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SUNISA THONGSOM : ROLE OF YKL-40 IN CHOLANGIOCARCINOMA
AND ANTI-TUMOR ACTIVITY OF PIPERLONGUMINE ON
CHOLANGIOCARCINOMA CELLS. THESIS ADVISOR : PROF. WIPA

SUGINTA, Ph.D. 184 PP.

ROLE OF YKL-40 IN CHOLANGIOCARCINOMA AND ANTI-TUMOR

ACTIVITY OF PIPERLONGUMINE ON CHOLANGIOCARCINOMA CELLS

Cholangiocarcinoma (CCA) is a devastating cancer and is found more
frequently in Southeast Asia and particular in Northeast of Thailand. CCA is difficult
to diagnose at early stage since there are no specific symptom and biomarker, and
responds poorly to current radio- and chemo-therapy. Therefore, novel biomarker and
treatment strategies for CCA are urgently needed. YKL-40 is a secreted glycoprotein
and highly expressed in cancer patients with poor prognosis. In present study, we
investigated whether YKL-40 is a biomarker for CCA diagnosis or prognosis and we
also examined the roles of YKL-40 in CCA that have never been reported. YKL-40
expression was determined plasma and tumor tissues from CCA patients by ELISA
and immunohistochemistry.  YKL-40 plasma concentration was significantly
increased in CCA patients comparing with healthy subjects and elevated plasma
YKL-40 level was particularly associated with short survival in CCA patients.
However, YKL- 40 is rarely expressed in CCA tumor cells, but highly expressed in
liver cells and connective tissue at intratumoral stroma. Next, we demonstrated the
role of YKL-40 on autocrine and paracrine functions to promoted CCA progression.

Adding purified recombinant YKL-40 (rYKL-40) significantly enhanced growth, and
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migration of CCA cells. YKL-40 overexpression in CCA cells showed similar effects
in proliferation, anchorage-independent growth, and migration. Cell adhesion assay
suggested that YKL-40 interact with cell-surface receptor involving the Akt/Erk
mediated pathway. In addition, blocking YKIL.-40 effects by GlcNAc6 seemed to
inhibit proliferation and migration of CCA cells in a concentration manner. Taken
together, our results support the proposal of YKL-40 as a new potential prognostic
biomarker and new molecular targeted therapy for CCA. CCA is considered a slow-
growing tumor and characterized by very poor prognosis due to rare response to
current chemotherapeutic agents. The current study showed for the first time that
piperlongumine (PL), a biologically-active alkaloid, markedly induced death in CCA
cell lines in a dose- and time-dependent manner through the activation of caspase-3
and PARP. PL mediated CCA cell death via inducing ROS accumulation in CCA
cells and promoting G2/M phase arrest, and pre-treatment with the antioxidant NAC
or GSH completely abolished those effects of PL. Finally, our finding demonstrated
that PL can trigger CCA cell death through ROS mediated JNK/ERK activation.
Furthermore, the different antioxidant capacity of CCA cell lines also indicates the
susceptibility of the cells to PL treatment. Gather all evidences obtained from the
present study, YKL-40 plays an important role in tumor progression. Thus, the
inhibition of YKL-40 may be as a novel therapeutic strategy for CCA. Moreover,
treatment with PL or combination with current chemotherapeutic agents can be a new

chemotherapeutic protocol for the treatment of CCA.
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