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專題演講時程表

日期 星期 時間 講者 現職 全英文專題研究主題(30分鐘)  全英文課程(15分鐘)

 9:00-10:30 賴時磊

Max Planck Institute 

for Heart and Lung 

Research

RECIPROCAL ANALYSES IN ZEBRAFISH 
AND MEDAKA REVEAL THAT HARNESSING 
THE IMMUNE RESPONSE PROMOTES 
CARDIAC REGENERATION

發育生物學

10:30-12:00 劉儼毅
國家衛生研究院博士後

研究員

In-depth visit of molecular mechanisms for 

the multidrug-resistance regulator  ̶ RamR 

protein

結構生物學

13:00-14:30 辜惠君
台大醫學院博士後研究

員

New Drug Discovery : From Target 

Assessment to Translational Biomarkers
生技醫藥開發概論

14:30-16:00 徐瑋萱 工業技術研究院研究員 Applications of microorganisms in biomedical therapeutics細胞訊息傳遞

 9:00-10:30

 (視訊)
沈耀安

美國約翰霍普金斯醫學

院博士後研究員

Translational Research on Cancer Stem Cells 

from Metabolic and Transcriptional 

Perspective

癌幹細胞學

10:30-12:00 林正勇
馬偕醫學院生醫所博士

後研究員

Using in vitro and in vivo systems to study the 

molecular mechanism involved in the 

enhancement of motor neurons outgrowth 

caused by PGK1 secreted from muscle cells

核糖核酸甘擾技術與應

用

13:00-14:30 李孟澤
台大醫學院博士後研究

員

Fluoroquinolone Induced Collagen 

Associated Severe Adverse Events : A Multi-

Disciplinary Study

生化技術在生技製藥上

的應用

9月4日 (一)

9月5日 (二)

2



RECIPROCAL ANALYSES IN ZEBRAFISH AND MEDAKA 
REVEAL THAT HARNESSING THE IMMUNE RESPONSE 
PROMOTES CARDIAC REGENERATION

Shih-Lei Lai (Ben) 

Max Planck Institute for Heart and Lung Research, Department of Developmental 

Genetics, 

Bad Nauheim, Germany. 

Abstract

Heart failure results from the inability of the human heart to replenish damaged tissue after 

myocardial infarction (MI), forming an unresolved scar which leads to functional 

impairment 

and tissue remodeling. In order to identify factors promoting cardiac regeneration in 

humans, analyses have been performed in regenerative organisms such as zebrafish. 

However, profound physiological differences between regenerative and non-regenerative 

models, such as mouse and zebrafish, make it difficult to extract informative data that are 

directly relevant to cardiac regeneration. Recently, medaka (Oryzias latipes), another fresh 

water teleost, has been reported to display excessive fibrosis and an unresolved scar post 

cardiac injury. This finding constitutes a unique opportunity to directly compare reparative 

responses to cardiac injury between regenerative (zebrafish) and non-regenerative 

(medaka) 

models with common physiological condition, anatomical structures, and phylogenetically 

close orthologous genes. 

In order to identify the cellular and molecular basis underlying heart regeneration, we 

performed detailed comparative transcriptomic analyses following cardiac injury. This 

comparison pointed to major differences in immune responses and angiogenesis between 

these models, and further suggested potential candidates accounting for these differential 

responses, including the Toll-like receptor agonist poly I:C. Upon closer examination, we 
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observed delayed and reduced macrophage recruitment in medaka, along with delayed 

neutrophil resolution compared to zebrafish. To investigate the role of timely macrophage 

recruitment during cardiac regeneration, we diminished macrophage recruitment in 

zebrafish and observed compromised neovascularization, neutrophil resolution, 

cardiomyocyte proliferation and scar resolution. In contrast, stimulating Toll-like receptor 

signaling by poly I:C in medaka enhanced immune cell dynamics and promoted 

neovascularization, cardiomyocyte proliferation and scar resolution. 

Altogether, these data provide further insight into the complex role of the immune response 

during regeneration, and serve as a platform to identify and test additional regulators of 

cardiac repair. 

