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Identification and functional analysis of zebrafish OPTN
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B FRpEr wre ¢ Hsp90 %’ﬁ“c} B8 c-myc fr EZH2 % # =i bmil 4 3R

Hsp90 Mediates BMI1 Expression in Breast Cancer Stem Cells through Facilitating Nuclear
Translocation of c-Myc and EZH2

g2 miles i ERE R R

Abstract

Cancer stem cells (CSCs) are a subpopulation of cancer cells with self-renewal and differentiation
capabilities and play an important in tumor initiation and metastasis. Thus, targeting CSCs is considered
as a key for successful cancer therapy. Heat shock protein 90 (Hsp90) is an intracellular chaperon protein
to stabilize the structure of its clients which include many oncogenes and is often overexpressed in
cancers. 17-dimethylaminoethylamino-17-demethoxy-geldanamycin (17-DMAG) is an Hsp90 inhibitor
through the competitively binding to the ATP binding region of Hsp90. In this study, we first found that
17-DMAG inhibited BMI1 expression through decreasing the binding of c-Myc to BMI1 promoter in
breast CSCs. We further discovered that enhancer of zeste homolog 2 (EZH2), a histone
methyltransferase, participated in 17-DMAG induced downregulation of BMI1. The 17-DMAG treatment
caused downregulation of EZH2 in breast CSCs. The overexpression of EZH2 abolished the effect of
17-DMAG in the inhibition of BMI1 expression. By chromatin immunoprecipitation assay, we found that
EZH2 and c-Myc formed as a complex binding to BMI1 promoter and the binding capacity was
suppressed by 17-DMAG. Furthermore, Hsp90 complexed with EZH2/c-myc in nucleus of breast CSCs
and the nuclear translocation of EZH2/c-Myc could be inhibited by 17-DMAG treatment. Our data
indicate that Hsp90 involves in EZH2/c-myc mediated BMI1 expression in breast CSCs by shuttling
EZH2/c-Myc complex into nucleus.
Ve RR
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NAD(P)H-Quinone Oxidoreductase 1 # JL3 4v 3k A 555" M bm?e & 4 A bf R Fuid
The involvement of NAD(P)H-Quinone Oxidoreductase 1 in radiation response of human breast cancer

cells
FAHEL hERHE R
Abstract

Breast cancer is one of the common cancer in women worldwide. In recent years, the radiation
therapy was used as a common therapy in breast cancer and often combined with other treatments. The
NAD(P)H-Quinone Oxidoreductase 1 (NQOL) is an FAD containing quinone reductase that catalyzes the
2-electron reduction of a broad range of quinones to provide cytoprotection and chemoprevention in
normal tissue. NQO1 also presents high-level activity in many inflammatory conditions and in the
tumorous tissues, such as breast, lung, and gastric cancers. In the present study, our laboratory used the
MDA-MB-231 human breast cancer cell line (called 231-P) to establish a radioresistant subline (called
231-RR) and to examine the NQO1 expression in breast cancer cells after requiring radioresistant feature.
We first confirmed that the NQOL protein expression was elevated in 231-RR then that in 231-P cells to
20 fold. In addition, the NQOL1 activity was also increased in 231-RR cells then 231-P cells. We further
used -Lapachone, which is bioactivated by NQO1 to become cytotoxic, to compare the sensitivity
between 231-P and 231-RR cells and results indicated that 231-RR was more sensitive to growth
inhibition by  -Lapachone then 231-P cells. With the treatment of dicoumarol, an NQOL inhibitor, the
inhibition of NQO1 activity suppressed cell growth of 231-RR cells. These results indicate that NQOL1 is
a potential target for treatment of breast cancer patients who encounter with radiation therapy failure. In
the future, we will continue to examine if the suppression of NQO1 or the treatment of NQO1 bioactive
compounds could serve as an adjuvant therapy for cancer radiation. The involvement of Notch signaling
pathway in the upregulation of NQOL in radioresistant breast cancer cells will also be investigated.

Ve RR
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Investigate the effects of natural anti-oxidative compounds and helicase on the zebrafish and cell models
of trinucleotide repeat disease

F4 kT h R L

Abstract

Part 1:

Polyglutamine (polyQ) diseases are inherited neurodegenerative disorders caused by an abnormal
expansion of a coding trinucleotide (CAG) repeat, which is translated into an elongated glutamine (Q)
tract in the respective mutant proteins. It leads to protein misfolding and aggregation, altering the function
of neuronal cells and eventually resulting in neurodegeneration. Currently there is no treatment to prevent
or cure the disease, only symptomatic treatments exist. We have established transgenic zebrafish and N2a
cell lines expressing polyQ proteins. The polyQ zebrafish showed growth retardation, delayed hatching
and increased mortality rate. The escape response and swimming pattern were also affected. In N2a cells,
polyQ protein aggregation in the cytoplasm was observed and expanded polyQ interrupts branching of
neuronal processes upon differentiation. Since ROS is increased in cells expressing polyQ proteins, we
tested the effects of curcumin and resveratrol, both known as antioxidative compounds, in rescuing the
phenotypes in the polyQ fish and cell models. After treating with curcumin and resveratrol, the mortality
rate, hatching rate and escapes response were all improved significantly. In addition, both compounds
decreased ROS production in the polyQ fish and cell models. The results demonstrated that curcumin and
resveratrol are beneficial for the polyQ diseases and that the zebrafish model is a feasible platform for
polyQ disease drug test.

