777 A

Bl OV TEDISRISET -oooovvvverrmreeermreerieis 2
B ASRIEEE - THRNEIZEEE - oovvvvevrrrrerrrerrn 4

B 57 RESASOEEHETIEIERED 5
Bl A AR Ly covererenreei 6
B A/ R=23Y - O-RIYT - IUIRI DLy eeeeeeeess 11
B AAERIE T TR Ly coerrrrrrrrrrrrrrrrrrnn 12
B BABRESTAIEREREY VIRIDT L o 13
Bl ORISR T Ly coeeeeerernrrrnrrnrnnrieiieeaaaaaans 14
B ESHEPERRERERY RD—0 - YURI L 15
B BEEEIT— (BE: TILEBET - IvI() e 16
Bl 7 TT— RUIITRIU DL ceoeerenrereneenineeiineeiieenee 17
BlWeb TS — o 28
B —AETE (—HBLIE)  coovvrrreeerrrrrmmrrrnreeeeeeeena, 29
B —SETE (—HBTR A —)  cooeeeeerrrmmmmmieeeeeeeii, 33
B —EE (EYUYBEFRRENZNAT—) oo 44
B R (BB TR R —)  coooveeerrrrrmrrrrreieeeeaannnn 51

I HFEEFEOKIE, COI LR LML DR —131T o> TV 9%
WEOTLMANE CEXERITE) 13, FHEEBWERO T T,

JAO B JAPANESE ASSOCIATION FOR
ORAL BIOLOGY since 1959



SL1 vy 7 RS RHasE 1

Special lecture accorded by the LOTTE Foundation 1

EE O fith EBRERE AEZEREEZHRSTRR OR4EEDE)
Chair: Tetsuya Matsuguchi (Kagoshima Univ. Grad. Sch. Med. Dent. Sci., Dept. Oral Biochemistry)

Modulators of Phosphate/Pyrophosphate
play major roles during formation and
regeneration of the periodontal complex

Martha J. Somerman
NIDCR, NIH/NIAMS, NIH Laboratory for Oral Connective Tissue Biology

‘ W% JiE Career History

Director: NIDCR, NIH, 2011 — 2019

Chief: Laboratory of Oral Connective Tissue Biology, NIAMS, NIH, 2011 — present

Senior Advisory to NIDCR: 2020 - present

Clinical Staff: Clinical Center, NIH, 2011 — present

Dean: University of Washington School of Dentistry, 2002 — 2011 & Professor: UW, School of Dentistry, Dept.
Periodontics, 2002 — 2011 and Pharmacology, School of Medicine

Chair: Dept. of Periodontics, Prevention & Geriatrics, Univ. of Michigan, School of Dentistry, 1991-2001 & As-
sociate Dean for Research, UMich, Dentistry 2001 — 2002

Faculty: University of Maryland, School of Dentistry 1984 - 1990

Education: DDS NYU; Periodontology, Eastman & PhD Pharmacology, Univ. of Rochester, NY.

This presentation focuses on regulators of phosphate (Pi) and pyrophosphate (PPi) during formation and regen-
eration of the periodontia and highlights research supported by NIDCR. It is well recognized that the oral cavity is
highly sensitive to perturbations in Pi/PPi, however specific factors and mechanisms involved remain elusive.
METHODS: To define the role of regulators of pericellular Pi/PPi concentrations during formation and regeneration of the
periodontium murine models, with alterations in specific genes were generated: ectonucleotide pyrophosphatase/phospho-
diesterase 1 (Enppl/ENPP1), progressive ankylosis protein (4nk/ANK) and tissue-nonspecific alkaline phosphatase (A/pl/
TNAP), osteopontin (Spp/OPN) and bone sialoprotein (Bsp/BSP). Teeth from individuals with ENPP] mutations were ana-
lyzed. animal studies: blood profiles, microCT, histomorphometry, and a murine periodontal disease model. In vitro: cell lines
were established using CRISPA-Cas9 technologies and analyzed under various conditions.

