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Bacteriophages dAcinetobacter baumannii-from Basic Research to Application
Yi-Hsiung Tsend’, Nien-Tsung Lin, Chun-Chieh Tserig
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Acinetobacter baumannii is an important gram-negative opportunistic paémgausing
nosocomial infections. Pandrug resistAnbaumannii (PDRAB) isolates have been found to
increase in Taiwan since its first report in 1998tbe island. Directed towards phage therapy
using A. baumannii phages, this integrated research project considtree sub-projects: 1)
Isolation and characterization of the lytic phagepB3 of A.baumannii, 2) Molecular-level
interactions between phages and their Aagtetobacter baumannii, and 3) Application oA.
baumannii specific phages for nosocomial infection contrahich are carried out by
Yi-Hsiung Tseng, Nien-Tsung Lin, and Chun-Chiehngerespectively. The results obtained
so far are as follows.

Subproject 1 has completed characterization of @halgp53, including morphology,
growth of the phage and sequencing of a phage &agmf about 10 kb. Bioinformatics
analysis indicates that phage-homologous regiores @mresent in the host genome.
Occurrence of these Abp53-homologous sequencdsihdst suggests that horizontal gene
transfer may have occurred between the phage andhdst. However, presence of
homologous DNA regions in host disfavors the useAbp53 as the therapeutic agent in
control of A. baumannii infections. The results will be presented in ateost 118 General
Meeting of American Society for Microbiology, Mag-27, 2010.

Subproject 2 isolated 10 phages from wastewatedasajnated agAB1 to $AB9 and
dAB11. Electron microscopy revealed thgaB1-7 and¢pAB9 possess an icosahedral head
and a short tail that are typical of the fanfgdoviridae. Phage$AB8 and$pAB11l have a
contractile tail and an icosahedral head, a mogaotharacteristic of members of the family
Myoviridae. They all have short life cycles and large buizts In addition, these phages can
collectively lyse 89% (113/127) of the isolates,oaa which 97.3% (110/113) are MDRAB.
These properties suggest potential use of the ghagehage therapy. The results have been
accepted for publication in the Research in Micotdgy.

Subproject 3 has evaluated effects of chemicalpmydical factors on phage stability. The
phage was found to 1) be stable at low tempera(u?€8C, -80°C and 4C) for 8 weeks, 2)
lose infectivity at acidic pHs (pH 2 and pH 4) afes 11-week incubation, and 3) be stable in
chloroform (0.5% to 2%) for 3 weeks. These resaits useful for development of the agent
for biocontrol ofA. baumannii
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Isolation and Characterization of the Lytic PhadppB33 ofAcinetobacter baumannii
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A lytic phage specifically infectingh\. baumannii was isolated from a sputum sample
collected and designated as Abp53. This phage blasta infect 8 PDRABstrains, causing
complete lysis, and 4 other PDRAS&rains giving turbid clearing zones. This phage,
possessed a double-stranded DNA genome of 95 kb,ahaisometric head (60 nm in
diameter) and a contractile tail (143-nm long, M-wide) with tail fibers, resembling
members of théMyoviridae Al family. It exhibited a latent period of about hiln and an
average burst size of 100 PFU/cell. More than 26tgm bands were visualized upon
separation of the virion proteins in gel, with thest abundant 47-kDa band predicted to be
the major capsid protein. Sequence analysis of-kblfdagment from its genome revealed 8
genes, ORF251-ORF163-ORF313-ORF336-ORF1176-RF309t@RORF201, encoding
maturation protease, protein of no similarity, phaglated protein, 3 tail components, and 2
hypothetical proteins, respectively. The 3 tail tpios (ORF336, ORF1176 and ORF30)
shared 26, 21 and 53% identity with 3 discontinupagions within protein ACICU_02717
from A. baumannii strain ACICU, while hypothetical proteins ORF132da@RF201 were
similar to ACICU_02164 and ACICU_ 02163, respectyyelhich were 597 kb apart from
ACICU_02717 on the bacterial chromosome. Occurreatethese Abp53-homologous
sequences in the host suggests that horizontal tyensfer may have occurred between the
phage and its host. However, presence of homol @A regions in host disfavors the
use Abp53 as the therapeutic agent in controA.dbaumannii infections. The largest gene
orf1176 encoded 1176 amino acid long product almost pesse34% of the 10-kb DNA
fragment. Interestingly, Domain duplication wasrdun ORF1176 (1176 aa) and its similar
proteins encoded b&CICU_02717 and AB57_1286 from A. baumannii strains ACICU and
ABO0057 as well agp2l of Klebsiella oxytoca phage phiKO2. Compared with ORF1176
individually, the deduced proteins ACICU_02717 (3'da), AB57_1286 (3449 aa) and gp21
(3433 aa) revealed 5, 1 and 6 similar regions (8B0Q aa) with ORF1176, respectively, with
similarities from 36% to 43%. These similar regioabnost arranged one by one in
ACICU_02717 and gp21, hence, we assume that theasmg tail length may attribute to tail
domain duplication. Furthermore, we also found thate similar regions of 72-amino acid
with 43% identities exit inside ORF1176.
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Isolation and Characterization of Bacteriophage&onfietobacter baumannii
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Multidrug-resistant strains @fcinetobacter baumannii (MDRAB) are increasingly being
reported worldwide. Bacteriophage therapy is a m@k alternative treatment for MDR
bacterial infections. Althoug. baumannii infection has been experimentally treated with
phages, no MDRAB-specific phage has been charaetein first-year study, we used 125
clinical isolates ofA. baumannii as indicator hosts for the isolation of lytic pbkag
Altogether, 10 phages were isolated from wastewater designated asAB1 to $AB9 and
dAB1l. To classify the phages into morphotype-specgroups, phage particles were
examined by transmission electron microscopy. Phagd1-7 anddAB9 possessed an
icosahedral head and a short tail that are typit#te familyPodoviridae. Phage$AB8 and
dAB11l showed a contractile tail and an icosahedesldh a morphology characteristic of
members of the familiMyoviridae. To analyze the host range, the phage lysates sperted
separately onto the lawns formed Aybaumannii clinical isolates (125 from our collection
plus 2 type strains, ATCC17978 and ATCC19606A. alcoaceticus (ATCC33305), 1CE.
coli, 6 K. pneumoniae, and 3P. aeruginosa strains. The results indicated that phagé1,
dAB2, $AB3, $AB4, pAB5, pAB6, pAB7, AB8, $AB9, andpAB11 specifically infected 25,
25, 4, 20, 28, 4, 29, 9, 21, and 39 isolates.abaumannii, respectivelycollectively lysed
89% (113/127) of the isolates, but not any of ttieepbacteria tested. It is worth mentioning
that 97.3% (110/113) of the susceptible isolateseWwdDRAB. To visualize the virion
proteins, purified phage particles were subjecte@®@DS-PAGE separation, respectively. At
least 7 distinct protein bands, with molecular reaseanging from 20 to 110 kDa, were
visualized after the gels were stained with Coomdsslliant blue. The most abundant one in
the gel was a 35 kDa protein, most likely the majoat protein oth)AB1-7 andpAB9. In
addition,pAB1-7 andpAB9 possessed the similar properties such as egfgdrption (>99%
adsorbed in 8 min), a short latent period (<10 mamd a large burst size (ca. 200 PFU per
infected cell), indicating that these phages may beod candidates as a
therapeutic/disinfectant agent to control nosocbmfactions caused by MDRAB.
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Application ofAcinetobacter baumannii Specific Phages for Nosocomial Infection Control
Yu-Lin Liu and Chun-Chieh Tseng
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The rise of antibiotic-resistant agents was onehef most significant public health
problems from 28 century. In Taiwan, multidrug-resistant bactecan cause serious
disease and has been an important public healtiiggmonow. Therefore, interest is growing
in controlling the spread of these antibiotic-remis bacteria through environmental
disinfection methods. Up to now, bacteriophagesehzeen demonstrated to be capable to
inactivate multidrug-resistant bacteria on inangnabjects/surfaces. Therefore, application
of multi-drug resistant bacteriophages for nosoebroontrol is a potential method.  The
purpose of this study is to investigate the stighdf the phage which against Aainetobacter
baumannii in the prepared solution and to evaluate the Iitvob effectiveness of
bacteriophages for nosocomial control.

In the first year, the chemical and physical fastirat influencing the phage survive in
detergent-disinfectants were evaluated in a badded study. The evaluated chemical
factors involved in this study included phage difgbat various pHs and chemicals. In
addition, the stability of phage at different lesvef storage temperature was also investigated.
Our results demonstrated the phage was stablevaetperature (-28C, -80°C and 4C) for
8 weeks, but the phage stability at acid pHs (pah@ pH 4) would be lost after 11 weeks
cultivation. Moreover, the phage was observedetstable in the concentration of 0.5% and
2% chloroform suspension for 3 weeks. In our sttisy importance of temperature and pHs
to the stability of the phage might be determirmatiain of the stability experiments are still
under investigation.
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Mechanisms Underlying the Modulation of Dendritiir®s and Afferents in the Receiving
and Output Neurons of the Cerebral Cortex Subjettt€tbmpression

Guo-Fang TsengYueh-Jan Wang, Pei-Chin Liu

Department of Anatomy, College of Medicine, Tzu-Chiversity, Hualien, Taiwan
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Head trauma and brain tumor can affect cerebraiexovia mechanical as well as
chemical factors. In practice, compression is ofifh untreated for some duration since
asymptomatic meningioma is often observed for noriefore definite treatment. Today,
although we have better understanding of the pagfyolof meingiomas, the effects of
compression on neurons of the underlying cortexareriargely unexplored.

Using a rat model of focal cortical compressiorepidural bead implantation we found
mechanical compression causes the underlying ebgigramidal neurons, the major output
neurons of the cortex, to quickly remodel their dféic arbors and retrieve dendritic spines.
However, how does it affect the receiving neuroindhe underlying cortex and the associated
thalamocortical connection and the mechanisms afddiéc spine retraction and its
interaction with other spine-regulating factors tsues gonadal hormone and cholinergic
innervations remains unknown? With this in mindthe first year of this integrated project
we explored (1) the molecular mechanisms underhdegdritic spine retraction by first
developing the methodology to isolate synapse-@ssac postsynaptic fraction and
subsequent studies of the changes of the postsymaptamate receptor subunit expressions
and it regulatory mechanisms; (2) effects of cherlyic innervations, gonadal hormone, aging
and compression on the regulation of cortical neardendritic spine densities; (3) regulation
of the expressions of excitatory, AMPA and NMDA tglmate subunits, and inhibitory,
GABA, and GABAs receptor subunits in layer 1V stellate cells, theeiving neurons of the
cortex. Details of the findings and their significe are presented in each report. It's obvious
that the effect of compression on output and réegivweurons of cerebral cortex that we
revealed will better our understandings on the galtlgsiology of cortex affected by an
expanding mass such as tumor and providing hintslitacal decision-making regarding
patient treatments.
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Cerebral cortex is often compressed in trauma @eadies, however how does
compression affect underlying cortical neurons res&argely unexplored. Using an epidural
bead implantation model in rats we found epidu@hpression distorted the dendrites of
underlying neurons instantly and active dendritiodeling was accomplished in 3 days so
that dendrites were effectively shortened. Derdispines on these neurons were reduced
within 1 day of compression and failed to recovellofving decompression suggesting
long-term functional influences via downregulatioof excitatory connection. We
subsequently explored the molecular changes as$sdciaith the reduction of dendritic
spines.

First we explored the isolation of the postsynaptimponents associated with excitatory
synapses. We have worked out a protocol to prepamaptoneurosomes from the studied
cortex and had verified the purity of this fractiavith both electron microscopy and
immunoblotting of the expression of proteins spedib the postsynaptic structures. We are
now exploring the molecular changes underlying te#action of the dendritic spines.
Preliminary data show that compression changedktred of postsynaptic glutamate receptor
subunits and their activation appeared to undtdrkeretrieval of dendritic spines. We are now
in the process of finding out whether compressitiara the phosphorylation machinery
associated with the postsynaptic structures angahanerization of actin. These findings are
expected to shed light on the molecular mechanmesonsible for the quick modulation of
cortical neuronal dendritic spines and in addibdier thoughts on how this may be prevented
in clinical cases of compression. The fast onsé¢tbh@de pathophysiological molecular changes
demonstrated are expected to prompt cliniciansetsgess whether to postpone treatment
until syndromes occur following compression.
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Modulation of Cortical Neuronal Dendritic Spinestdractions between Compression,
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Using a rat epidural bead implantation model, wentb lately that compression reduced
the dendritic spines on cortical pyramidal neurimndays and decompression failed to restore
this. Since estrogen has been implicated in thelalgn of dendritic spines on hippocampal
neurons, we studied whether dendritic spines oticabpyramidal neurons changed during
estrous cycle and found that their densities wgodically regulated during different phases
of the estrous cycle, with higher density corresjpom to phase of high serum level of
estrogen. Ovariectomy reduced the dendritic spomethese neurons and exogenous estrogen
restored their densities. These demonstrate thatges supports cortical neuronal dendritic
spines. Since decreased level of estrogen is an&dl of aging and the latter is often
accompanied by dementia and linked to the lossholfirrergic neurons in the basal forebrain
that project to the cerebral cortex. We subsequentiestigate the role of basal forebrain
cholinergic neurons on the maintenance of cortamhdritic spines. Knowing that these
cholinergic neurons express NGF receptors, we tigsted the effect of NGF and found it
increased the dendritic spines on cortical pyramndarons following decompression and
this appears to mediate through basal forebraifingrgic neurons as lesion of the latter
knocked down the effect of NGF. We are now explprrhether epidural compression further
reduces the dendritic spines as well as dendrifiora of cortical pyramidal neurons of
ovariectomized animals to find out how estrogen #mel physical force of compression
interact with each other on the regulation of caitheurons. Results obtained are expected to
shed light on how and whether dendritic spines amtical neurons are regulated
independently by blood level of estrogen and thied@f mechanical compression.
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Effects of Exogenous Nerve Growth Factor on Congoesinduced Alterations of
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Compression of cerebral cortex is usually causedbriayn tumor, epidural or subdural
hematoma, intracranial hemorrhage, or head trauffas can cause diverse clinical
manifestations such as headache, nausea, vonstimyjre, focal neurological symptoms and
even mortality. We recently reported that physicampression of primary somatosensory
cortex (S1) leads to short-term sensory deficitshef affected rats, evidenced by behavioral
and electrophysiological tests (Lin et al., in g)eS hese findings prompted us to investigate
whether S1 compression elicits sensory deficit uglo disturbing the thalamocortical
connections. After S1 compression, male SD rat®weouped and allowed to survive for 1
day, 3 days, 1 week, 2 weeks, and 3 months. Usimgunohistochemical labeling, we found
that the expressions of glutamate receptor subuglitamate receptor 1 (GluR1) and
N-methyl-D-aspartate receptor 1 (NMDARL1) were sligltecreased in layer IV stellate cells,
the main thalamocortical receiving neurons, at ¥ @ad 3 days following cortical
compression. However, the expressions of GIuUR2G0&4 were unaltered at any given time
point. In contrast, the expressionsyedminobutyric acid A (GABA) and GABAs receptor
subunits were increased at 1 day and 3 days fallpv81 compression. These findings
suggest that the mechanism underlying S1 compregstuced sensory impairment may
involve the regulation of the thalamocortical coctiens. In addition, we used the Golgi stain
technique to illustrate the dendritic arbor of lay¥ stellate neurons, and carried out the
immunohistochemistry and the anterograde tracingeteeal the thalamocortical fibers in
layer IV of S1. Analyses of these results are ogpess.
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Vibrios adapt themselves to changing environmenith warious life styles, being
free-living, parasitic or symbiotic to multicelluldosts. The aim of this project is to identify
the mechanisms vibrios use to cope with variousrenmental stress.

In subproject 1, we demonstrated vibrios had mowations when incubated under
various chronic stress usingbrio vulnificus model. Cell density and duration of stress are
two important factors to influence phenotypic vaola in starvation. Many starvation
survivors haverpoS mutations, being either nonsense or deletion nutalthough acute
stress cross protection experiment did not showlawyen physiological response to different
environmental stress, we showed that cells evolreter one stress had increased resistance
to other stress, suggesting chronic stress caltdéeithe development of cells resistant to
multiple stress.

In subproject 2, we examined further the role oAUP68, which is one of the two katG
homologs found inV. parahaemolyticus genome. Using zymogram we demonstrated
VPAQO768 is a bifunctional catalase. Its expressias increased in starved cells, which
correlated to increased survival when starvedreekived HO, treatment. Growth inhibition
in hyper- and hypo-osmotic stress was observedPAOZ68 mutant. These results indicated
that VPAO768 can protedt parahaemolyticus from various environmental stress.

In subproject 3, the roles of two sigma factay®S and rpoE, were studiedRpoS
mutant,rpoE mutant and double mutant ¥f parahaemolyticus were created. ThgoE and
double mutants, but nopoS mutant, have reduced growth rates. When tested ssationary
phase cells;poS mutant is more susceptible to starvation, oxigatnd acid stress, bytoE
mutant has only increased susceptibility to he&sst When tested using exponential phase
cells,rpoS andrpoE mutants were more susceptible to acid and hesgsstrespectively.

In subproject 4, we applied proteomic and RT-PCRraaches to identify the genes
needed to combat acid stressvirparahaemolyticus. Two genesg¢sdA andrafH, were found
to have increased expression, but expressionpa$, the sigma factor considered major
regulator of stress, remained unchanged. In a sapéd nl0-derived V. parahaemolyticus
mutant library, 6 mutants showed reduced acid tasie and failed to survive at pH 5.
However these genes have not been reported tovodvéad in acid resistance and may
represent novel mechanism for acid stress survival.

We have shown that vibrios have some unique featumeresponses to various
compared to theEscherichia coli model. Since Vibrio is considered a marine
environment-adapted heterotrophic genus, the mgamaind evolution of stress-related
physiological response should be considered ingp@ate natural environments. We expect
to pursuit that in future studies.
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Evolution and Phenotypic Variation Wibrio vulnificus after Various Longterm Chronic
Stress Conditions
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Vibrio wulnificusis an important human and fish pathogen. Studyimay tresponse to
stress may help us understand how this pathogeisfgen the environment. In this study we
examined the response\afvulnificusto starvation.

High proportion of cells survived for long-term wtation demonstrated altered
hemolytic, proteolytic activities, and motility. D analysis of 13-months survivors
indicates that the survivors are genetically hegfeneous, even if they are phenotypically
similar. Surviving populations from duplicate exipeents receiving identical inoculum were
different in genetic composition, indicating thaingvors evolved independently in each
experiment, not persisting members of the inocytapulation. Bacteria starved for 2 months
under low cell density remained high viability awdd type phenotype, therefore high cell
density is required for mutation and survival dgriprolonged starvation. Re-examine the
phenotypic variation in cells starved under varialensities showed that variation did
increase with cell density and duration of stanstiWe found that many starvation survivors
have rpoS mutation, being either has nonsense mutation t@tide. This may lead to the
observed increased competitiveness when being loared with wild type strain.

