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CEREY BV IS E I

EEEF | B A LR
Professor, Graduate Institute of Physiology, National Taiwan University College of
Medicine, Taipei, Taiwan ROC
- Post-doctoral fellow, University of Calgary, Calgary, Alberta, Canada
FE Ph.D., Department of Medical Sciences, McMaster University, Ontario, Canada
M.Sc., Department of Biology, University of Waterloo, Ontario, Canada
B.Sc., Department of Veterinary Medicine, National Taiwan University, Taipei, Taiwan
2019 The 16th National Innovative Award
2016-21 Innovative Research Grant, National Health Research Institute (NHRI)
ﬁ?ﬁﬁ*i 5 2013-16 Outstanding Young Investigator Project Grant, Ministry of Science and Technology
2011 Young Investigator Award, The 7th Federation of the Asian and Oceanian Physiological
Society Congress (FAOPS) 2011
2009 Young Investigator Award, Asia Pacific Digestive Week (APDW) 2009
Our research interest is focused on host-microbe interaction for regulation of epithelial
barrier function and tumorigenesis in the gastrointestinal tract. The intestinal epithelium
acts as the first line of defense against commensal bacteria and microbial pathogens.
Epithelial dysfunction and microbiota dysbiosis are involved in the pathogenesis of
various gastrointestinal diseases, including inflammatory bowel disease, irritable bowel
syndrome, and colorectal cancers. Gene modified animal models, intestinal epithelial cell
o lines, primary organoids and spheroid cultures, as well as molecular techniques of
. site-directed mutagenesis, gene silencing and knockout are utilized in our laboratory to
investigate the pathophysiological mechanisms of intestinal diseases.
Current research projects:
» Molecular mechanisms of regulation of epithelial tight junctions and bacterial transcytosis
» ldentification of specific intestinal bacteria with barrier-breaking and pro-tumorigenic
ability
» Cytoprotection and death resistance mechanisms by glucose on intestinal epithelium and
colorectal carcinoma
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Since 1992  Assistant, Associate and Research Fellow, IBMS, AS
1990~1992  Post-doctoral Fellow, Baylor College of Medicine, TX
1985~1990  PhD in Biochemistry, UM-Columbia

. o

2015 Bronze medal Poster Award - The 25™ ISN/13"™ APSN Satellite
meeting, Singapore.1998 (4™ Shih-Chun Wang Memorial Young
Investigator Award.

2010 5™ TienTe Lee Biomedical Foundation - Outstanding Paper Award (Dr.
Jui-Sheng Wu).

2002 The Robert KS Lim and Shih-Chun Wang Fund: Advanced Study
Award.

2001 (3™) Dr Shih-Bin Tu Memorial Excellent Paper Award.

2000 (1*) CVDPTF Excellent Paper Award.
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2. & the 15" Annual Conference of the Forum for Ethical Review
Committees in Asia and the Western Pacific Region (FERCAP) =k it
AREwm T B

B iRpp %5 g ¢ W= 5 i 1| American Journal of Ophthalmology

(SCI) ~ # W& AR E ¢ W% & i 7| Investigative Ophthalmology &
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2009~present Assistant Professor, Department of Physiology and Pharmacology,

College of Medicine, Chang Gung University

2007~2009 Postdoctoral Fellow, Institute of Molecular Biology, Academia

Sinica, Taipei, Taiwan

2003~2007 Postdoctoral Fellow, Division of Endocrinology and Metabolism,

Department of Medicine, University of California, San Diego, California, USA

2002~2003 Research Associate, Department of Comparative Biosciences,

University of Wisconsin- Madison, Wisconsin, USA

Ph.D.: 2002, Endocrinology-Reproductive Physiology Program, University of

Wisconsin-Madison, Wisconsin

B.S.: 1992, Department of Plant Pathology and Entomology (Division of Plant

Pathology), National Taiwan University
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LncRNA MALAT1 Inhibits miRNAs to Promote Cellular Functions of Breast
Cancer.

Chung-Hsien Shih', Mong-Hsun Tsai?, Eric Y. Chuang®, Liang-Chuan Lai'
Ly loEge o amr et

'Graduate Institute of Physiology, National Taiwan University
*Graduate Institute of Biotechnology, National Taiwan University
3Graduate Institute of Biomedical Electronics and Bioinformatics, National Taiwan University

Abstract

Hypoxia, a common process during tumor growth, can lead to tumor aggressiveness and is
tightly associated with poor prognosis. Long noncoding RNAs (IncRNAs) are ribonucleotide
(>200 base) with limited ability to translate proteins, and INcRNAs are known to affect many
aspects of cellular functions. One of the regulatory mechanisms is functioned as microRNA
(miRNA) sponge to modulate the biological functions. Previously, we used next-generation
sequencing (NGS) technology to identify oxygen-responsive IncRNAs in breast cancer MCF7
cells, and identified MALAT1 in the top five up-regulated IncRNAs under hypoxia. However, the
regulatory mechanism and function of MALATL in breast cancer were still unclear. Therefore, the
aim of this study is to explore whether MALAT1 can regulate the functions of breast cancer cells
through miRNA. Endogenous expression levels of MALAT1 in MCF7 grown in different oxygen
concentrations were examined by quantitative RT-PCR. Cellular proliferation and migration of
breast cancer cells were examined by MTT assays and wound healing assays. To identify
miRNAs affected by MALAT1, next-generation sequencing was performed in
MALAT1-knockdown cells, and followed by RNA-binding protein immunoprecipitation (RIP)
assays using antibody against AGO2 protein, as essential components of the miRNA-induced
silencing complex, and by quantitative RT-PCR. Our data showed that expressions of MALAT1
were significantly upregulated under hypoxia. Overexpression of MALAT1 was able to promote
migration and proliferation of breast cancer cells. Five differentially expressed miRNAs,
including miR-3150a-3p, miR-4325, miR-378c, miR-3064-5p and miR-7855-5p, were identified
using NGS and validated by gPCR when MALAT1 was knocked down under hypoxia. Lastly, the
binding between MALAT1 and AGO2 enhanced in cells over-expressing MALATL, indicating
MALAT1 may function as miRNA sponge. These preliminary results suggest that MALAT1
might regulate cellular migration and proliferation of breast cancer cells via miRNAs. Therefore,
MALAT1 may be a target candidate for inhibiting breast cancer progression.
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Effects of mouse 5/6 nephrectomy on liver-infiltrating ydT cells and hepatic
expression of lipid metabolism-, inflammation- and fibrosis-related genes

