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Determination of tyrosine kinase activity

The CMOS sensing chip with 3D-NEA
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The CMOS sensing chip with 3D-NEA

Our lab mainly focuses on three research
areas: 1) The development of biosensors and
biochips for biomedical applications; ii) The
biomimetic synthesis of bionanomaterials for
molecular imaging and drug delivery and iii)
The research on the roles and physiological
functions of Mst3 in mitochondria.

In the development of biosensors and
biochips, we have developed and fabricated a
novel 3D nanoelectrode array (3D-NEA)-
based sensor chip by the standard CMOS
process. We have demonstrated that the
fabricated 3D-NEA chip exhibits high current
density, quick response and high sensitivity to
analytes. These results show that 3D-NEA chip
has great potential for the development of
biosensing system for many applications,
including clinical diagnosis, food analysis, and
point-of-care devices. We also developed
amperometric biosensors for protein
serine/threonine kinases and protein tyrosine
kinases. These protein kinase biosensors can
be used for the cellular physiological studies,
clinical diagnosis, drug screening and drug
test.
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In the biomimetic synthesis of bionano-
materials we have established a single-step
biomimetic process to generate biomolecule-
conjugated magnetic nanoparticles (MNP) under
the ambient condition. Biomolecule-conjugated
MNP exhibits potential in the applications of
molecular imaging, clinical diagnosis, drug
delivery and therapy.

Mst3, a human Ste20-like protein
serine/threonine kinase, was recently found to
exist in the mitochondrial intermembrane space,
where it may regulate the activity of oxidative
phosphorylation of mitochondria. Interestingly,
we have found that the selective knock down of
Mst3 in cells led to acidification of medium,
reduction of oxygen consumption and ATP
synthesis and cell cycle arrest. In summary,
Mst3 play an important role in regulating the
mitochondrial function and their morphology
dynamics.
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