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Abstract

The advent of somatic cell reprogramming is ground-breaking, as it allows for conversion of somatic cell types
to pluripotent cell type called induced pluripotent stem (iPS) cells. This reprogramming process holds great
promise for biomedical applications as scientists can now generate patient-specific iPS cells, which can be used
for disease modeling, drug testing, and cell therapy. Through enforced expression of transcription factors, we
traced the kinetics of reprogramming using live imaging and were able to isolated distinct colony types. With
battery of molecular and functional assays, we determined markers and assays which can distinguish partially
and completely reprogrammed cells. Comparing gene expression profile of partially reprogrammed
intermediates and completely reprogrammed pluripotent stem cells, we identified a differentially expressed
gene, LIN28A, as one of the key regulators of reprogramming process. LIN28A is an RNA binding protein
which has one paralog, LIN28B. Both proteins function through two modes of actions, repressing pro-
differentiation let-7 microRNAs and regulating the translation of target mRNAs. Studying LIN28A and
LIN28B in the context of reprogramming, we found that both promoted efficient reprogramming, repressed
mitochondrial oxidative metabolism and modulated histone methylation. Such effects occurred through both
let-7-dependent and less well-understood let-7-independent mechanisms. In addition to reprogramming, LIN28
is involved in malignant transformation of multiple cancer types. Recent report showed that Lin28b could
initiate and maintain liver cancer. As deletion of Lin28a/b showed reduced tumor burden, Lin28 may represent
a therapeutic target. Cholangiocarcinoma (CCA) or bile duct cancer is a devastating disease with no reliable
early markers and mostly results in a poor outcome. Since both cholangiocytes and hepatocytes are believed to
emerge from the bipotent progenitors, we reasoned that factors and pathways which drive cholangiocytes to
adopt a tumorigenic phenotype could be similar to that of hepatocytes. Using immunohistochemistry, we
detected expression of LIN28B but not LIN28A in patient CCA samples. Through overexpression of LIN28A
or LIN28B in an immortalized cholangiocyte cell line, we observed increased proliferative capacity, migratory
phenotype, and colony formation. With further investigation, we hope to gain insights into mechanistic roles of
LIN28 in CCA and to determine whether LIN28 pathway genes could potentially be markers and/or therapeutic
targets for CCA.
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