Yi-Ting Tu?, Yi-Ju Wu?, Wei-Yu Chen', Lung-Chih Lee* Ben-Chung Cheng®, Sheng-Ying
Chung®, Kuang-Tzu Huang™?, Ya-Wen Chiang?, Li-Feng Bu?, Yu-Fan Cheng®, Chih-Chi Wang?,
Chao-Long Chen?, Ding-Wei Chen™?*
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! Institute for Translational Research in Biomedicine, ? Liver Transplantation Center, Department of Surgery, *
Division of Nephrology, Department of Internal Medicine, * Division of Cardiology, Department of Internal Medicine,
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Abstract

For the cause of adverse cardiovascular events resulting from end-stage renal disease
(ESRD), uremic dyslipidemia is thought to be a major driving force indicating a critical role of
hepatic disorders in ESRD. However, the pathogenesis has yet to be fully elucidated. Adenosine is
a key extracellular signaling molecule that is involved in inflammation, immuno-modulation, and
oxidative stress. Increased levels of CD73, the major enzyme of extracellular adenosine
production is positively associated with induction of fibrosis in various organs. In this study, we
examined whether liver-infiltrating CD73-expressing T lymphocytes and CD73 expression by
hepatic cells were altered, and investigated hepatic transcriptional profiles associated with lipid
metabolism, inflammation and fibrosis in a mouse model of ESRD. Mice with laboratory-induced
renal failure by 5/6 nephrectomy were sacrificed at 8 weeks after the surgery. We found that in
ESRD, an “unconventional” T cell subset bearing y8T cell receptors (ySTCR) exhibiting CD73",
CD25" and Foxp3" phenotypes were drastically induced. Furthermore, expression of CD73 and a
series of ectonucleotidases for purinergic signaling were significantly increased in liver cells. The
expression of lipid metabolism—, inflammation—, and fibrosis-related genes were also skewed
towards metabolic disorders. We will further examine the potential role of CD73" y8T cells in
hepatic dysfunction in response to renal failure.
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mMiR-524-5p suppresses the progression of the BRAF inhibitor-resistant
melanoma

Mai-Huong Thi Nguyen®, Chen-Huan Lin*?, Szu-Mam Liu*?, Azusa Miyashita®, Hironobu Ihn?,
Hsuan Lin**, Chi Hou Ng*®, Jen-Chieh Tsai', Ming-Hong Chen®, Mu-Shiun Tsai’, In-Yu Lin*,
Shu-Chen Liu®, Long-Yuan Li®, Satoshi Fukushima?", Jean Lu*>***"and Nianhan Ma*"

! Department of Biomedical Sciences and Engineering, National Central University, Taoyuan, Taiwan.
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* Genomics Research Center, Academia Sinica, Taipei, Taiwan.
® Genome and Systems Biology Degree Program, College of Life Science, National Taiwan University, Taipei, Taiwan.
® Department of Pathology, Saint Paul's Hospital, Taoyuan, Taiwan.

" Department of Pathology, Landseed Hospital, Taoyuan, Taiwan.
® Department of Life Sciences, National Chung Hsing University, Taichung, Taiwan.

% Department of Life Science, Tzu Chi University, Hualien, Taiwan.

19 Graduate Institute of Medical Sciences, National Defense Medical Center, Taipei, Taiwan.

' National Core Facility Program for Biotechnology, National RNAI Platform, Taipei, Taiwan.

*These authors contributed equally to this work. “Corresponding authors

Abstract

BRAF inhibitors were approved for the treatment of BRAF-mutant melanoma. However,
most patients acquire the resistance to BRAF inhibitors after several months of treatment.
miR-524-5p is considered as a tumor suppressor in many cancers, including melanoma. In this
study, we investigated the biological functions of miR-524-5p in melanoma with acquired
resistance to BRAF inhibitor and evaluated the endogenous miR-524-5p expression as a
biomarker for melanoma. The results showed that the expression of miR-524-5p was 0.481-fold
lower in melanoma tissues (n = 117) than in nevus tissues (n = 40). Overexpression of miR-524-5p
strongly suppressed proliferative, anchorage-independent growth, migratory and invasive abilities
of BRAF inhibitor-resistant melanoma cells. Moreover, the introduction of miR-524-5p led to a
reduced development of BRAF inhibitor-resistant melanoma in vivo. Remarkably, the
MAPK/ERK signaling pathway was downregulated after treatment with miR-524-5p.
Furthermore, next-generation sequencing analysis implied that the complement system, leukocyte
extravasation, LXR/RXR activation and cAMP-mediated signaling may be related to
miR-524-5p-induced pathways in the resistant cells. Most interestingly, the miR-524-5p level was
higher on average in complete response and long-term partial response patients than in progressive
disease and short-term partial response patients treated with BRAF inhibitors. Our results
suggested that miR-524-5p could be a therapeutic target in BRAF inhibitor-resistant melanoma. In
addition, miR-524-5p could serve as a prognostic marker in the response of patients to BRAF
inhibitors for melanoma.

