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IL-33 dependent facilitation of glutamatergic neurotransmission in the Vc
causes orofacial neuropathic pain

Yoshinori Hayashi, Yuki Kimura, Masamichi Shinoda

Dept. of Physiol, Nihon Univ. Sch. of Dent.

Orofacial neuropathic pain dampens QOL by disturbing daily activates including chewing and talking. Accumulating
evidence indicates the importance of cytokines, such as interleukin (IL)-1 beta and IL-18, in the development of
neuropathic pain; however, the role of IL-33, a member of IL-1 family, in neuropathic pain has not been fully
understood. Here, we investigate the role of IL-33 in orofacial neuropathic pain using infraorbital nerve injury (IONI)
mice. Mechanical allodynia in the whisker pad skin and an increase in the amount of IL-33 in the Vc were observed
following IONI. IL-33 and its receptor were exclusively expressed in oligodendrocytes and neurons, respectively.
IONI-induced mechanical allodynia was ameliorated by neutralizing IL-33 in the Vc. Conversely, intracisternal
administration of IL-33 triggered mechanical allodynia in naive mice without affecting glial activation. Intracisternal
administration of IL-33 facilitated phosphorylation of GluN2B, a subunit of NMDA receptor, in the synaptosomal
fraction from the Vc and potentiated GluN2B-mediated miniature excitatory postsynaptic currents in the Vec.
Furthermore, a specific GluN2B antagonist reversed IL-33-induced mechanical allodynia. Intracisternal
administration of [L-33 caused phosphorylation of Fyn kinase but not Src kinase. Following IL-33 administration,
phosphorylated Fyn kinase was located in the dendritic spine of the Vc. Inhibition of Fyn phosphorylation decreased
[L-33-induced phosphorylated GIuN2B in the Vc and prevented IL-33-induced mechanical allodynia. These results
suggest that oligodendrocytes-derived IL-33 activates Vc neurons by phosphorylation of Fyn kinase and subsequent
phosphorylation of GluN2B, culminating in the orofacial neuropathic pain. Our results lead to the development of

orofacial neuropathic pain targeting the IL-33 signaling.
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Sex-dependent roles of spinal microglia in pain hypersensitivity in mice.

Norikazu Kiguchi', Kentaro Suzuki’

'Dept. Physiol. Sci., Sch. Pharm. Sci., Wakayama Med. Univ.,’Dept. Development. Genet., Inst. Adv. Med.,
Wakayama Med. Univ.

Despite several lines of evidence indicate that spinal microglia participate in pain processing, it is pivotal to know
whether there are differential roles of microglia in pain hypersensitivity between male and female mice. Induction of
Gqg-DREADD in spinal microglia elicited mechanical allodynia in male mice, but not in female mice, through the
upregulation of inflammatory molecules. Peripheral nerve injury-induced mechanical allodynia was suppressed by the
treatment of PLX3397, a microglial inhibitor, in male but not in female mice. Importantly, the effects of microglial
activators and inhibitors (i.e., Gg-DREADD and PLX3397) in the spinal dorsal horn of male mice was significantly
greater than that of female mice. Moreover, nerve injury-induced mechanical allodynia in female mice was prevented
by administration of testosterone propionate, suggesting that androgens might determines sex differences of
microglia. Collectively, male microglia have a potential to exacerbate pain sensitivity in mice, and further study on

androgen actions may provide the key mechanisms underlying sex differences in spinal microglia.
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Nicotine suppresses central post-stroke pain via facilitation of descending
noradrenergic neuron through activation of orexinergic neuron

Kazuo Nakamoto, Shogo Tokuyama

Dept. Clin. Pharm., Sch. Pharmaceu. Sci., Kobe Gakuin Univ.

Central post-stroke pain (CPSP) is a type of neuropathic pain for which the mechanisms and relevant drug pathways
remain unknown. Previously, we have demonstrated that bilateral carotid artery occlusion (BCAO) induced CPSP
model mice showed mechanical hypersensitivity, and the intracerebral (i.c.v.) injection of nicotine suppress this
phenomenon. However, the detailed mechanisms of it are not fully understood. Recently, nicotine regulates the
neuronal activity of orexin in the lateral hypothalamus (LH). In this study, we evaluated the mechanism underlying
the antinociceptive effect of nicotine. Male ddY mice were subjected to 30 min of BCAO. Mechanical hypersensitivity
was assessed by von Frey test. BCAO mice showed hypersensitivity against mechanical stimuli at 3 days after BCAO
operation. The i.c.v. injection of nicotine (20 nmol) suppressed BCAO-induced mechanical hypersensitivity. After
nicotine injection, the number of c-fos, a neuronal activity marker, increased in the LH and the locus coeruleus (LC)
in Sham and BCAO mice. These increments were colocalized in orexin A positive cells in the LH or tyrosine
hydroxylase positive cells in the LC. Nicotine-induced antinociception was inhibited by the intrathecal pretreatment
of yohimbine, a a2 adrenergic receptor antagonist. These results indicate that nicotine may suppress BCAO-induced
mechanical hypersensitivity through activation of the descending pain control system via facilitating orexin-A/orexin

receptor 1 receptor signaling.
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Distinct pain control in the spinal dorsal horn via astrocytic a- and 3-
adrenoceptors

Kohei Yoshihara', Riku Kawanabe', Sawako Uchiyama', Ryoji Shirasaka', Keisuke Koga®,
Makoto Tsuda'

'Dept. Mol. and Syst. Pharmacol., Grad. Sch. Pharmaceut. Sci., Kyushu Univ., ’Dept. Neurophysiol., Hyogo Col.
Med

Pain transmission in the spinal dorsal horn (SDH) is powerfully controlled by descending neurons from the brain.
One major neurotransmitter of the descending pathways is noradrenaline (NA). Traditionally, NA is known to
produce an analgesic effect, but we recently demonstrated that NA also induces a pronociceptive effect via a ;-
adrenoceptors (a,,-ARs) in SDH astrocytes expressing Hes5. Therefore, the mechanism for bidirectional modulation
by NA is entirely unknown. In this study, we found that intrathecal injection of NA at a low dose induced mechanical
hypersensitivity, which required a,,-ARs in Hes5" astrocytes. On the other hand, at a high dose of intrathecal NA,
the hypersensitivity disappeared. Interestingly, this effect of the high dose of NA was not affected by lacking a,,-ARs
in Hes5" astrocytes, but was prevented by pharmacological inhibition of spinal f;-ARs or genetic knockout of
astrocytic f8,-ARs. Furthermore, mechanical hypersensitivity by chronic stress was suppressed and exacerbated by
astrocytic a,- and f§;-AR-knockout, respectively. Our findings suggest that the bidirectional pain control by spinal
NA is dependent on the levels of NA and the different types of astrocytic adrenoceptors.
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Anti-arrhythmic effects of novel RyR2 inhibitors screened from well-
characterized drug library by ER Ca’* monitoring.

