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Abstract

Ring finger protein 43 (RNF43) is an E3 ubiquitin-protein ligase that negatively regulates Wnt
signaling pathway by selectively ubiquitinating frizzled receptors at the plasma membrane and promotes
its endocytosis and lysosome degradation. RNF43 is proposed as a tumor suppressor gene and is
frequently mutated in several types of malignancy including cholangiocarcinoma (CCA). It has also been
demonstrated that RNF43 mutation is associated with absent in protein expression of RNF43 in CCA. In
addition, CCA patients with low or absent in protein expression of RNF43 had bad prognosis. In this
study, we determined messenger RNA expression RNF43 in CCA tissues and investigated the correlation
between RNF43 expression and RNF43 genetic status, clinicopathological features and prognosis of CCA
patients. RNF43 reduced expression in messenger RNA in CCA tissues. The low messenger RNA
expression of RNF43 was significantly correlated with RNF43 polymorphism, rs2257205, confirming that
genetic alteration of RNF43 in CCA are inactivating. Overall survival was worst in patients with down-
regulation of RNF43 expression. However, there was no statistically significant association between
RNF43 messenger RNA with any clinicopathological features. Further, the functional analysis revealed
that overexpression of RNF43 significantly decreased cell proliferation in CCA cell lines, which were
dependent in part on the inactivation of Wnt signaling pathway via reducing frizzled receptors and
activating B-catenin phosphorylation to suppress Cyclin D1 expression. These results suggest that RNF43
is involved in development and progression of CCA and the identification of genetic alteration status of

RNF43 may provide specific therapeutic strategies for CCA patient treatment.
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Reduced expression of RNF43 is associated with the presence of
somatic mutation and poor prognosis of cholangiocarcinoma patients
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RING FINGER PROTEIN 43 EXPRESSION IS ASSOCIATED WITH POOR PROGNOSIS
AND REDUCES CELL GROWTH OF CHOLANGIOCARCINOMA VIA WNT SIGNALING
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Abstract

Ring finger protein 43 (RNF43) is an E3 ubiquitin-protein ligase that negatively regulates Wnt signaling pathway by selectively ubiquitinating frizzled receptors at the plasma membrane and promotes its endocytosis
and lysosome degradation. RNF43 is proposed as a tumor suppressor gene and is frequently mutated in several types of malig including chol (CCA). However, the significant of its expression and
the exact molecular mechanisms of RNF43 in the CCA development and progression have not been reported. In this study, we determined RNF43 expression in CCA tissues and investigated the correlation between
RNF43 cxpression and RNF43 polymorphism and mutation status, clinicopathological features and prognosis of CCA patients. RNF43 reduced expression in both messenger RNA and protein levels in CCA tissues. The
absent protein expression of RNF43 was significantly correlated with RNF43 polymorphism (152257203) and somatic mutation status, confirming that all RNF43 somatic mutations in CCA are inactivating. Overall
survival was worst in patients with down-regulation of RNF43 expression. Univariate and multivariate analyses revealed that RNF43 protein was an ind factor ;however, there was no
nger RNA and protein expression with any clinicopathological features. Further, the functional analysis revealed that overexpression of RNF43 significantly
e T v i B 7, e e S G T TR o o o T ) s ) Gt i o e L ) e Gy o
expression. These results suggest that RNF43 is involved in development and progression of CCA and the identification of genetic alteration status of RNF43 may provide specific therapeutic strategies for CCA patient

treatment.
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Figure§ Overexpression of RNF43 reduces the growth of CCA cell lines. A, The exogenous RNF43 protein expression in
wo human CCA cell lines KKU-213 and KKU-214. B, The MTS assay was performed to measute the cell viability in KKU-
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Oral presentation
Reduced expression of Ring Finger Protein 43 indicates a poor prognosis of