RESULTS: Decreasing expression of genes that play a role in maintaining levels of PPi within the periodontal region
(Enpp1 and Ank) resulted in a marked (tenfold) enhancement of cementum formation without compromising the peri-
odontal ligament (PDL) in mice and humans (Enpp! mutations). Interestingly, double KO Enpp1/Ank mice exhibited a
similar PDL phenotype to the single KOs, demonstrating the ability of factors within the PDL region to modulate min-
eral formation. In contrast, decreasing expression of genes associated with maintaining appropriate levels of Pi within
the periodontal region resulted in limited cementum formation. Restoring Pi levels locally using a periodontal defect
model promoted regeneration of cementum and surrounding bone. Moreover, in both cell culture and animal models
we noted an association between BSP and ANK, linked in part to an effect of BSP on PPi concentrations, warranting
further investigation.

CONCLUSIONS: Collectively, the data support an inverse relationship between levels of PPi and acellular cementum
formation and provide evidence that factors modulating Pi/PPi locally are attractive therapeutics for regeneration of the
periodontia.
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ZE XSRS - Monocarboxylate transporter-1 promotes osteoblast differentiation via suppression
of p53, a negative regulator of osteoblast differentiation. Scientific Reports 8:1-12,
2018.
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TEINRIEL - 5-HToa receptor activation enhances NMDA receptor-mediated glutamate respons-
es through Src kinase in the dendrites of rat jaw-closing motoneurons. The Journal
of physiology 597(9):2565-89, 2019.
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ZH X ¢ Three-dimensional ultrastructure of osteocytes assessed by focused ion beam-scan-
ning electron microscopy (FIB-SEM). Histochemistry and Cell Biology 149:423-
32,2018.
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SZEX R ¢ Origin and development of septoclasts in endochondral ossification of mice. Histo-
chemistry and Cell Biology 149:645-54, 2018.
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ZH X F L © GLP-1 signaling is required for improvement of glucose tolerance by osteocalcin.
Journal of Endocrinology 244(2):285-96, 2020.
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SL1 Modulators of Phosphate/Pyrophosphate play major roles during
formation and regeneration of the periodontal complex

(OMartha J. Somerman
NIDCR, NIH/NIAMS, NIH Lab Oral Connect Tissue Biol

This presentation focuses on regulators of phosphate (Pi) and pyrophosphate (PPi) during formation and
regeneration of the periodontia and highlights research supported by NIDCR. It is well recognized that the oral
cavity is highly sensitive to perturbations in Pi/PPi, however specific factors and mechanisms involved remain
elusive.

METHODS: To define the role of regulators of pericellular Pi/PPi concentrations during formation
and regeneration of the periodontium murine models, with alterations in specific genes were generated:
ectonucleotide pyrophosphatase/phosphodiesterase 1 (EnppI/ENPP1), progressive ankylosis protein (4nk/
ANK) and tissue-nonspecific alkaline phosphatase (4/pl/TNAP), osteopontin (Spp{/OPN) and bone sialoprotein
(Bsp/BSP). Teeth from individuals with ENPPI mutations were analyzed._animal studies: blood profiles,
microCT, histomorphometry, and a murine periodontal disease model. In vitro: cell lines were established using
CRISPA-Cas9 technologies and analyzed under various conditions.

RESULTS: Decreasing expression of genes that play a role in maintaining levels of PPi within the periodontal

region (Enppl and Ank) resulted in a marked (tenfold) enhancement of cementum formation without
compromising the periodontal ligament (PDL) in mice and humans (Enpp/ mutations). Interestingly, double
KO Enpp1/Ank mice exhibited a similar PDL phenotype to the single KOs, demonstrating the ability of factors
within the PDL region to modulate mineral formation. In contrast, decreasing expression of genes associated
with maintaining appropriate levels of Pi within the periodontal region resulted in limited cementum formation.
Restoring Pi levels locally using a periodontal defect model promoted regeneration of cementum and
surrounding bone. Moreover, in both cell culture and animal models we noted an association between BSP and
ANK, linked in part to an effect of BSP on PPi concentrations, warranting further investigation.