Masami Kodama', Mai Takenaka', Takashi Murayama', Koichiro Ishii', Mari Ishigami-Yuasa’,
Shuichi Mori?, Masato Konishi', Sachio Morimoto®, Nobuyuki Murakoshi*, Takashi Sakurai,
Hiroyuki Kagechika®, Nagomi Kurebayashi'

'Dept. Pharmacol., Fac. Med., Juntendo Univ.,’IBB, Tokyo Med. Dent. Univ.,’Dept. Health Sci. Fukuoka, Int. Univ.
of Health and Welfare,'Fac. Med., Univ. of Tsukuba

Ryanodine receptor 2 (RyR2) is a Ca**-release channel on the sarcoplasmic reticulum of cardiomyocyte that plays a
central role in cardiac excitation-contraction coupling. Spontaneous Ca® release events caused by abnormal
hyperactive RyR2 are linked to ventricular arrhythmias in patients with heart failure and catecholaminergic
polymorphic ventricular tachycardia (CPVT). To search for novel RyR2 inhibitors from well-characterized drug
library, we performed a high-throughput screening using HEK293 cells that stably express WT RyR2 and R-
CEPIAler, a genetically encoded endoplasmic reticulum (ER) Ca* indicator. By screening 1,535 compounds, we
identified three ones that increased the ER Ca®* signal greater than 4SD above the mean: chloroxylenol (Clxy),
orserinate 3 -methyl (OBM) and riluzole (Ril). All three compounds increased ER Ca** signal and decreased the
frequency of spontaneous Ca** oscillations dose-dependently in HEK293 cells expressing CPVT-linked mutant RyR2s
as well as WT RyR2, which corresponded reduction of the Ca**-dependent [*H]ryanodine binding. To investigate the
drug effects on arrhythmogenic Ca®" release, we observed Ca®" signals in cardiomyocytes obtained from 7nnt2 AK210
and RYR214093V mice that show Ca** waves, sparks and triggered activity frequently. Ril and Clxy suppressed Ca’
*waves without affecting action potential induced Ca®* transients. These results suggest that the RyR2 inhibitors are

promising candidates for novel anti-arrhythmic drugs.
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Loss-of-function RyR2 mutations cause various types of arrhythmias
through divergent abnormal Ca** signaling

Nagomi Kurebayashi', Takashi Murayama', Naoyuki Tetsuo', Sayako Hirose*®, Minoru Horie*,
Seiko Ohno?, Takashi Sakurai'

’Dept Pharmacol, Juntendo Univ Fac Med, 2Dept Cardiovasc Med, Kyoto Univ, 3Dept Biosci Genetics, NCVC,
‘Dept Cardiovasc Med, Shiga Univ Med Sci

Loss-of-function (LOF) mutations in type 2 ryanodine receptor (RyR2) have been linked to various types of cardiac
arrhythmias including idiopathic ventricular fibrillation (IVF), short-coupled variant of Torsades de Pointes (scTdP)
and long QT syndrome (LQTS). However, cellular mechanisms of divergent phenotypes remain unclear. We
investigated Ca** signaling by four LOF RyR2 mutants, E4146D (ED), S4168P (SP), K4594Q (KQ) and S4938F
(SF), in HEK293 cells and HL-1 cardiomyocytes. Patients with ED and SF showed VF and scTdP,whereas those with
SP and KQ showed LQTS without life-threatening events. ED and SF moderately suppressed [*H]ryanodine binding
with reduced Ca®* sensitivity, and SP and KQ almost completely suppressed the binding. In HEK293 cells which

express homotetrameric RyR2s, WT cells showed cytosolic ([Caz*]m) oscillations with concomitant decrease in ER Ca®
*([Ca’*],y), but all the LOF mutant cells showed elevated [Ca*'],, with no [Ca*']

have endogenous WT RyR2s, expression of SP or KQ exerted no Ca** waves but only reduced Ca** transients. In

oscillations. In HL-1 cells, which

oyt

contrast, ED and SF exerted frequent localized Ca”* waves. These results suggest that moderate suppression of RyR2
may cause abnormal Ca* signaling leading to scTdP and VF, whereas severe suppression results in less arrhythmic

events. Ca”" signaling by heterotetrameric channels composed of WT and mutant RyR2s need to be further clarified.
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Possible involvement of pressure-sensitive intrinsic mechanism of aortic
wall to optimize aortic elasticity assessed in anesthetized rabbits

Yoshinobu Nagasawa', Kiyoshi Sakuma'?, Tatsuo Chiba"®, Akira Shimoda', Hiroki Shiratori’,
Honami Suzuki', Taiji Hidaka', Takenori Morishita', Ryoji Matsuda’, Sachie Takagi',
Mari Yamanaka', Akira Sato"?, Satoshi Kawakami', Megumi Aimoto’, Akira Takahara

'Dept. Pharmacol. Therap., Fac. Pharmaceut. Sci. Toho Univ.,’Dept. Pharm. Toho Univ. Sakura Hosp.,”Dept.
Pharm. Toho Univ. Ohashi Hosp.

We have shown that the aortic elasticity was increased by hypertensive doses of angiotensin II (ATII) in contrast to
the decrement of femoral arterial elasticity. To clarify the regulatory mechanisms of arterial elasticity, we analyzed
effects of various types of cardiovascular drugs on arterial elasticity in rabbits using the stiffness parameter f of the
aortic (aortic B) and femoral arterial (femoral B) regions by measuring blood pressures at the right brachial artery,
aortic bifurcation and tibial artery, electrocardiogram and phonocardiogram. Vasoconstrictor drugs ATII (300 ng/kg)
and phenylephrine (10 pg/kg) as well as a cardiotonic drug dobutamine (30 pg/kg), each of which increased blood
pressure by about 20 mmHg, decreased the aortic § and increased the femoral . Vasodilator drugs nifedipine (300
pg/kg) and cilnidipine (30 pg/kg) as well as a cardiodepressor drug metoprolol (10 pg/kg), each of which decreased
blood pressure by 10-15 mmHg, increased the aortic f and tended to decrease the femoral . These results suggest
that femoral arterial elasticity may be regulated by the pharmacological action of each drug. On the other hand, aortic
elasticity may be regulated by pressure-sensitive intrinsic mechanism of aortic wall to optimize aortic elasticity,

independently of pharmacological mechanisms of action of each drug.
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Metalloprotease Nardilysin regulates sinus automaticity through
transcriptional regulation of ion channels.

Mikiko Ohno', Kiyoto Nishi', Hiroshi Matsuura®, Takeru Makiyama’, Hirohiko Kouijitani®,
Shintaro Matsuda®, Takeshi Kimura®, Eiichiro Nishi'

'Dept. Pharm. Shiga Univ. Med. Sci., *Dept. Phisio. Shiga Univ. Med. Sci.,'Dept. Cardiovasc. Med, Grad. Sch.
Med., Kyoto Univ.