We have examined the acute stress effect with @uadection experiments and found
that stress combination generally caused highetaitgrcompared to single stress. We then
cultured the cells under stress condition for prgéed period of time, allow them to evolve
and fix the genetic change, before test them fberostress condition. Similar to what was
found in prolonged starvation, phenotypic variatwas significant in other stress treatments.
We also found increased resistance to other streske evolved population. This result
suggests that chronic but persistent stress maltdte mutation. Although the acute stress
result suggests that generally no cross protedietween two types of stress, our chronic
stress result indicates that some genetic modibicatould provide benefit to different stress.
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Characterization of a Bifunctional Catalasé/ibrio parahaemyolitcus and Its Role in
Response to Acid, Starvation, Osmotic and Oxidabtress

Pei-Chia Yan§ Ling-Chun Lit*, Mei-Shiuan Yd, Zi-Li Wang'
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Vibrio parahaemyolitcus is an important foodborne pathogen. The genomumlyst
revealed there are two copies of bifunctional easted (VPA0768 and VPA0453) exist\in
parahemolyticus genome. In this study, we constructed the VPAOTG8Nt and assessed the
influences that might arise by this genetic defe@gimogram assay showed one of three
detectable catalase activities was significantlgaired, which was designated as Group C, by
comparing with electromobility pattern of wild type addition, the group C catalase was
also confirmed as a bifunctional catalase (KatG dlog) by double staining. Under acid
stress, Group C catalase can be induced promptlycanfer a protection role. To test the
survival of exponential and stationary phase ceflswild type and VPAO768 mutant in
starvation condition, cells were treated with adfl sea water for 24 hr. The protein extracts
of starved cells showed the other pattern exhipitmgh level of catalase activity in
zymogram gel, suggesting it might be involved isp@nding to starvation stress. Besides, the
location of electromobility of this pattern was 4o to that of the Group C catalase. The
starved cells were also subjected to hydrogen [mEoand confirmed a role in protecting
cells from second stress. Moreover, the growthbitibn of VPA0O768 mutant was observed
when cells were cultured in hyperosmotic or hypoat#nconditions. Taken together, we
suggest VPAO768 has a potential role in proteatiits from several environmental stresses.
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Response o¥ibrio parahaemolyticus to Environmental Stresses: Role of RpoS and RpoE i
Stress Survival

Mei-Shiuan Yd', Ling-Chun Lirf, Zi-Li Wang*
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Science§ Tzu-Chi University Hualien, Taiwan
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Vibrio parahaemolyticus is a halophilic gram-negative bacterium that uguahabits in
coastal and estuarine waters. In Taiwan and Japarthe important seafood-borne pathogen.
Patients usually caused acute gastroenteritis bhgwuoption of seafood contaminated Wy
parahaemolyticus. Since they are widely distributed in marine eonment and exhibit
several life types, such as free-living organissysnbioists of marine animals, and pathogens
of human and marine animals. In response to changasvironmental conditions, they need
to continually modulate gene expression by altévaeatigma factors. In this study, we aim to
clarify the role of two alternative sigma factoRpOS and RpoE) in environmental fitness of
V. parahaemolyticus. It has been known that RpoS is responsible faticstary-phase and
stress response gene expression and RpoE, anEapasmic function (ECF) sigma factor,
is involved in bacterial adaptation of envelop stteCompared to the growth curve of wild
type, therpoS mutant showed similar growth pattern, and bothhefrpoE mutant and the
rpoS rpoE double mutant showed the reduced growth ratethmyt reached similar optical
density with wild type in late exponential and &taary phases. In the outer membrane
protein profile ofrpoE mutant, two distinct bands were abolished compé#wetthat of wild
type. In stationary-phase cell$0S mutants were more sensitive to oxidative, staovatand
acid stress conditions, bypoE mutants were only sensitive to heat stress. InrastrpoS
and rpoE is not required for exponential-phase cells to iserwnder conditions of cold,
oxidative stress and starvation, but they are it@mbrfor acid stress and heat stress,
respectively. Besides, a novel gene (VP2094) engodimolybdenum cofactor biosynthesis
protein that are related to cold resistance wastiiiked by the approach of mutant library
screening.
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Physiological Adaptation and Gene RegulatioMbfio spp. to pH Fluctuation

Guang-Huey Lin Tze-Kang Lin, Yi-Ding Huang

Institute of Microbiology, Immunology and Molecullfedicine, Tzu-Chi University, Hualien,
Taiwan
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MostMibrio species are natural inhabitants of estuaries eadvater, and can cause food
borne diseasand wound infection. In response to variety of immmental conditions,
Vibrio spp. should equip with the capacity to sense,aalapt to environmental fluctuations.
Low-salinity challenge, oxidative stress, tempemtchanges are the most popular topics to
be addressed iNibrio species. In this study, we focus on the effecpldffluctuation on
Vibrio species. First of all, proteomic approach wadiepgo study the protein expression
profiles in bacterial cells cultured under differgaH. Beside the proteomics approach, we
have examined the RNA transcription profiles éayR, ompR andrpoS after acid treatment,
to identify the possible regulatory genes\ébrio species under pH fluctuation. Results
demonstrated thatsdA and rafH showed differential transcripts while in countesida
treatment under different temperature. However abel regulator,rpoS, revealed no
significant difference after acid stress. In comalbion of proteomics and RNA expression
patterns, it will be very helpful for us to undensti gene regulatory mechanismMdirio spp.
while encounter stress environment. Mutant librafyibrio species were constructed by
using a TdAO-dervied transposon. After screening of at leasO@,@ansposon insertion
mutants ofV. parahaemolyticus, we had isolated 6 mutants lost the ability tovsar in the
mild acid condition (pH5). These mutants showededk#int survival ability encounter
different stress condition and demonstrated diffelaofilm forming ability. We will focus on
several novel genes which were identified from mutébrary to understand regulatory
pathway of stress response\oparahaemolyticus. Results of this study might provide further
insight into the interaction ofibrio species to environmental fluctuation.
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Structural Proteomics of Hepatitis C Virus
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Infection with hepatitis C virus (HCV) can causeexe liver diseases. The HCV carrier
population in the world is about 2%. Neither areefive treatment for chronic HCV infection
nor a vaccine to prevent HCV infection is availabght now. At present, the treatment of
HCV-infected patients is using alpha-interferonlyCabout 50% of HCV-infected patients are
responsive to the treatment of alpha-interferonqpibavirin). Therefore, the developments
of vaccines and new anti-HCV drugs are urgent.cBtral information of HCV proteins will
help vaccine development and search for anti-aig&ints.

It takes a multi-discipline collaboration to stutlye structural proteomics of HCV.
During the past two and half years, we discusseeareh information and shared the research
materials: Projects 1 and 3 are conducting theystudthe HCV core protein structure using
E.M. and AFM; Projects 1, 2, 3 and 5 are conductiveystudy on the lipid raft structure for
HCV replication; Projects 2 and 4 are conducting #gtudy on the fusion between HCV
envelope proteins and cell membrane; Projects ban@ conducting the study on HCV NS3
and RdRp. (Note: we did not continue project 3 he third year, 20090801-20100731).
Through this collaboration, we will understand moggarding structural information of HCV
proteins.
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Structural Analysis on Hepatitis C Virus Core Ass&nand Core Protein-lipid Interactions.
Shu-Hsuan Lih Jiun-Long Chung Je-Wen Liod
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Hepatitis C virus (HCV) has become one of the magocerns in public health. Despite
the seriousness of the problems caused by this,vine HCV is among the least understood
viruses to date. In order to have a better undailgtg to this virus, it is crucial to have the
structural and dynamic information of the virus d@hd virus proteins. Because of the small
size of the virus, it is traditionally very diffituto image the virus and obtain direct
information of the virus proteins on virus surfaaed within. A naval approach for this
purpose is therefore required.

Atomic Force Microscope (AFM), a research tool ianatechnology, has become
increasing important in biological and biomedicesearch. The sample preparations for the
AFM imaging are relatively simple, no harsh phykieachemical treatments are required.
Thus, the disruption of the samples during the gnamons is minimised. Among all, the most
important feature of the AFM is the fact that iripés the observation of samples in buffer
solutions, so that biological samples can be studienanometre scales in their native and
functional states under their physiological comii, allowing not only their structure, but
also their dynamics to be analysed. This studyiegphe AFM to study the HCV core
assembly and the importance of the hydrophobic @ibtal of the core protein in the
assembly process. As the virus core in mature wWwuevered with a layer of phospholipids
obtained from the host cells, the correct struttcwaformation of the core protein might also
affected by the interactions between the core praed lipids. This study also investigated
the structural changes of the core protein upograation with the lipid DMPC by means of
biophysical techniques such as fluorescence wagtieshifts and circular dichroism (CD).
According to the AFM data, the virus cores assethblefull length core protein 1-191 had a
diametre of approximately 38 nm which is very clas¢he size oFlaviviridae viruses and is
significantly larger than the cores assembled g pootein 1-116 with hydrophobic tail
truncated (approximately 22 nm in diametre) indigathat the hydrophobic tail of the
protein did contribute to the assembly of the vitases. CD data revealed a 2.4 fold increase
in a-helix and 25% decrease firsheet structures in the core protein upon intergatith the
DMPC meaning that the protein-lipid interactionsoaplayed an important role in the core
protein structuring in virus particles.
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Hepatitis C virus (HCV) is an enveloped, posititeasded RNA virus classified in the
Hepacivirus genus of the Flaviviridae family. TheC¥ genome encodes structural and
nonstructural proteins. The nonstructural proteeasd HCV RNA assemble in the
endoplasmic reticulum membrane to form complexcstme, termed HCV replicons. HCV
replicons reside in detergent-insoluble subcelluflmmains or lipid raft. However, the
morphology of HCV replicons and how their structugge affected by the replicon-related
genes are not clear. In this project, atomic foreeroscopy (AFM) is used to characterize the
HCV sub-genomic replicon structures. The membrdoiation assay was used to separate
membrane fractions and western blotting was usadetatify fractions containing the HCV
sub-genomic replicons. Disk-like structures wereavbed by AFM from fraction 2 samples
derived from HCVsub-genomic replicons but not thiseen parental Huh-7 cells. Circle-like
structures were seen with TEM from the same fractintibodies with gold-particles were
used to confirm that these disk-like structuresendCV sub-genomic replicons. F2 samples
from cells treated with interferom-to reduce the expression of HCV sub-genomic repic
showed no disk-like structures by AFM. Finally, kkedown caveolin-2, a lipid raft-related
gene, showed a different disk-morphology, indigatinat the disk-like structures occurred in
HCV sub-genomic replicons depended on caveolin-2.
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Enrich the Detection of Sequence Similarities ofNHRYoteins by Using Structural-based
Substitution Matrix

Meng-Jiun Lai
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Sequence similarity search against existing datsbhas been a widely used approach to
derive hypothesis concerning relatives and funstioha sequence. The performance of a
search algorithm partly depends on the employedstdubon matrix which scores the
alignment of one residue against another. Varialsstg#ution matrices for protein similarity
search, such as PAM and BLOSUM were 20x20 symmegtaitrices derived from sequence
alignments of related proteins. However, in seqaermmparison, using a common matrix for
all proteins regardless if they have known protiictures excludes the benefit might gain
from the structural information.

Here, a combination of the sequence search toolAHL and the position-based
structural substitution matrix is proposed. Theiemment of a residue in a protein structure
is described by its secondary structure, solvernessibility, and hydrogen bond forming
pattern. Using the approach is hoped to detecsithgar sequences in the twilight zone with
sequence identity lower than 25%. The applicationHECV proteins with solved structures
will be presented.
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Interactions between Hepatitis C Virus NS3 and Tedlular Proteins
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Hepatitis C virus (HCV) is etiologically involveah iliver cirrhosis, hepatic cancer, and
B-cell lymphomas. Molecular mechanisms regarding VH@athogenesis are not well
understood. HCV NS3 protease domain but not haicksnain was found to interact with
cytosolic 5'(3")-deoxyribonucleotidase (dNT-1) ieagt two-hybrid screening. Interaction
between HCV NS3 and dNT-1 proteins was further destrated by IP-WB and confocal
analysis in the cultured cells. Binding domainstttdse two domains were also determined
using yeast two-hybrid system. Cellular dNT-1 atgiwas repressed by HCV NS3 protein in
the transiently-transfected system. FurthermoreY h@uld repress the dNT-1 activity but
not down-regulate its expression while dNT-1 hasefffect on the HCV replication and
protein processing. Thus, our results suggest H@¥ reduces the dNT-1 activity through
NS3 and in turn causes diseases.

Genes differentially expressed (over-expressedwmneregulated) in HuH7 cells with or
without HCV sub-genomic replicon were identified #ig-RT-PCR. Genes over-expressed in
HCV replicon cells could be the factors facilitatiHCV replication while down-regulated
genes could be the factors repressing the HCV capin. Heparin cofactor Il (HCII)
identified by ddRT-PCR was down-regulated in HCWlien cells. To determine whether
HCIl represses HCV replication in the HCV replicaystems, both loss-of-function
(knockdown of HC II) and gain-of-function (over-ergsion of HC Il) approaches were used.
Our results showed HC Il could indeed inhibit HG&plication. Furthermore, heparin could
reverse the suppressive effect of HC 1l on HCV iogpion. HCIlI represses the HCV
replication possibly through interacting with HC\SRBI protein. The binding domains of HCII
and HCV NS3 proteins were also determined by y®esthybrid system. In conclusion, our
studies suggested HC Il could interact with HCV N&8tein and in turn represses HCV
replication. Further studies to characterize thechmaisms how HCV down-regulates the
expression of HC Il are needed.
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The Pathophysiological Effects on Liver CellsMgmordica charantia.
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Liver diseases are considered to be an importaathheroblem that result in serious
health problems and exhaust lots of medical ressurlt is becoming increasingly evident
that chronic viral or metabolic liver diseases atreisk for the development of hepatocellular
carcinoma. Obesity, a rapidly growing health issise,a risk factor for cardiovascular,
metabolic, neoplastic and sleep-disorder compboati Numerous efforts have been directed
at the development of effective liver-specific tygeutic strategies by natural products. Diets
rich in bioactive phytochemicals are used for botévention and treatment of liver diseases
recently. Momordica charantia was reported to have some biomedical activitieshsas
anti-inflammation, anti-virus, anti-tumor and adtabetes. Our recent results showed that
extracts ofMomordica charantia inhibit the growth of Hep G2 and the viral contagmHep
G2.2.15 cells. It also showed the anti-hepatitivifal effects and anti-diabetic effects on
3T3/L1 adipocytes. Results of this study indicateat the effects dflomordica charantia are
fluctant, the components extracted from the stethlaaves are more bioactive than others.
There are several purified compounds isolated framat species oMomordica charantia
showed bioactivities in previous investigations. ¢xig all these compounds, MC-1, MC-9
and MC-10 are newly identified ones, MF-5, MS-1 an8-2, didn’t show inhibitory effects
on anti-tumor effects. Both MC-1 and MF-D1 showegh#icant anti-tumor activities on Hep
G2 and MDA231 tumor cells, respectively. MC-9 an@40 can protect normal liver FL83B
cells from Ca@*-induced cell damages. For the delayed purificatibMomordica charantia,
the amount of these compounds are not enough tertake& the anti-diabetic study on
animals. In the third year, we have also estaldishepossible system for exploring the
molecular mechanism of NIH/3T3 adipogenesis andravgd the method to induce obesity
and insulin resistance in mice using a liquid diering the second year. In addition, a
yeast-constructed screen system was also estalgligdri the synthesis of terpenoid functional
genes that can be used to analyze the second HietsiodMomordica charantia.
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Investigation of Anti-tumor Mechanism on HepatonyaMomordica charantia
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Momordica charantia, commonly called bitter gourd, was recently repdtio have some
biomedical activities such as anti-inflammationti-ailabetes, anti-tummor and anti-virus
effects. Our previous investigations revealed teHtanol crude extracts d¥lomordica
charantia showed significantly effects on inhibiting the gth of some tumor cells.
Hepatocellular carcinoma cell line is observedemhe of the tumor cell lines sensitive to the
extracts oMomordica charantia.. To clarify the anti-tumor potential d&omordica charantia
on hepatocellular carcinoma, we used Hep G2, HepM8G2 and HepG2.2.15 cells to
comparatively evaluate the cell growth inhibitiohMomordica charantia at doses from 0.1
to 2mg/ml. Among all the crude extracts, fruitsMdmordica charantia extracted by ethanol
was found to be more effective on inhibiting thewth of hepatocellular carcinoma cells.
According to different species, the effective dosssd for inhibiting the cell growth are
different. It showed from the results that thmordica charantia-induced apoptosis in
hepatocellular carcinoma were p53 and caspasependent. To realize the anti-tumor
mechanism ofMomordica charantia on hepatocellular carcinoma, we further used five
compounds purified from the stems and seeds, MMQ;9, MC-10, MF-5 and MS-2, to
investigate the possible anti-tumor components ap HG2 cells. Among these five
components, both MC-1 and MS-2, especially for ME@hbwed an inhibited cell growth on
Hep G2 cells and a contrary effect was found bydtier compounds. The expression of
proteins indicated MC-1 might be one of the possit®mponents ifMomordica charantia
resulted in cell apoptosis. To further investigabe possible biological roles of other
components purified frolMomordica charantia, MC-9 and MC-10 were used to evaluate
their anti-oxidative activities by FL83B cells imi¢ study. The expression of JNK, p38
MAPK, Erk and Akt indicated that MC-9 and MC-10 malgy a modulated role in regulating
copper-induced oxidative stress in hepatocytes.
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We found two crude extracts that could promote @gimesis and enhance insulin
stimulation and two other extracts that could iithéldlipogenesis during the first year of the
work. The plan to purify the active principle ineghcrude extracts was stalled because our
collaborator could not produce enough extractsafimal study. We explored the molecular
mechanism of NIH/3T3 adipogenesis and improvednkéhod to induce obesity and insulin
resistance in mice using a liquid diet during teeosd year. We continued the work in the
third year.

The mice were fed with high sucrose liquid diet aagular chow ad libitum. The calorie
intake was about 50% higher in mice fed with thet.dThe average body weight was about
30% higher than the control group after 8-12 weélesting blood glucose and oral glucose
tolerance test showed these animals were diabEte.abnormality disappeared completely
one month after they were fed with regular chowyoiihis animal model of obesity and
insulin resistance is easy to induce using a ngasive and non-toxic treatment and at a low
cost. It serves as a platform to screen for in vmpoglycemic activity. In addition, this
model provides an opportunity to understand whepained glucose tolerance induced by
overeating is irreversible and search for biochammearkers predicting the irreversibility of
impaired glucose disposing ability.
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Genetic engineering of secondary metabolitesatrharomyces cerevisiae could be used
to study novel enzymes for several purposes: iviges insights into the evolution of these
specific biosynthesis pathways and into the ewohaiy relationships between fungi and
plants; it provides attractive taxonomic markers disstinguishing between closely related
plant species and between different batches ofahgneparations; and it may also provide
bioactive compounds of medicinal importance.

Twelve and fourteen lines Maccharomyces cerevisiae haploid mutants expressing the
nourseothricin (Nat) or hygromycin (Hyg) resistancespectively were constructed from
sporulation of diploid yeasts carrying plasmid pR&4rg7.

To directly select the terpenoid cyclase frolaenp cDNA libraries, a gateway plasmid
PYES-52-Leu was constructed. Growing the haploicasy® on leucine minus media
containing 5-fluoroorotic acid (5-FOA), the yeastlavill excise plasmid pRS416-erg7 and
maintain plasmid pYES-52-Leu with a proper terpdnaiclase. The URA3 gene of
pRS416-erg7 will convert 5-FOA into 5-fluorouratilat toxically arrests the yeast grawt
and the survived plant terpenoid cyclase of pYES-82 will complement the defect
mechanism of yeast 2, 3-oxidosqualene cyclization.

This system could be generally applied as a dmadtrapid screening tool for positive
selection of terpenid cyclase from plant cDNA litiea.
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Epstein-Barr Virus (EBV) immortalizes human B lyngalyte to prevent cell death thus
establishes the permanent infection of EBV in ho&BNA2 is essential for such an
immortalization process and was further implicatedactivation of EBV promoters and
transcription of some cellular genes. EBNALP playsnajor role in co-activation with
EBNA2 and is also critical for EBV transformatioBBNA1 and one region of the viral
genome, the latent origin of plasmid replicationR®p were known necessary and sufficient
for replication of the viral plasmid. When oriPsgpplied with EBNA1in trans will provide
efficient duplication, partitioning and maintenaraieplasmids bearing it. Latent membrane
protein 1 (LMP1) appears to be the major transfogwprotein of EBV among all EBV latent
proteins expressed during latency. LMP1 acts amatitutively active receptor-like molecule
that does not need a ligand and can induce a yamietellular genes that enhance cell
survival as well as adhesive, invasive, and angimgeotential.

To have a better understanding of the molecularehodl EBV latent infection and
develop strategies for screening potential anti-EdBUgs, we organize a research team to
perform this three-year research project. The tjuieed faculties are from department of life
science and housed in the same floor. All of theedhprinciple investigators have strong
backgrounds in molecular biology and biochemistryteet the requirements for pursuing
this integrated research project.
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Transcription of specific EBV promoters and celiugnes driven by Epstein-Barr Virus
(EBV) nuclear antigen 2 (EBNA2) and leader protgiR) is essential for immortalization of
B lymphocytes by EBV infection. The interaction Wween EBNALP and p53 was
documented previously and the interactions of pb@ BBNALP, p53 and EBNA2 were
further emphasized in our study, suggesting p53 ow@tribute in cell defense to EBV
infection. Among all three types of EBV latencydnfed cells, the expression levels of p53
were extremely low or barely detectable in the EB%cted cells in comparison with the
phenotypes of EBV negative cells. Our results riegedhat ectopically expressed p53
strongly down-regulates LMP1 promoter activity aated by EBNA2 and co-activated by
EBNALP. Our current data suggested that p53 canuitecorepressor sin3A to repress
EBNA2 mediated transcription which was implicatactell protection from EBV infection.

