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and Technology,

Ru-Tsun Mai, phD.

The research goal of Dr. Ru-Tsun Mai's
laboratory is to explore molecular mechanisms that
involve in tumorigenesis and to develop new anti-
cancer strategy. The main research targets are YB-1
(Y-box binding protein-1), a DNA/RNA binding
protein, and DDX3, an RNA helicase. Among them,
it has been confirmed that YB-1 is an oncogene in
various cancers and DDX3 is a tumor suppressor in
liver cancer. By analyzing their interactions with
microRNAs, DNA repair systems, and protein post-
translational modifications, we found that YB-1 and
DDX3 are involved in the regulation of diverse
cellular functions and play important roles during the
development of cancer. Apart from biochemical and
molecular biological studies, we validate research
results with animal experiments to design new
cancer treatment strategies.

* YB-1 sumoylation in DNA mismatch repair-
related chemoresistance

YB-1 participates in the regulation of a wide
spectrum of cellular processes. For these diverse
functions, cells may evolve various mechanisms to
regulate biological activities of YB-1. Evidences
provided by extensively studies strongly support that
the de-regulation of YB-1 plays a master role in
cancer biology, which contributes to all of the
“Hallmarks of Cancer”. Previously, we found that
post-translational modification of YB-1 by SUMOs
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plays a functional role in inhibiting DNA mismatch
repair system. As MMR deficiency directly leads to
mutation accumulation and DNA damage response
signaling inactivation, delineating the role of YB-1
sumoylation in MMR deficiency will certainly not
only advance our understanding of YB-1-induced
genome instability and alkylator tolerance in cancer
cells, but also provide insight into design of
therapeutic strategies that prevent patients from an
unfavorable prognosis outcome.

* Roles of DDX3 in regulating exosome
biogenesis and its therapeutic potential on
HCC

Hepatocellular carcinoma (HCC) is the second
leading cause of cancer-related deaths worldwide.
Even after curative surgery, the five-year survival rate
of HCC patients is low, and the post-operative
recurrence is as high as 70%. Reports suggest that
HCC is difficult to cure for its chemoresistance to
commonly used chemotherapeutic agents. Exosome is
a kind of extracellular vesicles with 30-150 nm in
diameter, the outer layer is a lipid membrane
encapsulating small molecular substances such as
proteins and nucleic acids. It plays pivotal roles in
numerous cell functions and the occurrence of diseases
including cancer, thereby serving as diagnostic
biomarkers and new treatment targets of diseases.
Studies indicated that exosomes secreted by cancer
cells are associated with tumorigenesis, metastasis,
and drug resistance. Therefore, understanding factors
involved in the de-regulation of extracellular secretion
during tumorigenesis can be developed into
biomarkers for diagnosing cancer and as potential
targets for treating cancer. Recently, we found that
RNA helicase DDX3 plays potential roles in regulating
exosome biogenesis. These results will be informative
for new mechanisms on DDX3-mediated inhibition of
HCC and ultimate development of early diagnostic and
novel therapeutic strategies for liver cancer.

56