Keywords: heart regeneration, zebrafish, medaka, macrophage, immune response, Toll-like 

receptor, neovascularization, cardiomyocyte proliferation 

4



In-depth visit of molecular mechanisms for the multidrug-resistance 

regulator ̶ RamR protein 

Yen-Yi Liu 

Antimicrobial resistance (AMR) on pathogenic microbiology has become more and 

more serious all over the world in recent years. These AMR bacteria can seriously 

threaten human health, especially those strains “equipped” with multiple drug 

resistance. One of the major mechanism that can cause AMR is the multidrug efflux 

pump (MEP), which can be classified into 5 families. However, the major cause of 

MDR in clinical is usually from the resistance-nodulation-division superfamily (RND 

family) among the 5 families. In Salmonella enterica, the RND pump is translated from 

the ArcAB gene, which is regulated by the activator RamA. In recent studies, many 

MEP-caused AMR strained were found to have high level ramA expression that were 

caused from the mutations occurring on the ramA repressor — RamR, which has 

homodimer protein structure comprising the dimerization domain and the DNA-

binding domain. Three mutations, which are Y59H, M84I and E160D, on the 

dimerization have been reported. However, the detail molecular mechanism for how 

these mutations far from DNA-binding domain can influence the RamR binding to the 

promoter of ramA gene and therefore lose its control to repress the RamA formation is 

still unclear. Here, we applied molecular dynamics simulation, binding-free energy 

calculation and normal mode analysis to investigate how the three mutations Y59H, 

M84I and E160D on dimerization domain can influence the RamR binding affinity to 

ramA promoter. The results from this study suggests that although the positions of these 

three mutations are far from DNA-binding domain, the mutations change the dynamics 

network of the RamR structure and therefore resulting to the decrease on DNA-binding 

affinity, which was proven by the energy calculation simulation. 
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New Drug Discovery: From Target Assessment to Translational Biomarkers 

Speaker:辜惠君博士       

Part I: The Role of DPP4 Gene in Cardiac Remodeling 
(This part has been applied for Ministry of Science and Technology grant proposal: 

MOST 106-2321-B-002 -039 -MY3) 

  Dipeptidyl peptidase-4 (DPP4), also known as CD26, is encoded by the DPP4 gene and expressed 

on the surface of most cell types. DPP4 is a multifunctional protein due to its widely distributed and 

pleiotropic actions, such as peptidase activity and regulation of intracellular signal transduction. 

More than 30 peptide substrates of DPP4 have been identified. One of them is glucagon-like 

peptide-1 (GLP-1), which stimulates insulin secretion. Several DPP4 inhibitors and GLP-1 analogue 

are being developed as a novel class of anti-hyperglycemic agents.  

  In my research, a prominent GLP-1 production in DPP4-activity-deficient animals was associated 

with better outcome than that in wild-type rats during sepsis or myocardial infarction. Long term 

deficiency of DPP4 activity induced changes of cellular function, and increased the capability 

against oxidative stress via enhancing AKT signaling and glucose utilization. DPP4 deficiency 

alleviated intracellular reactive oxygen species in both GLP-1 receptor -dependent and -independent 

signaling. Circulating DPP4 activity was increased and associated with adverse cardiovascular 

outcomes in both clinic and animal studies. The physiological and pharmacological action of DPP4 

is multifunction resulting from its functional and enzymatic properties. Accordingly, I aim to 

identify peptides interacting with DPP4 in heart disease, and to test the hypothesis that DPP4 gene is 

mechanistically connected to the regulation of myocyte function and fibroblast activation in heart. 

This research will provide therapeutic approach that improves the outcomes of patients with cardiac 

remodeling. 

Part II: Toward Personalized Medicine: A Specific Long Non-coding RNA 
Regulates Calcium Homeostasis in Heart Disease 

  Sarco/endoplasmic reticulum Ca2+-ATPase (SERCA) plays an essential role in maintaining 

calcium homeostasis. The reduction of protein levels and enzyme activity of SERCA lead to cardiac 

contractile dysfunction. Correcting SERCA expression in heart failure is the new insight of 

therapeutic approach. Human induced pluripotent stem cells (hiPSCs) are derived from somatic cells, 
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while hiPSCs-derived cardiomyocytes enable the development of personalized medical strategies 

and tissue engineering in heart disease. 

