Abstract

The highest incidence of cholangiocarcinoma (CCA) has been reported in the
northeastern region of Thailand. Most patients are diagnosed at an advanced stage of disease in
which the current medical treatments are ineffective. Therefore, the survival rate of CCA patients is
relative poor. Thus, the discovery of new prognostic markers as well as the therapeutic targets are
urgently needed. Previous studies have been reported that LAT1 and its associating protein 4F2hc
were upregulated and associated with poor prognosis in various human cancers, suggesting their
prognostic values in tumors. However, the information on LAT1 and 4F2hc expressions in Thai CCA
tissues as well as their roles in CCA are limited. We, therefore, evaluated the prognostic significance
of LAT1 and 4F2hc in 127 Thai ICC patients by using immunohistochemistry analysis. We found that
LAT1 expression pattern was similar to that of 4F2hc. Interestingly, co-expression of LAT1 together
with 4F2hc was significantly correlated with various clinicopathological factors compared to either the
expression LAT1 or 4F2hc. Moreover, co-expression of LAT1 and 4F2hc was significantly related
with shorter survival time of patients. However, from multivariate analysis, only TNM stage exhibited
independent prognostic value. Therefore, to use LAT1 and 4F2hc as prognostic markers for CCA
patient, the expression of LAT1 and 4F2hc together with other clinicopathological parameters are
suggested. Roles of LAT1 was examined by using lentiviral shRNA mediating LAT1 knockdown in
KKU-M213 cells, a cell line-derived from Thai CCA patient. Stable LAT1 knockdown suppressed the
proliferative indefinitely properties, but did not alter cell proliferation as demonstrated by clonogenic
assay and BrdU staining, respectively. In consistent, transient silencing LAT1 had no effect on cell
proliferation but significantly suppressed cell invasion and migration. Most interestingly, LAT1

knockdown resulted in reduction the expression of its associating protein, 4F2hc, however, the

expression of 4F2hc associating proteins, xCT, GLUT1 and B1-integrin was not altered. In addition,
the expression of the negative 4F2hc regulator gene, miRNA-7 was significantly increased in transient
LAT1 knockdown CCA cells. Lastly, the phosphorylation levels of Akt, p70S6K and ERK1/2 were
inhibited in LAT1 knockdown KKU-M213 cells. Taken together, our results indicate that suppression
of CCA cell survival and motility may be partly through the miRNA-7-related signaling pathways.
Based on this finding, LAT1 and 4F2hc has a potential to be develop as prognostic biomarkers and

therapeutic targets for CCA.
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