Nardilysin (NRDC; N-arginine dibasic convertase) is a metalloprotease of the M16 family. We have shown that
NRDC has multiple functions such as an enhancer of ectodomain shedding of membrane-anchored protein and
transcriptional coregulator. NRDC-deficient mice (Nrdc”") show wide range of phenotypes such as hypomyelination,
hypothermia, abnormal sympathetic innervation to hearts, hypotension, and bradycardia. The purpose of this study is
to explore a role of NRDC in the regulation of heart rate. To this end, we have revealed the following points: (1)
Intrinsic heart rate, obtained by pharmacological blocking of autonomic nervous system, was significantly reduced in
Nrde”  compared with that of wild-type mice; (2) Messenger RNA levels of Cav3.1 and HCN1/4, ion channels
responsible for sinus automaticity, were significantly reduced In Nrdc” hearts; (3) Funny (If) current and T-type Ca
current were markedly reduced in Nrdc” sinus node cells; (4) Gene knockdown of NRDC in primary rat
cardiomyocyte reduced mRNA levels of HCN1/4; (5) NRDC binding to the promoter region of Cav3.1 and HCN1/4
was revealed by chromatin immunoprecipitation-PCR analysis, suggesting the direct involvement of NRDC in
transcriptional regulation of these ion channels; (6) Reintroduction of wild-type NRDC, but not the enzymatic
inactive mutant of NRDC (E>A mutant) into NRDC-deficient cells restored the HCN1 mRNA expression, suggesting
the important role of NRDC enzyme activity in the transcriptional regulation; (7) NRDC-E>A mutant knock in mice
showed bradycardia and significantly reduced intrinsic heart rate. Together, our results indicate that NRDC in

cardiomyocyte controls heart rate through the transcriptional regulation of ion channels critical for sinus automaticity.
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Analysis of electropharmacological effects of TASK-1 inhibitor doxapram
along with anti-atrial fibrillatory action using the intact and chronic
atrioventricular block dogs

Ryuichi Kambayashi', Ai Goto', Hiroko Izumi-Nakaseko', Yoshinori Takei, Akio Matsumoto?,
Shinichi Kawai’, Atsushi Sugiyama"?°

'Dept. Pharmacol., Fac. Med., Toho Univ.,’Dept. Aging Pharmacol., Fac. Med., Toho Univ.,’Dept. Inflammation &
Pain Control Research, Fac. Med., Toho Univ.

Introduction: TASK-1 channel, one of the two-pore domain potassium channels, is expressed mainly in the atria,
inhibition of which may prolong the action potential duration of atrial myocyte. To investigate whether TASK-1
inhibition suppresses atrial fibrillation (AF), we studied the electropharmacological and anti-AF effects of a selective
TASK-1/3 inhibitor doxapram in vivo.

Methods: Exp.1) Doxapram hydrochloride hydrate in doses of 0.3 and 3 mg/kg was intravenously administered over
10 min to the isoflurane-anesthetized intact dogs (n=6) to assess the electropharmacological effects. Exp.2) The same
doses were infused to the isoflurane-anesthetized, chronic atrioventricular block dogs (n=5) to assess the
antiarrhythmic effect against paroxysmal AF induced by 10 s of atrial burst pacing.

Results: Exp.1) Doxapram showed positive chronotropic, inotropic and dromotropic effects and delayed the
ventricular repolarization, whereas it hardly altered the atrial or ventricular conduction velocity. Doxapram prolonged
the atrial effective refractory period (AERP), which did not exhibit frequency dependency. Exp.2) The low and high
doses of doxapram tended to rather prolong the AF duration by +22 and +26% from the pre-drug control,
respectively.

Conclusion: Doxapram did not suppress the paroxysmal AF in vivo, which may be associated with the lack of atrial
conduction delay and the less great prolongation of AERP at faster atrial pacing rate. These results suggest that TASK
-1 inhibition might have limited efficacy on AF prevention and termination.
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Development of a screening methods for Alzheimer's disease therapeutic
agents based on the traffic jam hypothesis

Nobumasa Takasugi, Nanaka Kaneshiro, Masato Komai, Atsuya lIkeda, Takashi Uehara

Dept. Medicinal pharmacol. Grad. Sch. Med. Den. Pharmaceutical Sci. Okayama Univ., Japan

Amyloid- 8 (A B) peptides are produced from the sequential cleavage of the 8 -amyloid precursor protein (APP) by
the B -site APP cleaving enzyme 1 (BACE1) and y -secretase. Since A8 accumulates in the brains of patients with
Alzheimer's disease (AD), attempts to develop therapies based on the "amyloid hypothesis" have been made.
However, many of them have now failed. Therefore, there is a need to develop a new hypothesis that complements the
amyloid hypothesis. Interestingly, dysfunction of endosomes, which mediate the vesicular trafficking, has been shown
to be one of the earliest pathophysiologies in AD before A f accumulation. So the "traffic jam hypothesis," in which
vesicular traffic impairment is the trigger of AD pathogenesis, is attracting attention. However, the mechanistic details
remain unclear.

We have previously shown that f -carboxyl-terminal fragment of APP (8 CTF), a direct precursor of A8, binds to
TMEM30A, a component of lipid flippases. These enzymes translocate phospholipids from the exoplasmic/luminal
side to the cytoplasmic leaflet of the lipid bilayer to regulate phospholipid asymmetry, and important for regulating
vesicular trafficking. We have found that binding of f CTF reduces lipid flippase activity and induces vesicular traffic
impairment. Furthermore, we identified these disorders are ameliorated by the § CTF-binding peptide "T-RAP."

In this session, we will discuss the development of a method to screen therapeutic drug candidates that bind to f CTF
by applying T-RAP.
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In vivo evaluation of novel near-infrared fluorescence probe THK565 for
imaging amyloid B and tau protein deposits in Alzheimer‘s mouse models

Fumito Naganuma', Daiki Murata', Marie Inoue’, Ryuichi Harada®, Yukitsuka Kudo’,
Tadaho Nakamura', Nobuyuki Okamura'

'Div Pharmacology, Fac. Med. Tohoku Med. Pharm. Univ.,zDept Pharmacol. Grad Sch Med Tohoku Univ., Inst
Dept and Aging. Tohoku Univ.

Alzheimer's disease (AD) is a progressive neurodegenerative disorder marked by the accumulation of amyloid- B
(AB) plaques and hyperphosphorylated tau tangles. Thus, noninvasive detection of accumulated A8 and tau in the
brain would be beneficial for an early diagnosis of AD. We developed a novel near-infrared fluorescence (NIRF) probe
named THK565 for in vivo imaging of Af and tau in the brain. In the present study, we evaluated whether THK565
can noninvasively detect A and tau deposits using 2 lines of AD-model mice. We used APP-KI and rTg4510 mice
which show progressive accumulation of A and tau in the brain, respectively. Mice were intravenously injected with
0.3 mg/kg of THK565, and then 7n vivo fluorescence signals were measured using IVIS imaging system at different
time point. After /n vivo imaging, we harvested brain and confirmed the existence of Af and tau deposits by
immunohistochemistry.

