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Abstract

Project Code: MRG6080130

Project Title: Combination treatment of Smac mimetic and TLR3 ligand-induced apoptosis
as a novel therapeutic strategy for cholangiocarcinoma

Investigator: Dr. Siriporn Jitkaew, Prof. Dr. Apiwat Mutirangura, Mr. Thanpisit Lomphithak,
Chulalongkorn University

E-mail Address: Siriporn.ji@chula.ac.th

Project Period: 2 years

Cholangiocarcinoma (CCA) has high mortality rate and becomes one of the major health
problems in Thailand due to the lack of effective therapy, highlighting the need for new
treatment strategies. CCA is associated with chronic inflammation that could upregulate
Toll-like receptor 3 (TLR3) in CCA cells. TLR3 ligand or Poly(l:C), a promising adjuvant for
cancer immunotherapy has been shown to directly induce apoptosis in selected cancers.
However, in some types of cancer, there is dysregulation of NF-kB signaling pathway
leading to the upregulation of cellular inhibitor of apoptosis proteins (clAPs) 1 and 2. The
upregulation of clAP1 and clAP2 has been shown to be a negative regulator of TLR3
ligand-induced apoptosis that can be removed by a small molecule antagonist of IAPs
called Smac mimetic. This led us to ask the research question whether the combination
treatment of TLR3 ligand and Smac mimetic could synergistically induce CCA apoptosis.
Here, we investigated the expression of TLR3 in CCA surgical specimens obtained from 88
patients and in 6 CCA cell lines and an immortalized cholangiocyte. TLR3 expression was
significantly higher in tumor tissues when compared to adjacent tumor tissues (p < 0.05),
while TLR3 was specifically expressed in CCA cell lines, but not in an immortalized
cholangiocyte. The combination treatment of TLR3 ligand or Poly(l:C) and Smac mimetic
synergistically and specifically induced apoptosis in two representative CCA cell lines, but
not in a non-tumor cholangiocyte. Apoptosis was activated through caspase-8-dependent
pathway. In addition, we identified receptor-interacting protein kinase 1 (RIPK1) as a
mediator of TLR3 ligand and Smac mimetic-induced apoptosis. This is the first study
demonstrating that TLR3 ligand and Smac mimetic synergistically induced apoptosis in
CCA cells with important implications for development a novel therapeutic strategy for CCA
which could lead to increase survival rate of CCA patients.
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