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» Electrochemical biosensor platform
for point-of-care testing (POCT)
diagnosis

We developed a new platform a label-free
choosing electrochemical detection method to
achieve point-of-care testing (POCT) for rapid
and convenient diagnosis. Our platform
demonstrates high sensitivity and no matrix
effects for detection of protein, circulating
tumor cells, DNA/RNA, and small molecules.
The platform has been well-optimized through
modification of SOP definition, reaction
condition optimization, simplification of
measurement technology, and detection
machine customization. In summary, our
platform shows high potential in development
of POCT diagnosis kit and can be applied in
more POCT products for purposes such as
food safety monitoring, environmental
monitoring, disease diagnostics, and clinical
guidance.

* Tumor microenvironment and
inflammation in cancer progression

Tumor microenvironment is considered
one of the critical factors in determining cancer
progression and aggressiveness. Our research
focuses on the role of tumor associated
macrophages (TAMs) and their secreted
protein YKL-40 in non-small cell lung cancer
(NSCLC). The results showed that YKL-40 is
correlated to cancer metastasis and the
resistance to EGFR targeted therapies and can
potentially serve as a target for combined
therapy to avoid residual diseases during
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treatment. In addition to studying YKL-40, we
also developed a biomaterial comprised of
uniform nanodots as an artificial
microenvironment to mimic the regulation of
extracellular matrix (ECM) to cancer cells that
can further serve as a drug screening platform.

* Green and smart agriculture system

To solve the recent problem in food
shortage and soil erosion, we integrated
technologies from both biotech and computer
science to develop a total solution including

monitoring platform * Al prediction system and
bio-reagents. In the Al prediction system, we
focus on the forecast the soil microbiome
distribution as well as pest and disease eruption
timing to assist the decision making in farm
management. Our specially designed bio-
reagents originate from the nature and are non-
toxic to mammals and pollinators,
environmentally safe, and highly specific to
pests and diseases. With this agricultural system,
farming data will be analyzed through Al to
provide suggestion for farm management to
achieve precision agriculture in the field.
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