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JUTHAMAS KHIAOWICHIT : ROLE OF CORE 1 1-3
GALACTOSYLTRANSFERASE 1 IN CHOLANGIOCARCINOMA.

THESIS ADVISOR : ASSOC. PROF. KRAJANG TALABNIN, Ph.D., 75 PP.

CHOLANGIOCARCINOMA/ CORE 1 B1-3 GALACTOSYLTRANSFERASE 1

(C1GALT1)/ CANCER AGGRESSIVENESS

O-Glycosylation is one of the most common protein post-translational
modification that often-called mucin-type O-glycosylation because of its present on
many extracellular secreted glycoproteins especially mucins. Aberrant mucin-type O-
glycosylation is often observed in cancers and associated with the alteration of
glycosyltransferase expression. Core 1 B1-3 Galactosyltransferase (C1GALT1) is a key
glycosyltransferase for the formation of mucin-type Core 1 structure. C1GALT1, with
the help of its CIGALT1-specific chaperone (COSMC), transfers galactose to Tn
antigen to form T antigen (core 1 structure). T antigen is further modified by adding
other sugar via other glycosyltransferases to form the complex mucin-type O-glycans.
Aberrant CIGALT1 expression has been documented in several types of cancers and is
associated with cancer aggressiveness, including cell proliferation, invasion and
metastasis as well as chemotherapeutic sensitivity. However, the CIGALT1 expression
and its role in cholangiocarcinoma (CCA) have never been studied. In this study, we
demonstrated that low expression of CIGALT1 was detected in CCA tissues at both
mRNA and protein levels. However, there was no statistically significant association
between CIGALT1 protein expression with any clinicopathological features and

survival of CCA patients. The functional studies revealed that suppression of
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C1GALT1 increased cell proliferation and 5-fluorouracil resistance in a dose-dependent
manner. The activation of phosphorylation of AKT and ERK was significantly
increased in silencing C1GALT1 CCA cells. Suppression of CIGALT1 enhanced anti-
apoptotic properties in CCA cell lines via a high ratio of BCL2/BAX and increased of
cell growth-related genes including c-Myc and CCNDI. Moreover, inhibition of
CIGALT1 was associated with high expression of VVL-binding glycans. These
observations indicated that low expression of CIGALT1 has a critical effect on mucin-
type O-glycans truncation of the protein involving in cell growth and 5-fluorouracil
response in CCA. Addition to CIGALT1, Core 3 GlcNAc-transferase (B3GNT6) and
sialyl-transferase (ST6GALNACI) can transfer sugar molecules to Tn-antigen. Our
results showed that suppression of CLIGALT1 lead to decreased expression of BIGNT6
and ST6GALNACI. This observation was consistent with increase expression of VVL-
binding glycans. Therefore, our findings indicate that downregulation of C1GALT1
expression in CCA associates with the expression of immature core 1 O-glycan and that
subsequently enhances the tumor growth and 5-FU resistance in CCA via altering

AKT/ERK signaling pathway.
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