CONCLUSIONS: Collectively, the data support an inverse relationship between levels of PPi and acellular
cementum formation and provide evidence that factors modulating Pi/PPi locally are attractive therapeutics for
regeneration of the periodontia.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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SL2 How expert intuitive thinking works: studies of shogi and soccer
experts
(OTanaka K

Ctr Brain Sci, RIKEN

People who demonstrate superior problem-solving capability in a particular field are called experts, and
psychological studies have shown that intuition is at the heart of their superior capability. We used fMRI to
measure brain activity of professional shogi players when they solved spot-games of shogi.

We found that besides association cortical areas, which were commonly activated when the problem was
solved analytically and intuitively, the caudate nucleus of the basal ganglia was activated specifically in
intuitive decision making.

Meanwhile, being forced to respond in a complex situation, experts first select a general response category
(strategy) and then select a concrete response based on that strategy. Such strategic decisions made without
analyzing concrete responses can be said to be intuitive. When shogi experts quickly decided whether to defend
or attack on a given board, the activity in the posterior part of the cingulate cortex represented the subjective
value of offense while that of its anterior part represented the subjective value of defense. The basal ganglia and
cingulate cortex are evolutionally old structures for automatic action selection.

By connecting complex information processing in cortical association areas to these automated devices,
experts may have developed the capability to automatically solve cognitively complex problems.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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(FIRAER] HHIFBHIP LN EZ2EST 5.

PL Viral infections and their chemotherapeutic agents
- From new coronavirus infection to AIDS -

(OBaba M

Div Antiviral Chemotherapy, Joint Res Ctr Human Retrovirus Infect, Kagoshima Univ

After the discovery of the anti-herpes drug acyclovir, more than 40 years have passed. In the meantime, a
number of antiviral drugs have been developed for treatment of AIDS, influenza, and viral hepatitis as well as
herpes virus infections.

On the other hand, the spread of fatal emerging viral infections, including Ebola hemorrhagic fever, severe
fever with thrombocytopenia syndrome (SFTS) mediated by ticks, and needless to say, a new coronavirus
infection (COVID-19), is becoming a serious threat to humanity.

Since we have been studying therapeutic agents against especially AIDS and viral hepatitis for a long period
of time, I would like to talk about our recent studies on the chemotherapy of SFTS and COVID-19 in addition
to the current approaches toward antiviral drugs against AIDS and viral hepatitis.

Contflict of Interest: The author declares no conflict of interest associated with this manuscript.
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JR-1 Monocarboxylate transporter-1 promotes osteoblast differentiation
via suppression of p53, a negative regulator of osteoblast
differentiation

(OSasa K, Yoshimura K, Miyamoto Y, Kamijo R
Dept Biochem, Showa Univ Sch Dent

Transporters are the membrane proteins that transport compounds into and out of the cells. The diseases caused
by an abnormality in transporters are called “transporter diseases”. Monocarboxylate transporter-1 (MCT1) is
a transmembrane transporter for monocarboxylates such as lactate and pyruvate. We previously reported that
MCT1 was required for chondrocyte death and degradation of cartilage matrix in inflammatory conditions.
Functions of MCT1 in bone metabolism, however, have not been fully elucidated. Here we report the role of
MCT]1 in osteoblast differentiation. After the introduction of Mct/ siRNA, mouse myoblastic C2C12 cells were
stimulated with BMP2. Alkaline phosphatase (ALP) activity and the expression of marker genes for osteoblast
differentiation were assessed to evaluate their differentiation into osteoblast-like cells. Mctl siRNA suppressed
BMP2-induced increase in both the expression of osteoblast-associated genes and ALP activity. While Mct!
siRNA did not affect the mRNA expression of Id/, a target gene of the BMP/Smad signal, it augmented that
of p53, one of the transcription factors that suppress osteoblast differentiation. Nuclear accumulation of p53
protein was also enhanced by Mct/ siRNA.