The co-chaperone BAG family proteins, BAG3, is egulated in EBV latency infected
cells at both mRNA and protein levels. In particulaur results demonstrated that EBNA3A
can activate BAG3 promoter reporters but neitheotther EBV latent proteins. Interestingly,
we found over-expression of BAG3 are able to doegutate EBNALP co-activation with
EBNA2 while over-expression of BAG3 alone possemg/ Vimited up-regulating effects on
EBNA2 response to the LMP1 promoter reporter. Gasults revealed that the conserved
BAG and PXXP domains of BAG3 are essential for r@mng of the repressing activity to
EBNALP, whereas WW domain and serine-rich are dispble. The interaction between
EBNALP and BAG3 is implicated in down-regulation®BNALP co-activation. In addition,
a cell based LMP1 promoter reporter assay systgansrated for screening cellular factors
targeting to EBNA2.
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Mechanistic Insight into EBV Nuclear Antigen 1 meteid Transcription Activation and
Development of High Throughput Assay Systems foe&aing Potential Anti-EBV Drugs
Targeting to EBNA1

Lee-Fong Lin

Department of Life Science Tzu-Chi University, Haal Taiwan
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The Epstein-Barr Virus (EBV) nuclear antigen 1 (E&N is the most prevalent EBNAs
and can be detected in all EBV associated dise&dNA1 enables the persistence of the
episomal viral genome, which is required for thiiation of DNA replication from the EBV
latent origin (oriP) and the stable segregatiothefviral genomes during cell division. In our
preliminary results obtained from proteomic anadydsoth nucleolin and ribosomal protein
L4 (RL4) were identified as EBNAL associated caltuproteins, and with the successful
gain-of-function analyses we demonstrated that-expression of either RL4 or nucleolin
was sufficient to potentiate ENNALl mediated tramgmn. The significant functional
domains contributed to the interaction of each grotvith EBNA1 were also addressed.
Based on the functional features of EBNAL in EBYédation cycle, we have generated two
modes of cell based high throughput assay systemscfeening of the potential anti-EBV
drugs in the context of B lymphocytes. Our resdésionstrated that two EBNA1/oriP based
reporter cell lines can produce consistent an@btdi measurements. Our preliminary results
demonstrated that EGCG has a strong negative affedEBNA1 activation of oriP based
episomal reporter, suggesting EGCG possesses aagoieBV activity.

Taken together, we aim to uncover the molecular haeism of EBNA1 mediated
transcription from episome and DNA synthesis in EB¥ction cycle and these results will
lead us to find new potential drugs for treatingvE&ssociated diseases. Furthermore, the cell
based high throughput screening systems will apaggqowerful tools to screen the potential
anti-EBV drugs or natural compounds in the neaurtit
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Mechanistic Insight of Cyclooxygenase-2 induced_aient Membrane 1 in EBV Associated
Cancers and Development of High Throughput Assaye®ys for Screening of Potential
Anti-EBV Drugs from Compounds Isolated from GreezaT

Hong-Chi Chen

Department of Life Science, Tzu-Chi University, Hela, Taiwan
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Among all 9 EBV latent proteins expressed duringray latent membrane protein 1
(LMP1) appeared to be the major transforming prot¢iEBV, thus far, LMP1 appeared as a
potential drug target for EBV-associated malignantiie C-terminal of LMP1 has been
shown to be responsible for transducing LMP1 sgbalactivate NkeB which is implicated
in transformation outgrowth of B lymphoblasts ug®BV infection. In addition, NReB has
been shown to play a critical role in regulationGdx-2 expression and EGCG, the major
catechin isolated from green tea, has been shovimhtbit Cox-2 activity through blocking
NF-«B activation. During transient transfection, thepmssion of full length LMP1 in
HEK293T cells induced the activation of NB-luciferase reporter (3&BL). Strikingly, our
results demonstrated EGCG potentially causes angstreduction of NReB activation
mediated by LMP1 through increasing of LMP1 protéegradation. In addition, we found
LMP1 can also induce formation of autophage. Tdlifate the study of the mechanism by
which LMP1 induced formation of autophage, a GFRBL&ably expressed cell line was
generated and specific localizing pattern of GFRLEan be visualized upon LMP1
expression is induced. In addition, a specific GIRt was recorded using flow cytometry
once autophage formation was induced with serunatsbn. Further more, a cell based
LMP1 induced NKkB reporter system was successfully generated. Tigh throughput
system is further utilized for screening potentati-EBV drugs targeting to LMP1/ B
signaling pathway. Our current data suggestedBREG can target to LMP1 and appears as
an anti-EBV drug to treat EBV associated malignesici
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A Prospective Study of Positive Emotions, Resileerand Stress.

Wan-Lan Chett, Ching-Cha Chang, Ying-Shing Chien, Lin, Su

Department of Human Development, and Graduatedstof Human Development-Division
of Psychology, Tzu-Chi University, Hualien, Taiwan
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Objective: Results of empirical studies on positive emotioncluded that positive emotions
facilitate coping with adversity, undo the negateffects of stress, and promote psychological
well-being. However, several questions remain tdubther discussed. One major question is
that most studies employed cross-sectional insbéadhry approach to measure emotion and
stress; therefore, the precise link between stressfents and emotions could not be
investigated. Secondly, what psychological traifuence individual's capacity to maintain
positive emotion when facing stressful event. Hypalvhether initial levels of positive
emotions predict future positive emotions and peladical well-being. The current study
adopts a longitudinal design to address these igunest

Methods : Approximately 120 participants will be recruite@rn two universities in eastern
county of Taiwan from March to mid-June in 2010e¥lare recruited in a variety of ways,
including announcement in 2 Introduction to Psyolylclasses, and fliers posted at dorms
and PTT Bulletin Board System. For inclusion in ttedy, participant has to meet the
following criteria (a) age between 18 and 25 yeéyscollege student, and (c) be able to fill
out daily Web questionnaires for 14 days. An indiil session is scheduled on campus for
each participant. The main feature of the studyuahe a brief semi-structured interview in
which background information including age, liviajuation, and history of health will be
obtained for the purposes of describing the charstics of the research sample. In addition,
the following measures will be obtained: Stated{Tramxiety Inventory; Beck Depression
Inventory-Il (BDI-II); Ego Resilience-scale; Posii and Negative Affect Schedule; and
Perceived Stress Scale. Participants will be gwebsite address containing emotion and
stress questionnaires to be completed and instrdot&egin filling them out in the evening
on the day of meeting, and continue for anothercdi®secutive days. Ten weeks following
completing of the prospective daily emotion an@sdrreports, participants will be scheduled
an individual appointment and asked to fill out BIDland health related questionnaire.
Results and DiscussionTheoretical and clinical implications of this dyuwill be in-depth
discussed after completing the data collectionheyeind of June.
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The Basic Studies of Methamphetamine in additiarxidity and Treatment

Chung-Chih Kud? _Zung Fan Yuah Hsun-Hsun Lifi, and Ming-Huan Chan

Institute of Neuroscienéelnstitute of Physiological and Anatomical Medicinknstitute of
Pharmacology and ToxicologyTzu-Chi University, Hualien, Taiwan
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Methamphetamine (MA) is a currently abused stimuilafaiwan and around the world.
In addition to addiction, chronic or high dose esyp@ to MA results in neuronal toxicity,
such as psychosis and persistent cognitive defiagswell as cardiovascular impairment.
Thus, this integrated program was performed to dtigate MA-induced behavioral
dysfunction, neuronal activity and cardiovasculéteration. According to the first year
findings, the continuous second year studies arélisvs. In component project 1, we
determined the restorative effects of calcitriolGRNF activator, on MA-induced cognitive
dysfunction. Data indicated that calcitriol treatmefor 7 days significantly reduced
MA-elicited neuronal impairment in NORT. Co-treatmhe of GDNF antisense
oligodeoxynucleotide with calcitriol blocked thesterative action of calcitriol on the
cognitive deficits induced by MA. The componentjpod 2 investigated the effects of acute
and chronic MA treatment on the neuronal activitymedial prefrontal cortex (mPFC) and
amygdala (AMY) in conscious rat. Results showedt thi@e locomotor activity was
significantly enhanced as rats were administratild MA. Meanwhile, the cross correlations
between neuron pairs within mPFC or AMY wereduced by MA Under chronic
application of MA, the ratio of the units with etatiory response was decreased and
the ratio was further declined after MA withdrawid.component project 3, restraint
prior MA challenge induced more robust increas€ad-immunoreactive (ir) cells in nucleus
accumbens, CeA, infralimbic, and prelimbic cortice€entral administration of
corticotropin-releasing factor (CRF), mimickingests induction, also facilitated MA-induced
neuronal activationlmportantly, the enhancing effect of restraint vedisninated by CRF
receptor antagonist-CRF9-41. The component project 4 determined tinéraemechanisms
of cardiovascular toxicity elicited by MA. Resuliemonstrated that intracerebroventricular
administration of MA induced significant pressofeefs and increased the expression of the
phosphoserine 896 protein on NR1 subunit in the RMh anesthetized rats. The selective
protein kinase C (PKC) inhibitor bisindolymaleimidese-dependently blocked MA-induced
pressor effects.

Taken together, our present studies further dematesthne mechanisms of MA-induced
neuronal and cardiovascular toxicity. MA provokealdiovascular toxicity may be associated
with the phosphorylation of NMDA receptor subuniRN by PKC in the RVLM. The
stimulatory action of MA is potentiated by resttaihrough CRF signaling. Thesychotic
symptoms induced by MA may underlie the decreaseeafonal activities in mPFC
and AMY. Furthermorecgalcitriol could be the therapeutic agent for tnesmt of MA
psychosis-related cognitive deficits through insie@ the expression of GDNF. Based on
these valuable findings and animal models, ourréutgoal is going to figure out the
relationships between MA-induced neuronal and casicular toxicity and to develop other
novel therapeutic compounds for MA-elicited neusmp®logical and cardiovascular
dysfunctions.
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Restorative Effects of Calcitriol on Methamphetaginduced Cognitive Deficits in Mice:
Role of Glial Cell derived Neurotrophic Factor (GBN

Ming-Huan Chan Chi-Sheng Kuo, Hwei-Hsien Chen

Institute of Pharmacology and Toxicology, Tzu-CHhiitérsity, Hualien, Taiwan
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Chronic methamphetamine (METH) abuse produces teng-damage to dopaminergic
(DA) and serotonergic neurons, and also provokegnitwe deficits. Glial cell derived
neurotrophic factor (GDNF) has been shown to pmwsthnificant protection against the
DA-depleting effects of METH. Calcitriol, the aodlv metabolite of vitamin D, is
demonstrated to potently induce GDNF expressiorth Wiis GDNF-inducing effect, this
commercially-available compound might have restegagffect on METH-induced cognitive
deficits. ICR male mice received four injectionsMETH (4 x 5 mg/kg, s.c.) or saline at 2 h
interval, then novel objective recognition test [RID was performed 7 days later to confirm
the METH-treated animals with apparent cognitivicits. After subsequent administration
of calcitriol (0.3, 1 and 3ig/kg, i.p.) once a day for 7 days, NORT was coreldi@gain. In
order to investigate whether GDNF is involved ie therapeutic effect of calcitriol, GDNF
antisense oligodeoxynucleotide (15 anduB@ 5ul i.c.v.) was co-administered with calcitriol
for continuative 7 days after METH treatment, thha NORT was performed. The results
showed that subsequent treatment of calcitriolnd &ug/kg) significantly ameliorated the
METH-induced impairment in NORT. Co-treatment of BPantisense oligodeoxynucleotide
(30 uM, 5ul, i.c.v.) with calcitriol (3ug/kg, i.p.) blocked the restorative effect of cailoi.
These findings suggest that calcitriol may have ttherapeutic potential for treatment of
METH psychosis-related cognitive deficits througbreasing the expression of GDNF.

40



041
(3t £ £ 4% : Effect of methamphetamine on the neuronal actwitiEthe forebrain nuclei)

Effect of Acute and Chronic Methamphetamine Adninaigson on the Neuronal Activities of
Medial Prefrontal Cortex and Amygdala in Consci®ag

Juan-Yuan Lih, Chung-Chih Kub**

Institute of NeuroscienceDepartment of Physiologyand Institute of Physiological and
Anatomical Medicin& Tzu-Chi University, Hualien, Taiwan
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Methamphetamine (MA) is a psychostimulant and catise serious social problem of
abuse. Behavioral sensitization which is inducedpglication of MA is an animal model
of schizophrenia. However, how the MA affected tieeironal activity of medial prefrontal
cortex (MPFC) and amygdale (AMY) in the conscionsrals was still unclear. In order to
investigate the effect of MA on behavior and neataactivities of mMPFC and AMY, the
behaviors and neural activities were recorded gamnebusly in conscious rats. Two
multiple- channel electrodes were chronically inmpdel in mPFC and AMY to collect the
multiple single-unit activities. Administration #A (2.5mg/kg) induced the increase of
locomotor activity and both excitatory and inhilbga@hanges of unit activities in mPFC and
AMY. The units with inhibitory responses were maitean the units with excitatory
responses in both areas. The ensemble unit aesivsthowed inhibitory responses in both
mPFC and AMY. The cross correlations between nepairs within mPFC or AMY were
also reduced by the effect of MA significantly. éftthe chronic application of MA, the
ratio of the units with excitatory response wasreased and the ratio was further declined
after MA withdrawal but the ratio of the units withhibitory response was not changed.
The unit activities of mMPFC and AMY were also futlieduced by chronic application and
withdrawal of MA. These results suggested that Mduiced psychotic symptoms may
underlie the decrease of neuronal activities in @RRd AMY.
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Effects of CRF and Restraint on MA-induced Neurdkelvation

Zung Fan Yuan Yan-Wei Lin
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Among abused psychostimulants, methamphetamine (M#&}h complicated
pharmacological properties has become a serioutdwide public health problem. It is
known that the reward circuit, the mesolimbic anesatortical dopaminergic systems, is the
main place MA manifests its addictive charactassstiStress is one of the high-risk factors
engaging in initiation of drug use, promotion ofremt drug abuse and relapse to drug-taking
behaviors. In the nervous system, there is andoterected set of cell groups, including
central nucleus of amygadala (CeA), locus ceru{@@ and paraventricular nucleus in the
hypothalamus, termed the central autonomic sys@AS8], which is invariably activated by
acute stressors. Corticotropin-releasing factor KCR acts as a
neurotransmitter/neuromodulator to integrate stresgonses. So, it is reasonable to infer that
stress may promote addictive effects of MA trougttivating CRF signaling. First, we
clarified if stressor, restraint (RST, 30min), putates MA-induced neuronal activation in
cell groups of mesolimbic system. Either RST or {2/ mg/Kg BW, ip) induced significant
increase of Fos-immunoreactive (-ir) cells in nusleaccumbens (NA), CeA, infralimbic (IL),
and prelimbic (PrL) cortices. RST prior to MA clalge induced more robust increase of
Fos-ir cells. Central administration of CRF, mimtcess induction, showed similar facilitative
effect on MA-induced neuronal activation. The pron® effect of RST was eliminated by
prior central injection of CRF receptor antagonisCRFy.41. For tracing the origins of CRF,
injection of retrograde tracer, fluro-gold (FG), tine IL had been done. Additional to the
ventral tegmental area and substantial nigra, tdeikes innervations from limbic cortex,
thalamus, subcortical nuclei and midbrain, inclgdihe basolateral amygdale (BLA) and LC
which do not use CRF as neurotransmitter, but vecERF-ir innervation. So, we proposed
that RST may promote stimulatory effect of MA by ERtimulation through LC or BLA
indirectly.
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The Central Mechanisms of Cardiovascular Toxieiguiced by Methamphetamine
Hsun-Hsun Lin?’, Ya-Wen Wd, Chung-Yi Kud

Department of PhysiologdylInstitute of Physiological and Anatomical Medigin
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Methamphetamine (MA) is a strongly addictive psyatiaulant that not only affects the
central neurobehaviour but also cause cardiovasaysfunctions, including tachycardia,
myocardial ischemia and hypertension. MA producesease in blood pressure and the
response of heart rate mainly via sympathetic neveystem. The rostral ventrolateral
medulla (RVLM), a central sympathoactivating nuslelias been well known to be critical to
the tonic and reflexive sympathetic regulation akaal blood pressure. Our preliminary
study showed that intraperitoneal administratioM# induced significant increases in the
mean arterial pressure and the expression of thepbloserine 896 protein (regulated by PKC)
on NR1 subunit in the RVLM in conscious rats in asetdependent manner. Likewise,
intracerebroventricular administration of MA alseduced significant pressor effects and
increased the expression of the phosphoserine 886ip on NR1 subunit in the RVLM in
anesthetized rats. Microinjection of the selectigeotein kinase C (PKC) inhibitor
bisindolymaleimide (40 pmol or 4 nmol) into the RML dose-dependently blocked
MA-induced pressor effects in anesthetized ratsr @sults suggest that MA induced
cardiovascular toxicity, especially acute hyperi@msis associated with the phosphorylation
of NMDA receptor subunit NR1 by PKC in the RVLM, eh leads to an increase in central
sympathetic outflow causing acute hypertension.
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Pathogenesis of Dengue Nonstructural Protein N8IN&S1 -elicited Cross-reactive Antibody
Chang HH’, Shu-Hui S8, Shih-Lien Wang Wen-Sheng Wl Der-Shan Sun
Department of Molecular Biology and Human Genétigzu-Chi University,
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Severe dengue virus (DENV) infections can causethifeatening dengue hemorrhage
fever and dengue shock syndrome (DHF/DSS). Becaliseal studies revealed that
DHF/DSS only associated with secondary DENV infatdi abnormal immune responses
were suggested to be vital on the elicitation of HIPISS. Commonly accepted antibody
dependent enhancement (ADE) model describes th@optenon that DENV-anti-viral
antibody complexes enhance the infectivity of DENY those Fc receptor positive
phagocytes and likely whence increase the hosteloueshd viral load in the DHF patients.
After decades of research, it is shown that dorénguses have ADE phenomenon, however,
only DENV induces a severer disease during therskny infection. These data suggested
that ADE might not completely explain why secondBBNV infection cause life-threatening
DHF. Recently, studies demonstrated that DENV mansiral protein NS1 could elicit
pathogenic autoantibodies against surface antiganglatelets, endothelial cells and matrix
proteins provide an alternative immune pathogenmothesis. As a result, here we want to
investigate the mechanism underlining DENV nongtnad protein 1 (NS1) and anti-NS1
antibody induced pathogenic responses. Potentidlalements on the therapeutic strategies
using both cellular and animal models will be desad.
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Ameliorative Role of Intravenous Immunoglobulin Anti-NS1 Ig mediated Pathogenesis
Hsin-Hou Chang
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Dengue virus (DENV) is an emerging infectious agentTaiwan. Severe DENV
infection can cause life-threatening dengue henagehfever and dengue shock syndrome
(DHF/DSS). Since DHF/DSS usually occurred duringoselary DENV infection, immune
responses were suggested to be part of the patbiofdgy. Antibody dependent
enhancement (ADE) theory describes the phenomehan DENV/anti-DENV antibody
complexes bound to and internalized by Ig Fc remspbdn the cell membrane of leukocytes,
and thus enhance the infectivity toward immunescedipecially macrophages. However, ADE
theory can not fully explain the severe hemorrrgagaptoms found in DHF/DSS patients. An
alternative autoimmune model has also been postUl®ENYV nonstructural protein 1 (NS1)
was shown to elicit autoantibody against endotheé#ls and platelets. These autoantibodies
induced platelet abnormalities as demonstrateaih bellular and animal models, and could
be lethal when experimental mice were experienaihgpercoagulable state. As a result, here
we would like to use cell and mouse models to &rihvestigate the mechanism underlining
anti-NS1 Ig-mediated pathological response. Herdowad that intravenous immunoglobulin
treatments have an ameliorative role on anti-NSihdigced pathogenesis in mice. Potential
therapeutic strategies to overcome the diseasgisressed.
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Protective Roles of Chinese Herbs in TiNPV-NS1 Antibodies-mediated Damages of
Endothelial Cells

Shu-Hui Su

Institute of Medical Sciences, Tzu-Chi Universkgalien, Taiwan
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Dengue virus (DV) can cause mild dengue fever avere dengue hemorrhagic fever or
dengue shock syndrome (DHF/DSS). Lots of evidemwhcates that the host immune
responses play a central role in DV-induced vasceralothelium dysfunction and apoptosis
that resulting in DHF/DSS. TNFsecreted by macrophages, the major infiltratindkdeytes
in the hemorrhagic tissue, and circulating antibedigainst DV-nonstructural protein 1 (NS1)
are important mediators attributing to the endasthelamages. The frequency of severe
dengue disease is increasing in the recent yeaike there is no effective treatment available.
Researches indicate that Chinese herbs can dowtategthe TNE-induced endothelial
changes and decrease the tNé&vels released by activated macrophages. Theypratgct
endothelial cells from the TNfFor DV-NS1 antibodies-mediated apoptosis and dygtfan.
Based on our previous studies, we selected 10 #8&1Chinese herbs to investigate their
protective role in the cultured human endothelelsc HMEC-1. Subconfluent HMEC-1 cells
treated with TNE for 24 h showed a significant decrease in viabiéind cell number by
10-20% and 20-40%, respectively. Such decreaseadislly reversed by coincubation with
certain Chinese herbal extracts. Similar resultsevabserved in the J@.-treated HMEC-1
cells. 1t is known that superoxide and its dervatHO, are involved in the process of
TNFa-mediated cytotoxicity, our results suggest thain€se herbs may have potential to
protect endothelial cells from death under pathclegimulus. The Chinese herbs-mediated
mechanisms are being studied.
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Mechanisms of Immune Suppression Post Immunizatidengue Virus Non-structural
Protein One

Shih-Lien Wang

Division of Immunology, Department of Medicine, F@hi University
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Dengue viruses (DENSs) infection causes serious afityrtin most tropical and
subtropical areas of the world. DEN infection case self limiting dengue fever (DF) or a
severe, life-threatening illness known as “dengemadrrhagic fever/dengue shock syndrome”
(DHF/DSS) that involves several well-defined heratist abnormalities, including plasma
leakage, thrombocytopenia, and bleeding. The pathiognechanism of DHF/DSS is unclear.
The current model of “immune enhancement” is basadthe observation that patients
experiencing a second infection with a heterolodobEd serotype have a significantly higher
risk of developing DHF/DSS. However, the immune-damdement theory cannot fully explain
the pathogenesis of DHF/DSS, especially the heragichabnormalities, thrombocytopenia,
and high mortality. More recently, antibody to desgvirus nonstructural protein 1 was
showed to cross-react to many cell host targetdyding platelets and endothelial cells, and
leads to thrombcytopenia and endotheilial cell apsip. These finding give rise to the
hypothesis that dengue virus-elicited autoantib®dway involve in the pathogenesis of
DHF/DSS.