  We have recently demonstrated that a specific long non-coding RNA, lnc-syn, is upregulated and 

inversely correlated with SERCA expression in patients with non-ischemic heart failure. Knocking 

down lnc-syn in hiPSCs-derived cardiomyocytes significant upregulated SERCA expression. 

Reduction of lnc-syn expression improved calcium homeostasis and contractile ability in 

hiPSCs-derived cardiomyocytes, suggesting the potential role of lnc-syn in the pathogenesis of heart 

failure. Lnc-syn can become a biomarker for better diagnostic and prognostic accuracy in 

non-ischemic heart failure. Targeting lnc-syn may serve as a novel therapeutic approach to normalize 

SERCA levels and improve calcium homeostasis in non-ischemic heart failure. We will culture 

hiPSCs from patients and modify lnc-syn expression in patient-specific hiPSCs-derived 

cardiomyocyte for personalized medicine. 

Part III: New Drug Discovery: Natural Products and Their Derivatives 
(Some of the results are involved in Industry-Academy Cooperation Research) 

  Natural products contribute greatly to the history and landscape of new drug discovery. There are 

several successful examples on new drug discovery in my studies. Neolitsea konishii is used as 

herbal remedy in China for health promotion. Thaliporphine, an alkaloid, is one of the prominent 

bioactive compounds. We find that Thaliporphine exerts anti-oxidant, anti-inflammatory, 

anti-apoptotic, and anti-diabetes responses. The synthetic derivative of thaliporphine is TM-1-1DP, 

which possesses greater water solubility and higher potency than thaliporphine. TM-1-1DP activates 

AKT-eNOS signaling, improves cardiac function, and reduces infarct size after ischemia-reperfusion 

injury. In addition, an analogue of TM-1-1DP is synthesized and named CYY054, which improves 

survival rate during sepsis by inhibiting NF-κB activation-induced inflammatory response.  

  Caffeic acid, a phenolic compound frequently present in our food, has been demonstrated to 

exhibit a variety of properties including free radical scavenging activity. However, the rapid 

decomposition limits its bioavailability. The synthetic derivative of caffeic acid is PLCA, which 

improves bioavailability and enhances antioxidant ability by activating AKT/HO-1 pathway, 

following with the upregulation of mnSOD expression. These protective effects contribute to the 

cardiac function improvement of PLCA. These findings provide new insight into therapeutic 

approaches using a modified natural compound against human diseases. In the future, I will continue 

participating in the Industry-Academy Cooperation Research Plan for new drug discovery. 
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Applications of microorganisms in biomedical therapeutics 

My research topics focus on the application of microorganisms in human health 

and disease. (a) Biomedical potential of edible fungus: During my master’s and 

doctoral study, we purified and identified various bioactive components such as yellow 

pigments monascin and ankaflavin from edible fungi Monascus purpureus produced 

by solid-state rice or dioscorea fermentation. We demonstrated that Monascus-

fermented products are beneficial on modulating cancer, immune, and inflammatory 

diseases. Also, we identify the novel molecular and cellular mechanisms that 

transcription factors peroxisome proliferator-activated receptor (PPAR)-gamma and 

nuclear factor-erythroid 2 related factor (Nrf)-2 signaling might have synergistic 

benefits against airway inflammation and oxidative lung damage. During my work 

period, we established optimal conditions for cordycepin production in surface liquid-

cultured Cordyceps militaris for suppressing cancer metastasis and migration via 

inhibiting mitochondrial activity. (b) Mind-altering microorganisms: One of our 

project in Industrial Technology Research Institute is to investigate the importance of 

gut microbes on brain’s health. The effects of probiotics and prebiotics with interested 

on brain function and behavior altered by aging and chronic stress were studied. 

Prebiotic agents targeted gut microbiota via hypothalamus-pituitary-adrenal (HPA) 

axis to modulate stress response and behaviors that are relevant to psychiatric 

disorders by regulating multiple pathways include endocrine, immune, and neural 

pathways. My forward research planning will focus on: (1) Targeting human 

microbiome dysbiosis for disease therapeutics; (2) Development and application of 

technology platforms within the microbiome space. 