cholangiocarcinoma

Chutima Talabnin', Patcharee Janthavon', Sunisa Thongsom', Krajang Talabnin®,
Wipa Suginta', Sopit Wongkham?
IBiochemistry-Electrochemistry Research Unit, School of Biochemistry, Institute of Science, Suranaree
University of Technology, Nakhon Ratchasima, 30000, Thailand
2Department of Biochemistry, Faculty of Medicine, Khon Kaen University, Khonkaen, 40002, Thailand
38chool of Pathology, Institute of Medicine, Suranaree University of Technology, Nakhon Ratchasima,
30000, Thailand

e-mail address: chutima.sub@sut.ac.th

Ring finger Protein 43 (RNF43) encodes an E3 ubiquitin-protein ligase that negatively
regulates Wnt/B-catenin signaling pathway. RNF43 reduces Wnt signals by selectively
ubiquitinating frizzled receptors, thereby targeting these Wnt receptors for degradation. It has been
shown that RNF43 is frequently mutated in cholangiocarcinoma (CCA). In this study, we
determined RNF43 polymorphisms and expression in CCA tissues and demonstrated the correlation
between RNF43 expression and RNF43 mutation status, RNF43 polymorphism,
clinicopathological features and prognosis of CCA patients. We found that RNF43 had a reduced
expression in CCA. The downregulation of RNF43 mRNA expression was significantly correlated
with the presence of RNF43 rs2257205 and RNF43 somatic mutation. In addition, the protein
expression of RNF43 was also confirmed that all RNF43 somatic mutations in CCA are inactivated.
Overall survival was worst in patients with downregulation of RNF43 protein expression.
However, there was no statistically significant association of RNF43 mRNA or protein expression
and any clinicopathological features or RNF43 polymorphism (RNF43 rs3744093 and rs2257205
genotypes) respectively. Preliminary studies on biological functions of RNF43 showed that
knockdown of RNF43 lacking Wnt protein activation could induce G1-S arrest and inhibit cell
migration in CCA cells. These results indicate that RNF43 somatic mutations might cause down
regulation of the expression of RNF43 and RNF43 may play a crucial role during development of
CCA.

Keywords: Cholangiocarcinoma, Ring Finger Protein 43 (RNF43), Prognostic marker
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Ring finger protein 43 expression is associated W

with genetic alteration status and poor
prognosis among patients with
intrahepatic cholangiocarcinoma
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Khon Kaen 40002, Thailand

Received 14 October 2015; revised 23 December 2015; accepted 30 December 2015

ki Y :lrdz in 43: Summary Ring finger E3 ligases have roles in processes central 1o maimenance of genomic integrity and
: thc':fler 03 =T A cellular homeostasis. Many ring finger E3 ligases are implicated in malignancy, Ring finger protein 43
n 1c

(RNF43) is a ring linger E3 ligase that negatively regulates the Wnt/fi-catenin signaling pathway. RNF43 is
[requently mutated in several types of malignancy, including intrahepatic cholangiocarcinoma (ICC). The
sigmificance ofits expression in I0OC has not, however, been reported, We determined RNF43 expression and
identified RNF43 polymorphisms i MOC tissues. We also investipated the correlation between RNF43
expression and ANF43 mutation status, RNF43 polymorphisms, clinicopathological features, and prognosis
ol ICC patients. RNF43 reduced expression in ICC, and the reduction of RNF43 messenper RNA expression
was significantly correlated with the presence of rs2257205 and RNF4.3 somatic mutations, confirming that
all RNF43 somatic mutations in ICC are inactivating. Overall survival was worst in patients with down-
regulation of RNF43. Univariate and multivariate analyses revealed that RNF43 expression was an
independent prognostic factor. There was no statistically significant association between RNF43 messenger
RNA and protein expression nor any clinicopathological features or RVF43 polymorphisms. The results.
imply that RNF43 is down-regulated in 1CC and may play a crucial role during development of 10C.

@ 2016 Elsevier Inc. All Aghts reserved.

cholangiocarcinoma;
Somatic mutation;
Polymorphisms;
Prognosis
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