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The Chao laboratory has three major
research topics: 1) molecular regulation and

new drug development of cancer growth genes,
2) molecular reaction and biomedical
applications of nanodiamonds, and 3) role of
selective autophagy receptors in cancers and
nanodrug delivery. Cancers are the most
mortality and highest cost of medicine care in
Taiwan and worldwide. Development of novel
strategies and drugs for cancer therapy is highly
desired. Our previous studies contributed the
roles of Survivin and EGFR in regulating tumor
growth and drug resistance. We seek to translate
insights in inhibiting cancer growth genes by
novel compounds into improved therapies for
malignant tumors. We develop a novel
compound, SP101, that can overcome the drug
resistance of Survivin expression, EGFR
mutations and cancer stemness in human lung
cancer (Yin et al., 2014 Bioorg Med Chem Lett;
2016 US patent and 2017 Taiwan patent). We
also create a new albumin-EGFR-TKI
composite for targeted drug delivery (Boobalan,
2017 Bioorg Med Chem Lett; 2019 Taiwan and
US patents). In addition, our research team has
studied nanodiamond, a carbon-based
nanomaterial, for over 10 years. We have
published over 15 papers related to
nanodiamonds and total cited number was over
1,200 times (average ~80 times/paper). Our
studies contributed nanodiamonds on
biocompatible evaluation, bio-labeling, drug
delivery and biological impacts. We
demonstrated that nanodiamond is a promising
carbon nanomaterial with biocompatibility in
vitro and in vivo (Lien et al., 2012 Biomaterials;
Vaijayanthimala et al., 2012 Biomaterials;
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Huang et al., Sci Rep 2014). Nanodiamond can be
used for cancer and stem cell labeling and
tracking (Lien et al., 2012 Biomaterials; Hsu et
al., 2014 Sci Rep). We further developed that co-
delivery of paclitaxel and cetuximab enhanced
tumor inhibition and therapeutic efficacy (Lin et
al., 2017 Sci Rep; Liao et al., 2019, Acta
Biomater). In recent years, we focus on the
investigation of selective autophagy receptors in
cancers and nanodrug delivery. Selective
autophagy plays a pivotal role in the processing
of foreign pathogens, cellular components, and
damaged organelles to maintain homeostasis in
human cells. Currently, autophagy is an important
target for developing novel cancer therapeutics.
Selective autophagy receptors contain an Ub-
associated domain and an LC3-interacting region,
which can recruit LC3-containing
autophagosomes to ubiquitinated cargos into
selective autophagy pathway. We found for the
first time that ubiquitin-coated nanodiamonds
bind to selective autophagy receptors (SQSTMI,
OPTN and NDP52) for entry into the selective
autophagy pathway (Liu et al., 2017 Autophagy).
Our study provides novel insight that ubiquitin-
coated nanoparticles bind to autophagy receptors
for entry into the selective autophagy pathway,
facilitating their delivery to lysosomes. We
illustrate the biological impacts and pivotal roles
of autophagy receptors in transportation and drug
delivery by those nanomaterials. The long-term
goal of our laboratory is to discover of novel
targets and potential therapeutic compounds for
cancer therapy.
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