Wei-Hsuan Hsu, Ph.D. 

Biomedical Technology and Device Research Laboratories 

Industrial Technology Research Institute 

TEL: 886-3-5732934 

E-mail: yas@itri.org.tw
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Translational Research on Cancer Stem Cells from 

Metabolic and Transcriptional Perspective 

Cancer stem cells (CSCs) is considered as the subset of stem-like cells within the tumors that 

uniquely possess the ability of self-renewal and the differentiation potential and is thought to cause 

clinical treatment obstacles, such as therapeutic resistance and metastasis. We thereby utilize bench-

to-bedside approaches to translate the basic scientific findings on CSCs into potential cancer treatments. 

From a metabolic perspective of CSCs, we found that CSCs isolated from various human cancer 

lines manifested a greater reliance on glycolysis with prominent production of lactate, the byproduct 

of anaerobic metabolism, when compared to their differentiated counterparts. Importantly, low 

concentration of glucose and knockdown of lactate dehydrogenase A (LDHA) attenuated the 

expressions of stemness and epithelial-mesenchymal transition (EMT) related genes in CSCs, which 

could be reversed through the addition of exogenous lactate. Strikingly, lactate was found to induce 

the reprogramming of differentiated neoplastic cells towards a CSC phenotype. The uptake of lactate 

is required for the maintenance of self-renewal in CSCs and reprogramming of cancer cells as indicated 

by knockdown of the lactate transporter monocarboxylate transporter 1 (MCT1). Furthermore, through 

knockdown of ATP-citrate lyase (ACLY), a cytosolic enzyme that catalyzes the generation of acetyl-

CoA, we found that lactate could be metabolized into acetyl-CoA to provide resources for histone 

acetylation. Particularly, lysine 56 on histone H3 (H3K56) could be major target of lactate-induced 

stemness activation as shown when inhibition the acetylation of H3K56 attenuated the lactate effects, 

which suggest that lactate could be converted to acetyl-CoA to facilitate acetylated H3K56 and in turn 

upregulated the stemness features. Consequently, we discovered an imperative mechanism that the 

progression and malignancy of cancers may be regulated by lactate through its epigenetic modulation 

of stem cell-specific genes. 

From a transcriptional perspective of CSCs, PBX1, a stem cell reprogramming transcriptional 
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factor and downstream gene of Notch3, has been identified as a potential therapeutic target through 

our continuous effort to elucidate the chemoresistance mechanisms of ovarian cancer. Based on the 

unique crystal structure of the PBX1/DNA complex, we designed a set of novel small compounds that 

disrupt the binding between PBX1 protein and the DNA binding domain of PBX1 downstream genes. 

We utilized EMSA to perform a preliminary screen of small compounds using PBX1 alone and/or 

PBX1-Meis2 cofactor, and consequently selected two of the constructed compounds, D46 and T417, 

which disrupted the interactions between PBX1 protein and the binding probe. We then performed 

promoter assays and qRT-PCR and observed that these small compounds inhibit the binding between 

PBX1 protein and promoter DNA which subsequently regulates gene expression of PBX1 downstream 

genes. After treating 28 ovarian normal and cancer cell lines with serially diluted PBX1 inhibitor, we 

found that drug efficacy correlated directly with PBX1 expression. PBX1 is highly overexpressed in 

carboplatin-resistant ovarian cancer cell lines and recurrent patient samples, exhibiting a similar 

pattern to Notch3 overexpression in recurrent ovarian cancer. These platinum-resistant cells also 

exhibit CSC phenotypes. Remarkably, PBX1-targeting drugs significantly sensitize platinum-resistant 

cells. As downstream genes of PBX1, including Meox1, AR and Bcl6, have been implicated in 

tumorigenic activity, inactivating PBX1 signaling pathways enhances the cytotoxicity of high-grade 

serous carcinomas or platinum-resistant cells. Furthermore, T417 selectively suppresses a trimeric 

complex of PBX1/MEIS2/DNA and has synergistic effects with DNA-damage related drugs. We 

observed an in vivo anti-proliferative and anti-tumorigenic effect of this inhibitor in platinum-resistant 

mouse xenografts. Henceforth, targeting of the PBX-DNA binding to overcome chemoresistance may 

provide a potential therapeutic paradigm for the treatment of ovarian cancer. 