Keywords: Melanoma, miRNA, BRAF inhibitor, resistance, miR-524-5p
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Elucidating the functional neural circuits of hypothalamic SF-1 neurons in
exploratory social behaviors

Shih-Che Lin'?, Shi-Bing Yang®
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! Department of Biomedical science, Academia Sinica
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Abstract

Steroidogenic factor 1 (SF-1) expressing neurons in the ventromedial nucleus of the
hypothalamus (VMH) are known for their essential roles in maintaining energy homeostasis and
initiating innate behaviors that are essential for the individual survival. Artificial stimulation of
the SF-1 neurons in the VMH elicits defensive behaviors towards conspecific competitors and
triggers various anxious-like responses against predator cues; nevertheless, the underlying neural
mechanisms remain elusive. In this study, we aimed to construct the input-output neural circuits
of the hypothalamic SF-1 neurons and to establish the causal relationship between the SF-1
neurons and the defensive behaviors. To determine the targeting regions of the hypothalamic
SF1-neurons, we conducted Cre-dependent anterograde viral tracing in the SF1-cre mice. We
found that the SF1-neurons projected to multiple social-interaction-associated brain regions,
including the periaqueductal gray, bed nucleus of stria terminalis and paraventricular nucleus etc.
Such results indicated that the SF-1 neurons might engage in initiating or modulating innate
behaviors that are associated with social interactions. Next, we performed in vivo calcium
imaging to monitor the SF-1 neuronal activities under exposure to various social and non-social
cues in free-roaming mice. We found that, while the conspecific social interactions robustly
activated SF1 neurons, other non-conspecific stimulations, including predator-associated cues and
unsociable objects, only modestly evoked SF-1 neuronal activities. Our detailed behavioral
analysis further suggested that, among all the social behavior subtypes, the SF-1 neural activity
strongly correlated with exploratory behaviors. In conclusion, our study has identified the VMH
SF-1 neurons as a critical neural component in initiating social behaviors.
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Cardioprotective effect of Fisetin on rats subjected to myocardial
ischemia-reperfusion injury

Wan-Ting Huang'*, Chun-Hung Ho", Shiang-Suo Huang?’, Jiuan-Miaw Liao®"
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'Department of Medicine, College of Medicine, Chung Shan Medical University
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*Department of Pharmacology, College of Medicine, Chung Shan Medical University
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*Department of Physiology, College of Medicine, Chung Shan Medical University
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Abstract

Fisetin, a promising novel antioxidant, is a bioactive flavonol molecule found in fruits and
vegetables. Several studies indicate that Fisetin can interact with diverse redox-related signaling
pathways when transmitted through cellular membranes. However, cardioprotective effects of
Fisetin remain unknown. In our study, the potential cardioprotective effects and the signaling
pathways involved in Fisetin-inhibited expressions of inflammation mediators and Fisetin-induced
antioxidant capacity were investigated in rats subjected to myocardial ischemia-reperfusion (I/R)
injury. The left main coronary artery of anesthetized rats was subjected to 1 h occlusion and 3 h
reperfusion. The animals were treated with/without Fisetin and the severities of I/R-induced
arrhythmias and infarction were compared. Fisetin inhibited I/R-induced arrhythmias and reduced
mortality, as well as decreased the lactate dehydrogenase, Troponin | and CPK levels in carotid
blood. Fisetin increased the enhancement of expressions of endothelial nitric oxide synthase
(eNOS) and Succinate Dehydrogenase (SDH). Our study so far confirms that Fisetin possesses the
anti-arrhythmic effect and also has a valuable contribution of decreasing myocardial infarct size
and plasma enzyme activity associated with cell damage in rats after myocardial I/R injury. In the
future, we will explore the mechanism of cardioprotective effects of Fisetin and the signaling
pathway associated with eNOS and SDH.
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Identification of the Roles of Different Semaphorin 5A Domains in Lung
Cancer Cells
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Graduate Institute of Physiology, National Taiwan University, Taipei, Taiwan;
?Institute of Biotechnology, National Taiwan University, Taipei, Taiwan;
3Graduate Institute of Biomedical Electronics and Bioinformatics, National Taiwan University, Taipei, Taiwan;
*Bioinformatics and Biostatistics Core, Center of Genomic Medicine, National Taiwan University, Taipei,
Taiwan