Part 2:

Myotonic dystrophy typel (DML1) is an autosomal dominant disorder caused by the expansion of a CTG
trinucleotide repeat in the 3'-UTR of the dystrophia myotonica-protein kinase (DMPK) gene. The
transcripts of CUG repeats accumulate in nucleus and disrupt a variety of cellular regulatory pathways
including splicing and transcription by sequestration of MBNL proteins. Previous study using a DM1 C.
elegans model and RNAI library screening has revealed several modifier genes that could mitigate the
disease phenotype. One of the candidate genes is WRN (Werner syndrome helicase), a DNA helicase of
the RecQ family that plays a critical role in repairing DNA and maintaining the structure of DNA. The
endogenous expression of WRN in C2C12-CUG200 cells and DM1 cells are higher than in control. To
investigate the role of WRN in DM1 disease, we used lentiviral ShRNA of WRN to knock down its
expression in C2C12-CUG200 cells. Decreased expression of WRN could rescue cell differentiation
defect caused by the CUG repeats. In addition, knockdown of WRN reduced the expression of EGFP in
CUG200 cells, suggesting that WRN could modify the CUG repeats and facilitate its expression at the
RNA level. We also used siRNA to suppress WRN expression in human DM1 cells. Similarly,
knockdown of WRN decreased the expression of DMPK gene and RNA foci in the nucleus. These results
indicate that WRN is required for the toxic effect caused by expended CUG repeats and down-regulation
of WRN may provide an avenue for treatment of DM1 disease.
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s 5 4 OPTN £ Fl2 #2227 5 A 37
Identification and functional analysis of zebrafish OPTN
4 AP f R

Abstract

Glaucoma is a leading cause of irreversible visual impairment and blindness resulting from
progressive degeneration of retinal ganglion cells (RGCs) and optic neuropathy. Optineurin was originally
identified as a gene responsible for primary open-angle glaucoma. The gene, OPTN, codes for the protein
optineurin, which is involved in a variety of functions including regulation of endocytic trafficking,
autophagy, immune response, mitosis and NF- kB signal transduction. Many missense mutations in
optineurin have been reported and the association of the mutation with the disease varies in different
populations. Optineurin is localized to pathological structures also seen in several neurodegenerative

diseases such as amyotrophic lateral sclerosis, Alzheimer’s disease, Parkinson’s disease, etc. However,
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functional alterations caused by mutations in optineurin are poorly understood.
In this study, we investigated the physiological functions of OPTN in the zebrafish embryonic
development. RT-PCR analysis of zebrafish OPTN transcripts were revealed significantly in the 120hpf
embryos. Meanwhile, whole-mount in situ hybridization (WISH) signals were also observed in the
120hpf embryos. In addition, we established the fusion protein construct OPTN-TagRFP that was injected
into embryos in the presence or absence of OPTN-targeting morpholinos. We have found that
OPTN-targeting MO was able to specifically knockdown the expression of TagRFP-tagged OPTN fusion
proteins in a dose-dependent manner. These data may be useful for studying early POAG
pathophysiology.
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Using zebrafish as an animal model for breast cancer analysis
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Abstract

Zebrafish is an animal model which widely utilized in manifold biomedical experiments such as
embryo development, hearing loss and toxicity assessment. In recent years, however, zebrafish has been
used for cancer research since the advantage of costly and easy caring. Basically, the application of
zebrafish in cancer research usually focuses on the property of cancer metastasis and stress resistance
ability. Thus, the experiments been conducted would follow this conception mainly.

On the other hand, it is been well established that Hsp27 could associate with the ability of enduring
the extracellular stresses in the cell, and mainly participate in anti-apoptosis, cell cycle regulation, and
treatment resistance. The activation of downstream mechanism depends on the different type of the
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Hsp27 multimer conformation (phosphorylation or non-phosphorylation), which initiate different activity
of Hsp27 protein polymer.

The aim of the experiment is to attempt to evaluate the Hsp27 associated breast cancer activity in the
zebrafish model. The 3dpf (day post-fertilization) zebrafish embryo would be utilize for cancer cell
xenograft operation. In order to investigate the Hsp27 phosphorylation pattern affects in breast cancer, the
Hsp27D (mimic phosphorylated), and Hsp27A (mimic non-phosphorylated) had been established, and
compare the result to wtHsp27 (Hsp27 overexpression) and control for further experiments. In BT-474
breast cancer cell line, expressing Hsp27D seems to have more metastasis tendency than others. As for
the MDA-MB-231, the result shows that the cell over expressing Hsp27 is inclined to aggregate in
metastatic site and shows more resistance upon confronting stresses. Furthermore, zebrafish sample
grafting MDA-MB-231 with Hsp27 overexpression and MDA-MB-231 is also treated with several drugs.
The result shows that the group with Hsp27 overexpression remaining more cancerous properties in drug
treatment duration compare to control.

