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Technology

Cheng- Wen Wu, prh.D.

* Translational Medical Research in Lung Cancer

Lung cancer is the leading cause of cancer-related
mortality worldwide as well as in Taiwan. Drug
resistance and highly-metastatic activity are the major
reasons of treatment failure and account for most lung
cancer death. Although the development of target therapy
and immune check-point therapy have successfully
improved the survival in subpopulations of lung cancer
patients, recurrence invariably occur, and the overall 5-
year survival rate remains <20%. Our translational
research focused on the stemness property and
immunotherapy in lung cancer.

a. Development of small-molecular BMII inhibitor: In
collaboration with Development Center for
Biotechnology, the novel anti-cancer drug BI-44 has
been developed and patented (PCT/US2018/030300),
which is also granted by Janssen-Taiwan 2019 for
clinical translation.

b. Tow novel genes, BAZIB and RBMXL1 were
identified, which function on the replication fork of
DNA. Knockdown of these genes induces replication
stalling, leading to DNA damage and accumulation of
ssDNA/dsDNA in cytosol, which elicit intensive
interferon responses. A novel lead structure binding to
and inhibiting BAZ1B and RBMXL1 has been
identified, which kills cancer cells and sensitizes tumors
to host immune response.

c. A novel isoform of embryonic stemness factor OCT4
was identified in lung squamous-cell carcinoma
(LSCC). The OCT4 RNA in LSCC retains all the
introns and thus encodes a novel protein (indicated as
ORF1 here) that has never been reported in literatures.
ORF1 regulates SOX2 (another key embryonic stemness
factor) expression. Knockdown of ORF1 leads to the
inhibition of SOX2 expression and cell death. We have
also identified the expression of ORF1 in nearly 70% of
LSCC patient samples. Detailed molecular functions of
ORF1 are under investigation.

* Therapeutic Approach to Chronic Lung Diseases

Chronic obstructive pulmonary disease (COPD) and
Idiopathic pulmonary fibrosis (IPF) are both major public
health problems with a high and growing prevalence.
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COPD is currently the third most common specific cause of
death globally, and IPF has a five-year survival rate <20%.
Unfortunately, no pharmaceutical approach to date can
control or restore the degenerated pulmonary functions
induced by the 2 diseases.

Our lab found that reprogramming of endogenous
alveolar epithelial cells (AECs) via stemness factor BMI1,
either through nanoparticle-mediated gene delivery or by
small-molecule agonists, showed promising results that
significantly improved lung functions in mouse model of
both disease. The clinical translation and the study of
detailed molecular mechanisms of the reprogramming are
ongoing. These studies are also awarded by “Future Tech
2019 of Ministry of Science and Technology.

* Novel Cancer Therapy Approach: Auger Molecular
Therapy

Auger effect is a physical phenomenon that creation of
an initial inner atomic shell vacancy leads to a series of
electron transitions, accompanied by the emission of
characteristic X-Rays and so-called Auger electrons. Most
of these Auger electrons have an energy around 20 - 500 eV
and a travel distance from 1 - 10 nm in biological matter.
When occured on DNA, Auger effect can induce violent
DNA damages and cell death. Auger effect thus has been a
topic of considerable interest in radiotherapy of cancer.

In collaboration with NanoRay Biotech, a novel
transmission type X-Ray tube was developed, which
produce characteristic photons that can efficiently induce
Auger effect in combination with specific heavy atoms that
have corresponding K-edge energy (e.g. 33 keV NanoRay
with lodine). Auger Molecular Therapy (AMT) can induce
superior anti-tumor effect comparing to conventional
radiotherapy. AMT has been subjected to IND application
in US FDA, and is supposed to entery Phase 1 study in
2020.

Furthermore, since AMT induces violent DNA
damages, the fragmented ssDNA/dsDNA exposed cytosol
and exosome are much larger than conventional
radiotherapy, which elicits intensive interferon and host
immune responses. The potential combination of AMT with
immunotherapy and the detailed molecular mechanisms are
under investigation.
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