In vivo NIRF imaging demonstrated higher fluorescent intensity in the brains of APP-KI and rTg4510 than in those of
age-matched control mice. The histological analysis confirmed that THK565 clearly labeled A and tau plaques in
the brain section. These findings imply that THK565 is useful for noninvasive assessment of A f and tau pathology in
the brain.
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Analysis of cytotoxicity via disruption of intracellular iron homeostasis in
PARK9 model cell

Takanori Murakami', Hisaka Kurita', Isao Hozumi', Ryo Kakiuchi’, Tasuku Hirayamd’,
Hideko Nagasawa®, Masatoshi Inden'

'Lab. Med. Therap. Mol. Therap., Gifu Pharm. Univ.,’Lab. Pharm. Med. Chem., Gifu Pharm. Univ.

Parkinson's disease is a neurodegenerative disease characterized by the degeneration of dopamine neurons in the
substantia nigra. ATP13A2 has been reported as a causative gene of PARK9 ATP13A2 is a lysosomal localized
ATPase and involved in the transport of metal ions such as divalent iron ions (Fe**). In addition, iron accumulation is
observed in the brains of PARK9patients. Therefore, it is considered that ATP13A2 contributes to the maintenance
of intracellular iron homeostasis. However, there are still unclear points about the effect of ATP13A2 dysfunction on
intracellular iron homeostasis and the mechanism of neurodegeneration. To reveal these issues, a PARK9 model cell
was created by ATPI3A2 knockdown in SH-SY5Y cells. In addition, their effects on lysosomal function and
intracellular iron homeostasis were analyzed. As a result, an increase in oxidative stress and a decrease in cell viability
were observed in PARK9 model cell. In addition, autophagy markers and «-synuclein were increased in PARK9
model cell, suggested that A7P13A2 knockdown induced autophagy dysfunction. Moreover, accumulation of Fe** in
lysosomes and mitochondria was confirmed by fluorescent probes in PARKY model cell, indicating that ATPI3A2
knockdown caused the disruption of intracellular iron homeostasis. These results contribute to reveal the

pathophysiology of Parkinson's disease and diseases related to iron deposition.
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Analysis of molecular mechanism underlying cell death induced by an
ALS/FTD-causative gene CHCHD10

Shinya Kusakari, Yuri Kobayashi, Hiroaki Suzuki, Masaaki Matsuoka

Tokyo Med. Univ. Dept. of Pharmacol.

Amyotrophic Lateral Sclerosis (ALS) is a motor neuron-specific degenerative disease, and frontotemporal dementia
(FTD) is another neurodegenerative disease that causes atrophy of the frontal and temporal lobes. There are
pathological and genetical overlap between ALS and FTD regarding their causative genes and the presence of
ubiquitin- and TDP-43-positive inclusion bodies. However, the pathogenesis of ALS and FTD remains insufficiently
characterized. CHCHD10 (C10), a familial ALS/FTD-causative gene, is expressed in mitochondria and is thought to
be involved in the regulation of mitochondrial functions, although the mechanism underlying the C10 mutation-
mediated onset of ALS/FTLD remains unknown. In this study, we generated C10-expressing adenoviruses to unravel
the mechanism underlying cell death caused by C10 mutations. The results showed that overexpression of wild-type
C10 or a C10 mutant induced cell death in parallel with increase in the transcription factor C/EBP homologous
protein (CHOP) expression, the indicator of mitochondrial unfolded protein response. Importantly, the
overexpression of the C10 mutant caused higher-level cell death and expression of CHOP than wild-type C10. These
results suggest that the familial ALS/FTLD-linked mutation of C10 enhances motor neuron toxicity possibly by
exaggerated mitochondrial stress.
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Effects of an intrauterine hyperglycemic environment on fetal brain neurons

Akio Nakamura', Haruka Ookami®, Akiyo Toriumi**, Hitomi Yoshizaki', Eriko Oogane’,
Ritsuko Kawaharada®

IDept. of Food and Health Sci., Jissen Women'’s Univ., Hino, Japan.,zDept. of Food and Nutri., Grad. Sch. Health
and Welf., Takasaki Univ., Takasaki, Japan.fDept. of Mol. Epidem., Grad. Sch. Med. Dent. Sci., Tokyo Med. Dent.
Univ., Bunkyo, Japan., 4C0mp. Reprod. Med., Grad. Sch. Med. Dent. Sci., Tokyo Med. Dent. Univ., Bunkyo, Japan.,
5Dept. of Health and Nutri., Takasaki Univ., Takasaki, Japan.

Introduction: In the neurons of infants born to diabetic mother rats, we found that in utero hyperglycemia promotes
excessive advanced glycation endproducts (AGEs). Therefore, our study aimed to elucidate the molecular mechanisms
regulating this effect using a neuronal model that mimics the hyperglycemic intrauterine environment.

Methods: PC12 cells were cultured in an RPMI medium with 10 mM (control) or 25 mM (high glucose) glucose to
investigate the effects of high glucose levels by analysing glycation, reactive oxygen species (ROS), insulin signaling,
inflammatory signals, and apoptosis.

Results: JNK phosphorylation, ROS, and AGEs were higher and Akt phosphorylation was lower in PC12 cells cultured
in the high glucose medium than in cells cultured in the control medium. Furthermore, the high glucose level induced
apoptosis by significantly increasing cleaved caspase in PC12 cells in the high glucose medium.

Conclusions: In PC12 cells, the excessive AGEs formed inhibited nutrient signaling by increasing inflammatory
signaling and induced apoptosis. The results of this cellular model suggest that AGEs, which accumulated in the fetal
brain due to intrauterine hyperglycemia, may induce neuronal apoptosis and increase the risk of neurological

disorders.
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Electropharmacological analyses of licorice using the human induced
pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs) sheets and the
chronic atrioventricular block dogs

Hiroko Izumi-Nakaseko', Koki Chiba®, Ai Goto', Ryuichi Kambayashi', Akio Matsumoto®,
Yoshinori Takel, Shinichi Kawai, Atsushi Sugiyama"**

'Dept. Pharmacol., Faculty Med., Toho Univ.,’Dept. Trad. Med., Faculty Med., Toho Univ.,’Dept. Aging
Pharmacol., Faculty Med., Toho Univ., 4Dept. Inflammation & Pain Control Research, Faculty Med., Toho Univ.