Since anti-NS1 antibody has been showed to cr@ss-te many host targets, we thought
to investigate its effect on immune responses megd. Preliminary experiments indicated
that mice immunized with NS1 twice induced an imewsuppressive status and produced
less anti-BSA antibody at subsequent challenge B®#. In this proposal, we will further
characterize the nature this NS1 post-immunizasigopression and explore its mechanisms.
We will first test whether NS1 induces suppression-specifically to broad range of antigens,
the duration of suppression and whether T cellaeses are also suppressed. Next, we will
check that which component of immune system isarsiple for this suppression, antibody
or T cells. We will also investigate the role o&grin this suppression.

We are now in the process of purification of lasgaount of NS1 and control protein
for subsequent experiments.
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The Signal Mechanisms for Dengue NS1- and NS1Ajgérned Pathological Effects on
Endothelial Cell and Platelet

Wen-Sheng Wi, Tsu-Yao Changand Chang HA

Department of Laboratory Medicine and Biotechnofogdyu-Chi UniversityDepartment of
Molecular Biology and Human Genetic§ zu-Chi University
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Dengue hemorrhagic fever (DHF) and dengue shockireyme (DSS) are the most
severe diseases caused by Dengue virus. The syesdrobserved in DHF/DSS are rather
complicated, which includes hemorrhagic manifestatthrombocytopenia, coagulopathy and
vasculopathy. One of the proposed pathologicalhaeisms responsible for DHF/DSS is
the detrimental cellular effects triggered by thésAderived from dengue nonstructural
proteins 1 (NS1). NS1Ab and/or NS1 may attack eémel@ cell and platelet leading to
vascular damage and coagulopathy, respectively.thim 3-year project, we propose to
delineate the signal pathway mediating the pathcddgellular effects induced by NS1Ab
and/or NS1.

In the beginning, whether NS-1 Ab/ NS1 protein nraduce pathological effects such as
apoptosis on endothelial cell and platelet willineestigated. If any effects are observed, the
relevant signal transduction pathway will be dedireel. Firstly, the cell surface receptor cross
reactive with NS1 Ab/NS1 will be identified. If anyell known conventional receptors, such
as PDGFR and EGFR, are found to be involved, thié established signal cascade down
stream of these receptors may be examined. On ttiexr dand, several candidate signal
molecules such as protein kinase C, reactive oxggenies and MAPK, known to be critical
for mediating autoAb reactions, will be examined. dase that the candidate molecule
approaches are not validated, protein arrays wikimployed for large scale screening of the
intracellular signal molecules activated by NS1M$1 protein.

After the signal pathways induced by NS1Ab areldstaed, whether inactivation of the
critical signal molecules may prevent NS1 and /&1KNb-induced pathological effects on its
target cells will be investigated bathvitro andin vivo (established in project I).

In the mean time, the materials required for futexperiment are being prepared. The
NS1 protein has been purified from BL21 transformatth NS1 expressing plasmid. We will
further immunize the rabbit with the purified NSdar fgeneration of NS1 Ab. Also, the
cultured system for endothelial cell is establistzd will be used for characterizing the
cellular effects of NS1/NS1Ab.
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Role of Dengue Viral NS1 Protein and Anti-NS1 Awiily on the Differentiation and Cellular
Function of the Progenitor Cells of Platelet

Guan-Ling Lirt,Zhi-Cheng L%, Jyun-Chao ChéDer-Shan Sun®’

Institute of Medical ScienégTzu-Chi University, Department of Molecular Bigpand
Human Genetids Tzu-Chi University,

st BER mER® Hhatm Y

B KRB BB R

Gl KT A REAR B R 2

X

.

Dengue virus is a mosquito-born virus. As influehby the global warming, it becomes
an emerging threat of tropical and sub-tropicalaeg world wild. Dengue virus infections
cause wild spectrum diseases ranging from seltditndengue fever (DF) to life-threatening
dengue hemorrhage and dengue shock syndrome (DIf/DEhe clinical features of
DHD/DSS are plasma leakage, thrombocytopenia anthohbage. The pathogenic
mechanism underlining DHF/DSS is not yet clear amd vaccine available. Because
DHF/DSS is associated with secondary dengue viriggtions, abnormal immune responses
were suggested to be part of the pathophysioldgy. dhown that dengue viral nonstructural
protein NS1 could elicit autoantibody against gitge and endothelial cells. Treatment of
anti-NS1 Ig to endothelial cells could induce ajps. Treatments of anti-NS1 Ig to
hypercoagulable mice could result in coagulopathy death. At the mean time, both high
level of soluble circulating NS1 and high titer ield61 Ig were associated with the severity
of the diseases. These results might suggest ibaglicitation of anti-NS1 Ig is part of the
immune pathogenesis. Since severe dengue virattiofe associated with bone marrow
suppression, leucopenia and thrombocytopenia, ghtrbe indicated that these pathological
response is associated with the suppression ontbpoetic stem/progenitor cells. Our
preliminaryin vitro HEL cell (a megakaryocyte like cell) differenta@ti experiments likely
support this hypothesis. As a result, here we wdikld to further investigate the role
anti-NS1 Ig/soluble NS1 on the suppression of magaicyte and monocyte precursor’s
function to reveal the mechanism of anti-NS1 Igibtd NS1-mediated pathogenesis.
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Exercise Training Reduces Ischaemia-reperfusiamyrnjp Cardiomyocytes

Tsung-1 Cheh Kun-Ta Yang’

Institute of Medical Sciencésinstitute of Physiological and Anatomical Med&inTzu-Chi
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Past studies have shown that suitable and regué&rcise can enhance cardiovascular
functions. But huge free radical will be induced dgute exercise and increasing damage in
cardiomyocyte. It also has been reported that dethalar C&* and H will effect cardiac
contraction and cell death. But the mechanism dean. To better understand the mechanism
that exercise regulate €and H in cardiomyocyte, this proposed study is aimed to
investigate the mechanism from cellular levels fhgsiological system in details.

During the first year, an animal model of exeraisk be established, and it will be used
to compare with animals under normal conditions. &ample, the rats will be subjected to
different days of exercise, and their single aelhf the hearts will be isolated by Langendorff,
and use microspectrofluorometry to study the imhatar calcium concentration. We wish to
determine whether the exercise induces ragulatiemges of intracellular Gaconcentration
in cardiomyocyte, and we will further investigateet mechanism of what exchangers
participateexercise-induced ragulative changes intracellQEf .

To verify the cardioprotective effect of our exeeeitraining, we measured myocardial
infarct size by TTC staining, Infarct area was gigantly reduced in the hearts of exercise
trained rats compared with control. To further fyeeixercise-induced protection in the heart,
we also measured lipid peroxidation in ventricutayocytes. Our results revealed that
myocardial levels of lipid peroxidation were de@®ea in the exercise-trained rats. Numerous
studies have shown that training-induced improvemé@n myocardial antioxidant capacity
contribute to exercise-mediated cardioprotectiom® futher determined the expression of
MnSOD, Zn/CuSOD and heat shock protein 70 (HspidQjardiomyocyte. The expression
level of Hsp70 was found to increase significarmtier exercise training. Finally, we found
that exercise training could decrease th®nduced OH- generation and G&influx in
cardiomyocyte.
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The Combined Effects of Short Term Exercise andddyaric Oxygenation on
Cardiovascular Neural Regulation in Diabetic Induals

Tzong-Bor Suh?*, Tsung-Ying Cheh* Kun-Ruey Shieh?

Department of Medicirfe Institute of Physiological and Anatomical MediginTzu-Chi
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General Hospital, Hualien, Taiwan
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Exercise is one of the first-line therapies forbeiges mellitus. It is recommended for its
beneficial effects on glucose control as well asabilities to retard the progression of other
comorbidities common in patients with diabeteshsas cardiovascular disease. Our previous
report had demonstrated that hyperbaric oxygeraplye(HBO) has a significant vagotonic
effect, which is beneficial in improving cardiacunal regulation in patients with diabetic
autonomic dysfunction. The specific aim of thisdstus to verify the combined effect of short
term exercise and hyperbaric oxygenation on caediowlar neural regulation on diabetic rats.

We developed diabetic rats by using streptozoto€ealemetric monitoring of blood
pressure and pulse-pulse interval on conscious;rfreving Sprague Dawley rats provides the
basic signal acquisition for heart rate and bloogisgpure variability (HRV and BPV). The
effects of 1-week exercise on the low frequency gowf BPV (BLF, vascular sympathetic
modulation), low frequency power of HRV (HLF, totalutonomic modulation), high
frequency power of HRV (HHF, vagal modulation) aralyzed.

The laboratory treadmill was not available untilbReary 24, 2010. However, we
developed training protocol for exercise model imbdtic rats successfully. Our preliminary
result suggested that HLF did not change in dialretis during 1-week short tem exercise of
290 rpm, 60 minutes per day. The BLF and HLF/HHRewndecreased and the HHF was
increased after short term exercise. We are stgdyia combined effect of HBO and short
tem exercise now.

52



053

Effects of Exercise on Hypersensitivity of Pulmon@r Fibers in Rats

Ling-Ying Jian, Ching Jung Lai

Institute of Physiological and Anatomical Mediciieu-Chi University, Hualien, Taiwan
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Exercise is known to attenuate chronic disease sigcthypertension, diabetes, and
obesity; however, many athletes have discomfortegpiratory symptoms during or after
exercise. For examples, chest tightness, couglpnegs and airway hyperresponsiveness,
also occur frequently in athletes. Additionallyywaay inflammation is known to exist in
athletes with respiratory symptoms during or a#igercise. Recent evidence suggests that
exercise-induced respiratory responses likely wwa@ remarkable hypersensitivity of lung
afferents during airway inflammation. Pulmonaryifief afferents, a major type of lung vagal
sensory receptors, are known to be sensitive tonicaé stimuli. Exercise can cause increased
release of various chemical mediators, many of whave been shown to be able to sensitize
pulmonary C fibers (PCFs) and further elicitingpiestory reflexes. The first-year study was
carried out to determine whether prior 3 conseeutlays of running exercise augments the
sensitizing effects of chemical stimulants on putany chemoreflexes; and if so, whether
these effects are mediated through superoxide ayeoeration or arachidonate metabolites.
Rats were allowed to run on the motor-driven ledateadmill at a speed of 30 m/min for 1
h/day during dark phase for 3 consecutive dayss&ukently, on th®ay 4, the pulmonary
chemoreflexes to chemical stimulants was recordedanesthetized and spontaneously
breathing rats. Our results showed that exercg@fgiantly amplified the capsaicin-induced
pulmonary chemoreflex responses, compared withetlodscontrol rats. Similarly, exercise
also induced significant increases in the pulmomdigmoreflexes to right atrial injections of
adenosine and lactic acid. The enhanced respomsg®mical stimulants were prevented by
perineural capsaicin treatment of both cervicalivagbilateral vagotomy, suggesting the
involvement of PCF afferents. The results of thisdg suggest that 3 consecutive days of
running exercise possess sensitized PCFs, whichpadigipate in the development of the
exercise-induced respiratory responses. Howevere reeidence will be required to set the
final conclusions.
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Circadian Patterns of Circadian-clock Gene Expogssi Colons of Mice and Rats
Kun-Ruey Shieh*’

Department of Physiolodyand Institute of Physiological and Anatomical Mgdé, Tzu-Chi
University, Hualien, Taiwan
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The most common rhythm of organisms at earth iciteadian rhythm. Jet lag is highly
prevalent all over the world after using jet ain®aas the long distance travel. Jet lag reflects
a mismatch between local and circadian time follgaiapid time zone travel. Because jet lag
produces a misalignment between the internal coackthe external light/dark cues, resulting
in a serial of symptoms such as sleepiness, dexteakertness, impaired performance,
difficulty initiating and maintaining sleep, irribdity, and gastrointestinal distress. A number
of strategies have developed to overcome the symgotf jet lags, including the stimulants,
hypnotics and exercise. However, those studiesiadidocus on the digestive distress after jet
lag. Recent studies showed that circadian pattefnsircadian-clock genes exist in the
gastrointestinal tracts and implied that these gemgght play an important role in the
homeostasis of gastrointestinal functions. Becaxsecise may be the more harmless way to
prevent the problems after jet lag, whether exercigroves the digestive distress by jet lag
through circadian-clock genes is the main focughisfstudy.

The main objective in this first-year study is tild up the patterns of circadian-clock
genes expression in the digestive systems in roismg the real-time quantitative PCR as the
tool to detect gene expression, we found that tteadian-clock genePerl, Per2, Per3,
Bmall, Cryl andCry2, showed the circadian patterns in male mice colonéortunately my
co-laboratory, Dr. Chang, who planed to achieveé phgoals in this integrated proposal, left
our team. This situation forced us to change objestis from mice to rats and re-join the
other teams in our integrated group. Providentidily circadian patterns of circadian-clock
genes,Perl, Per2, Per3, Bmall, Cryl and Cry2, also showed in the colons of male rats.
Taken together, the data in this first year propasdicate that the expression of
circadian-clock genes exist circadian patterndédigestive systems in both mice and rats.
In the next step we test whether exercise is abiefluence the expression of circadian-clock
genes in the digestive systems after jet lag agxpectation.
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Ak L BB mRIBE - REHRA THEFBIREEMEREEGEK  EREABEE P
F XA TRBEKNBERETTER > R > LB RNAR T LR HNER P H4H
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HEBAEAXEFRAORE(TFHE ) AL RAHREBRRLE K EREBEH
P HEAHFARARD KK OEFLRBE ZFAERMFTZBRA(TFHED) REBRWRBERE T
FAEHRADIFELTETEEOMBRER(TFHED) ARTERMBER T HEEHKR
Ko o G RR B R BN T ER RBE(TFHEw); %iebz\wm% TESER
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BATES AR LR H &6 T oy B8 BIE#E L & A L k1% A &% SSRI (Selective Serotonin
Reuptake Inhibitoga 4 > miBH L FH EEERASHERGME > BBR LR 2 580
NBEBREHRAREERNEL R - R INBHE T HERIEHBEHRE > SABA
HEEREGERTFE YRR ER XERE > 3 %ML 45 B i Z(serotoninyf X &
RERBUIHEE  ZEERGASHER SSRIFILEED - e B THRAF R
WA R R R 4G Mk o Bk KA R LR AR EH B YO0 A EERMIE
BYHFHABERAREE - EARGAREET > AR T BB R G UBERRF
ey SSRIBIEE R AT ETRAE - F—FARELZAEAMAREE R S0 3
BRETHETERSBEHARARXERBORR TR B ZERASHINELTRERE &4
A P Fm(AlC)- 6 F 2B R A 2 4 % E 5gm/kg/3nrSEAE 3] 4 A+ % 5 SSRIM-4
F SSRI &M f2 £ 2 1% F5 k81 & 1 K487k SSRIFAIC -4 F SSRIE 442 2 14 8k
5gm/kg/3hrs f£ 45 SSRIZ AT ~ A ilAF 2 AT ~ & BEM21E 0 WAL EHK 1369~
18~ 18~ 24~ 48 /| ordh i ] > EH 48 /R B M A SR IEE LRl c BATE R
RN R B IRE - T E R R ACRAERR O ERET BATNEARBR T
FH R d bR 4 T B A 1R T 1 5] 400 mg/dl Alc £ ¢ T B & th 3L WBC- platelet
lymphocyteF % » Glucoser GOT ~ GPT~ CPK -~ Amylase b ##931 % ; SSRl4 £ 44 &
1% i 38, platelet~ lymphocytet # » GOT ~ CPK~ LDH L #6931 % ; SSRI+Alc4a £ 4 %
B 14 0 plateletsiz lymphocyte T F41% & #% Alc 4 X » Glucose GOT~GPT-CPK-Amylase
EAGREARAC AR E - RBEUALER > 1 F#Hw SSRIEEHBHRFET @M E
REWNRG  hFE X eRE AR RE 2L ENEBTRA T -
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AAHNERE 2.5 0/kQBAE T 14 H 40%d stk 5L R 40%E sk L B & 0 B 5 R
B EBG - MIKRE 2.5 g/kgiBH T 1% B 40004 f btk 57 ¥ £ & GOT~ GPT~ BUN -
Cre~ CPK~ LDH - Lactatefs ta # 7 40% do b4k 53,7 ) BBF R ZE 8 % - | S BRI 26 T
REERGY  BATHARRRZEBHK T 545 40%E iRk 5L H 5 ”é‘;%ﬂwﬁ o F A R
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(AAl+Hemorrhagic shock; HSE A R & M BH T HFH A A b E EHm A R 4
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P 23 # {8 - GOT~ GPT- Glucose BUN -~ Cr.~ CPK~ Amylase- Lipas -~ Lactic acid-
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RERBHR > Z@QBERRBREVPREBE R SEIMBRTENRE 0
PIER P HR B RD > EET F FHiE 506 - B P F 6 R i s ¥ GPT~ BUN ~
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T %k & Dexmedetomidingx i & SR FHiEI B F - A AAR AP ZER > T
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Hualien, Taiwan

2R ERBIBAEES KRR B

B KRG A S F R

BERSEES
é\‘ﬁ/p;&j—\iiéa’é}iﬁi }Eiigﬁjb)ﬁﬁ
U VX LT kN

The main purpose of this proposed program progtd idevelop a core research group
in the area of neuro-vascular function at Tzu ChiMgrsity. This program project consists of
5 component projects in order to comprehensivebmare the role of palmitic acid methyl
ester (PAME) and related saturated fatty acidsegulating vascular functions directly by
acting on vascular smooth muscle cells and/or @adly via the CNS and the glia.

Project #1 entitled ‘Palmitic acid methyl ester (PAME) is the perivascudr adipose
tissue-derived relaxing factor (PVATRF) (PIl: TJF Lee, Ph.D), will test the hypothesisttha
PAME is released from perivascular adipose tissugatise relaxation of the vascular smooth
muscle cellsProject #2 entitled “The mechanism of methyl palmitate as a retinal-devied
relaxing factor”.(Pl: YC Lee, MD) will test if PAME is the retinderived relaxing factor.
Project #3 entitled ‘Role of fatty acids in central sympathetic controlof cardiovascular
function” (PI: CC Lai, PhD) is designed to examine the r@ld?’AME in regulating RVLM
neurons and SPNsRroject #4 isentitled ‘Role of fatty acids in the regulation of the
hippocampal and amygdala functiori (Pl: CH Lin, PhD). Project #5 is entitled
“Investigation of the PAME formation by Mass Spectometry” (PI: A Lai, PhD).

Interactions among 5 projects are active. Bioasdafatty acids has been carried out by
projects #1 and #2, while biochemical measuremehtiitty acids have been assisted by
project #5. A lab assistant for projects #3 andad heen trained for conducting bioassay
technique in project #1's lab. Accordingly, eaclmponent project has almost completed the
platform for carrying out the proposed studiesfdct, all projects have obtained interesting
data with one paper accepted for publication froojguots #1 and 2. Accordingly, the overall
progress of the project is very good.