Taken together, we strive to convert molecular knowledge about CSCs into effective and targeted 

therapies through promoting basic science discoveries into clinical applications. These findings 

uncover that certain metabolic and transcriptional pathway play a critical role in regulation of CSC 

characteristics that can served as pivotal therapeutic targets. 
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Abstract 

It has been reported that the protein level of muscle-specific NogoA is abnormally 

up-regulated in ALS patients. Since the animal model that is able to express NogoA in 

mature stage is less developed, we generated a zebrafish transgenic line Tg(Zα: TetON-

Rtn4al), which enables to conditionally expresses Rtn4al (human NogoA homologous 

gene) in muscle after doxycycline induction. Results demonstrated that denervation at 

neuromuscular junction (NMJ) was observed after induction for one week; severe 

necrosis in myofibers was observed at the third week; and the weight of adult fish was 

greatly decreased at the six week. These dynamic phenotypes occurring in this 

transgenic line suggest that muscle-specific overexpression of Rtn4a1 in zebrafish 

model may exhibit similar symptoms that were suffered in human ALS disease. 

The molecular mechanism underlying how over-expression of NogoA causes the 

ALS-like disease in zebrafish remains unclear. Through Two-dimensional (2D) gel 

electrophoresis, we found that the Protein Pgk1 was decreased in the condition medium 

(CM) obtained from culturing muscle cell line Sol8 which was over-expressed NogoA

(Sol8-NogoA). We demonstrated that the neurite outgrowth of neuron could also be 

retarded if neuron cell line NSC34 was cultured in Sol8-NogoA CM. When Pgk1 was 

directly added into Sol8-NogoA CM, the neurite outgrowth retardation occurred in 

NSC34 cells could be rescued. Additionally, we proved that exogenous Pgk1 caused 

the decrease of the protein levels of p-Limk1 S323 and p-Cofiliin S3 in NSC34 cells; 

but that of p-Limk1 T508, which is the downstream of NogoA through Nogo 66 domain, 

remained unchanged, suggesting that the signal pathway affected by Pgk1 is 

independent of knowning Nogo 66 domain receptor (NgR)-related pathways, including 

p-Limk1 T508.We also detect the expression levels of neuron differentiated markers

MAP2 and GAP43 and the neuron functional markers Syn1 and ChAT were decreased 

in NSC34 cells treated with Sol8-NogoA CM. However, if Pgk1 was added in the Sol8-

NogoA CM, the expression levels of MAP2, GAP43, Syn1 and ChAT were all increased. 

The Syn1 signal was also detected in the growth cone of NSC34 using immunostaining. 

It demonstrated that NSC34 treated with exogenous Pgk1 protein exhibited more Syn1 

signal at growth cone.  

The line of above evidence, we concluded that when NogoA was over-expressed 

in muscle led to decrease the secretion of Pgk1, causing to reduce the ability of Protein 

Pgk1 to decrease p-Cofilin S3 through p-Limk1 S323, resulting in inhibiting the neurite 

outgrowth of NSC34 cells. 
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Fluoroquinolone Induced Collagen Associated Severe Adverse Events: 
A Multi-Disciplinary Study

 
Fluoroquinolones are one the most commonly prescribed antimicrobial agents with more than 7.8 billion pills 
dispensed every year. They are widely used to treat a variety of bacterial infections including respiratory, 
abdominal, ocular, skin and skin structure, and genitourinary tract infections. Part of the reason for their 
widespread use is their broad-spectrum antibacterial coverage and excellent pharmacokinetic profiles. In fact, 
my previous research found that fluoroquinolone users in Taiwan have almost doubled in the past decade, from 
0.5 million to 0.9 million users.  

