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Research Interests

The patients of cancer represent a huge public health burden worldwide. It
currently ranks as the first leading cause of death in Taiwan. Cancer formation is a
multi-step process during which genetic and epigenetic events determine the transition
from a normal to a malignant cellular state. In the past 10-20 years, extensive effort
has been made not only to figure out the molecular mechanisms underlying
progression to malignancy but also to identify possible molecular targets for therapy.
However, the complex molecular interplay leading to cancer is very poorly
understood. Common to most tumors, several regulatory mechanisms are altered
during multistage tumor formation and progression, most importantly, the control of
proliferation, the balance between cell survival and programmed cell death
(apoptosis), the communication with neighbouring cells and the extracellular matrix
(ECM), the induction of tumor neovascularization (angiogenesis) and, finally, tumor
cell migration, invasion and metastatic dissemination.

The type | transmembrane glycoprotein CD44, long-known as a cell-adhesion
molecule, is frequently overexpressed in its larger variant isoforms in human cancers.
The CD44v6 has been identified as a prognostic marker in many cancers. In addition,
CD44 has recently been identified as a signature for cancer stem cells (CSCs) isolated
from various tissues. This sub-population of cancer cells are relatively resistant to
therapy and may possibly be responsible for disease recurrence. Therefore,
CD44-expressing cells may represent important mediator for cancer progression.
However the mechanisms underlying CD44’s action remains largely unknown. We
have previously shown that interaction of CD44v and its physiological ligand
osteopontin (OPN), both being frequently overexpressed in gastric cancer, confers
cells an increased matrix-derived survival through the establishment of
CD44-Src-Integrin signaling axis in lipid rafts. Recently, we found that ligation of
CD44 promotes its internalization through endocytosis, and the internalized receptor
is translocated to nucleus and regulates gene expression. We found that wild-type
CD44, but not the nuclear localization-defective CD44(NLS) mutant interacts with
transcriptional modules and promotes cell proliferation through STAT3-mediated



transactivation. In parallel, we also showed that the expression of wild-type CD44 but
not CD44(NLS) supports cancer cell growth in non-adherent suspension as spheroid
culture, with concomitant induction of epithelial-mesenchymal transition (EMT)
markers. Based on these findings, we propose that CD44, once translocated into
nucleus, may induce transcription reprogramming which in turn gives cells a
competitive edge for growth, survival and invasiveness thus facilitate tumor
progression. CD44-mediated transcription modulation may play important roles in
cancer and cancer stem cell.
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