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Cholangiocarcinoma (CCA), a fatal bile duct cancer, is a rare cancer
worldwide but it is highly prevalent in Thailand where the liver fluke, Opisthorchis
viverrini is endemic. Diagnosis of this cancer conventionally based on radio-imaging
and tissue biopsy or serum marker confirmation. However, to date, there are no
specific markers for early CCA. Hence, there is an imperative need for discovery of
diagnostic and prognostic markers for CCA. Proteomics is one of the most promising
methods for discovery of disease-associated biomarkers. This study, therefore,
attempted to characterize CCA-associated proteins utilizing mass spectrometry based
on proteomic analyses of CCA cell lines as well as primary cancer specimens.

For CCA proteomics, two-dimensional electrophoresis (2-DE) and matrix-
assisted laser desorption/ionization time of flight mass spectrometry (MALDI-TOF
MS) were used to identify differential expressed proteins in four CCA cell lines
including K100-K100, K100-M156, KKU-M139 and KKU-M213 compared with the
H69 cell line, which is an immortalized biliary cell line. Proteomes of the membrane
and cytosolic fractions were analyzed. Among the 20 up-regulated membrane proteins
identified across CCA cell lines, annexin A2 (ANXA2), a phospholipid-binding
protein associated with tumor invasion and metastasis, was chosen for validation by
immunohistochemical (IHC) analysis. The results showed that up-regulation of
ANXA?2 can serve as a marker for poor prognosis of CCA. From the cyotosolic
proteomes, 48 differentially expressed proteins in CCA cell lines were identified in
comparison to the cytosolic proteome of the control. Over-expression of
peroxiredoxin 1 (PRX1), ezrin-radixin-moesin-binding protein (EBP50) and enolase 1

(ENO1), which have been found to be associated with tumor progression in several
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cancers were selected for verification in this study. IHC analysis showed that down-
regulation of PRX1, and up-regulation of EBPS50 and ENOI in CCAs were
significantly associated with patient survival as well as tumor invasion and/or distant
metastasis. Therefore, these protein candidates may also serve as prognostic markers
for CCA.

Regarding protein quantification, a comparative iTRAQ-coupled liquid
chromatography-tandem mass spectrometry (LC-MS/MS) system was used to analyze
the whole cell lysate proteomes of the three CCA cell lines including KKU-OCA17,
KKU-M156 and KKU-K100, compared to the H69. Among the 628 differentially
expressed proteins across the three CCA cell lines, cathepsin-D (CATD), catenin
delta-1 (CTND1) and transgelin-3 (TGLN3) were selected for verification by IHC
regarding their expression levels compared to the H69 in the iTRAQ analysis. High
expression of CATD and CTNDI were observed in the bile duct hyperplasia and
CCA tissues compared to normal bile ducts. In contrast, the expression of TGLN3
was not ‘detected in the normal bile ducts or CCAs, while moderate expression of
TGLN3 was clearly observed in the positive control, normal colon tissues. The results
suggested that CATD and CTND1 may hold promise as potential biomarkers for
CCA. Further investigation by IHC in a large number of CCA tissues is needed. The
protein candidates indentified in the current study provide an irhportant first step
towards developing effective biomarkers for diagnosis and prognosis of CCA.

Tumor invasion is associated with poor prognosis. In this study laser capture
microdissection (LCM) was used to isolate cancer cells from the invasive front and its
intratumoral counterpart of 10 frozen CCA specimens from 10 different patients.
Proteins were then characterized and quantified by LC-MS/MS and iTRAQ analysis.
Protein identification, however, was not successful due to inadequate protein
concentration. Further study should be done using formalin-fixed paraffin-embedded
tissues because significant proteomic information can be still obtained from this type

of sample preparation as compared to the fresh frozen tissue samples.
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