Publications: 1. Yuan-Chieh Lee, Hsi-Hsien Chang, Chin-Hung IMegi-Fang Chen, Po-Yi
Chen, Jon-Son Kuo, Tony J.-F. L@ press) Methyl palmitate: a potent vasodilateleased

in the retina. Investigative Ophthalmology & Visigdience (SCI)2010 Mar 31. [Epub ahead
of print]PMID: 20357193 [PubMed - as supplied bypfisher]
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relaxing factor (PVATRF))

Perivascular Adipocytes Release a Potent Vasodildsnhyl Palmitate

Yuan-Chieh Le&*® Hsi-Hsien Chantf, Chih-Lung Chian®, Chin-Hung Lid*°, Mei-Fang
Chen”’, Jon-Son Kubd® Tony J.-F. Le&*>%

Institutes of Life SciencésPharmacology and ToxicologyDepartment of Medicirfeand
Graduate Institute of Medical ScienteBzu-Chi University, Hualien, Taiwan, Center for
Vascular Medicing Departments of Ophthalmolobgnd Resear¢hBuddhist Tzu-Chi
General Hospital, Department of Pharmacofo@puthern Illinois Univ School of Medicine,
Springfield, IL, USA
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We determined if palmitic acid methyl ester (PAM&) methyl palmitate was the
perivascular adipose tissue-derived relaxing fa(PMATRF), and if its release diminished in
established hypertension. A superfusion bioasssyacke technique was used with rat isolated
PVAT as donor tissue and rat aortic ring as deta@sue. The superfusate was collected and
analyzed with gas chromatography/mass spectron{&G/MS). The relaxing activity and
concentrations of PAME in the medium of culturedHN3T3 cells (fibroblasts) and that of
converted adipocytes were analyzed. The vasorgaactivity induced by PVATRF and
exogenous PAME of aortic rings of Wistar Kyoto r&f¢KY) and spontaneously hypertensive
rats (SHR) was examined. The aortic PVAT upon dupem with Krebs' solution
spontaneously released PAME and PVATRF as indichyedortic relaxation. The release of
both was Ca2+-dependent. The aortic relaxationscied by PVATRF and exogenous PAME
were inhibited by 4-aminopyridine (2 mM) and tetrsgammonium (TEA, 5 mM and 10
mM), but were not affected by TEA at 1 mM or 3 mdlipenclamide (3uM), or iberiotoxin
(100 nM). Furthermore, aortic relaxations inducgdPYATRF and exogenous PAME were
not affected by heating their solutions (70°C), geging that both are heat stable. The
vasorelaxing activity of Krebs’ solution containin@VATRF or exogenous PAME was
significantly attenuated following hexane extrantidMedium from cultured adipocytes but
not that from fibroblasts caused aortic relaxatiBelease of PAME from SHR aortic PVAT
and sensitivity of SHR aortic ring to PAME werersficantly diminished compared to those
of WKY rats. It is concluded that PVATRF and PAMmBase similar biochemical and
pharmacological properties. Both act primarily be voltage-dependent”KKv) channel of
aortic smooth muscle cells, causing vasorelaxafitwe. cellular origin of PVATRF or PAME
is likely adipocytes. Both release of PAME in PVAifd the vascular response to PAME were
decreased in the SHR.
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Methyl Palmitate: A Potent Vasodilator ReleasethsRetina

Yuan-Chieh Le€, Hsi-Hsien Charfi, Chin-Hung Lif3 Mei-Fang Cheh Po-Yi Chefj,
Jon-Son Ku®?® Tony J.-F. Le&®

Department of Medicirfe Institutes of Pharmacology and Toxicol8gyife Sciences, College
of Life Scienced Tzu Chi University, Hualien, TaiwanResearch, BuidtTzu-Chi General
Hospitaf
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Purpose: To determine if palmitic acid methyl ester (PAME) methyl palmitate is the
retina-derived relaxing factor (RRF).

Methods: A superfusion bioassay cascade technique was ugbdrat isolated retina as
donor tissue and rat aortic ring as detector tis3ie superfusate was analyzed with gas
chromatography/mass spectrometry (GC/MS). The kivital and pharmacological
characteristics of RRF and PAME were compared.

Results: We demonstrated that the retina upon superfusioth Wrebs' solution
spontaneously released RRF (indicated by aortig rétaxation) and PAME (measured by
GC/MS). The release of RRF and PAME was calciumeddpnt, since the release was
abolished when the retinas were superfused wittiwwatfree Krebs’ solution. Furthermore,
aortic relaxations induced by RRF and PAME were aftacted after heating their solutions
at 70°C for 1 hr, suggesting that both are heatblsta Exogenous PAME
concentration-dependently induced aortic relaxatiath EG, of 0.82+0.75 pmol/L. The
aortic relaxations induced by RRF and exogenous BAMre inhibited by 4-aminopyridine
(4-AP, 2 mmol/L) and tetraethylammonium (TEA, 10 aifh), but were not affected by TEA
at 1 mmol/L or 3 mmol/L, glibenclamide (3mol/L), or iberiotoxin (100 nmol/L). The
vasodilator activity of Krebs’ solution containif@RF or exogenous PAME was greatly
attenuated following hexane extraction.

Conclusions: RRF and PAME share similar biochemical properdied react similarly to all
pharmacological inhibitors examined. Both act prifgeon the voltage-dependent’ KKv)
channel of aortic smooth muscle cells, causingiaogelaxation. These results suggest that
PAME is the hydrophobic RRF.

62



063
Role of Fatty Acids in Central Sympathetic ContsbCardiovascular Function
Hsuan Ld, Chih-Chia L&’
Institute of Physiological and Anatomical Medicinmnstitute of Pharmacology and
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Several studies have shown that palmitic acid dedris acid, common saturated fatty
acids found in body lipids, may participate in s@ghysiological and pathophysiological
processes. A recent study demonstrated that palasid methyl ester (PAME) and stearic
acid methyl ester (SAME) were released from theesop cervical ganglion (SCG) upon
field electrical stimulation (FES) in the preserafenitric oxide synthase (NOS) inhibitor in
rats. SCG is synapsed with the fibers of sympathdicglionic neurons (SPNs) located in the
lateral horn of the spinal cord and the activity SPNs is regulated by pre-sympathetic
neurons in the rostral ventrolateral medulla (RVLNMhe current study was carried out to
examine the role of free acids and their methykresterivatives on central sympathetic
control of cardiovascular function.

By using a technique with rat isolated RVLM areas donor tissue and rat
endothelium-denuded aortic ring as detector tissue, preliminary results showed that
RVLM areas upon field electrical stimulation majeese vasodilating substances resulting in
dilation of aortic ring precontracted with L-pheaghrine (0.1uM). To determine the role of
fatty acids and their methyl esters on central mdnof cardiovascular function, blood
pressure responses were recorded in anesthetized Im&racerebroventricular (i.c.v.) or
intrathecal injection of high dose of PAME (500 dmb00 mM, 5ul) dissolved in ethanol
and mixed with bovine serum albumin (BSA, 10 mg/cdused a rapid decrease in blood
pressure. |.C.V. injection of lower doses of PAMEL (mM, 5ul) had little effects on blood
pressure response. A slight decrease in blood yreesgas noticed following microinjection
of low dose of PAME (200 pmol; 1 mM, 02 in 0.1% ethanol and 1mg/ml BSA) into the
RVLM area. Microinjection of GW9508 (0.5 mM, OuB, an agonist of fatty acid receptor 1,
into the RVLM area also caused a slight decreaddoiod pressure. The effects of the other
fatty acids and their methyl esters on changesoodopressure will be examined.
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Role of Fatty Acid Methyl Esters in the Regulatmirthe Hippocampus and Amygdala
Functions

Jie-Ru You, Ting-Ying Wang, Chia-Ho Lin

Institute of Pharmacology and Toxicology, Tzu-CHhiitérsity, Hualien, Taiwan

WA B AREL

BBERL R EFILLHR

Various studies have shown that saturated freg fattds, such as stearic acid and
palmitic acid may participate in several physiotajiand pathophysiological processes. A
recent research indicated that SAME (stearic acathyh ester) and PAME (palmitic acid
methyl ester) were released from superior cervgahglion (SCG) upon field electrical
stimulation or activation of nicotinic receptors hyicotine in rat. PAME has been
demonstrated to be a very potent vasodilator aagegl important role in modulation of the
autonomic ganglionic transmission. However, thespilggical or pathological role of PAME
in the central nervous system remains unknownhénpresent study, we have examined the
effects of PAME and stearic acid on synaptic trassion in hippocampus and amygdale in
rat.

By using a superfusion bioassay cascade technidgtherat isolated hippocampus and
amygdale areas as donor tissue and rat endothdiunmeed aortic ring as detector tissue, our
preliminary results showed that hippocampus and galayg areas upon field electrical
stimulation may release vasodilating substancesiltigg in dilation of aortic ring
precontracted with L-phenylephrine (QulM). To investigate the role of fatty acids and thei
methyl esters on CNS synaptic function, electrojtygical experiments were performed
and synaptic responses were recorded in hippoca@®aland lateral amygala. The results
were shown that application of PAME (®1) and stearic acid (gM) for 30 min resulted in a
significantly inhibition in synaptic input-outpuesponses and induced long-term depression
of excitatory synaptic transmission in hippocampaAll area. To examine the effects of fatty
acid on glial function such as extracellular glusaenreuptake, astrocytic primary cultures
were exposed to PAME (@M) and stearic acid (2tM) for 3 hr and the extracellular
glutamate reuptake assay was performed. A significaenhancement in extracellular
glutamate reuptake was observed in fatty acid-e¢ckastrocyte. The effects of the other fatty
acids and their methyl esters on excitatory sywcafitnction and glial function will be
examined.
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Investigation of the PAME Formation by Mass Spetktry

Ahai Chang Lua
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The potent vasodilator, palmitic acid methyl efeAME) is secreted in rat superior
cervical ganglion (SCG) upon electrical stimulatidBut, the crucial lipid source and
biosynthetic pathway of PAME is still unknown. Th@are, we aim to identify primarily the
type of lipid source based on GC and LC-mass speetiry techniques.

The major objectives of this proposal are tuahf@he first is to serve as the core facility
for helping other projects to identify the activgiedients in their respective research and the
second is to investigate the synthetic pathwayAWB.

In this study, we applied mass spectrometralydical methods to identify lipids from
various rat brain tissue homogenate specimens wh@ke incubated and extracted by core
facility. In particular, the fatty acids PAME, SAM&Nd other phospholipids were analyzed by
GC-MS.

Following superfusing the retina preparationthwinormal Krebs’ solution (or
calcium-free Krebs’ solution), the superfusate ixean with Krebs’ solution containing
phenylephrine (1@mol/L) at different flow rate to obtain a final amentrations of 0.01~0.1
umol/L provided by a separate line #1. Phenylephimduces active muscle tone of the
detector aortic ring without endothelial cells (E&)d perivascular adipose tissue (PVAT).
Aortic relaxation, indicative of release of retiderived relaxing factor (RRF), is estimated in
the presence of active muscle tone, and PAME cbitehe perfusates collected below aortic
ring is analyzed by GC/MS. As required, Ca2+ camadded to Ca2+-free Krebs'’ via line #2
(italic), which allows the aortic ring to constrict in pesise to phenylephrine in the presence
of calcium (2.5 mmol/L).

The perfusates from the superfusion bioassagatke system were extracted with
methanol to solubilize the organic compounds. Tam@e was vortexed, sonicated, and
finally pelleted via centrifugation at 1500 rpm fér min at 20°C. The supernatant was
transferred to screw-cap tubes with polytetrafl@bhglene/silicone septa in the caps.
Samples were analyzed by using a Agilent 6890 GIZ933SD. The GC was equipped with a
HP-5MS capillary column (12 mx0.2 mm 1|.D.; 0.88 film thickness). Helium, at a flow
rate of 0.6 mL/min, was the carrier gas. Tempeesttdior the GC injection port and interface
were maintained at 250°C and 300°C, respectivehe GC temperature started at 90°C,
increased 15°C/min to 240°C, 10°C/min to 300°C. Thass spectrum was obtained by
scanning fronmv/z 50 to 550 within EIl ionization source. Splitlesgettion mode was used
with an injection volume of ZL. Agilent G1701AA version 0.300 ChemStation Softevin
the drug analysis mode was used for data acquisatiwl analysiSPAME is spontaneously
released from the isolated retina preparations. pédusates, following superfusing the
retinas and causing relaxation of aortic rings,enesllected for GC/MS analysis of PAME.
Two peaks of the GC/MS were identical with thos®AME (retention time, 12.39 min) with
Mr of 270 and SAME (retention time, 13.75 min) wir of 298. Two peaks of the mass
spectrometry analysis matched the library ID of HABINd SAME, respectively. This was
accompanied by the diminished release of endogeRAME (determined by GC/MS) from
the retina preparations.
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Nursing Guide for Parkinson’s Disease: Developind &esting Multimedia VCD and Printed
Booklet

Jiin-Ling Jiand’, Shin-Yuarf Chen, Wan-Hsiang Wafg

Department of Nursinlg Tzu-Chi University, Hualien, TaiwanDepartmentNgurosurgery
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Bacground:Along with aging process, the incidence of Parkirsodisease has been
increased. As the disease progresses, individugisrience additional symptoms such as
freezing gait, difficulty swallowing, drooling, andoice softening. Such fluctuations in
symptoms are likely to be accompanied by declintiirctioning, psychosocials well-being,
and quality of life. And because of the increasmegdical expenses and various change in
health insurance system, the length of hospitadinaghortens. Thus, providing patients with
proper education has become more important to imgpself-efficacy to regain health and
facilitate the self-care.

PurposeThe aims of the project are to develop and testimedia VCD of exercise and
printed nursing guides for patients with Parkinsatisease.

Method:Design and development of the multimedia videodigtem and pamphlet included
the following phases: editorial reviewing of all tmaal available regarding the related
educational program, creating initial sketches,teoin editing to provide words, figures,
images, sound, production, reviewing and testinge Pprogram’s content validity was
achieved through a formal consensus process afdhsultants who are experts in the areas
of parkinson’s disease. During the period of tggtitme VCD and nursing guides are used
on Parkinson patients from neurosurgical unit etedical center in eastern Taiwan.

Results: Incoporating the previous expert’'s feedbacks weseduo produce progressively
refined versions. Then a total of 9 subjects winkihson disease watched educational VCD
and nursing guides, and subjects then receivedamaprof satisfaction of VCD and nursing
guides. The results indicated 77.7%(n=7) of pasiefelt satisfaction regarding these
interventions.

Conclusions: The multimedia and printed nursing guides can begirated in clinical setting
and used as an educational resources and may $ibldefor home use as well. These
interventions are expected to improve self-carpatients and their families and better health
status for patients with Parkinson’s disease.
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Suppression of Bladder Cancer Cells by Thalidoraiod TrkB shRNA
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Due to its nonspecific symptoms and signs, the riags and treatments of bladder
cancer are often delayed. Once distant metastas@rsy the median survival is
approximately one year despite aggressive chenayilieNew strategy for bladder cancer
therapy should be explored.

Thalidomide is emerging as a treatment for hemgtoleancers and solid neoplasms,
such as multiple myeloma and prostate cancer. Henvefiere is no report investigating
thalidomide as an agent for bladder cancer thedapthis study, we found that thalidomide
inhibited the viability of BFTC905 cells (a celhk derived from a grade Il bladder papillary
transitional cell carcinoma) in a dose-dependenhmag exhibiting maximum inhibitory
activity at 200 uM, which caused DNA fragmentation, suppressed d-Miduced cell
invasion associated with the inhibition of MMP-9dalCAM expression, and inhibited p65
nuclear translocation. Concomitant or post-treatnvath 5 ug thalidomide 3 times weekly
suppressed or delayed the growth of xenograft BEBG&Ils in SCID mice. These results
suggest that thalidomide may be a potential therapagent for bladder cancer therapy.

Trk family receptors and their ligands have beeplicated in several cancers. We have
found the expression of BDNF (brain-derived newpfiic factor) and its receptor, Trk B, in
bladder cancer cells and human bladder cancermspasi Due to the lack of specific TrkB
inhibitors, TrkB siRNA may be more specific and m@ffective accompanied by less toxicity
for the treatment of bladder cancer. We have deslign lentiviral vector #46 TrkB shRNA
that reduced the expression of TrkB protein in BBU® cells. The combination of TrkB
shRNA and thalidomide may become a new strategplémtder cancer therapy.
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Heart Rate Variability in Patients with CardiovalseclDisease and Chronic Hemodialysis
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Introduction - In end-stage renal disease (ESRD) patients, tlignigaause of mortality is
cardiovascular disease (CVD) as it accounts foroaind0 percent of deaths. In the United
States Renal Data System database, the singlesiasgecific cause of death is attributed to
arrhythmic mechanisms or sudden cardiac arrest [Sidart rate variability (HRV) has been
claimed to be related to disturbance of autononsicvaus system and therefore to be a
predictor for arrthymia occurrence. We demonsttate HRV difference between chronic
hemodialysis patients with and without CVD.

Method —Patients under chronic hemodialysis over six momtese recruited from the
hemodialysis unit at Hualien Tzu-Chi General hadpiThe MP35 (BioPack Inc.) with the
Biopac Student Lab PRO was applied for data adepnsin this study. MATLAB R2007a
(The MathWorks Inc., Natick, MA) and SPSS 12.0 Windows (Copyright ¢ SPSS Inc.,
1989-2003) were used for signal processing andttatlata analysis. Their ECG signals
have been recorded for 5 minutes at supine posibioheart rate variability (HRV) analysis.
Differences in quantitative and categorical datdbageline between the study groups were
compared, respectively, by the Student’s t-test.

Results -In the frequency-domain analysis, features areidatlafrom the power spectrum of
the RR series. In general, fast Fourier transfoffT) was applied on RR tachogram with
4Hz resample rate to obtain the frequency powectspeThe frequency bands are divided
into very low frequency (VLF), low frequency (LFAnd high frequency (HF) bands. Dialysis
patient with CVD is significant older then the pati without CVD. The LF and LF/HF are
significant smaller in CVD group but the HF is lés$ion-CVD group.

Tablel . HRV measures in patients grouped by C\ADust

with CVD(n=60) without CV({®=30) p value
Age 59.7+8.31 51.2:6H. 0.001
LF (mS) 28.87+9.86 35.48+12.61 0.014
HFE (m$) 50.76+7.71 45.49+10.42 0.016
LF/HF 0.61+0.30 0.8748. 0.007

Data represent meant+SD

Discussions & Conclusions Dialysis patients with CVD are older and have adizar
autonomic dysfunction as manifest by decreased HRhce, HRV is potentially a risk
indicator for dialysis patients to predict CVD.
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Connecting Principled Information with Worked Exdegp Can’'t Do or Don't Do?
Hsinmei Liao
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This research addressed the issue of creating coong between pieces of information.
In particular, it investigated whether studentsehprwoblem relating principled information to
worked examples or vice versa, and if so, what beayhe causes for their difficulty. A topic
selected from mathematics curriculum was used dsigehing the experimental materials.

It was found that even though about 60% of theigpants thought about the principle
when studying the example, many did not do so. Wésked to find the similarities and
differences between the principle and example,venage, the participants could find two or
more, depending on the experimental condition. H@we the correct rates of such
comparisons ranged from 40%-something to 60%-santetRurther results showed that the
participants were more likely to find similariti¢isan differences between the principle and
example. In addition, they were more likely to camg elements that were explicitly
mentioned in both the principle and example. Thiprobably because the former has more
obvious correspondences to the example and hategreaemblance as the example than the
latter. These findings suggest that one of theicdifies of connecting the principle and
example is the non-occurrence (non-overlap) of ¢l@ments to be related. That is, the
elements that connect the principle and examplaadashow explicitly in both the principle
and example.