In sum, several studies had rectified that Hsp27 property in vitro and mice. The result using
zebrafish 3dpf embryo for cancer research is similar with previous studies. Illustrating that zebrafish is
seems to be a feasible model for cancer research.
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The protective effect of Kv7 potassium channel opener on epilepsy and myocardical ischemia reperfusion
injury

g4 R g pERER IR AEE

Abstract
The Kv7 (KCNQ) potassium channel opener acts on the voltage-gated potassium channel to stabilize
membrane potential. Recently, Kv7 potassium channel opener is a new target of drug development. In
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clinical, Kv7 potassium channel opener is used on the treatment of epilepsy, arrhythmia andneuropathic
pain. ML213 and Retigabine are known Kv7 potassium channel opener at present.

In thisstudy, we investigatedthe protective effect of Kv7 potassium channel opener, ML213,
Retigabine and the derivativesof Retigabine #8692 and #5540, on in vitro phrenic nerve-diaphragm model
and in vivomodels of epilepsy and myocardial ischemia/reperfusion injury.

There are three part in our study: 1. tension of diaphragm, 2. epilepsy, 3. myocardial
ischemia/reperfusion injury.

Tension of diaphragm:

We investigated the effect of ML213, Retigabine, #8692 and #5540 on neuron transmission andion
channelsregulation by phrenic nerve-diaphragm modelin ICR mice. In our study, Retigabine and #8692
inhibited the myotonia induced by 9-AC on low frequency directly and indirectly electrical stimulation.
Retigabine also improved the myotonia induced by 9-AC on high frequencydirectly and indirectly
electrical stimulation, but not #8692.

Epilepsy:

In this study, we induced tonic-clonic seizure bymaximal electroshock seizure (MES) model to
compare the protective effect of #5542 and #8692 with Retigabine and ML213 in ICR mice. TheML213,
Retigabine, #8692 and #5540were administered by intraperitoneal injectionl5 min before maximal
electroshock.We found that there are no significantly difference amongML213, Retigabine,#8692 and
#5540 on tonic duration. However, administration of #5540 hadbetter protective effect than Retigabine on
clonic duration.

Myocardial ischemia/reperfusion injury:

In this study, we examined the cardioprotective effect of ML213, Retigabine,and #8692 on rats
subjected tomyocardial ischemia/reperfusion injury.We compared mortality, arrhythmias and infarct size
which induced by myocardial ischemia / reperfusion injury with or without ML213, Retigabine,and
#8692administration,

Myocardial I/R injury was induced by one hour occlusion of the left anterior descending (LAD)
coronary artery and followed by three hours reperfusion in Sprague-Dawley (SD) rats. Vehicle orML213,
Retigabine,and #8692wereadministered intravenously 15 minutes before LAD occlusion.We found that
the administration of Retigabine and ML213 decreased arrhythmias induced by myocardial I/R injury,
and significantly decreased infarct size compared to the vehicle-treated group.

Our results suggestedthat Retigabine and #8692 has the potential to treat myotonia. #5540 prevent clonic
happen, that meansit might be an anticonvulsant. In addition, Retigabine and ML213 have the potential to
protect heart against myocardial I/R injury.
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Effect of metabolic syndrome status on the frequency of physical activity.
g4 A HERE IS K H

Abstract

Purpose: This research uses the long term and large scale data of Landseed Cohort This research is to
understand the effect of metabolic syndrome on the frequency of physical activity.

Method: This research uses SPSS 20 Statistics to do the analysis research. We collect the data from both
genders in regardless of metabolic syndrome status and ages to be the sample. Choose the samples which
gone through health checking and the surveys three years. The research is based on the third wave which
has 1718 people. In order to know there is a difference between the ages and genders, the data is divided
into four groups. They are the ones who are above and below 65 years old in both genders. Use the four
group data to know the number and percentage on the metabolic syndrome and health group with
descriptive analysis. Use the four group data to know the number and percentage of physical activity
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level, three highs, smoking, drinking, chewing betel nuts, activity amount, cooking or not, and basic
population with cross test method. Use the four group data to know the average and standard variance of
physical activity frequency (times/week), physical activity time (minute/time), SF36, biochemical index,
and cigarettes number (number/week).

Result: There physical activity frequency and biochemical index increases in the metabolic syndrome
group. The significant data in four groups shows as the following: Male above 65 years old and four
groups are significant in physical activity frequency (times/week), high-blood pressure, diabetes,
hyperlipidemia, energy, overall health status, waist, blood pressure, hypercholesterolemia, fasting blood
glucose, triglycerides, weight, and hips. Male above 65 years old shows significant data in chewing betel
nut. Female above 65 years old shows significant data in physical activity time (minute/times), creatine,
heart attack, body function, emotion, and pain. Male below 65 years old shows significant data in body
function, emotion, and pain. Female below 65 years old shows significant data in cigarette number
(number/week), emotion, and pain.

Conclusion: The data is used with the third wave. Hence, the people in metabolic syndrome group aware
of their obesity, choose to do physical activity more often than the health group people to decrease
metabolic syndrome problem.
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