As the use of fluoroquinolones increases, the occurrence of collagen associated severe adverse events is also 
increasing. In several patients, organs/tissues that require collagen to maintain structural integrity were observed 
to undergo deformation after use of fluoroquinolone. These adverse events include tendon rupture, retinal 
detachment, corneal perforation, and aortic dissection or aneurysm. Since basic research suggests that 
fluoroquinolones can reduce the expression and size of collagen fibrils, the question arises as to whether all 
collagen rich organs in the body are affected by fluoroquinolone. To gain insight, I conducted a literature 
review on the phenotypes displayed by patients with genetic disorders displaying collagen deficiency, such as 
vascular Ehlers-Danlos syndrome. While Ehlers-Danlos syndrome patients share phenotypes with the observed 
fluoroquinolone adverse events, they also have additional deformations in collagen rich organs, such as 
intestinal perforation, uterine rupture, and collapsed lung. Thus, my first aim is to find out if fluoroquinolone 
use is associated with unreported collagen related adverse events, as observed in patients with Ehlers-Danlos 
syndrome. Specifically, I will first investigate whether the use of fluoroquinolone is associated with intestinal 
perforation by conducting a case control study using national health claims databases from separate countries, 
such as Taiwan’s National Health Research Database (NHIRD), and the United States’ Medicare administrative 
claims data. My recent publication at Scientific Reports suggests that it is feasible for Taiwanese researchers to 
use a US database to conduct an adverse event study.  

The second aim is to identify the specific category of patients that are susceptible to collagen adverse events, 
using the largest nationwide database in the world, Taiwan’s 23 million NHIRD database. The reason for 
proposing this aim is due to my surprising finding in the JAMA Internal Medicine publication, which found 
only 2.8-5.2% of incident aortic dissection or aneurysm cases could be attributed to the use of fluoroquinolone. 
The exact reason for resistance of the aorta to fluoroquinolone-related complication is unknown, but it is likely 
complicated by the presence of several overlapping proteins and pathways involved in structural integrity of the 
aorta. Since each year only approximately 120 incident cases of aortic aneurysm or dissection can be attributed 
to fluoroquinolone use, I will have to use multiple years of NHIRD database to conduct a thorough screening of 
all 300 possible risk factors for fluoroquinolone induced aortic aneurysm or dissection. Fluoroquinolone users 
who developed incident aortic aneurysm or dissection will be first identified by case control design, and 
stratified into different risk factor categories. To improve the computational efficiency in the identification of 
risk factor, I will use the Clinical Classifications Software (CCS) codes, which collapse the 14,000 ICD9-CM 
diagnosis codes into 300 clinically meaningful categories.  

The third aim is to clarify the biological mechanism of fluoroquinolone induced collagen adverse events, and 
screen possible drugs to prevent them. Previous studies found that fluoroquinolones can increase the expression 
of matrix metalloproteinases MMP-9 and MMP-2 in corneal tissue and MMP-2 in tendon tissue. MMP-2 and 
MMP-9 are gelatinases that have collagenolytic activity. Therefore, fluoroquinolone may induce aortic 
aneurysm or dissection by upregulation of MMP along the aortic wall, implicating selective matrix 
metalloproteinase inhibitors in the treatment of induced events. I will work in animal models to investigate the 
hypothesis that fluoroquinolone alters the expression of matrix metalloproteinases in macrophages/vascular 
smooth muscle cells, which may lead to aortic dissection or aneurysm. Finally, I will screen MMP inhibitors 
and identify the ones that can prevent fluoroquinolone induced collagen adverse events. The treatment 
identified would be applicable not only to patients taking fluoroquinolone, but also to those with genetic 
disorders in collagen production.  

12


	封面2
	目錄 
	1060807_新聘教師資料表2
	1-賴時磊RECIPROCAL-ANALYSES-IN-ZEBRAFISH-AND-MEDAKA-REVEAL-THAT
	2-劉儼毅-In-depth visit of molecular mechanisms for the multidrug-resistance regulator  ̶ RamR protein
	3-辜惠君-New_Drug_Discovery-_From_Target_Assessment_to_Translational_Biomarkers_
	4-徐瑋萱-Applications of microorganisms in biomedical therapeutics
	5-沈耀安-Translational_Research_on_Cancer_Stem_Cells
	6-林正勇-Using in vitro and in vivo systems to study the molecular mechanism involved in the enhancement of motor neurons outgrowth caused by PGK1 secreted from muscle cells
	7-李孟澤-Fluoroquinolone Induced Collagen Associated Severe Adverse EventsA Multi-Disciplinary Study