Licorice has been traditionally prescribed for palpitation, whereas its overdose may cause torsade de pointes. Licorice
contains >2% (w/w) glycyrrhizic acid, being hydrolyzed to glycyrrhetinic acid (GRA) in the intestine. Since the
electropharmacological properties of licorice is not fully understood, we assessed them using in vitro and in vivo
models. GRA at 0.1, 1 and 10 ug/mL was applied to the hiPSC-CMs sheets (n=6). GRA elevated spontaneous
activation rate, shortened repolarization period, and decreased maximum contraction velocity, indicating Ca channel
blockade. It prolonged effective refractory period and post repolarization refractoriness with a steep frequency-
dependency, whereas it delayed conduction with a modest use-dependency, mimicking Na channel blocking property
of lidocaine. Next, Kanzoto, a decoction of licorice alone of 2 or 6 g/body/day, was orally administered to the
conscious chronic atrioventricular block dogs for 3 days (n=4). Licorice prolonged QT interval with increasing its
temporal dispersion, suggesting K channel suppression, and slightly decreased the plasma K concentration without
inducing torsade de pointes. Moreover, it suppressed atrial and idioventricular rates, leading to sinus arrest along with
cardiac arrest in one animal, suggesting Na channel blocking property. Thus, electropharmacological profile of licorice
can be largely explained by Na channel blockade along with K and Ca channel suppression. Torsade de pointes was

not induced 7n vivo because of its multichannel blocking action.
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Rapid increase in aerobic glycolysis in neonatal mouse ventricular
cardiomyocytes in response to acute -adrenergic stimulation

Hiroyuki Kawagishi'?, Tsutomu Nakada®, Takuro Tomita-Numagd, Mitsuhiko Yamada®

'Dept. of Biotech., Inst. for Biomed. Sci., Shinshu Univ.,’Dept. of Mol. Pharmacol., Shinshu Univ. Sch. of Med.,
’Dept. of Instrumental Anal., Res. Ctr. for Supp. to Adv. Sci., Shinshu Univ.

In mammals, glucose and fatty acids are major substrates for cellular energy production. Although fatty acids are
dominant substrates for ATP production in adult mouse cardiomyocytes, glucose is also important during the fetal
and neonatal periods. Under the aerobic condition, glucose is utilized to generate a small amount of ATP by
glycolysis, and pyruvate, a glycolytic metabolite, is converted to acetyl-CoA to enter the TCA cycle resulting in robust
ATP production via the mitochondrial oxidative phosphorylation. Recently, we found that [ -adrenergic stimulation
rapidly promoted the glycolysis without significantly increasing the mitochondrial oxygen consumption in cultured
neonatal mouse ventricular cardiomyocytes (NVCMs) in the aerobic condition as assessed with the Extracellular Flux
Analyzer as well as the metabolome analyses. Interestingly, the lactate formed from the unutilized pyruvate was
secreted into the extracellular solution. Lactate is known to be involved in the intercellular energy shuttle (Coli
cycle) and also signaling via lactate receptors (i.e.. GPR81) on downstream cells. We are currently investigating to
uncover the molecular mechanism underlying the catecholamine-induced metabolic modulation and the functional

significance of this apparently neonate-specific organ-organ interactions in mouse development.
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Noradrenaline-induced basilar artery vasomotor response also varies in
avian species (chickens and ducks)

Siyuan Wu', Ryoya Sekio®, Henry Smith®, Mitsuya Shiraishi®, Atsushi Miyamoto'?

IDept. Vet. Pharmacol., Joint Grad. School Vet. Med., Kagoshima Univ.,zDept. Vet. Pharmacol., Joint Fac. Vet.
Med., Kagoshima Univ., *Joint Grad. School Vet. Med., Kagoshima Univ.,’Dept. Vet. Physiol., Joint Fac. Vet. Med.,
Kagoshima Univ.

The basilar artery vasomotor response to noradrenaline (NA) differs between mammalian species (from « -receptor-
mediated contraction in horses and S, receptor-mediated relaxation in pigs and cattle, to no response in mice), but
has not been similarly evaluated in avian species. Accordingly, we aimed to compare the NA-induced response in
basilar arteries from two poultry species, the chicken and the duck, to further elucidate species variation in vasomotor
mechanisms.

Method: We measured vasomotor responses to NA under resting tension and after precontraction with 5-
hydroxytriptamine (5-HT) with and without phentolamine (PHEN; a non-selective « -antagonist) pretreatment.
Isoproterenol (ISO; a non-selective B -agonist) was also applied.

Results: NA-treated chicken basilar arteries showed contraction under resting tension, and relaxation followed by
weak contraction after precontraction with 5-HT; the latter response was augmented with PHEN pretreatment and
the relaxation did not significantly differ from maximal ISO-induced relaxation. NA-treated duck basilar arteries
showed no response under resting tension, and relaxation after precontraction with 5-HT; the latter response was not
augmented with PHEN pretreatment and did not significantly differ from maximal [SO-induced relaxation.
Conclusion: We demonstrated that NA-induced basilar artery vasomotion response differs between these poultry

species. Chicken basilar arteries might possess a > B, receptors (involved in contraction and relaxation,

respectively), and that duck basilar arteries might possess f8 ; receptors (involved in relaxation).
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Gene regulation by cell-cell fusion in skeletal myogenesis.

Taichiro Tomidg Kimitaka Yamaguchi, Yoshinori Mikami, Daisuke Ohshima, Satomi Adachi-
Akahane

Dept. of Physiol., Sch. of Med., Fac. of Med., Toho Univ.

[Background] Myogenesis occurs not only at the stage of embryonic development but also during muscle repair in
adults. Recently discovered transmembrane protein Myomixer (Mymx) initiates myogenesis by executing cell-cell
fusion, although the physiological significance of Mymx-dependent cell fusion on muscle cell differentiation is not yet
clear. The current study aims to elucidate the role of Mymx on muscle cell gene expression to understand the
physiological importance of cell-cell fusion on myogenesis.

[Material and Method] C2C12 cells were used as in vitro myogenesis model of skeletal muscle cells. Mymx gene
was knocked out in C2C12 cells (Mymx-KO) using CRISPR/Cas9. Mymx gene was rescued in Mymx-KO cells by
retroviral gene transfer. Gene expression of Mymx-KO and rescued cells were analyzed by RNA-seq.

[Result] We performed comparative transcriptome analysis to identify genes associated with Mymx mediated cell-
cell fusion. For this, we compared Mymx-KO cells and Mymx-rescued cells. We found that the expression levels of
genes related to myofibrils, EC coupling, and Ca** signaling were increased in Mymx-rescued cells after myogenic
stimulation. Importantly, expression levels of myogenic transcription factors MyoD and myognenin were almost
unaltered by the gene rescue of Mymx, suggesting that the Mymx-dependent gene expression is induced
independently of these muscle-specific transcriptional regulators.

