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The Challenge of Zebrafish Research Models for Biomedical
Sciences and Aquaculture Biotechnology

JenLeih Wu (2455555 8)

Institute of Cellular and Organismic Biology
Acaderia Sinica, Taipei, Taiwan

Zebrafish has increasingly being used for studying development, human diseases,
drug discovery and aquaculture ressarch due fo the advaniages of easy maintain and
breed, comparafive smal spece required; short generation fme; arge number of eggs
per mating; iransparent embryos wel suited for micrainjection and genome sequence
is almost finished. Zebrafish fissue is highly relevant to humen, and the mein
techniques of forward genetics (ENU mutagenesis, inserfional mutagenesis), reverse
gensfics (morpholinos, SRNA, TILLING), fransgenesis {Tol2, cre-oxP, zinc finger
nuclease) and in vivo imaging for sfudying of the celular and moleculer basis of
organogenasis and pathogenesis had been wel established. Therefore, several
researches using zebrefish as & human diseases model such as tumor diseases, liver
diseases, heart diseases, musculer dystraphies and myopathies, blood diseases and
neurodegenerative diseases. Zebrafish used as & model to stuay iver development
and [iver cancer diseases willbe e/aborated in tis lecture. Liver fatty acid bind profein
{L-FABP) is a cytoplasmic profein and hough to play & crucial role n infraceluar fafy
&cid fracking and metabolism. Firs, the G-liver ransgenic zebralish, which GFP was
liverspecifc exoression by L-FABP promotar, had been established for studying liver
development. Then the L-FABP promoter was used fo trigger HCV core protein (HCP)
in zebrefish and combine the ireatment of thioacefamide (TAA). We successfuly
Generated stealosis {faty ver) and hepalooglular carcinoma (HOC) disease model in
2ebrafish. Furthemnare, a cholangiocarcinoma (CCA) disease mode! lso established
In zebraish by liver-specific co-expression of HCP and HBV X protein (HBx). This is
the fist finding that expression of virus proteins i hepatocyte can induos
cholengiocarcinoma, thus the regulatory mechanisms are worth to furer clarify In
additon to human cancer studes, we also used zsorafish as a model establish an
nducbe plaform of infertle control for genefally modfed (GN) fsh and a5
bioreactors to produce exogenaus recombinent proteing. We prospectively expected
tess resufs reusefl o delopment of aquaculrs biotechnlogy
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Endocrinology Laboratory - A Review
Prof. Venkat Parameswaran

Diabetes & Endocrinology, Royal Hobrt Hospial
Tasmania, Australia

The fied of cinical endocrinology has grown ragidly in the last 50 years and the
endocrinclogy laboratory has experianced signficant changes during this fime. The
evolution has been largely due ta better understanding of the difierent aetiologies and
effcient diagnasis of endocring conditions.

The intraducton of radioimmunoassay following the pioneering work of Yalow and
Berson for homone measurement was a walershed moment that facleted
measurement of very low concentration homones, The intreduction of monaclonal
antibodies led {o newer range of rabust immunoassay techniues vith superior low
end sensitivify. The discovery of various neuropepfides, receptars, mechanism of
fiormone acfion, concept of free homones to mention a few, have all also been
majar steps in the evolufionary process of he diagnasfic endocrinology lah.

The endocrine lab has an invaluadle role in kending sugportto their cincal eam on
issues important fo endocrinological practice, The fab hes fo remain up to date with
curen ssues in health and common endocrine condiions. It has o pedom new
dlagnostic tests to complement the ciical conditions being managed, undestand the
imitations of testing, if any, and provide sound interpretation, Our experience In a
specialist endocrine laboretory endeavouring fo address such ctivies aver the years
Will b reviewed and presenied.
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The 5mC DNA Hydroxylase TET1 in Eukaryotic Gene Regulation
Yujiang Shi (% i3 2 44)
Assistant Proessor in Medicing, Harvard Medieal Sohool