Further results showed that, on average, companogxamples was easier than doing
so for a principle and an example. This suggesttsttie abstractness of principles is another
difficulty for finding connections, consistent witther research. The results also showed that
if the participants compared two examples first g#meh the principle and example, then the
latter performance would be improved, compareddasuch event occurred first. However,
the two examples to be compared may not be anekamples. As the results indicated, such
facilitating effect occurred when one of the exagspWas different from the other. This
finding implies that when the students try to canriero concrete examples, the concreteness
help them see the correspondences between thentteoms of entities, relations, and so on.
Therefore, later when they try to relate the ppleto an example, they have clearer ideas of
how to relate them.
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Interaction of Ethanol with NMDA Receptor Antagdsi®n Spinal NMDA-induced Pressor
Responses in Rats

N.T. Kend’, C.C. Laf

Institute of Medical Scienc&sDepartment of Pharmacoldtjzu-Chi University, Hualien
Taiwan

NMDA (N-methyl-D-aspartate) receptor has been shoovbe a pivotal target for both
ethanol and ketamine. The present study examinedirtteraction between ethanol and
ketamine on NMDA receptor activation. Repeatedaitiecal injection of NMDA (2 nmol)
into T7-T9 segment of spinal cord every 30 min eauseproducible increases in blood
pressure in urethane-anesthetized rats weighing225@. Intravenous injection of ethanol
(0.16, 0.32g).or ketamine (2, 4mg/kg) inhibited NRHIhduced pressor effects in a blood
concentration-dependent and reversible mannehdrfdllowing experiments, the rats were
pretreated with intravenous ethanol (0.16g) 0, t030 min prior to administration of
ketamine. Intravenous ketamine at 0 or 30 min aft@éministration of ethanol produced
synergetic effects on the inhibition of NMDA-induceressor effects, i.e. the combined
inhibition is greater than the sum of individuahiioition. However, the synergistic effects
were not observed at 10 min after intravenous etharhe results indicated that, while co-
administration of ethanol and ketamine elicitedyaesgistic effect on inhibition of NMDA
receptor activation.
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Cocaine- and Amphetamine-regulated Transcript (CARSptide Activates ERK Pathways
via NMDA Receptors in Rat Spinal Cord Dorsal Hamran Age-dependent Manner
Hong-Yi Chiu"’", Chih-Chia L&

Institute of Medical Sciencésand Department of Pharmacoldgyzu-Chi University,
Hualien, Taiwan
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Activation of extracellular signal-regulated kinadeRK) cascade in the spinal cord
dorsal horn may contribute to pain hypersensiti@yr recent study showed that cocaine and
amphetamine-regulated transcript peptide fragmérnt® (CARTp) increased the levels of
phosphoserine 896 and phosphoserine 897 on thetNyhig-aspartate (NMDA) receptor
NR1 subunit (pNR1-ser896 and pNR1-ser897) via pidtimase A (PKA) and protein kinase
C (PKC) signaling pathways leading to increaseBIMDA receptor function in spinal cord
dorsal horn neurons. Because NMDA receptor, PK@ BKA signaling pathways may
participate in ERK activation, we examined the efeof CARTp on ERK activation in spinal
cord dorsal horn neurons vitro. Western blot analysis showed a significant ineeem the
level of phosphorylated (activated) ERK (pERK) Ire tdorsal part of the spinal cord slices
after incubation of the slices with CARTp (300 nMJo-administration of CARTp with an
NMDA receptor antagonist, MK801 or AP5, or an ER#hibitor PD98059 blocked the
increase in the level of pERK. Interestingly, therease in the level of pERK by CARTp was
observed in postnatal week 3 (W3) and postnatakwle@/N4), but not in postnatal week 2
(W2) rats. The age-related responses were alsadfaurCARTp-induced increases in the
levels of pNR1-ser896 and pNR1-ser897. Initheitro electrophysiological study, CARTp
increased the amplitude of NMDA-mediated depolaiores in substantia gelatinosa neurons
of W3 and W4 rats, but not W2 rats. The resultgssted that CARTp activated ERK signals
via NMDA receptor in spinal cord dorsal horn inage-dependent manner.
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Streptozotocin-induced Diabetic Rats
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From bacteria to humans, these organisms exhibvargety of physiological and
behavioral rhythmicity in circadian patterns. Thecadian system is responsible for the
generation of about 24-hour rhythm in organismid aellular levels. The circadian-clock
genes show not only in the central nervous systénalso in the peripheral organs. More and
more studies found that circadian-clock genes pggortant roles in regulating circadian
rhythms and energy balance. Due to diabetes neliguelated to energy imbalance and
excessive activities of inflammatory cytokines eripheral tissues, whether the expression of
circadian-clock and cytokine genes in livers anttesps will be influenced by progress of
diabetes mellitus was the main focus in this stédiult male Sprague-Dawley rats were used
in the study and diabetes mellitus was induced Isngle intraperitoneal injection of the
B-cell toxin streptozotocin (STZ; 60 mg/kg in cieabuffer, pH4.2) after an overnight fast.
After 3 days of STZ injection rats were measured flasma glucose and significantly
hyperglycemic animals (plasma glucose >300 mg/djenwas the diabetic groups. Animals
were sacrificed by decapitation for 7, 14, 28 dafger STZ injection and genes expression
determined by real-time quantitative PCR. We fouhdt the light-on food intake was
significantly increased in the diabetic groups aimbetes-induced decrease in body weight
was also observed. The expression of circadiarkeclocadian clock-controlled and cytokine
genes, including?er1l-3, Bmall, Dbp, E4BP4, PEPCK, PDK4, IL6, IL1S and TNF-a were
altered in the liver and spleen. In conclusion, theeadian-clock genes expression in
peripheral tissues may be related to the functiodaily pattern of metabolic processes and
inflammatory responses.
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Acute respiratory distress syndrome (ARDS) is aadtting clinical problem. It is
caused by excessive secretion of proinflammatody isflammatory mediators, resulting in
diffuse alveolar damage, disruption of alveolartlegdium, and capillary injury. The aim of
this study was to assess possible role of a pdriant extract (TChi-2) in the treatment of
lipopolysaccharide (LPS)-induced acute lung injuny male Sprague-Dawley rats and
lethality in mice. 24 hrs after its application, 810 mg/kg, either iv or ip) significantly
elevated plasma tumor necrosis factoff NF-o) and nitric oxide (NO), increased pulmonary
edema, and thickened interalveolar septa in lusgués. These changes were prevented by
posttreatment of TChi-2 (15 mg/kg, iv or 30 mg/kg), administered one or six hrs after
LPS-challenge. These treatments also significaattgnuated LPS-induced release of late
cytokine high mobility group box 1 (HMGB1), and wettion of NFkB in lung tissues.
Treatment with TChi-2 also significantly increassagvival rate in LPS-treated mice. These
results suggest a promising role of TChi-2 in trept PS-induced acute lung injury.
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Bowel sounds represent a physical examination tet be carried out easily,
conveniently, painlessly and at low cost. Howewrawbacks existed as objective and
guantitative measurements of bowel sounds wereeliarigcking. Although gas has been
speculated to play a major role, the exact role #rm mechanism through which gas
participated have not been elucidated. With theafse combined real-time ultrasonography
and videofluoroscopy, we have been able to dematestertain bubbling processes whereby
bowel sounds were generated. The acoustic signale wtudied through simultaneous
recording and were coupled to the image paramei#kes.have studied sequentially the
“bubbling bowel sounds” (BBS'’s) when single or aisadf bubbles were produced, the “loop
sounds” generated by running bubbly flows, and ecie bubbling sound originated in the
stomach called the “gurgling sounds”.

In the BBS study, we have shown that 1) bubblellatons are responsible for the
bubbling bowel sounds; and 2) the oscillation fegry of a free rising bubble correlates
inversely with its size. A BBS should be categatizs a pathological bowel sound because of
the presence of increased gas and liquid conteatciontext of decreased contractility of the
bowel.

For the loop sounds, frequencies were linked tortkehanism of “collective oscillation”
of bubble clouds, which may account for their markeduction. The presence of loop sounds
suggested underlying increased contractility, basaplacitance and gas content. The presence
of these components was sufficient to precludepibesibility of underlying ileus or small
bowel obstruction on a clinical ground.

The gurgling sounds, obtaining their name fromwiloed “gurgle”, represent the gastric
counterpart of BBS’s except rupturing into a hdledl cavity rather than a fluid-filled loop
was the rule. The gravity-dependent nature has madénerable to change of body position.
The frequencies of the gurgling sounds were spesdik depend on the difference in height
between liquid levels across the contraction rimgen over 1.5cm, the frequencies of sound
were determined by the size of the bubbles. Onother hand, when the height difference
was less than 1.5cm, no intact BBS’s were alloveefdtm and the frequencies of sound were
determined by the resonating cavities.

Our future work may thus include: 1)to recruit aany patients as possible to make
more advanced studies and setting up of a magatibewel sounds; 2) to analyze bowel
sounds more efficiently; 3)to correlate a spedifiavel sound to a certain illness or symptom,
and finally, 4) to establish the uniquenss of boseind analysis.
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Amiodarone, a typ@&ll anti-arrhythmia drug, has been classified as cated in FDA
pregnancy drug, which is commonly used to treahyéinmia during emergency cases. In
order to know whether Amiodarone affects on thath@avelopment, we used zebrafish as an
experimental animal due to the available transgbmgs and the transparent embryos which
makein vivo dynamical observation be possible. After zebradistbryos were treated with 15
uM Amiodarone from 10 hours post-fertilization (hpd) 72 hpf, an apparent defect in heart
values was observed to cause blood regurgitatipacific genes such agrsican andhas2,
which are restrictively expressed in the atriovientar canal (AVC) where the valves develop,
were found to be ectopically over-expressed in thgocardium of whole heart of
Amiodarone-treated embryos at 72 hpf. Moreover, c@Bherin ¢dh5), which is normally
down-regulated at the endocardium during invagomativas also over-expressed at the AVC
endothelium in the Amiodarone-treated embryos. Hawne knockdown ofcdh5 by
cdh5-morpholino (MO) could rescue the valve defect ie thmiodarone-treated embryos,
indicating that Amiodarone inhibits invagination byer-expression ofédh5. To verify the
molecular mechanism of modulation among these gduming valve development, we
knockdown versican by injection 16 ng ofverscan-MO, the expression otdh5 was
downregulated at 72 hpf, suggesting thartsican may act upstream of thelh5 expression.
Taken together, our findings conclude that Amiodaronduces the ectopical over-expression
of versican, resulting in ectopical over-expressionaoh5, which, in turn, causes the failure
to form heart valves during zebrafish embryogenesis
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After methamphetamine enhanceméfie-flurodeoxyglucose’fF-FDG) PET (positron
emission tomography) imaging was able to applyther evaluation of Parkinson’s disease
(PD) in rats. Six rats were subjected to imaginglysis, three with 6-OHDA unilateral lesion
and the rests as control group. The pharmacologiballenge with methamphetamine
induced significant difference in the metabolicihatt of striatum between normal rats and
lesioned group. Drug enhanced rotation behavior @mmehunohistochemical staining for
tyrosine hydroxylase (TH) confirmed the loss of doyne cells in the striatum of the
ipsilateral side in the affected animal¥-FDG, a PET tracer advantageous in convenience
and low cost, was successfully applied for gradihdgD progression in these rats. Besides,
we also find the activity of motor cortex is rekhtéo the connection between dopamine
system and behavioral performance. Our study stigpoew noninvasive imaging approach
that could help scientists better utilize PD ratdeldfor their researches in understanding the
progression of PD, and may potentially lead to rémization for the active cerebral area in
PD patients.
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The nature compounatbutylidenephthalide (BP), which is isolated frolme tchloroform
extract ofAngelica sinensis, has been investigated for its antitumoral effecta variety of
carcinoma cell linesn vitro andin vivo. This study is the first to investigate the amioear
effect ofn-butylidenephthalide (BP) on prostate cancer.

We performed a microarray study to identify altenag in gene expression induced by
treatment with the BP in the prostate cancer LNCaPline. This analysis identified several
BP-inducible genes, including the GADD153/CHOP, @amndoplasmic reticulum
stress-regulated gene. Activation of GADD153/CHOPRotgin was corroborated by
immunofluorescence and western blot. We then tastedontribution of GADD153/CHOP
to protection against BP-induced cell death usiniARinterference. Blockage of
GADD153/CHOP expression by si-GADD153 siRNA sigeafntly reduced BP-induced cell
death in LNCaP cells. Taken together, these ressiiggested that BP induces the
antiproliferative effect through a mechanism faaikd by ER stress in prostate cancer
LNCaP cells. Administration of BP showed similatiinmoral effects in LNCaP xenograft
tumors. This study demonstrates thdiutylidenephthalide may be a novel anticancer fagen
for the treatment of prostate cancer.
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Urocortin (UCN), a 40 amino acid neuropeptide, im@mber of corticotrophin releasing
hormone, which can mediate the hypothalamic-pityitadrenal (HPA) axis and coordinates
the endocrine response to stress. Previous docanmehtate that stress suppresses stem cell
proliferation and increases expression of UCN immmealian brain, but whether neural stem
cells (NSCs) response to UCN remains unclear. Vderebd that UCN is expressed in the
developing brain cortex and its receptors CRHRD CRHR2 are present in NSCs in
ventricular zone in the same region. Treatment udfuced NSCs with UCN reduced cell
proliferation. This decrease was not caused by t@asapbut due to prolongation of cell cycle
progression. Cell cycle analysis revealed that U@duced more NSCs arrested in/Gy
phases. Bulk colony formation assay showed that WGMNd maintaine pool of NSCs in a
guiescent state. Mechanistic studies showed thadt digectly inhibited histone deacetylase
(HDAC) activity leading to histone hyperacetylatiavhich transactivated expression of
krippel-like factor 4 (KlIf4) and p21. Knockdown &df4 resulted in downregulation of
p21-mediated cell-cycling restriction caused by UQNNese results suggest that UCN might
contribute to regulate NSCs homeostasis duringldpueent and stress.
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There are four cell lineages, which are derivedhfintestinal stem cells, locate at the the
crypt and villus in the mammalian intestine: thenisecretory absorptive enterocytes, and
secretory cells including mucous-secreting gobletllsc regulatory peptide-secreting
enteroendocrine cells and antimicrobial peptideetery Paneth cells. Many signaling
molecules regulate stem cell self-renewal, celllif@m@tion, and cell differentiation in the
intestine, including Wnt, BMP and Notch pathway#h8ugh Fgf signaling is important for
cell proliferation and differentiation in variousgues, its role in intestinal differentiation is
less discussed. Previously, abnormal differentiatd goblet cells was observed when Fgf
signaling was inhibited in SU5402-treated embryp/0:dnfgfrl transgenic line, antbfr2
morphants. Among themigfr2c morphants had the most severe defect in goblet cell
differentiation. Furthermore, the number of entedwerine cell was also reduced fgfr2c
morphants. We also identified several Fgf ligangsressed in the 5 dpf intestine of zebrafish.
We found differentiation of goblet cells was rediige dae, anfgfl0 mutant fish. However,
the phenotypes were less severe compareégft@c morphants. We further found the
differentiation of goblet cell was affectedfgf24 morphants. Additionally, there was a severe
defect for the differentiation of goblet cell igf10/fgf24 double morphants. This phenotype
was similar tofgfr2c morphants, but with a difference in enteroendoccek differentiation
which was normal in the double morphants. We catelihat the Fgf signaling can regulate
the intestinal cell differentiation in zebrafish.
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Chromosome instability and turmorigenesis have lmgrelated with defects of
mitotic or spindle assembly check point (SAC), whis a key mechanism that ensure
accurate chromosome segregation during mitosise,Hge report that Parkin is a
centrosomal protein, and C-terminal truncation afkih results in a defect of SAC
when overexpressed. This Parkin truncation does aitdr it's localization to
centrosome but fail to self-interact with endogen®arkin. C-terminus truncation of
Parkin also results in formation of multinucleateslls when overexpressed. These
results indicate that malfunctional Parkin protemey interfere with signaling cascade
of the SAC, which in turn leads to chromosome inisitst

85



086
No Need, No Demand, No Cost?

— Establishing Individual Accountability to Contdvedical Expenditures

Alexander S.C. Lih, Y.J. Tsen§?

Institute of Medical Scienc&sDepartment of Molecular Biology and Human Gergtic
Tzu-Chi University, Hualien, Taiwan

wEET S gt

& B2t

BBEXRENTFANEARERELR®

The core value of a public health insurance sysieno provide necessary medical
services at affordable prices. This, however, lgastple to demand more services and results
in escalating health insurance expenses. Constémtms hence become a norm in order to
contain health costs. Reform attempts normally $ooa the supply side like limiting the
number of physicians or the capacity of hospitaddting sector or global budgets, applying
prospective payment mechanisms. Traditional densad@l interventions have been centering
on reducing the package of public services andeawing the private contributions of
beneficiaries. The strategy is to increase the ewghreness of the individuals for the
utilization of medical services. Studies show tiedlth behavior such as over-consumption of
food, lack of exercise, smoking, and stress aceofmt approximately 30-50 percent of
morbidity and morality in the U.S. One of the ldtdevelopments, as advocated by WHO and
adopted by European countries such as GermanyNéteerlands, and U.K., is to make
individuals more responsible of their own healthheTrationale behind this personal
accountability is quite straightforward: healthyopt have no need for healthcare and hence
no demand for medical services. We intend to usaeddtasets from Taiwan National Health
Insurance System to explore if significant cosfedé@nces exist between people who pay
more attention to prevention activities, such asciations, disease screenings, medical
checkups, etc., and people who do not. The findindsthen be used to advocate that
promoting individual accountability should be inporated in the coming national health
system reforms.
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Objective. This study aimed to identify the factassociated with adoption of environmental
tobacco smoke (ETS) avoidance behaviors amonggh@sschildren’s mothers.

Methods. A cross-sectional study was used to olatasample of pre-school child’'s mothers
(n=1,020) in 30 registered kindergartens in eastaiwan. Overall, 919 (response rate 90%)
completed the questionnaires. Regression models uwsad to identify the related factors on
avoidance behavior of ETS.

Results. The prevalence of exposure to househols ds 70 % and 50 % for mother and
their children, respectively. After adjustment father variables, mothers who were current
smokers [§=-0.259, p<0.001), had spouses smokget.058, p<0.05), and household ETS
exposure [{=-.136, p<0.001) were less likely to avoid ETS, relas mothers who have a high
knowledge score of ET$£0.082, p<0.05), positive attitudes toward avoidabehavior of
ETS (=0.275, p<0.001) and high self-efficacy of avoidiBdS (=0.398, p<0.001) were
more likely to avoid ETS. Hierarchical regressioralgses confirmed that the best predictors
for avoidance behavior of ETS were self-efficaay;rent smoker, and attitude with 55.5% of
total variance explained (p<0.001).

Conclusions. The high prevalence rate of exposmrkousehold ETS in mothers and their
child suggests the government should implementdhacco control education on pre-school
child’s mothers to reduce their child’s exposure HE®S in the home, in particularly to
strengthen knowledge, enhance self-efficacy andipgsittitude among mothers.
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This article discusses the partial results reveatedn ongoing study on the illness
behavior of the patients with hemodialysis in nerthTaiwan. Patients with chronic kidney
disease were mostly unaware of the body impairroatit the CKD Stage 5. After dialysis,
part of discomfort sensation was eased, albeitetiotinated, followed by many unpleasant
body experiences. Our interviews and field studldated that, even though the patients have
accepted the western medication for years, theyodstrated rather different perception and
interpretation about their body experiences, sethifice related to their illness behavior. We
start with the body experience of the dialysisgras, the way they feel their bodies, and then
discuss how they interpret them.
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The cell cycle progression can be divided into fqrases: G1, S, G2 and M.
Cyclin-dependent kinase complex is a key reguldtor cell cycle progression. Cyclin
proteolysis was important for regulation for CDKigity. In Saccharomyces cerevisiae, two
major ubiquitin ligase complexes, SCF and APC/@,raguired to promote cyclin protoelysis.
SCF complex is required for proteolysis of Clnl-8daClb6 whereas APC/C complex
required for proteolysis of Clb1-5.