[Conclusion] We found a novel linkage between Mymx expression and the expression of genes required for EC

coupling.
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GPR143, an L-DOPA receptor, augments the ERK signaling via ADRA1B
through coupling between GPR143 and ADRA1B

Takahagi Ryo, Daiki Masukawa, Yoshio Goshima

Dept. of Mol. Pharmacol. & Neurobiol., Yokohama City Univ.

We propose that L-DOPA by itself is a neurotransmitter. Recently, we identified G-protein coupled receptor (GPCR)
GPR143, a gene product of ocular albinism-1, as a receptor for L-DOPA. During the course of our study, we found
that the pressor response to adrenergic receptor alphal (ADRA1) agonist phenylephrine was attenuated in GPR143
gene-deficient mice (Gpri43”) when compared with wild type (WT) mice. Phenylephrine increased ERK
phosphorylation in the ADRAI1B expressing HEK293T cells. The phenylephrine-induced increase in ERK
phosphorylation was augmented by coexpression of GPR143 and ADRA1B. Co-immunoprecipitation analysis
revealed that GPR143 interacted with ADRAIB. To identify whether the augmentation by GPR143 was due to
interaction between GPR143 and ADRA1, we screened some compounds that suppress the hetero-oligomerization
using ERK phosphorylation and co-immunoprecipitation assays. Compound A (1 u M) attenuated both augmentation
by GPR143 of phenylephrine-induced ERK phosphorylation and the interaction between GPR143 and ADRA1B.
These results suggest that GPR143 augments the ADRA1B-mediated response via hetero-oligomerization between
GPR143 and ADRAIB.
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Heteromeric complex formation and crosstalk between type 1 metabotropic
glutamate receptor and GABA; receptor

Hakushun Sakairi', Yuji Kamikubo', Toshihide Tabatd, Takashi Sakurai

'Dept. Pharmacol., Juntendo Univ. Sch. of med., *Fac. Eng., Univ. Toyama

Glutamate and gamma-aminobutyric acid (GABA) are both major neurotransmitters in the mammalian central
nervous system. Type 1 metabotropic glutamate receptor (mGluR1) and GABA; receptor (GBR) are G protein-
coupled receptors (GPCRs) which are excited by glutamate and GABA, respectively. mGluR1 is mainly expressed at
the post-synaptic membrane of cerebellar Purkinje cells and plays a crucial role in cerebellar motor learning via G,
protein. GBR is expressed at pre- and post-synaptic membranes of various types of neurons including cerebellar
Purkinje cells and exerts inhibitory action via G; protein. Previous studies have suggested that GBR is co-expressed
with mGluR1 at the post-synaptic membrane of cerebellar Purkinje cells, and interaction between GBR and mGluR1
promotes the neuronal function of mGluR1. In this report, to clarify the details of the interaction between mGluR1
and GBR, we evaluated their complex formation and signal transduction using cell lines. We revealed that GBR form
complexes with mGluR1 and that mGluR1 and GBR mutually modulate their signal transductions. Furthermore, we
demonstrated the possibility of that these signal modulations are independent of G proteins. These findings provide
new insights into the mechanism of the regulatory actions of the two important GPCRs for synaptic transmission and

neuronal function.
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The coronavirus-related signaling pathway networks and prediction
modeling with activity plots.

Shihori Tanabe', Sabina Quader?, Ryuichi Ono®, Horacio Cabral*, Kazuhiko Aoyagi’,
Akihiko Hirose', Hiroshi Yokozak{’, Hiroki Sasaki’

'Div. Risk Assess., CBSR, Natl. Inst. Health Sci.,’iCONM, *Div. Cell. Mol. Tox., CBSR, Natl. Inst. Health Sci.,
‘Grad. Sch. Engineer., The Univ. of T okyo,jDept. Clin. Genomics, FIOC, Natl. Cancer Ctr. Res. Inst., 6Dept. Path.
Grad. Sch. Med., Kobe Univ., 7Dept. Transl. Oncol., FIOC, Natl. Cancer Ctr. Res. Inst.

The network of coronavirus-related signaling pathways is activated in coronavirus pathogenesis. Toreveal the network
pathways in coronavirus pathogenesis, public gene expression data were analyzed in Ingenuity Pathway Analysis
(IPA). The molecular networks and gene expression in diffuse- and intestinal-type gastric cancer (GC) have been
analyzed as well. Among more than 90,000 analyses and datasets, 106 analyses and 106 datasets were related to SARS
coronavirus 2. The 49 analyses were involved in SARS coronavirus 2 and human, which comprise of 27 analyses
including 9 analyses on tissue “skin” GSE156754 and 22 analyses on lung adenocarcinoma. FOS and JUN in the
coronavirus pathogenesis pathway were activated in SARS-CoV-2 infected lung adenocarcinoma. Coronavirus
pathogenesis pathway was activated in SARS-CoV-2 infected iPS cell-derived cardiomyocytes. Coronavirus
pathogenesis pathway was activated in diffuse-type GC and inactivated in intestinal-type GC. Activity plots of the
coronavirus pathogenesis pathway included 17352 analyses, among which top 50 and bottom 50 analyses in Z-score
were utilized for machine-learning prediction modeling. Elastic-Net Classifier model had an accuracy of 1 to
discriminate the activation state of the coronavirus pathogenesis pathway as evaluated with additional 20 datasets.

Coronavirus replication pathways, as well as possible pathways, are currently in the investigation.
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A mammalian target of Differentiation-inducing factor 1 is mitochondrial
malate dehydrogenase

Koichi Miura, Ruzhe Han, Takeru Inoue, Toshiyuki Sasaguri

Dept. of Clin. Pham., Fac. of Med. Sci., Kyushu univ.

Differentiation-inducing factor 1 (DIF-1) is a polyketide produced by slime mold Dictyostelium discoidiumwhich
inhibits growth and migration and promotes differentiation of Dictyostelium cells by unknown mechanism. In
addition to Dictyostelium, DIF-1 also inhibits growth and migration of various types of mammalian cells, at least in
part, by activating AMP-activated protein kinase (AMPK). We previously reported that, in mammalian cells, DIF-1
binds to mitochondrial malate dehydrogenase (MDH2) and inhibits its enzymatic activity, although the physiological
meaning of the binding has remained elusive. Here we report that inhibition of MDH2 by DIF-1 induces
phosphorylation and activation of AMPK. Like DIF-1, LW6, a synthetic inhibitor for MDH2, regulated
phosphorylation of AMPK and its downstream molecules such as p70S6 kinase and Cofilin. Knockdown of MDH2 by
siRNA also induced phosphorylation of AMPK. In contrast, disease-associated mutants of MDH2 with high enzymatic
activity inhibited phosphorylation of AMPK by DIF-1. In vitro, MDH2 activity was inhibited by both DIF-1 and its
analogue, DIF-3. Taken together, we propose that a mammalian target of DIF-1 is mitochondrial malate
dehydrogenase.
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Functional importance of the oligomer formation of the neuropeptide
receptor VIPR2