DNAmethyllion 2t cytosie positon § (SmC) s one o the most important epigenetic
marks, playing a crical role in development, gene slencing and X chromesome
inactvaion, Tet! (LCXHICXXCE) has been recentl identiied as an ML fusion
parner in acute myelol leukemia fhat is capable of convertng SmC to
Shydroymelhyicyiosine (mC]. Hoveer, he celular functon of TET remaing
uknonn. - n thisfeport we address imporant funcionel and mechanistc questions
regarding the role of endogenous TET1. - For example, is TET involved in reguleton
of gene ransoiplon? Is Sme hydroxyase actity impartant for TET-medited
transcrptonal effcs, and if o, in what capacty? Wi show that TET{ is a DNA
binding actr, and thl he Nerminal CXXC domein of TET* binds with a high affity
for 5mC. or 5hmC modiied CoG-<onaining DNA. The Cermingl porton of TETY,
which s ofen fused to MLL, possesses a DNA 5mC hydroryase acty fhat
promoles 5mC demathyiton incels. Genome-vide localizaton analysis of TET! by
ChiP-seq reveled hat TET! s associled with sinficant porien of CpG
isand-containing genes, end imporintl knockdonn of TETY impairs the expression
of hess targets. Finaly, we show that TET1 is nof only aole o reacivat the
expresson of the methyaled reporer genes, buf also requiete & subset of
endogenous genes 1 a manner thetis dependent on boinis DNA binding actity and
5mC hycroxyase aciiy, We propose that TET' i a novel transcription requiator
which plays an important role in contoling gene franserplon hrough & mechanism
that fevokes DNVA methylaton effect atspecfic gene promaters. Thus, these findings
suggast a new paradigm for eukaryofic gene reguiaton.
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Safety Assessment for Nanoparticles in Vivo: Characterization,
Disposition, Kinetics and Adverse Responses

Pinpin Lin (545% &)

Division of Environmental Health and Occupational Medlcine
National Heaith Ressarch Insifutes

Nanatechnology s quickly developed in the past decade. Since enginered
nanomalerials have widespread appicatons in medicine, pharmaceutics and
glectronics, heir impacts on environment, health and safety shell be assured. To
establish a piatiom of safefy assessment for nanopartiles in Taiwan, we conducted a
series of extensive toxicology studies for evaluafing the safely of quantum dot 705
(QD705) and zinc oxide nanoparticles (ZnONP) in mice. QD705 & a
cadmiumiselenium/tellurium -based QD with good potential for biomedical imaging.
Plasma haf-fe of QD705 in mice was 8.5 frs after 2 single dose of infravenous
injection. However, QD705 persisted and accumulated in spleen, iver, and kidney for
at least 28 days with lite or no disposiion but was gradually and perfilly eliminated
by 6 months. Furinermore, QD705 wes degraded (mefabolized) in the kidneys with
milochondria dysfunction at 12" weks. QD705 also induced ordative stess-elated
responses and DNA damages in the [iver at 16" wegks. These informafion suggest
that cadmium-based QD is not safe for intravenous injection in humans. Chemical
characterization of radioactive ZnONP generaled from neuton actvation was
extensively evaluated before camying on animal studies. Tissues distibation and
Kineficsofradioactive ZnONP were studied in mice up fo 28 days.
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Intracelllar Zn" Release-stimulated TPEN- and Flavonoid-sensitive
GSK-3) Actvation s Involved in Cardiac Ischemia-reperfusion
Injury

Mei-Lin Wu (% 3544)

Insttutes of Physiology, College o{ Meqicine
National Taiwan Universit, Taipe, Tawan