Abstract

Semaphorin proteins, a large family of membrane glycosylphosphatidylinositol-

anchored, transmembrane, or secreted proteins, were initially identified as an axon guidance
molecule in nervous systems. In recent years, several studies have revealed that semaphorins also
involved in immune, cardiovascular, respiratory, musculoskeletal systems, and tumor
progression. In our previous studies, we identified SEMASA, a transmembrane protein,
functioning as a tumor suppressor in lung adenocarcinoma, but the underlying mechanism was
still unknown. Since different domains of transmembrane protein might have different functions
in cell signaling pathways, here we investigated whether SEMASA domains had different effects
on cellular functions of lung cancer cells. Therefore, we constructed extracellular (5A-ECD) and
cytosolic domains (5A-ICD) of SEMASA and overexpressed them separately in A549 and
H1299 cells. As compared to the wild-type control, the 5A-ECD-overexpressing groups
significantly decreased cell proliferation, cell migration and reduced colony formation, but no
significant difference in cell apoptosis was observed. In addition, functional analysis using
Ingenuity Pathway Analysis (IPA) revealed that SEMASA regulated genes were enriched in
interferon signaling pathway. However, no significant expression levels changed among the
interferon-related proteins by western blotting. Therefore, in order to systemically identify the
downstream signaling mechanism of inhibiting tumor growth, co-immunoprecipitation and mass
spectrometry to discover the interacted proteins are currently undergoing, and will be followed
by western blotting for validation. Once we better understand the regulatory mechanism of
SEMAGSA, we hope to contribute in developing a more specific therapeutic regime to treat lung
adenocarcinoma.
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Mouse Model of Complete Androgen Insensitive Syndrome
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Introduction: Complete androgen insensitivity syndrome (CAIS) is the most common frequent
causes of 46,XY female disorder of sex development and caused by X-linked androgen receptor
(AR) mutations, which completely inactivate androgen-mediated sexual differentiation.
Gonadectomy after puberty is generally recommended to avoid the risk of gonadal tumors but
leads to reduce bone mineral density (BMD) in CAIS patients. Hormone replacement therapy
(HRT) is required after gonadectomy to maintain secondary sexual characteristics, however,
whether appropriate HRT is sufficient to maintain bone health remains unclear. Here we aimed to
evaluate the effects of sex hormone treatments on bone microarchitectures in gonadectomized
mice with inactivation of AR.

Methods: These global androgen receptor knockout (ARKQO) mice were classified according to
their sex gender, AR status, and types of surgery and sex hormone implants. Sex hormone
supplements, including dihydrotestosterone (DHT), dehydroepiandrostendione (DHEA), or
17B-estradiol (E2), were given to gonadectomized control and ARKO mice at 18 weeks old and
the effects were evaluated at 30 weeks old by microcomputed tomography.

Results: The results showed bone mass decreased in ARKO mice at 6, 18, and 30 weeks old.
Gonadectomy did not further worse the bone microstructure in ARKO mice at 18 weeks of age.
Bone strength and stiffness decreased in female and male ARKO mice. While none of the
hormones significantly increased bone strength, E2 but not DHT or DHEA treatment rescued
trabecular bone mass and increased bone stiffness in gonadectomized ARKO mice.

Conclusion: Given that the prevalence of osteoporosis and osteopenia was significantly higher in
the CAIS patients, HRT was prescribed for 91% patients with CAIS after gonadectomy to increase
BMD. Our ARKO mice can serve as a mouse model of CAIS to recapture the clinical observation
of bone loss in CAIS patients. E2 supplementation can rescue the trabecular bone loss in mice
with AR deficiency, reinforcing the importance of adequate hormonal treatment for women with
CAIS.
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LDLR-Mediated Lipidome-Transcriptome Reprogramming Impulses to
Cisplatin Insensitivity
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Abstract

Platinum-based therapy remains the cornerstone for cancer patient management; however, its
efficacy varies. This study demonstrates that expression of low-density lipoprotein receptor
(LDLR) in subtypes of epithelial ovarian carcinoma (EOC) determines cisplatin sensitivity. It’s
sensitive in serous EOCs (low LDLR), where insensitive in endometrioid and clear cell EOCs
(high LDLR). Meanwhile, knocked-down or overexpressed LDLR in EOC could reversed the
chemosensitivity pattern both in vitro and in vivo. Mechanistic dissection with trans-omics
(transcriptome and lipidome) analyses elucidated the LDLR-->LPC
(Lyso-PhosphotidylCholine)-->FAMB83B (phospholipase-related)-->FGFRs (cisplatin sensitivity
and phospholipase-related) regulatory axis in cisplatin insensitivity. Implementing LPC-liposome
encapsulated cisplatin could facilitate DNA-adduct formation via decreasing lipid droplets (LDs)
deportation of drugs. Furthermore, Bioinformatics analyses found that the LDL/R-->LD
homeostasis alteration is critical for therapeutic prognosis. Lastly, using LPC-liposome-cisplatin
(LLC) drug improved sensitivities for gastric cancer, renal cell carcinoma, hepatocellular
carcinoma, cholangiocarcinoma, and pancreatic adenocarcinoma cells. In conclusion, this report
discovered a LDL/R-reprogrammed transcriptome-lipidome network, by which impulses platinum
insensitivity and disease outcome. The drug specific lipidome for liposome manufacture might be
an efficienct pharmaceutics strategy for chemoagents.