We have found that APE™ was also required for CIb6 proteolysis during @hsition
to S. Mutations in both KEN box and destruction lmmxld enhance Clb6 stability in early
and late G1. Also, expression of Cllabman could result in an earlier entry into S-phase.
Therefore, our observations suggest that in additiothe SCE*** ubiquitin ligase complex,
the APCCdhl ubiquitin ligase complex should alsgufate CIb6 turnover at the G1/S
transition.
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Systemic lupus erythematosus (SLE) is a chronianmiatory autoimmune disease.
Due to break down of tolerance by either B or TlsceELE patients often develop
autoantibodies against different cellular composerguch as anti-double strand DNA
(anti-dsDNA Ab), anti-Smith antibody (anti-Sm Ab), anti-small nuclegouncleoprotein
antibody (anti-snRNP) and ect. Previous investagyetishowed that mechanisms that initiate
SLE include genetics (such as human leukocyte emt{glLA), complement and cytokines),
sex hormone and environmental factors (such as, ditugs infection, ultraviolet light and
stress). Prior studies also demonstrated that huwytamegalovirus (HCMV) infection could
increase the risk in the development of SLE. Oudgtshowed that more than &2 of SLE
patients’ sera reacted to HCMV pp65 antigen (65 kibasphoprotein). In animal model,
female NZB/W F1 and BALB/c mice immunized with plaigs encoding HCMV pp65 open
reading frame (pcDNApp65) developed anti-dsDNA \atgti Western blotting analysis
revealed that peptide of pp65-aa336-439 is recegnlzy SLE sera at a rate significantly
higher than healthy infected sera. This findingiaated that B cell epitopes may locate on
pp65-aa336-439 and play a important role in prongp8LE. In this study, we found that the
pp65-aa336-439 protein can interact with Hela pinstgia western blotting analysis. Current
yeast two hybrid screening support this finding ahentified human proteins that HCMV
pp65aa336-439 motif targeted. This finding may oaty assist future understanding on
development of autoantibodies, but also providie timinfection induced tolerance break.
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Thermus aquaticus NTU103 is a gram-negative, nonsporulating, nonnaybélerobic,
rod-shaped filamentous eubacteria that grows nat@a70C in hot springs. It able to grow
as matrix-enclosed multicellular communities calleidfilms. T.aquaticus NTU103 were
analyzed by proteomic analysis in order to idenpifgteins involved in biofilm formation.
Two-dimensional gel electrophoresis revealed distiand reproducible different protein
expression pattern between sessile and planktefi& é@ccording to previous results, | have
selected chaperonin (GroE ) for further study. Geas be divided into GroES and GroEL; it
was ubiquitous and essential for protein folding.genetic approaclgroEL mutants were
generated by disrupting the gene via the doublesimg over fronT.aquaticus NTU103. It
was unable to get corregroEL mutant. In addition, we were constructed GroESL
overexpression strain of.thermophilus HB27. The result of biofilm assay and scanning
electron microscopehowed that biofilm formation ability was increasedhen GroESL
overexpression. In addition, growth curve resutivebd that GroESL overexpression strain
had lower rate of growth. In biochemical approagioES andgroEL were cloned to pET-30a
and pQE-30 plasmid, respectivehen purified by nicol-chelate affinity chromatoghy and
ready for antibody preparation. Western blot showet GroESL overexpressiomas not
influencedGalE, TTC1138 and TTC1483 expressido analyze the function of GroESL, we
used citrate synthase as substrate protein. RelsoNved that GroESL protein were able to
suppress citrate synthase from aggregation and@léactivate denatured citrate synthase. In
addition, analysis of the relationship between G@bEnd biofilm formation, we used GalE
and Glyceraldehyde-3-phosphate dehydrogenase(G3P&4dH)substrate protein. Result
revealed that GroESL protein were not able to reaiet denatured GalE and G3PDH. In
previously study, GroESL fronThermus thermophilus that control refolding of several
enzymes for macromolecule synthesis, including rspygmalate dehydrogenase, isocitrate
dehydrogenase, lactate dehydrogenase and glucpesphate dehydrogenase. Taken
together, these result suggest that GroESL incdedsefilm formation by regulated
macromolecule synthesis.
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Vibrio parahaemolyticus is a major, world-wide cause of gastroenteriti®ytltaused
human diarrhea and fatal septicemia. The aim sfrgsearch was to known wkibrio spp.
can resistant stomach acid and reach to smalltinéssfurthermore cause human disease. In
this research, acid resistant mutants from trarmmsposutant library (construct by Mei-Shiuan
Yu lab), were screened using TSB3S medium contgipid5 hydrogen chloride, and also
used arbitrary PCR to amplified the genes whichiugis by Mini-Tnl0. We used BlasN
program, and found three acid related genaélino parahaemolyticus after sequencing. The
function of individual mutant were putative multidy resistance protein (11F8)
hyperosmotically inducible periplasmic protein (EX2ranscriptional activator RfaH (B8),
respectively. Comparing wild type and mutant groadhve there are no significant difference
suggesting that transposon were not influence tinev&l of mutant. Results also revealed
that no significant difference between wild typed anutants while under acidic or osmotic
stress. Interesting, biofilm forming ability of 18 kvas increase and which of it were reduced
in B8 and E12 in compare with WT when bacteriaureltfor 48 hours. In contrast to previous
study, the data of RfaH biofilm formation was opp®do E.coli research, indicated the
regulation oMbrio parahaemolyticus biofilm was different withE.coli. In the meantime, the
rugose colony morphology of 11F8 was observed, estgg that was the reason of biofilm
higher than wild type.
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Androgens (such as testosterone andliBydrotestosterone (DHT)) are the main male
sex steroid hormones. Androgens not only affectdneelopment of male phenotypes during
embryogenesis and the sexual maturation at puldautyalso influence the functions of skin,
bone, muscle, and brain. Androgen receptor (AR to the nuclear hormone receptor
superfamily and mediates the action of androgemtasnscription factor to regulate it's target
gene expression. Studies have showed the reguladeryf A/AR signaling on adipogenic
differentiation, but the molecular basis of andmgelated adipogenesis decrease is still
unclear. In the present study, we examined the 0bl&/AR signaling and its molecular
mechanism on adipocyte differentiation at the ¢alland molecular level using D1 cell line,
a multipotent mouse bone marrow stromal precursthline, as a model. We determined the
expression and function of AR on the adipogenitedditiation of D1 cells by observing the
molecular and cellular changes between undiffeagedi and differentiated DI cells. Our data
showed that hormonal induction cocktail with dexémasone (18M), insulin (0.01mg/ml),
and rosiglitazone (2M) treatment (added EtOH as control) induced Disdel adipocytes,
demonstrated by Oil-red O staining, as well asethiganced expression of adipogenic marker
genes such as aP2 and PPARy semi-quantitative RT-PCR. Further experimeirswed
that DHT (10°M) treatment in cocktail differentiation medium sad less lipid storage and
decreasing adipogenic marker genes expression devilg the adipocytic differentiation of
D1 cells. And the XTT data indicated that the ineilicD1 cells treated with cocktail
differentiation medium with EtOH as a vehicle cahthad lower cell proliferation than both
undifferentiated control and induced D1 cells WidHT treatment in differentiation medium.
These results indicated that DHT suppresses D% oeth adipocytes. Currently, we further
explored the possible molecules involved in theul@gpn of A/AR signaling on adipogenic
differentiation with proteomic approaches. The 2Berophoresis data indicated that patterns
of proteins expression in D1 cells with DHT treahier not were different; therefore we will
further identify these proteins by MS. We hope study will delineate the molecular
mechanism, by which androgen/AR signaling exertagipogenic differentiation.
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Transcription factor Snail plays multiple rolesdavelopment and tumor metastasis by
positively or negatively regulating a lot of targgenes. However, the transcriptional
mechanism for Snail to upregulate gene expressasiill unclear. Here, we use hepatoma
cell HepG2 as a model to investigate the detarsitaptional mechanisms by which Snalil
upregulates gene expression of §4% and matrix metalloproteinase 9 (MMP9), induced by
tumor promoter 12-O-tetra-decanoylphorbol-13-aee(@tPA). Snail can bind on a proposed
target region upstream of a putative EGR-1/SP-Tlapping site to associate with EGR-1
and SP1 for activation of p%*® promoter. The similar mechanism can also be obskeiv
Snail-mediated activation of MMP9 promoter. Thue proposed a novel mechanism by
which Snail plays as positive regulator of trarsaon.
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Ethambutol (EMB) is one of the first line anti-tubelosis drug and one of its adverse
effects that usually be reported is ocular toxicEyen some cases have been reported that
patients who receive EMB treatment became blindweéier, the pathogenesis is not
addressed clearly so far. It has been reported EhB may damage the ocular nerve.
Recently, we also observed that EMB had toxic éféec retinal pigment epithelium (RPE)
cells, including intracellular vacuoles formationdareduction of phagocytic ability. Human
RPE cells locate on the most inner layer of retinkeep choroid off retina. They can absorb
and metabolize toxic substances, the poisonousewlasin Cone photoreceptor and Rod
photoreceptor, to protect ocular nerves. The mddecmechanism for regulation of the
phenotypes of RPE cell has been well studied. Onéh® critical signal pathway that
regulates RPE growth and pathogenesis is mediateprdiein kinase C (PKC). We also
found that the toxicity of EMB on RPE cell is viat@ation of PCK pathway. It has been
known that there are at least 12 kind of PCK iscazymith different physiological functions.
Therefore, we want to investigate what kind of PiKk@zymes are involved in the pathway for
EMB-induced toxicity on RPE cells. In the begininge examined whether vary kind of
isozyme inhibitors and shRNA of PKC affect EMB toiky on RPE cells. We observed that
inhibitor of PKG (rottlerin), shRNA of PK@II and PKG all had preventive effects on
vacuoles formation and reduction of phagocyticighdf RPE induced by EMB. In Western
blotting analysis, we observed that HXICtranslocated from cytosol to cell membrane in
RPE cells after treatment of 8mM EMB for 3 hourseribrane translocation of the other
PKC isozyme PK& was not induced by EMB, however, induction of gexpression of
PKCS was observed. These results indicated that theitprf EMB to RPE cells is mediated
by activation of PK@II and induction of PK@ gene expression.
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Glucocorticoid receptor (GR) belongs to the nuclesreptor family which comprises
ligand-dependent transcription factors involvedegulating the expression of genes critical
for cell growth, differentiation, and metabolism.luGocorticoid receptor regulates gene
expression by binding to a specific DNA sequendiedaylucocorticoid responsive element
(GRE). Glucocorticoid and their cognate receptageha direct effect on the differentiation
of erythroid precursor cells from animal or humamdé marrow. However, their mechanisms
of intracellular action in differentiating cellseanot clearly defined. In the present study, we
examined the role of GR and its molecular mechamisrerythroid cell differentiation using
K562 cells, an erythroleukemia cell line. We use@R agonist, dexamethasone in our study
to determine the role of GR in K562 cell erythraitferentiation. First, we examined the
change of the of GR expression level during by Wmestblot assay. The effect of
glucocorticoid-GR signaling on K562 cell erythroiifferentiation was examined by
benzidine staining for the change in their hemoglobnd glycophorin expression by
flowcytometry. Moreover, the expression level ohgeg involved in erythroid differentiation
such as GATA-1, c-Myc or other transcription fastowas compared between the
differentiated cells with or without dexamethasdneatment by RT-PCR. The effect of
dexamethasone on cell proliferation was determimeXTT assay. Reporter gene assay was
used to demonstrate the transcriptional regulatio®R during erythropoiesis of k562. This
study will find the roles of GR in erythropoiesisdaits molecular regulatory mechanism on
erythroid cell differentiation.
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Previous publication pointed out that the matrikrasted the analyte, may coelute with
the anslyte during chromatographic separation . Whe analytes are determined with
LC-MS, matrix may affect the target signal relatteethe pure solvent signal by enhancement
or suppression.

The laboratory pesticide residue analysis use twthads: 1.Standard addition method:
adding reference standards (at least two diffecemicentration) in the samples, and teated
with the uncpibed sample to determine pesticidesentration. 2. Calibration curve method:
using a series of standard solutions of differesmcentrations to obtain the relationship
between the response vs concentration. In thisarelsea variety of matrixs were teated for
their effects on 230 pesticides using liquid chrtogaaphy-tandem mass spectrometry and
gas chromatography mass spectrometry to determieixmeffects. Different metrixs of
blank sample (blank) after liquid / liquid extramtj will be add with the pesticide standard
solution and compared with pesticide standard moiutThe purpose of this study is to
determine whether it is possible to use one mdtnixcalibration curve, and to quantify of
pesticide residues in other matrix.
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In recent years, the problem of antibiotics abusd become more and more serious,
which made many bacteria to develop the resistdocenany antibiotics, including the
Acinetobacter baumannii. Acinetobacter baumannii is an opportunistic pathogen which often
caused nosocomial infection in recent years. Ireotd solve the problem that there was no
optimal drug for treatment of patients with muléiptirug resistant bacteria infection, we
attempted to find some protein that could be useduwe of infection with multiple drug
resistant Acinetobacter baumannii. Previous studies have shown that the endolysat th
bacteriophage manufactured after infecting bactesia degrade the peptidoglycan layer of
bacterial cell wall. It may be an effective antitea@l agent. In the study, we found the gene
predicted endolysin with the bioinformatic tool itme chromosome ofAcinetobacter
baumannii ATCC17978. In the same time, we also found the @cendolysin gene in
Acinetobacter baumannii bacteriophage. To characterize antibacterial agtvi two kind of
endolysin encoded b#cinetobacter baumannii and its phage respectively, were cloned into
the expression plasmid. The resultant plasmid vesl o transforniescherichia coli, and
then expressed and purified them. Analysis of tidogical activity, we observed that our
protein inhibited both gram positive and negatiaetbrial survival. To three different bacteria,
it caused the cell wall destruction by the purifipdotein with the scanning electron
microscope. Furthermore, in order to find out whketihe peptidoglycan was the substrate of
the protein or not, we performed the zymogram asbhg results showed that our protein
could degrade the peptidoglycan and inhibit bagkertirvival.
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To search for cellular factors affecting influen&avirus replication, cellular genes
differentially expressed between mock-infected winds-infected A549 cells were screened
by microarray analysis and ddPT-PCR. In microaasaglysis, three genes (DHFR, RRM1,
RRM2) down-regulated and two genes (DEAD box an#i1ff up-regulated 23 hrs after virus
infection were selected for further analysis. IfP@dPCR, three genes (PRPF8 , RPL35, DBI)
up-regulated after virus infection were selected farther analysis. Cellular genes
up-regulated after virus infection could be facttasilitating virus propagation. If it is the
case, knockdown of these genes using siRNA tecggadbould inhibit virus production. On
the other hand, cellular genes down-regulated afteus infection could be factors
suppressing virus propagation. In this case, oxpression of these genes should also inhibit
virus production. At present, two cellular factopsssibly affecting influenza A virus
propagation were identified.
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Heparin Cofactor Il Represses HCV Replication
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Infection with hepatitis C virus (HCV) will causédronic infection, liver cirrhosis, and
even hepatocellular carcinoma (HCC). At presenithee an effective treatment for chronic
HCV infection nor a vaccine to prevent HCV infectits available. Identification of host
factors involved in viral replication is criticabif understanding the molecular mechanism of
virus replication. Identification of host factorsvblved in viral replication also facilitates the
development of anti-viral agents. Genes differdigticexpressed (over-expressed or
down-regulated) in HuH7 cells with or without HCulsgenomic replicon were identified by
dd-RT-PCR. Genes over-expressed in HCV replicots aguld be the factors facilitating
HCV replication while down-regulated genes could the factors repressing the HCV
replication. Heparin cofactor Il (HCII) identifioly ddRT-PCR was down-regulated in HCV
replicon cells. To determine whether HCII repress€®/ replication in the HCV replicon
systems, both loss-of-function (knockdown of HC dhd gain-of-function (over-expression
of HC Il) approaches were used. Our results showé&d |l could indeed inhibit HCV
replication. Furthermore, heparin could reverse shppressive effect of HC Il on HCV
replication. HCII represses the HCV replication gibly through interacting with HCV NS3
protein. The binding domains of HCIl and HCV NS3teins were also determined by yeast
two-hybrid system.

In conclusion, our studies suggested HC Il couldract with HCV NS3 protein and in
turn represses HCV replication. Further studiesharacterize the mechanisms how HCV
down-regulates the expression of HC Il are needed.
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Hepatitis C virus, one the major causes of liveedses, consists a positive-strand RNA ,
a virus core, and an envelope containing envelopteins (E1, E2) and lipid bilayer obtained
from the host. The knowledge of core assembly ortant for the true understanding of the
virus formation mechanism. The full length coretpno consists of 191 amino acids with a
highly hydrophobic tail. Because of its highly hgghobic nature, the full length core protein
have been very difficult to be expressed in baatesystems and purified in agueous
conditions. Facilitated with fermenting techniquelairea system, we have successfully over
expressed and purified the full length core proteiaufficient quantity for the core assembly
study.

The atomic force microscopy (AFM) and transmissadectron microscopy (TEM) both
showed that the assembled core particles formedhbyfull length core protein were
significantly larger than those assembled by C-teahtruncated proteins indicating that the
hydrophobic tail did affect the core assembly imsoextent. As the virus core in a mature
virus is covered with a layer of lipids gained frane mammalian host cells, the interactions
between the lipids and the core protein might glay an important part in correct virus core
formation. By applying the synchrotron radiatiomcalar dichroism (SRCD) and protein
fluorescence wavelength shifts, the structural dyinachanges of the core protein when
interacting with lipid DMPC were analysed. Accowglito the SRCD data, when interacting
with DMPC, thea-helix contents of the core protein increased frapproximately 7% to
17% andB-sheet contents decreased from approximately 4139% in both solutions and
thin films strongly implying the contributions ofig lipid-protein interactions in virus core
formation which was not been investigated previusl
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Translationally controlled tumor protein (TCTP) wagginally highly conserved protein
that is linked to cell growth, survival, allergynor reversion and anti-apoptosis signaling
pathway. Recently, TCTP protein level decreasedlnneimer's disease and Parkinsonism
patients. Hence, TCTP may implicate in the progoessf neurodegeneration. Our results
showed TCTP expressed high levels mRNA in forebaaith heart at stages of E10.5, little is
known regarding its role in nervous system develpmThe aim of this study is to address
the function of TCTP in the center nervous syst®¥ve. generated Conditional deletion of
TCTP in neural progenitor cells mediated by Ne&lre-resulted in early postnatal lethality,
increase apoptotic cell death, impaired corticogenend reduced proliferation of progenitor
cells in the ventricular zone. Here, we showedfifst time that TCTP is required for mice
early postnatal survival and growth, and is imparfar maintaining the brain morphological
development. Loss of TCTP in neuronal progeniteesiéd to lost distribution of neurons in
ventricular zone of cortex and dentate gyrus. Omiedf TCTP caused the decreased Mcl-1,
Bcl-xL, Hax-1 and cyclin D2 protein expressionseidfore, it might contribute to regulation
of apoptosis and G1 phase cell cycle in brain. Tedgether, our results are first to
demonstrate the requirement of TCTP not only fmmag¢al survival, but also preventing brain
morphology defect. TCTP could be proved a novedtsgy of gene therapy for study of
Alzheimer's disease and Parkinsonism.

Key words: TCTP, Neurodegeneration, Alzheimer's disease
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Streptokinase (SK), a currently used antithrombotigent, was regarded as a
fibrin-nonspecific plasminogen activator comparethwissue-type plasminogen activator
(t-PA). A recent study found that removal of thetédminal residues 1-59 allowed the
remaining molecule (SK 59) to cause plasminogervaiibin in afibrin-dependent manner,
suggesting that SK 59 harbors the potenetial to tneca novel thrombolytic agent. This
study aimed to mass-produce 8K 59, which allowedtasstudy further the action
mechanism of SK\ 59 in lysing thrombi.

The DNA segment corresponding to the/SK vi#s amplified by PCR and cloned into
the expression vector pGEX-2T, which allowed /SK t69be produced in fusion to the
C-terminus of glutathione S-transferase (GST) Escherischia coli. The successful
transformant was grown in LB culture medium wittdéige of ampicillin (100ug/ml) and
glucose (20 mM). As the cells reached mid-log glouPTG (0.2 mM) was added to trigger
GST-SKA 59expression for 5 hours. After that, cells werevibated, disrupted by sonication,
and the GST-SK\ 59usion protein in the soluble fraction was pudfigvith glutathione
Sepharose 4B affinity column followed by anion exwtpe column chromatography. The GST
part was then removed by thrombin cleavage.