The ischemic repefusion (IR Hinduced ncrease i oidaive sess s one of the major
causes of cardiae URénduced iruy. Inhbifon of the enzyme glycogen synnese
Kinase-33 (GSK-3p) has been suggested fo savage Ive myocardium i rat hear}s
from R irury. This sty ivestigated whether e R induced inacalller 20 (207
reease may activale GSK-3p, resung in cardec IR-injury. When neonata
cardiomyocytes were exposed o UR and fwo oxidans {ONOO"and Hy0y), a marked
increase i the [0 ws seen, resuling in 2" rekease from Zninding proteins,
with posiive feedback befieen the ncreases in the (2% and 07"} A igh afindy
7% chelaor, TPEN, inhbled the 20 release and protcted agaist R- and
ovdant-nduced myocyte apoplosisfor tleast 24 after removal of he TPEN. Potent
favonoids (baicalin, luteolin, and fiset) and 0126 (a MEK112 innibilor) had fitle
effecton the [0 and [Zn"} increases,butprevented e apoptoss. GSK3 inhibtors
(SB216763 and LiCY) inhibited UR-nduced inury. In adult rat hearts, TPEN, baicalein,
and LiC again markedy nhoed [R injury. TPEN, 0126, or favonaids signfianty
inibited the UR- or Zn% increase-induced dephospfonation of (35K-33 at Serd and
ohosphoryiton af Ty216. However, TPEN alvays provided more cardiac protection
than the iniitor fested n he present stdy. Thus, 217 chelaon by TPEN or
anplcation of natural producs, ie. favonoids, may 08 novel bensficial therapeutc
statsgis fo the reatment o cariac R inury.
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Membrane Specialization and Trafficking in Polarized Epithelia;
Functional and Disease Implications

Tung-Tien Sun (A X £)

Departments of Cell Bology, Dermatology, Phamacology and Urology
New York University Schoal of Hedicine
Neww York, NY 10016

An important feature of epithelia is that heir apical domaing re physically separated
by celller junctons from the basolateral ones; these epihelal apical domains
perfom a wide range of orgen-specfic funcfions including adsorpfion, secrefion and
prysical protection. Memmalian blacder epithelum (unothelium) s a straffied
squamous epifhelum whose apical surface forms one of the most shrking
permeabilty bamers known to exist in nafure. This surface is covered by 16-1m
grotein paricies that are packed hexagonally forming naturally 2-dimensional crystals
(knaum as “urothelial plaques’). Ezry studies analyzed the ulrasiructure of these 20
membrane crystals but Il was known about the protein composiion and function of
these unique biomembranes. Our team hes devised ways to- puy miligram
Quaniies of bladder urolheli! plaques; shown that they contain 4 highly conserved
membrane profeins thet we named uroplaking (UP) la (27kd), b (28kd), I (13kc] and
iz (47kc]: established that UP's are major urothelial dferentiaton products; cloned
the cDNA and genes and establisned the fransmembrane topology of UP's; shown
that UP's form UPIal and UPIbla heferodimers before they can exi fom the ER fo
form 3 nederotelramer, s of which then assemble info @ 16-om parice: and obtained
8 UP structure at ~6A resalution by cryo-EM. Futhemore, we showed thatknockout
0f UP genes leads to the loss of AUM plaques and 2 compromised urothefial barier
funclion, thus establishing UP's as inegral subunts of urohelial plagues that
Contbute 1o the urothelial pemeabiity barer funcion. In fems of disease
impliafos, we showed that UP defciency 1 mice canlad o vsicourehera el
(Oackfon of wrin ik he ioney) ydronephrosi urine accumuation i reel peli)
ad, with a cerain genelic backyround, neonatal deeth ue to renal fare, We
emonstaed that UPla can serve as te receptor for the fype 1-fmbriated E. ool
Which causes 9% of Urinary tract infections, and ihat bacterial binding to the UP
"eceplr can cause a gobal conformational change i the 16-4m parce ncuding s
nstemorane  domins suggesting @ possile  mechanism  for  the
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bacerium-tiggered fransmembrane sgnalng leating o bectarial invasion. We 50
shoned et e S-upsteam sequences of UP genes can drie the
wothelum-specfic expression of various 0RCOeNES and be used for the
uroihelium-speciic knockout, o fumor SUppreSSOT GENes enabling te estabishment
of a panel of genetically modfied mouse models for dissecting the molecular
mechanisms of biadder tumorigenesis. Fnel, vie have discovered a number of ovel
oroein traficking mechineres that moduile the exocylc delivery and endocyli
deqradaton of ook, These stes demonsile that uroplakins piay important
bioagica functions and are invoed n several major wological diseases, and tht
mammalian biagder epihelum provides an excelent modl for sudying membrane
assembly and traficking.
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Molecular Network of Blood Pressure Control in the Brain Stem
Nuclei