Keyword: LDLR, EOC, LPC, Cisplatin, Lipid Droplet
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Endothelin (ET)-3 stimulated 3T3-L1 preadipocyte proliferation differently from
ET-1 through the PKC/ERK-independent pathways
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Abstract

The endothelin (ET) family consists of three small (21-amino acid) peptides: ET-1, ET-2, and
ET-3. ET-1 has been extensively reported to regulate the growth, development, adipogenesis, and
metabolism of fat cells, while ET-3 has been reported to stimulate the growth of gastrointestinal
epithelial cells in a region-specific manner and much less information to know its signaling
pathways to mediate fat cell growth. This study investigated the pathways involved differently
between ET-1 and ET-3 modulation of 3T3-L1 preadipocyte proliferation. We found that ET-1 and
ET-3 were both able to stimulate preadipocyte growth, as indicated by increases in both cell
number and BrdU incorporation. Further Western blot indicated that ET-1 stimulated
phosphorylations of signal transducer and activator of transcription (STAT)-3, c-JUN,
AMP-activated protein kinase (AMPK), protein kinase C alpha (PKCo/pII), and mitogen-activated
protein kinase (MAPK) pathway proteins, ERK, but not JNK or p38. ET-3 did not alter
phosphorylations of PKC and MAPK pathway proteins, but stimulated phosphorylations of
STAT3, c-JUN, and AMPK proteins. Pretreatment with specific inhibitors of either Janus kinase 2
(JAK2)/STAT3, or JNK, or AMPK prevented ET-1-increased and ET3-increased levels of cell
proliferation and phosphorylations of STAT, c-JUN, and AMPK, respectively. Pretreatment with
specific inhibitors of either ERK or PKC inhibitors blocked ET-1-stimulated but not
ET-3-stimulated cell growth, respectively. Interestingly, pretreatment with an ETAR inhibitor, such
as BQ610, but not ETBR antagonist BQ788, blocked the ET-1-induced or ET-3-induced increases
in both cell number and BrdU incorporation. BQ610 suppressed ET-1-induced increases in
phosphorylated levels of STAT3, AMPK, PKC, ERK, and c-JUN proteins, and it blocked
ET-3-increased STAT3, AMPK, and c-JUN, phosphorylations. These data suggest that ET-3
exhibits somewhat different signals from ET-1 to stimulate preadipocyte proliferation through
modulations of ERK and PKC independent pathways. Results of this study may help explain how
different endothelin isoforms mediate fat cell activity and fat cell-associated disease.
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Protective effects of an active component of Hericium erinaceus on neuron-glia
coupling in hypoxia ischemia-induced brain injury mouse model
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Abstract

Hypoxia-ischemia (HI) disrupted the brain function and is the leading cause of death
worldwide. Reducing HI-induced brain injury and mortality has been the common interest in
preventive medicine. Recent studies suggested that the Hericium erinaceus (HE) may exert
neuroprotective effects in brain ischemia animal model; however, the cellular mechanism
regarding whether HE affects the neuroglia-mediated support to neuronal survival in injured brain
remained unclear. In this study, we investigated the effects of Erinacine A (EA), an active
component of HE, and HE mycelia crude extract in transient HI (tHI) mouse model in vivo and
oxygen-glucose deprivation (OGD)-challenged glia-neuron mix culture in vitro. Our results show
that in the tHI mouse model, pre-treatments of EA or mycelia by daily oral gavage for 7 days did
not affect the tHI-induced infarct volume and brain edema at 24 hr after tHI as evidenced by TTC
staining. Notably, post-tHI daily intranasal delivery of EA in mice with pretreatments show
significant improvement of the impaired grip strength accompanied with the reduction of infarct
volume as evidenced by Nissl staining 72 h after the injury. Immunohistochemical staining of
microtubule-associated protein 2 (MAP-2), a neuronal dendrite marker, further revealed that EA
strengthened dendrite integrity of surviving neurons in the posterior cortex and dentate gyrus.
Furthermore, glutamate transporter 1 (GLT-1)-labeled perineuronal astrocyte processes that
indicate the glutamate uptake capacity show that EA attenuated tHI-induced astrocytic damage in
the posterior cortex and dentate gyrus. In primary glia-neuron mix culture, EA also showed
protective effect against OGD-induced neuronal and astrocytic damages. EA also decreases
OGD-induced JNK phosphorylation, a signaling pathway critical for glial plasticity and cell death.
Thus, these results suggest that the action mechanism of EA on ischemic brain injury may involve
structural and functional protection of neuron-glia interaction.
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Hypoxia-responsive circAAGAB sponges miR-378h and reduces tumor
malignancy of breast cancer
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Abstract

Breast cancer is the most common malignant tumor in women, accounting for almost one
third of all malignant tumors. In the progress of tumors, insufficient blood supply to the tumor
could result in hypoxic environment. Cancer cells needed to adjust the molecular mechanism
under hypoxia in order to grow continuously. Recent reports indicated that circular RNAs
(circRNA) affect the functions of cancer cells and regulate the development of carcinogenesis.
However, the underlying biological functions of circular RNAs under hypoxia in breast cancer
are still ambiguous. Therefore, the purpose of this study is to investigate the oxygen-responsive
circular RNA circAAGAB and its effects on breast cancer. First, we used RNA-sequencing data
to identify circular RNAs that were differentially expressed under different oxygen conditions,
and validated these circRNA candidates by PCR. Among these oxygen responsive CircRNAS,
circAAGAB was chosen for further investigation. First, circAAGAB was up-regulated under
hypoxia in five breast cancer cell lines, especially in MCF-7 and MDA-MB-231 cells. Therefore,
we overexpressed circAAGAB in these two cell lines, and found that it significantly inhibited cell
migration and invasion, and increased apoptosis, implying the tumor suppressor role of
circAAGAB. Next, since circRNAs localize to their sites of action within the cell, the nuclear and
cytoplasmic extraction method were used to explore its regulatory role. Results revealed that
circAAGAB was mostly distributed in the cytoplasm, implicating the role of post-transcriptional
regulation of circAAGAB. Also, an expanding evidence reveals that circRNAs can work with
miRNAs to mediate gene expression via complex post-transcriptional mechanisms. We
continued to explore whether circAAGAB could adsorb microRNA as a sponge. By using
bioinformatics tools, quantitative RT-PCR and luciferase reporter assays, we found that
circAAGAB could bind with miR-378h. Lastly, by using bioinformatics tools and RNA
pull-down assays, we found that circAAGAB might directly interact with the RNA binding
protein FUS. In the future, we will analyze whether the functions of cancer cells affected by
circAAGAB are via the involvement of miR-378h or FUS protein.
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Androgen Receptor in Periosteum-Derived Progenitor Cells Promotes Bone
Fracture Repair in Mice
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Introduction: Periosteum is a specialized connective tissue that envelops bone surfaces and the sources
of periosteum derived progenitor cells (PDCs) that contribute to bone development and fracture healing.
While androgen receptor (AR) has been shown to lead to an increase in periosteal bone formation in male
mice, the roles of AR in PDCs during fracture repair remain unclear.