Satoshi Asano'?, Kairi Ozasa®, Takanobu Nakazawa®, James Waschek A, Yukio Ago'”

IDept. of Cell. Mol. Pharmacol., Grad. Sch. of Biomed. Health Sci., Hiroshima Univ., ’Sch. of Dent., Hiroshima
Univ.,’Dept. Biosci., Tokyo Univ. of Agr.,'Univ. of California Los Angeles

Vasoactive intestinal peptide (VIP) receptor2 (VIPR2) is a member of the class B G-protein-coupled
receptors (GPCRs) that possess seven-transmembrane domains. Some GPCRshave been reported to form
homodimers, and dimerized GPCRs may have different characteristics from the monomer. We recently demonstrated
that VIP-VIPR2 signaling is critically involved in tumorcell migration. Here, we investigated whether VIPR2 forms
homodimers and they have a potential role in regulating cell migration. A pull-down assay revealed homodimerization
and oligomerization of VIPR2. To identify the dimerization domain of VIPR2, its truncation mutants were generated.
The mutant containing transmembrane domains 3 to 4 (TM3-4) or TM5-6 but not TM1-2 and TM7-C terminal
region could bound to full-length VIPR2. Transfection of a truncation mutant TM3-7, which contains binding sites of
both TM3-4 and TM5-6, caused a reduction in the levels of homodimerized VIPR2 on the cell membrane and slowed
down VIP-induced increase in migration rate of MDA-MB-231 breast cancer cells. In contrast, TM3-7 had no effect
on total VIPR2 levels on the cell membrane. In conclusion, our results suggest the oligomerized VIPR2 can serve as

a functional unit mediating VIP-induced cancer cell migration.

Copyright © The Japanese Pharmacological Society



m Oral Sessions

Thromboxane A, receptor signaling improves secondary lymphedema and
promotes lymphangiogenesis

Kanako Hosono', Toshiaki Mishima'®, Yoshiya Ito"?, Koh Hatanaka', Kagami Miyaji®,
Masataka Majima"*, Shuh Narumiya®, Hideki Amano'?

IDept. Pharm., Sch. Med., Kitasato Univ., 2Dept. Mol. Pharm., Grad. Sch. Med., Kitasato Univ., 3Dept. Cardiovasc.
Surg., Sch. Med., Kitasato Univ., 'Fac. Health & Med. Sci., Kanagawa Inst. Tech.,’Dept. Drug Discovery Med.,
Grad. Sch. Med., Kyoto Univ.

Objective: Secondary lymphedema commonly arises as a complication of cancer surgery and radiation treatment;
however, the underlying mechanisms are poorly understood. We recently found that thromboxane A, has pro-
lymphangiogenic effects in inflamed tissues. The present study examined whether thromboxane A, receptor (TP)
signaling plays a role in increased lymphangiogenesis during secondary lymphedema.

Methods and Results: A model of lymphedema was generated by surgical removal of pre-existing lymphatic vessels
from the subcutaneous tissue on the tails of TP knockout (TPKO) mice and their wild-type (WT) counterparts.
Compared with that in WT mice, lymphedema in the tails in TPKO mice was sustained, with suppressed
lymphangiogenesis and expression of lymphangiogenic factors. The number of macrophages in TPKO was higher
than that in WT mice. Expression of genes related to inflammatory macrophages in TPKO mice was higher than in
WT mice, whereas expression of reparative macrophages was lower. Similar results were obtained in macrophage-
specific TPKO mice and control mice.

Conclusions: In a secondary lymphedema model, endogenous thromboxane acts on TP in macrophages and promotes

lymphangiogenesis, thereby contributing to the reduction of lymphedema.

Copyright © The Japanese Pharmacological Society



<L O VAA Oral Sessions

Involvement of histamine receptor subtypes on pollen allergy-induced
ocular itching in mice

Tsugunobu Andoh'?, Hikari Kosaki®, Toshiaki Kumé®

'Dept. Pharmacol. Pathophysiol., College Pharm., Kinjo Gakuin Univ., ’Dept. Applied Pharmacol., Sch. Med.
Pharm. Sci., Univ. Toyama

Ocular allergy elicits several symptoms, such as itching, lacrimation and redness. Especially, pollen allergy-induced
ocular itching is a severe clinical problem; frequent scratching or rubbing of itchy eyes may lead to cataracts.
Therefore, the control of the allergy-derived itching is important. Histamine is the crucial mediator of itching in type
1 allergy. However, H, histamine receptor antagonists do not inhibit completely pollen allergy-induced ocular itching.
Histamine receptors have four subtypes (H, H, histamine receptor). Therefore, in the present study, we investigated
the role of histamine receptor subtypes on pollen allergy-induced ocular itching in mice. Mice were immunized by the
repeated ragweed pollen (RP) with adjuvant, and given a subconjunctival injection of RP extract (RPE) into the
palpebra for allergic challenge. RPE-induced ocular itching was inhibited by H;, H, and H, receptor antagonists, but
not H, receptor antagonist. The mRNA expression level of H,_H, receptors in trigeminal ganglion and the ocular skin
including the conjunctiva was not altered between RP-sensitized and non-sensitized mice. These results suggested

that H,, H, and H, receptor are involved in pollen allergy-induced ocular itching.
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Diversity and functional roles of G protein-coupled receptor 3 in
nonneuronal cells

Shigeru Tanaka', Hiroko Shiraki’, Yun Gud®, Yuhki Yanase’, Kana Harada', Izumi Hide',
Tomoharu Yasudd, Norio Sakai'

IDept. Pharmacol., Hiroshima Univ. Biomed. & Health Sci., ZDept. Immunol., Hiroshima Univ. Biomed. & Health
Sci., *Dept. Pharmacotherapy., Hiroshima Univ. Biomed. & Health Sci.

G protein-coupled receptor 3 (GPR3) is highly expressed in various neurons and has a unique ability to constitutively
activate the G a s protein without the addition of ligands. However, the expression and physiological roles of GPR3 in
nonneuronal cells have not yet been elucidated. This study examined the possible role of GPR3 in T lymphocytes and
mast cells. In T lymphocytes, GPR3 was induced as early as 1 to 2 h after T-cell stimulation, and its duration was
differently regulated by the signal input. Sustained GPR3 expression by T-cell stimulation upregulated NR4A2,
subsequently enhancing NR4A transcriptional activity in Jurkat cells. In mouse primary T lymphocytes, GPR3 had a
suppressive role in spontaneous effector T-cell activation. In contrast, GPR3 was also induced as early as 1 to 2 h in
mouse bone marrow-derived mast cells (BMMC) by IgE or ATP stimulation. The degranulation of BMMCs by IgE or
ATP was significantly inhibited by elevated intracellular cAMP levels. BMMCs from GPR3 knockout mice showed
significantly increased degranulation in response to various degranulation stimuli. Moreover, tumor necrosis factor-
and interleukin-6 production significantly increased 24 h after ATP stimulation in GPR3 knockout BMMCs compared
to wild-type BMMC:s. In conclusion, GPR3 was immediately early induced in T lymphocytes and mast cells and may

play a role in the immunosuppressive functions in these cells.
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Novel compound heterozygous variants in the SLC39A7 gene in a Japanese
girl with B-cell deficiency.