Purified SK/A 59 exhibited a high purity when analyzgd SDSPAGE. Chromogenic
substrate assay revealed that/SK Wi less potent than SK in converting glu-plasgéaro
into plasmin, whereas it was as well as SK in &gy fibrin clot lysis in test tubes. These
results, in accordance with previous observatiopsother investigators, encourage us to
investigate further the mechanism underlying the/ation of plasminogen by SK 59
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Curcumin has been examined for antitumor effectr@my tumors. However, little is
known about molecular mechanisms for Curcumin iedugro-apoptosis endoplasmic
reticulum stress in hepatoma cell line. J5 cellsewteeated with increase dose of Curcumin
for 24 and 48 h. The cell viability was detectedtiyh MTT assay and the observation of cell
morphology. The protein expression of Caspase-TE-# CHOP, Calnexin, Calreticulin,
PDI, and Erol-b which attend the endoplasmic reticulum stress anfblding protein
response pathway were examined by western blotcé&h&ycle assay was detected by flow
cytometry. The protein expression of mitochondsiafdnction, TCTP, Mcl-1, Bcl-2, and Bax
were detected by western blot. The locations oftgmoexpression were examined by
Immunocytochemistry. Our data suggest that Curcundiiced unfolding protein response
through down regulation of Calnexin, PDI, Erod-and up regulation of Calreticulin, a a
stress important protein. Curcumin induces CHOReasgon through cleaving caspase-12,
ATF-6 and translocating to nuclear. Curcumin causischondria dysfunction through down
regulation of Mcl-1, Bax and Bcl-2. In addition, ©€umin also affects cell cycle through
Cdc2 down regulation. In summary, this present ystgdows that Curcumin induced
apoptosis are associated with endoplasmic reticudtrass, cell cycle arrest at G2/M phase
and mitochondria dysfunction in J5 cell line.
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Methamphetamine (METH) is a widely abused illickyphostimulant. METH abusers
show behavioral and cognitive deficits and neuredegative damage. Acetyl-L-carnitine
(ALC), an endogenous quaternary ammonium compoyldys a vital role in the
mitochondrial oxidation of fatty acids and showpratective and regenerative action profile
on the nervous tissue after toxic or traumaticrief ALC may exert its neuroregenerative
effect on the basis of their neurotrophic and newn@ulatory propertiedn this study, we
investigated the therapeutic effects of ALC on MEifHuced behavioral deficits. Male ICR
mice were received one day drug treatment with figjections of METH (4 x 5 mg/kg, S.C.)
or saline at 2 h interval. Behavioral tests inahgdnovel location recognition test (NLRT),
novel object recognition test (NORT) and sociakiattion were performed 7 days later to
confirm the METH-treated animals with apparent ha&dval deficits. After subsequent
administration of ALC (30 and 100 mg/kg, I.P.) ondaily for seven consecutive days,
behaviors were assessed again. The data show All@ @verse METH-induced impairment
in NLRT, NORT and social interaction. These findinguggest that ALC may be a novel
therapeutic strategy for treatment of METH abudated behavioral abnormality.
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hHB-EGF (Human Heparin-binding epidermal growthtdadike growth factor) is a
member of EGF family, whish has strong affinity foeparin. It can be produced as a
membrance-anchored form (pro-HB-EGF) and later ggsed to a soluble form (s-HB-EGF)
by ADAM (a disintegrin and metalloproteinases) aMlyIP (matrix metalloproteinase). Our
preliminary discovery that there were hyperplastiiown adipose tissue (BAT) in the
mammary mesenchyme in the hHB-EGF transgenic nti¢gctation day 10. To understand
the role of BAT in the mammary mesenchyme of hHBFEGansgenic mice, we must first
compare the amount of BAT in all lifespan of hHBIEGansgenic mice with wild type mice.
We use whole mount and HE staining of mammary glandnderstand the spread of BAT
and use RTPCR and Western blotting to detect tha &Ml protein expression of BAT. Then
we compare RNA expression of BAT between hHB-EGHdgenic mice and WT mice by
statistics diagrams.
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Chih-Hsien Liad’, Hsin-Hou Chanty, Chang-Yu Cheh Po-Kong Chef Jyh-Hwa Kad,
Hsin-Hsien Huany Hung-Chi Lirf, Der-Shan Sulf

Department of Molecular Biology and Human Geneflas)-Chi University, Institute of
Medical Science, Tzu-Chi Universfty Institute of Preventive Medicine, National Defen
Medical Centet

BEa Y AR BT am B A kR AS BEm
B RE ST e AR S

P L 2k A

B Py % R Ry %R

Erythrocyte differentiation is a multistep procesgulated by cell-type specific genes
expression. Our previous studies indicated ®etillus anthracis lethal toxin (LT) could
suppress GTP (guanosine 5'-triphosphate) inducegthrecytic differentiation in
erythroleukemia cell line K562. To investigate timevel genes regulate erythrocytic
differentiation, microarray analysis was perform€lr results revealed that five retinoid
related genes-neural proliferation, differentiatiamd control protein (NPDC1), retinol
binding protein (RBP5), B-cell translocation germnily with anti-proliferative properties
(BTG2), retinoic acid receptor responder prote{(RARRES3) and retinoid X receptor alpha
(RXRA) were up-regulated after GTP treatments amdrdregulated after LT pretreatments.
We hypothesized these genes may play a conceivaldein normal and LT-suppressed
erythrocyte differentiation. Flow cytometry was dst® study whether the differentiation
abilities of K562 cells were blocked by shRNA oihdadate genes. According to our data,
there were four genes (NPDC1, RBP5, BTG2 and RARRE®ay play putative roles in
erythrocytic differentiation.
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The Effects of SV40 T-antigen in Transgenic Mice
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Simian Virus 40 ( SV40 ) is a small DNA tumor virtlet has been used extensively to
study tumorigenesis. The SV40 early region encdbese tumor antigens, large T ( LT ),
small T ( ST ) and 17KT that contribute to tumorniation. In our previously study,
transgenic mice expressing SV40 T/t-antigen drisgnmammary gland specific promoter
WAP were used as animal model to study its meiastake in breast cancer. We observed
some of transgenic mice expressing SV40 T/t-antigesishown metastasis into lung, but its
molecular basis is largely unknown. To understahd molecular basis, we will use
microarray to identify and characterize the genégiwvinvolves in the metastasis. We will
further examine whether these genes play a rolteninvasion of the tumour cells into
neighboring tissues through processes such as tmigranvasion and EMT (epithelial-
mesenchymal transition).
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Dengue virus (DENV) belongs to the flavivirus fayniand it’s transmitted to human by
Aedes mosquitoes. DENV infection is a major cauiselinical symptoms, the more severe
forms are DHF/DSS, which are characterized by thegtopenia, hemorrhagic
manifestations. However, the mechanism of DHF oSDQfevelopment are not clear. In a
previous study , we found that purified recombinsmitble dengue envelope protein domain
[l (rsElll) can be directly bound to human plateleand induced platelet activation on
cytometry , and rsElll can induce thrombocytopemaB6 mice, which were similar to
clinical sign observed at early stage of denguasvinfection patients . In this study , We have
established amn tro model , using ELISA hight thought-put screeninglrsand platelet
inhibitors block the combination , using SEM to elhv& combines rsElll on platelet number
and morphology , to observe the levels of platat¢ivation. From past studies we know that
the flavivirus virus infection of host cells primigrthrough cell surface heparin sulfate
receptor , as a GAG , so do it in several commoAQGG&S/Heparin)screening . The results
indicate that , heparin , heparin | , heparin heparin I-S , chondroitin sulfate (CS)A, CSB ,
CSB will reduce rsElll and platelet combinationephrin I most obvious . In the SEM was
found when the treat rsElll higher the concentrgtmombined with the greater the number of
platelet, and the higher the levels of activatidhll then build in vivo model to observe the
coagulopathy, and whether it can be used to saV®A&creening to the GAG.
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Anthrax, a disease caused Bgcillus anthracis infection, induces animal and human
death through unknown mechanisms. Lethal toxin ,(la mitogen-activated protein kinase
kinase (MAPKKS) inhibitor, is the major virulencactor ofB. anthracis. LT treatments cause
lethality and certain anthrax-like pathogenesiexperimental mice that including hypoxic
tissue damages and anemia. It is suggested thatLited hemolysis plays certain roles. Our
previous studies showed that treatments of LT itgdbnot only the proliferation and
guanosin 5'-triphosphate (GTP)-induced erythroifedentiation of a human erythroleukemia
cell line K562, but also reduced the number of feoid colonies in the mouse
colony-forming cell (CFC) assay, by the way, bo#rgentage and cell numbers of bone
marrow erythroblasts were suppressed. Since greytelkwolony stimulating factor (G-CSF)
is a pleiotropic cytokine playing a major role agulator of hematopoiesis and has the ability
to protect cells from apoptosis. These prompt uartalyze whether treatments of G-CSF
could ameliorate LT-induced anemia and lethalitur @ata showed that G-CSF treatments
reduced LT-mediated mortality is associated witteloration of reduced anemia response.
The underlining mechanisms will be further investey.
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Dengue virus, a member of thavivirus family, causes an emerging global health threat.
Infection of dengue virus can result a range onmicéil symptoms, including the severe
diseases dengue hemorrhagic fever (DHF) and designek syndrome (DSS). The clinical
symptom of DHF/DSS includes plasma leakadeukocytopenia thrombocytopenia and
increased vascular permeability. However, the mudégcmechanism of DHF or DSS is not
yet clearly. In this study, we found that intravaaonjection of recombinant dengue envelope
protein could reduce the leukocyte counts, spedifithe monocyte counts, in mice, which is
similar to the clinical observations in dengue @ati$. In addition, an antagonist for TNF-
pathway seems to have ameliorative effect in demgwelope protein-induced low leukocyte
counts. Our data suggested that there may be aalddfpendent pathway involved.
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Currently, hepatitis is a major cause of death awan. Hepatitis can lead to liver
cirrhosis and hepatoma. In clinical studies, hépattas shown to cause thrombocytopenia.
Since thrombocytopenia causes bleeding tendenegetlpatients are unable to use liver
transplantation to save their life. The mechanisesponsible for hepatitis-induced
thrombocytopenic is not yet clear. ThioacetamidAA)l has been used extensively in the
development of animal models of acute liver injuhy. this study, TAA (50 mg/kg) is
administered intraperitoneally to induce liver dgman mice. After TAA administration, we
observed elevated blood levels of aspartate treasde(GOT) andalanine transferase (GPT)
and reduced platelet counts in these mice. Flovorogtry data indicated that there are
anti-platelet antibody productions. The mechanigsponsible for this chemical-induced
thrombocytopenia and autoantibody production remtirbe further investigated.
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It has been proposed that chromosome passengerlecof@®@PC) which comprises
INCENP, Aurora B, surviving and Borealin is importdor key mitotic events. The CPC
regulates various mitotic functions to maintain @@ stability. Borealin is required for
stability of the bipolar mitotic spindle. Borealmotein levels increase during/@itosis, and
is decreased during mitotic exit. How Borealin égulated in this process remains to be
determined. The aphase-promoting complex/cyclosS&R€E/C) is arE3 ubiquitin ligase that
targets proteins for degradation by the 26S proteasand regulates mitotic exit. Here, we
show Borealin protein level is regulated by Cdhie @f the activators of ubiquitin ligase
APC/C. Furthermore, Borealin contains the APC/Qgsition signals, a N-terminal D box
implying for ubiquitin dependent destruction. Oesults imply that the D box in Borealin
might be required for Cdhl-induced destruction ofdalin.
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It is well known that there is sexual difference siress responses. Studies indicate that
testosterone (T) shows an inhibitory effect onsstri@duced hypothalamic- pituitary-adrenal
(HPA) activation. Androgen receptor (AR) is fourftdughout the central nervous system,
but paraventricular nucleus (PVN), the integratbHBA activity, expresses little. Evidence
shows that medial preoptic neucleus (MPN) expregseaust of AR plays a critical role on
modulator effects of T on stress-induced HPA axigvation. The mechanism, however, is
not clear. Male SD rats (250-300g) were used is pinoject. First, we clarified if there was
difference on stress-induced neuronal activatiodRN in intact and gonadectomized (GDX)
rats. The rats were divided into four groups: siabX (intact) and GDX rats and sampled
under basal or restraint stress conditions. Thebeusnof Fos-immunoreactive (ir) cells were
regarded as the indication of neuronal activatWe.found that, the numbers of Fos-ir cells at
both MPN and PVN in GDX and intact rats were simiader non restraint condition. But
GDX rats showed more Fos-ir cells than intact adrdfter restraint challenge. T replacement
using subcutaneous Silastic implants (each 35 miength, 0.062 mm ID, 1.25 mmOD) that
were packed with crystalline testosterone, revetbedeffect of GDX on restraint-induced
Fos expression at MPN. These results indicatedTthaight tonically inhibit stress-induced
HPA activation through inhibiting MPN neuronal adty.
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This study investigates the role of different braireas in the social learning. The
Long-Evans rats were used in this study. The detratnss were trained with a hot plate in
the step-down inhibitory avoidance task. The olmmrwere restrained in an observing box
with a transparent window in front of the hot plébeobserve the demonstrator to learn this
task.

After the observers experienced the aversive stiguhey stayed longer on the platform
than the base level before encountering aversimeikts. The staying times of the observers
on the platform would be enhanced after they oleserthe demonstrators to learn the
step-down task. If the observers stayed in the relmge box without the demonstrators or
with demonstrators not learning the task, the tonethe platform would not be changed.
Even the transparent window was covered with &tpaper, the observers still learned from
the demonstrator and increased the staying timeéhenplatform. In the different groups,
anterior cingulate cortex (ACC), amygdala (AMY) andular cortex (IC) lesions blocked the
social learning ability of observers from the destoators.

These result suggested that rats had social lepafbility in the step-down inhibitory
avoidance paradigm and the ACC, AMY and IC mightypbles in the social learning ability.
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Group B streptococcus (GBS) is a significant humpathogen, especially in newborns
and pregnant women. It is the major cause of nesnateningitis and sepsis which often
leads to fatal. Hence, the relationship betweemtype and virulence factor has accentuated
the importance of efficient and sensitive typingtinoels. A rapid and convenient method for
detecting the genomic polymorphism of GBS was gseer by RAPD-PCR. A 10-mers
primer was used in this assay to achieve the palgimo amplicons based on its ability to
differentiate GBS genotypes. The isolates weretetad into four major groups with their
respective polymorphic patterns. Intragroupic M#i@s were detected indicating the
heterogenous nature of individual GBS strains. Aflaam that, we are also interested to
investigate the correlation of the virulence fastavith the RAPD-PCR groupings. A few
putative virulence genespbl, rib, bca) which were previously recognized their roleshe t
epithelial adherence and invasive were selectedbgerve the distribution of these genes
within those isolates. The objective of this stwdys to determine if DNA polymorphisms
generated by RAPD-PCR could be utilized to chareeteGBS for epidemiology purposes
with the correlation of the virulence genes. Frour studies, we have discovered that the
virulence genes were mostly distributed in the RAPCR group IV. Most of the isolates
from this group were isolated from vaginal and aéathich we suspect they might be virulent
strains. Thus, we concluded RAPD-PCR is a usefudl aeliable assay for the
characterization of GBS isolates as it is able fiscrdninate between the genomic
polymorphism of GBS which correlates with virulerfeetors and its isolation sites.
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Vibrio spp is the most significance food borne pathogen imvda which causes food
poisoning with symptoms such as diarrhea, abdongreainp, and nausea. This bacterium
pathogen is virulence after transmitted to humastrgatestinal. The aim of this study is to
identify the mechanism of acid adaptation \brio spp. in human gastrointestinal and
observe the physiological response and gene expnesd Vp93 under multiple stress
conditions. For physiology approach, we observedgitowth condition o¥ibrio spp in both
log phase and stationery phase after it was givead adaptation treatment. The results
showed that th¥&ibrio spp in log phase has higher resistance than in stetygrhase towards
acidic environment after acid adaptation. On thkeothand, we are also interested to
investigate the effect of cross protection as tlaeesalso other stresses from the environment
i.e. cold stress oxidation stress. We found th&p93 has no cross protection in osmotic
stress-acid stress, and also acid stress-starvati@ss or starvation stress-acid stress.
Interestingly, we found tha¥p93 was more acid resistant under low temperatuee.ugé
transcriptional profiling to identify genes thatntml acid resistance under cold stress,
including putative hyperosmotically inducible pdagmic protein, gyR, RafH, C-di-GMP
phosphodiesterasand csdA. However, onlycsdA is involved in cold stress resistance
mechanism, while the other four genes are osmutess resistance related gene. Thus, we
presume that mechanisms involved in acid resistanegegulated by osmotic stress related
genes invp93.
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Coral reef has the highest biodiversity of mullickl organism, among all marine
habitats that have been surveyed. Epiphytic migaisms have significant influence on
host health, however, their diversity has not begstematically studied so far. This study
was aimed to examined the diversity of epiphytictbaa on various marine multicellular
organisms in a local coral reef intertidal regio.he dominant multicellular organisms in the
sampling site include red algae, green algae, bralyae, and mat anemone. A total of 43
red algae, 16 green algae, 11 brown algae spe@ses enllected and identified in spring of
2010. \Various mat anemone morphotypes were alspled, but identification to species
level were not achieved.

Epiphytic bacteria were isolated from algal homajes and anemone mucus samples.
The culturable community composition varied amoiggalasamples. Epiphytic bacterial
diversity estimated from culturable community is\gelly highest in red algae, and lowest in
brown algae samples. Composition of culturabletdyéc varied significantly among
morphotypes of sea anemone. However, the bactivalsity is lower than that in most
algal sample, suggesting some microbial controlsmess might be present in mat anemones.
Many small colored colonies were found in dimetlsylifide-supplemented agar were
recovered after prolonged period of incubation. eséh colonies also appeared in agar
supplemented with red algae homogenate after inicwban the dark. These results
suggested these isolates likely members of the ynegcoveredRoseobacter clade. We
successfully enriched bacteria that can grow oniunedsupplemented with brominated
organic compound as the only carbon source, froraraéred algae and brown algae. This
suggests that some epiphytic bacteria may usealilisy to evade brominated antimicrobials
produced by macroalgae.
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Vibrio wulnificus has an ubiquitous distribution in warm brackishevst but it is also a
pathogens and can cause primary septicemia andtizény wound infection. Rapid
adaptation to various stresses ensures the sufivalcrobial cells, and this ability may be
even important forV. vulnificus, which needs to switch between animal host andataqu
environments.

Tilapia-pathogenid/. vulnificus strain 93U204 was chosen to study the stress mespo
and stress-induced evolution. We reasoned thatspanse to one stress can provide
cross-protection to another stress, the physioddgesponding pathways to these two stress
must have something in common. We examined theebattsurvival under acute
hyperosmotic, cold, starvation, and acid stressnéist cases, when two types of stress were
applied sequentially, no cross protection was fouad led to even higher mortality.
Continuous sublethal stress may induce stress-@tluwitagenesis and facilitate phenotypic
change, which may lead to increase in fitness. Weur@d V. wvulnificus in chronic stress
including low-nutrient (1% Tryptic Soy Broth), losalinity (0.5% NaCl) and high-salinity
(4.5% NacCl) conditions, and examined their stredsrance after 8 and 15 days. Bacterial
isolates derived from the triplicate samples exhibiboth intra- and inter-treatment variation
in phenotypic composition (hemolysis, proteolysmtility). The longterm stress condition
can select for certain phenotype and fix it gemditicwhich allows for further identification
or characterization. Despite the type of stressd useselection, these cultures evolved
tolerance to other types of stress, suggestingiocemutation might provide protection to both
stress. We conclude that chronic stress can efédgtimprove the survival o¥. vulnificus in
environments with multiple types of stress, pogsibtough increased mutation.
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Terpenoid exhibits a wide range of structural dsiters and biological activities, and
have long been recognized as highly important sowt medicinal compounds. The
biosynthetic pathways of plant and yeast terpensidasre the same upstream steps and
diverge at the cyclization of 2, 3-oxidosqualengjol is cyclized to ergosterol in yeast and to
cycloartenol in plants. The shared initial metabglieps between fungi and plants enable the
use of transforming sterol-defective yeast mutdatscreen the plant cDNA libraries for
rescued recombinant terpenoid cyclase.

To clone and characterize novel terpenoid cyclase plants, a gateway plasmid
PYES-52-Leu was constructed for the expressionlafitpcDNA libraries in yeast. Plasmid
pPYES-52-Leu is obtained form substituting the URf&he of pYES-DEST-52 with the Leu2
gene from pRS-514. Expression of pYES-52-Leu insygaovided the transformed cells to
grow successfully on leucine minus plates.

Gateway plasmid pYES-52-Leu was applied for expo@ssf plant cDNA libraries in
yeast. Taking the advantage of the same initialabwdic steps, yeast mutants with sterol
defects will be possible to be recombinant throtlgh plant terpenoid cyclase. This system
provided a rapid selection tool for screening @inplterpenoid cyclase.

124



P37

Characterization of TC1138 from Thermus thermophilus HB27 Involved in Biofilm
Formation

Sih-Ying Wang’, Guang-Huey Lif

Departmant of Life ScieficTzu-Chi University

Microbial Genetics laboratofyDepartment of Microbiology, Tzu-Chi University
ERS RS

BERREEGHESL T

R A

3¢

b

& G

Thermus thermophilus HB27 was isolated from Japan’s hot springs. Miable at 68C
and with ability to form biofilm. The proteome difences between biofilm cells and
planktonic cells were observed by 2-DE. One ofgtfaein is theT TC1138 encoding protein.
According to the data base of NCBI[C1138 is a two component system regulator gene. The
aim of this experiment is to characteriZEBOGC1138 from T. thermophilus HB27 involved in
biofilm formation. The No.1 mutant of thermophilus HB8 increased biofilm at #8hour
and 38' hour. Biofilm formation of No.5 mutant &t thermophilus HB8 can not be detected.
Biofilm forming ability had no significant differe® between mutants dt thermophilus
HB27 and wild type. In order to know what gene \w#l regulated by TTC1138. Western blot
was used to check GalE, TTHA1483 and GroES, whiehraelated to biofilm formation. In
addition, TTC1138 was cloned into pWUR112/77-TTC1138 over expression strain will be
used to confirm the relationship with those genégclvare related with biofilm formation.
Result showed that, TTC1138 might not regulatedlgenes. There were only 6 protein spots
in mutant different fronT. thermophilus HB27 total protein by 2-DE. On the other handr¢he
were only 8 protein spots il thermophilus HB27 different from mutant total proteif.
thermophilus HB8 and TTC1138 mutant of. thermophilus HB8 have no significant
difference in morphology. There was filament likeusture around colony &f. thermophilus
HB27, which was not found in mutant.
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In recent years antibiotic misuse has created @userclinical issue , and the
development of compounds to substitute the exiséingbiotics to be imperativaVe use
imidazolium salt derivatives to test its antibiopiotency for some of common pathogens in
this experiment. The goal of this study is goindina the most potency imidazolium salt for
growth inhibition of bacteria. First, we use thslddiffusion method to determine minimum
inhibition concentraction (MIC) and 96 microplategere applied to obtain K. Transmission
electron microscope was used to observe the marghobdf bacteria after treating by
imidazolium salt derivativeRResults showed that im-009 is the most stable #edtwe in
all of the imidazolium salt derivatives. The morfdgy of bacteria after treated by im-009 for
12 hours is resemble to the antibiotic which inhpxotein synthesis of bacteria. So far the
possible mechanism of im-009 treatment may relate protein synthesis according to the
morphological observation. Further studies willHsdpful to elucidate the function of im-009
and it’s possible killing mechanism.
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