Methods: We elucidated the actions of androgen/AR on the PDCs and evaluated its potential of
exploiting androgenic bone building effects for fracture repair in mice.

Results: We first observed that AR was highly expressed and co-localized with the paired-related
homeobox protein 1 (Prx-1; a mesenchymal progenitor cell marker) in the cells of periosteum during bone
fracture repair. Deletion of AR gene in Prxl-cre expressing mesenchyme (Prx-1 ARKO) leads to
significant impairments of callus volume and new bone volume in mice during fracture healing. Notably,
the testosterone promote bone fracture repair only in wild-type mice, but not Prx-1 ARKO mice.
Microarray expression profiling revealed that the mRNA levels of various type collagens and integrins
were downregulated in PDCs from Prx-1 ARKO mice. In vitro gain/loss-of-function experiments
demonstrated that AR promoted PDCs cell migration via collagen-integrin a2p1 activation. DHT/AR
induced the phosphorylation of focal adhesion kinase (FAK) and the formation of FAK/AR/ARA55
complexes to promote the rearrangement of the actin cytoskeleton and subsequently regulate cell
migration. In vitro overexpression of AR increased PDCs differentiation into osteogenesis and in vivo
delivery of AR overexpressing PDCs accelerated bone fracture repair in mice.

Conclusion:

In conjunction with current therapeutic regimens, targeting activation of androgen/AR axis in periosteum
may provide potential approaches to improve fracture-healing outcomes.
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The intercellular communication involves in BRAF inhibitor -induced
tumorigenesis
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Abstract

Vemurafenib (PLX4032) is a small molecule inhibitor of the V600OE mutant form of BRAF
gene (BRAFV600E) used in the treatment of melanoma. The treatment of BRAFV600E inhibitor
in metastatic melanoma with BRAF mutation ensures the clinical improvement of the cancer.
However, previous studies showed that 15-30% of the patients with BRAFV600E inhibitor
treatment developed secondary benign or malignant skin tumors after an average of ten weeks
from start of treatment. Cutaneous squamous cell carcinoma (cSCC) and keratoacanthomas (KA)
were the majority of skin tumors presenting in the patients. The mechanism of BRAFV600E
inhibitor-induced secondary tumor development is not well defined. Therefore, we asked
whether the intercellular communication especially factors released from melanoma treated with
BRAFVG600E inhibitors affects epidermal cells to promote the formation of the secondary
tumors. In this study, we utilized conditioned medium collected from melanoma cells treated
with BRAFV600E inhibitor to investigate our hypothesis. The proliferation of epidermal cells
treated with the conditioned medium was detected by AlamarBlue and colony formation assays.
In addition, the signaling transduction pathways in the epidermal cells treated with the
conditioned medium were studied by western blot. Our results found that the epidermal cells
increased cell proliferation by the upregulation of MAPK/ERK signaling pathway. The detail
mechanism will be dissected further.
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In situ administration of enteral glucose protects remote gut against
ischemia-induced barrier dysfunction through inflammation suppression

Ting-You Guo, Ching-Ying Huang*
CENCE & 2

Department of Food Science and Biotechnology, National Chung Hsing University, Taichung, Taiwan
Rz? @2 FanFRY 2 HPHF L

Abstract

Intestinal ischemia/reperfusion (I/R) causes mucosal barrier damage and bacterial
translocation (BT), leading to septic complications. Our recent studies have clarified the distinct
cytoprotective role played by anaerobic glycolytic metabolites in the ischemia gut. Beyond the
cytoprotective effects, we also found that enteral administration of glucose in the ischemia jejunal
loop prevents bacterial translocation from the entire intestinal tract. The current study was aim to
investigate whether the intestinal epithelial cell-derived anaerobic mediator plays a role in
regulating the remote intestinal function via indirect contact with glucose in ischemic rats. Two 10
cm jejunal loops were created in rats, one was filled with Krebs buffer containing glucose (in situ
loop), the other with Krebs buffer alone (remote loop). Rats then received sham operation of I/R
challenge by occlusion of the superior mesenteric artery for 20 mins and reperfusion for 1 hr. Data
showed that enteral glucose ameliorated I/R-induced gut permeability rise in the remote jejuna
loop without direct glucose-enterocyte contacting as evidenced by magnetic resonance imaging
(MRI)- and 4 kDa fluorescein isothiocyanate-conjugated dextran (FD4)- based gut permeability
assay. Intestinal goblet cells were stained by Periodic acid Schiff (PAS), and the cell numbers per
crypt or villus were quantified. Ischemic challenge caused the reduction of goblet cells in both in
situ and remote loops. The number of goblet cells returned to the control level when enteral
administration of glucose prior to intestinal I/R. Enteral glucose lowered the levels of mucosal
myeloperoxidase (MPO) activity, macrophage inflammatory proteins (MIP)-1 and tumor necrosis
factor (TNF) alpha production in the remote loop without direct interaction between glucose and
remote mucosa. In conclusion, these results indicated that enteral administration of glucose in I/R
gut may change the composition of epithelial cells, partly by altering the percentage of goblet
cells. Furthermore, the protective effects mediated by enteral glucose are not limited in epithelial
level but may act indirectly through suppression of inflammation via increments on goblet cells
population.
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endometriotic lymphangiogenesis
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Abstract