Wakana Ohashi', Kay Tanita?, Hinata Sugiyama', Tsubasa Okand’, Tomiko Ozakf,
Satoru Nose®*, Yasunori Horiguchi®, Zen-ichiro Kato®, Hidenori Onishi®, Kousuke Imai®,
Tomohiro Moric®, Koji Hase', Hirokazu Kanegane’

'Div. of Biochem. Fac. of Pharm. And Grad. Sch. Of Pharmaceut. Sci., Keio University,”Dept. of Pediatrics and
Dev. Biol., Tokyo Medical and Dental University,’ Pediatrics, International University of Health and Welfare Atami
Hospital, ‘Musashino Tokusyukai Hospital,’ Dept. of Pediatrics, Grad. Sch. of Med., Gifu University, “Dept. of
Community Pediatrics, Perinatal and Maternal Med., Tokyo Medical and Dental University,” Dept. of Child Health
and Dev. Tokyo Medical and Dental University

A recent study identified disease-associated variants in the SLC39A7 which encodes the zinc transporter ZIP7 in the
B-cell immunodeficiency. Using the whole-exome sequencing, we identified four inherited heterozygous missense
variants in the SLC39A7 gene in a Japanese girl with B-cell deficiency of unknown cause. We analyzed the impact of
identified variants by the transfected cell lines and found that one variant was unstable due to degradation by the
proteasome and the other variant altered the protein‘s properties so that more of it accumulated in the detergent-
insoluble fraction. Our findings provide crucial information to uncover the pathogenic mechanisms in B-cell

deficiency elicited by variant ZIP7 proteins.
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Profiling of the antibody response to attenuated LC16m8 smallpox vaccine
using protein array analysis

Yasuhiro Kanatani', Akiko Eto?

'Tokai Univ. Sch. Med. Clin. Pharmacol.,’Natl. Inst. Public Health Dept. Health Crisis Management

Objective: In these days, the importance of vaccines as a countermeasure against the COVID-19 pandemic has been
highlighted, and a new method of evaluating the safety and efficacy of vaccines using bioinformatics (reverse
vaccinology) has been proposed. In this study, we evaluated the efficacy of LC16m8, an attenuated cell culture vaccine
against smallpox, by using protein array.

Methods: Serum samples were collected from 388 subjects before and 30 days after LC16m8 inoculation, and protein
array analysis was performed. For plaque reduction neutralizing (PRN) titer, the vaccinia virus NYCBH strain was
used as the challenge virus. This study was approved by the Clinical Research Review Committee of SDF Central
Hospital.

Results: In the primary vaccinees(N=82), the differentially recognized antigens among the pre- and post- vaccination
included A10, A11, A13, A27, A33, D8, D13, H3, I1, and WR148. In re-vaccinees(N=306), the most reactive antigens
included A27, D8, D13, H3, 11 and WR148. In anti-vaccinia immunity, multiple antibodies are thought to be involved
in neutralization. Upon vaccination with LC16m8, a weak correlation was observed for anti-D8 antibodies in the
primary vaccinees (r=0.3779, P<0.05). In re-vaccinees, anti-WR149, -H3, -A27, -A14, and -D8 antibodies displayed
weak correlations with PRN titer. A comparison of the mean signal intensities between the high (=32) and low (<32)
PRN titer groups showed that, among the intracellular mature virion antigens, antibodies against H3, D8, A13, A14,
WR148, and A27 were significantly higher in the high PRN titer group than in low PRN titer group both in the naive
and revaccinated individuals, suggesting the importance of these antibodies in the human immune response upon

vaccination.
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Attenuation of the sterile inflammation in the pulmonary epithelium by
targeting CFTR interacting molecules.

Fukuda Ryosuke

Kwansei Gakuin University, School of Biological and Environmental Sciences, Department of Biomedical Sciences

CFTR is a chloride ion channel mainly expressed in epithelial tissues, and its mutation causes Cystic fibrosis (CF).
Previous reports have shown that infection-independent inflammatory cytokine release in the airway epithelium
occurs in the early stages of CF pathology. However, the molecular mechanism of this CFTR-loss-dependent sterile
inflammation has not yet been clarified. We focused on the CFTR interactome changes associated with CFTR
mutations and searched for molecules that interact only with the mature form of CFTR by the BiolD method. As a
result, CFTR interacts with receptor-type tyrosine kinase EPHX.

Interestingly, CFTR-loss-dependent IL-8 production was significantly suppressed by EPHX knockdown and EPHX
signal inhibitors. Since EPHX was shown to activate a ligand-independent pathway in the absence of CFTR, we
investigated whether CFTR affects EPHX and its ligand binding. As a result, EPHX and the ligand interaction were
reduced in the absence of CFTR. From these results, CFTR maintains ligand binding to EPHX under normal
conditions, but during the loss of CFTR function, EPHX and ligand binding decreases, and the ligand-independent
pathway of EPHX is activated. Targeting EPHX may lead to the development of treatments for sterile inflammation in
the early stage of CF.
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Decreased proteasomal function increases oxidative stress in the early
stage of pressure ulcer
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of Medicine & Graduate Sch. of Medicine, Hokkaido Univ., Dept. of Medical Laboratory Science, Faculty of
Health Sci., Hokkaido Univ.

<Background and Objective> Decubitus ulcer is a tissue necrosis caused by skin pressure and circulation disturbance,
and recent reports indicate that increased oxidative stress due to ischemia-reperfusion (IRI) contributes to the
pathogenesis. Proteasome, an intracellular proteolytic enzyme complex, plays an important role in the oxidative stress
response. In this study, we investigated the effect of proteasomal function on pressure ulcers (PUs).

<Methods> Using mice with impaired proteasome function, we analyzed changes in PUs and oxidative stress and
expression of oxidative stress-related molecules after skin IRI. We also examined the effect of free radical scavenger
(EDA) treatment on PUs. Using mouse skin fibroblasts, we examined the changes in cellular oxidative stress induced
by proteasome inhibitors and hypoxia/reoxygenation.

<Results and Discussion> We found that proteasomal dysfunction exacerbated PUs and increased oxidative stress due
to redox imbalance. In addition, the treatment of EDA reduced tissue injury. Proteasomal function declines with age
and has been noted to play a role in the pathogenesis of aging and aging-related diseases. In the elderly, it is possible
that the decreased proteasomal function induces excessive oxidative stress due to IRI, which increases the risk of

severe PUs.
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