Ching-Jiunn Tseng (¥ 74 #%)

Department of Medical Edcation & Ressarch
Kaohsiung Veterans General Hospital

The sympathetic nervous system has moved toward center stage in cardiovascular
medicine. Studies have demonstrated that symoathetic overactivy characterizes the
hyperiensive siate and participates in the development, maintenance, end
progression of elevated blood pressure (BP). A central nervous system-mean arterial
pressure (CNS-MAP) setooint theory has recently been proposed. f has been
hypothesized that hyperiension accurs as the resut of @ primary shit of the CNS-MAP
set point fo @ higher operafing pressure, which results in increased sympathefic nerve
actviy (SNA). The nucleus ractus soltarius (NTS) located e dorsel part of the
brainstem, was discovered 1o be an important sympathetic nervous system infegral
centet in the central nervous system.

In the past 2 decades, my researches heve focused on finding out verious
neuromodulafors that partcipete in BP and SNA confrolin the NTS. We have found
ATP, adenosine, angiotensin || and II, nitic oxide, carbon monoxide, insuln, IGF-1,
NPY partiipating in 8P control in the NTS. In the last seweral years, we further took
e advantages of molecular biological methods o investigate the malecular signaling
nefviork in the NTS on BP and SNA confrol. We microinjected verious
neuromodulators {e.g. adencsine, insulin, NPY) info the NTS of anesthelized rals and
Ohserved fheir BP efiscs. Besides, we excised the NTS to examine the changes of
diferent signaling malecules afer microinjzction of neuromodulatos. We verfied our
biochemica findngs by monoring changes of BP afer various Kinase inhibitors
pretreaiment. We found two signaling paliways that had seldom been considered fo
nvol in BP and SNA conirol in the CNS. We discovered tha the MEK12-ERK112
pathway, which was originaly discovered s a crcal regulator of cal divsion and
iferentaion, perticipates in BP contol in the NTS. Inibiion of ERK1/2 activaton
allenueted the dapressor and bradyeardic efects of adenosine and NPY. The
PI3K-At pattway,which lays a orical role i controing surval and apoptoss, also
Was found to play a key rle in BP control in the NTS. Inhibion of Akt actvaton
decreased the BP owering efiec of nsuin, We also scovered that there were
Oertain defects in ERK112 acivation nthe NTS of spontaneausly hypertansve s
{SHR). One of the passile pathagenesis of ERK112 nactivation in NTS of SHR is he
’"?eﬂsed reactive oxygen species (ROS) in the NTS. Inhibiion of ROS, by S0D
mlnjetic Or AT receptor blocker, increased ERK/2 actvafion in NTS and decreased
B SHR. We a0 found hat th common dowrseam pattway of ERK1/2.and Akt

n
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Central Modulation of Blood Pressure by Angiotensin Il Involves
ERK1/2-RSK Signaling Pathway to Inhibit n(NOS Activation
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Pharmacological and Genetic Accumulation of Hypoxia- Inducible
Factor-1a Enhances Excitatory Synaptic Transmission in
Hippocampal Neurons through the Production of Vascular
Endothelial Growth Factor
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Cooperation of TLR2 with MyD88, PI3K, and Rac1 in lipoteichoic
acid-induced cPLA,/COX-2-dependent airway inflammatory
responses
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Lapatinib Facilitates the Migration of HER2neg/low Breast Cancer
Cells via EGFR/COX-2 Overexpression in a miR-7-dependent
Manner
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