Endometriosis is a common gynecological disease that affects 8-10% women of reproductive
age. It is characterized as the presence of endometriotic lesions outside the uterine cavity and often
causes symptoms in patients such as pelvic pains, dyspareunia, and even infertility. Greater
angiogenic and lymphangiogenic processes have been found in ectopic lesions. However, the
underlying mechanism is still uncharacterized. In the present study, we found VEGF-C is highly
secreted by endometriotic stromal cells. Elevation of VEGF-C in endometriotic stromal cells is
mediated by derepression of chicken ovalbumin upstream promoter- transcription factor I
(COUP-TFII) dependent transcriptional regulation. Further investigation reveals that level of
COUP-TFII is suppressed by proinflammatory cytokines. Additionally, we also demonstrated that
functional VEGF-C can be transported by exosomes, a 30-100 nm-size extracellular vesicles
derived from the endosomal compartments, to enhance the tube formation abilities of lymphatic
endothelial cells. Blockage of VEGF-C signaling by a highly selective inhibitor for VEGFR-2/3,
Lenvatinib, abolished loss of COUP-TFII-mediated lymphangiogenesis in endometriosis both in in
vitro and in vivo models. Herein, we have unveiled the novel mechanism of VEGF-C
transportation by extracellular vesicles to communicate between endometriotic cells and lymphatic
endothelial cells and demonstrate the regulatory status of VEGF-C involved in the
pathophysiology of endometriosis.
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Abstract

Breast cancer is the most common cancer in women worldwide. Triple-negative breast
cancer (TNBC) is the most aggressive and the most difficult to treat in all breast cancers.
Hypoxia has been known to be a critical factor in the malignant progression of many cancers. In
recent years, many studies indicated that long noncoding RNAs (IncRNA) were involved in a
variety of biological functions and hypoxia induced the expression of many IncRNAs in breast
cancer cells, including NDRG1-OT1 identified in our lab. However, their regulatory mechanism
and biological functions remain largely unknown. Therefore, the purpose of this study is to
investigate the regulation and function of INcRNA NDRG1-OT1 in TNBC cells. Using
Luciferase reporter assays and chromatin immunoprecipitation, we found that the
hypoxia-inducible factor a (HIF-1o) bound at the NDRG1-OT1 promoter and enhanced the
expression of NDRG1-OT1. Next, using bioinformatics prediction and experimental validation,
the results showed that NDRG1-OT1 could bind with miR-875-3p. Furthermore, many recent
studies reported that some IncRNAs were able to translate small peptides to participate a wide
range of biological processes. Our study also found that NDRG1-OT could translate small
peptides. Lastly, overexpression of NDRG1-OT1 enhanced tumor malignancy by promoting cell
proliferation, colony formation, migration and invasion capacity of triple-negative breast cancer
cells, angiogenesis in peripheral endothelial cells, and tumor growth in xenograft mouse models.
Taken together, the hypoxia-induced IncRNA NDRG1-OT1 was transcriptionally regulated by
HIF-1a in nucleus, could translate small peptides and sponged with miR-875-3p in cytoplasm,
and promoted cell malignancy of triple-negative breast cancer cells.
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Abstract

Because of lipopolysaccharide (LPS)-mediated effects on osteoclast differentiation and bone
loss, periprosthetic joint infection (PJI) caused by Gram-negative bacteria increases the risk of
aseptic loosening after reimplantation. Synovial fluid interleukin-16 (IL-16) expression was higher
in patients with PJI than in patients without joint infection. Thus, we explored the effects of IL-16
on bone. We investigated whether IL-16 modulates osteoclast or osteoblast differentiation in vitro.
An LPS-induced bone loss mice model was used to explore the possible advantages of IL-16
inhibition for the prevention of bone loss. IL-16 directly activated p38 and c-Jun N-terminal
kinase (JNK)/mitogen-activated protein kinase (MAPK) signaling and increased osteoclast
activation markers, including tartrate-resistant acid phosphatase (TRAP), cathepsin K, and nuclear
factor of activated T cells 1 (NFATcl). IL-16 directly caused monocytes to differentiate into
TRAP-positive osteoclast-like cells through NFATcl activation dependent on JNK/MAPK
signaling. Moreover, IL-16 did not alter alkaline phosphatase activity or calcium deposition during
osteoblastic differentiation. Finally, IL-16 inhibition prevented LPS-induced trabecular bone loss
and osteoclast activation in vivo. IL-16 directly increased osteoclast activation through the
JNK/NFATcl pathway. IL-16 inhibition could represent a new strategy for treating
infection-associated bone loss.
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Abstract

