of interest has seldom been addressed.

In this post-genome era when the human genome project is completed and continues
to be refined, the EST-gene assignment problem for microarrays is ready to be tackled
using the bioinformatic resources available. In the article reported by Cao et al. appears in
this issue, it is demonstrated that the EST clones revealed by a microarray gene expression
analysis can be further processed through bioinformatic analyses to identify potentially
important genes involved in cancer progression. The authors analyzed the gene expression
profiles in 64 pancreatic cancer tissues and 60 non-neoplastic tissue samples using the
Affymetrix U133 array. Sixty EST clones are found overexpressed in pancreatic adenocar-
cinomas when compared with normal tissues. Instead of ignoring these ESTs, the authors
further explored the identities of these clones by searching the human genome database.
Of the 60 ESTs, 43 of them can be unambiguously assigned to a corresponding gene, as
the EST sequence is located within the sequence of a known gene. For the rest clones, the
authors queried the ever-expanding EST database (dbEST) maintained by National
Center for Biotechnology Information (NCBI) and looked for other EST clones in the
database which overlapped with the query EST sequence and would link the query EST
to a nearby known gene in the genome. Using this strategy, 15 of the remaining ESTs were
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mapped in clusters very close to a known gene, which are then
assumed to be the source genes of these EST clones. It is notewor-
thy that two of them, the intergrin B-like 1/CD29 gene and the pro-
tein tyrosine phosphatase PTPN14 gene, are also identified in the
group of the 43 EST clones which are unambiguously mapped to
known genes. The potential of this bioinformatic strategy is further
supported by the observation that 3 of the EST clones identified in
this study, the intergrin B-like 1/CD29 gene, the retinoid acid
induced 3 (RAI3) gene, and the TGF B ligand inhibin B A
(INHBA) gene, have also been identified in the previous study of
the authors. Among them, CD29 is found to be overexpressed in 16
of 18 (89%) of pancreatic cancer tissue as tested by immunohisto-
chemistry. Although the sample group is relatively small, the high
overexpression rate as well as the recurrence of this gene in inde-
pendent analyses make it a promising tumor marker and should
warrant a more extensive study for CD29 expression in more tumor
samples and different tumor types. The authors also report a dra-
matic increase of the expression of a scaffold protein, A-kinase
anchoring protein 12 (AKAP12), in the tumor tissues and in a vari-
ety of cancer cell lines. Since it is known that AKAP12 acts as a
metastasis inhibitor of prostate cancer,!! the observation of the
increased expression of AKAP12 in pancreatic cancer is intriguing and
further investigation would be required. Interestingly, of the 60 EST
clones identified, at least ten of them are proteins known to be
involved in cell attachment or migration, such as molecules of cell
adhesion, extracellular matrix, metalloprotease, and integrins. This
may reflect the pathological stages of the tumor samples included in
this paper. Of the 50 tumor tissues, 42 of them are from infiltrating
pancreatic adenocarcinoma and 8 of them are metastatic pancreatic
adenocarcinoma. The finding of the many genes involved in cell
migration and adhesion may explain the invasive nature of these
tumors, and indirectly supports the accuracy of profiling analysis
using ESTs.
Although the biology linking pancreatic cancer to the identified
genes needs to be further explored, the study done by Cao et al.
demonstrates that the often overlooked ESTs resulted from microar-
ray gene expression analysis may actually be a valuable gold mine to
uncover important genes involved in cancer development. This
study also highlights the need for a more informative annotation
system for the EST probes used in microarrays. Such effort can be
initiated by both the private and the public sectors. In addition, with
the continuous updating of the human genome database and the
UniGene cluster,'? it is foreseeable that the source gene identities of
more and more EST probes on the microarray will be readily deter-
mined and well-annotated, facilitating the exploration for disease-
associated markers or novel therapeutic targets. In the many routes
of research leading to the molecular mechanisms and therapy of
cancer, ESTs could become important landmarks along the path,
just like the critical contribution they have made toward gene discov-
ery and genome mapping.
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