Non-alcoholic fatty liver disease (NAFLD) is a common liver disease that associates with
dysregulated immune functions. The goal of our study is to determine whether and how
myeloid-derived suppressor cells (MDSCs) and chemokine ligand 5 (CCL5) participate in the
pathogenesis of NAFLD. We demonstrate here that either high fat diet-induced NAFLD or
CCL5-deficiency alone is causative for the elevation of hepatic MDSCs. Nevertheless,
CCL5-deficient obese mice manifest severe liver damage and microvesicular steatosis.
Additionally, over-activation of STAT1/3/5 signaling in CCL5-deficient fatty liver insinuates a
significant alteration of crosstalk between lipid metabolism and immunomodulation. Given that
CCLS5 receptor, CCRY5, is highly expressed on hepatic MDSCs and hepatocytes, we narrow down
putative targets for studying the molecular functions of CCR5 signaling in the liver. Our in vitro
analysis of a murine hepatocyte cell line, AML12, suggests that null of CCR5 signaling strongly
affects pivotal signals for lipid accumulation, such as STAT5 and NF-kB phosphorylation, in
NAFLD micro-environment. Blockade of CCRS5 also enhances critical MDSC expansion signal,
STATS3, and up-regulates immunosuppressive features in primary MDSCs. In bone marrow
transplantation experiments, deletion of hematopoietic CCL5 or CCR5 in wild-type C57BL/6
mice reverses liver injury. These findings lead us to hypothesize that CCR5 signaling may play
distinct roles for hepatic MDSCs and hepatocytes. Experiments are ongoing to test our hypothesis.
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Abstract

Diabetes mellitus is a chronic metabolic disease, it makes a big issue that the diabetes
population increase about 25,000 people per year in Taiwan, 95% of them has diagnosed as type 2
diabetes mellitus, which is the type has insulin resistance and can’t use insulin effective to reduce
the blood glucose. Kefir is a fermented dairy products made by kefir grain, it has been found in
North Causasus and East Europe as a kind of beverage. Recently, many studys have showed that
kefir has a lot of benefits on many ways, such as relieves osteoporosis, hypertension, inflammation
etc. The aim of this study is using the exopolysaccharide extracted from kefir to improve type 2
diabetes mellitus, which was induced by streptozotocin (STZ) with high fat diet. Male
Sprague-Dawley rats were randomly divided into four groups: control, diabetes untreated (mock),
high-dose kefir exopolysaccharide (KEPS), low-dose KEPS treated diabetes rats. Every group fed
high fat diet for four weeks, afterwards, diabetes were induced by STZ (35 mg/kg/bw, i.p.). The
fasting blood glucose was measured after 72 hours to check whether it has modeling. Next day
gave every group oral glucose tolerate test (OGTT) and measured the blood insulin for calculating
the HOMA-IR. Treated KEPS for four weeks, we measured blood glucose, food intake, urine
volume for every week and sacrificed at the forth week after treatment starting. The data of
biochemistry analysis, section histological staining, OGTT and HOMA-IR, showed that KEPS can
improve diabetes rat’s insulin resistance and hypoglycemic. Kefir polysaccharide can reduce the
pancreas damage from type 2 diabetes mellitus. We speculated that KEPS could be act as a normal
approach for diabetes therapy in the future.

Keywords: Streptozotocin (STZ), kefir exopolysaccharide, type 2 diabetes mellitus, insulin
resistance
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Abstract

Brain injury often causes excessive accumulation of extracellular glutamate due to impaired
astrocyte-mediated glutamate homeostasis, which leads to excitotoxic neuronal death.
Injury-induced stress response elevates endogenous glucocorticoids (GCs), such as corticosterone
(CORT) and cortisol, in both periphery and the brain. FK506-binding protein 51 (FKBP51) encoded
by Fkbp5 gene is a negative co-chaperone of glucocorticoid receptor (GR), and its overexpression
has been linked to GC resistance in psychiatric disorders. We previously reported that c-Jun
N-terminal kinase 1 (JNK1) signaling pathway regulates astrocytic plasticity under excitotoxicity. In
this study, we further examined the effect of an FKBP51 inhibitor SaFit2, on GR sensitivity to GC,
glutamate transporter expression, and neuroplasticity in primary rat astrocyte culture and glia-neuron
mix culture subjected to excitotoxic glutamate and stress hormone CORT stimulations. Our data
showed that CORT-induced GR and FKBP51 expressions in astrocytes can be significantly enhanced
by high glutamate stimulation that mimics excitotoxic microenvironment. SaFit2 decreased GR levels
without affecting FKBP51 expression in glutamate-CORT-cotreated astrocytes. SaFit2 also enhanced
CORT-increased SGK1 expression, a GR target gene that was reported to downregulate glutamate
transporter 1 (GLT-1) in astrocytes. However, SaFit2 did not affect the CORT effect on
glutamate-induced GLT-1 downregulation. Yet, SaFit2 could facilitate CORT inhibition of
glutamate-induced JNK1 phosphorylation that regulates astrocytic process formation for glutamate
uptake capacity. Immunocytochemistry and morphometric analysis further revealed that CORT, JNK
inhibitor, and SaFit2 can all attenuate glutamate-induced reduction of GLT-1+ astrocytic process
density. Importantly, in glia-neuron mix culture, SaFit2 could attenuate the excitotoxicity-induced
disruption of neuronal and glial processes. In summary, these results suggest that SaFit2 that inhibits
FKBP51 to enhance GR sensitivity to CORT may facilitate astrocytic plasticity and glutamate uptake
capacity by inhibiting JNK1 activation, thereby protecting neuron-astrocyte coupling against
excitotoxicity.
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