In the present study, we found a novel function of MCT1 as a promoter of osteoblast differentiation through
the suppressed activation of p53.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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JR-2 Activation of 5-HT.\receptor enhances function of GluN2A-
containing NMDA receptor via Src kinase in dendrites of rat jaw-
closing motoneurons

(ODantsuji M, Nakamura S, Nakayama, K, Mochizuki A, Inoue T
Dept Oral Physiol, Showa Univ Sch Dent

Jaw-closing masseter motoneurons (MMNs) receive both glutamatergic and 5-HT input; however, effects of
5-HT on glutamatergic input to the dendrites of MMNs remains unknown. We examined the effects of 5-HT
on glutamatergic postsynaptic responses (glutamate responses) in the MMN dendrites evoked by single-
or two-photon laser photolysis of caged glutamate in brainstem slice preparations obtained from neonatal
rats. Application of 5-HT enhanced glutamate responses. The 5-HT,4 receptor (5-HT»aR) agonist mimicked
the 5-HT-induced enhancement, which was antagonized by the 5-HT,a»cR antagonist. Blockade of NMDA
receptors (NMDARSs), but not AMPA receptors, abolished the 5S-HT-induced enhancement. 5-HT also enhanced
NMDAR currents evoked by glutamate uncaging, whereas 5-HT-induced enhancement of NMDAR currents
was abolished by the GluN2A antagonist, but not the GluN2B antagonist. Addition of the Src kinase inhibitor
reduced the 5-HT-induced enhancement. Glutamate responses evoked in the restricted areas in the MMN
dendrites by two-photon uncaging of glutamate were enhanced when the 5-HT,aR agonist was puffed near the
uncaging loci.

These results suggest that activation of 5-HT,sRs in the MMN dendrites enhances the function of GluN2A-
containing NMDAR nearby via Src kinase. Such enhancement of glutamate responses by 5-HT may contribute
to wide-range regulation of contractile forces of the jaw-closing muscles.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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JR-3 Three-dimensional ultrastructure of osteocytes assessed by
focused ion beam-scanning electron microscopy (FIB-SEM)

(OHasegawa T
Dept Dev Biol Hard Tissue, Hokkaido Univ Grad Sch Dent Med

Bone histology has been progressed mainly by the analytical development and technique of light microscopy
and scanning/transmission electron microscopy. Recently, the development of various microscopic
equipment makes it possible to acquire high resolution and three-dimensional (3D) images in the field of life
sciences. Focused Ion Beam- Scanning Electron Microscopy (FIB-SEM) can display the ultrastructural 3D
reconstruction of the objects with the same high resolution as transmission electron microscopy. Bone tissue
is composed of bone cells (osteoblasts, osteoclasts, osteocytes, etc), blood vessels, nerves, and bone matrix.
Osteocytes embedded in the bone matrix communicate not only neighboring osteocytes but also osteoblasts
or bone-lining cells through their cytoplasmic processes. I have attempted to elucidate the FIB-SEM image of
osteocytic network, i.e., osteocytic lacunar-canalicular system enabling the molecular transports, the sensing of
mechanical stimuli and the maintaining for bone mineral homeostasis. I have established an optimal FIB-SEM
sample preparation and observation method for bone tissue, in order to clarify the ultrastructural 3D images of
osteocytic network.
In this presentation, I would like to introduce our new findings of osteocytic network by using FIB-SEM.

Contflict of Interest: The author declares no conflict of interest associated with this manuscript.
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JR-4 Origin and development of septoclasts in endochondral ossification
of mice

OBando Y
Div Anat, Meikai Univ Sch Dent

Septoclasts are mononuclear and spindle-shaped phagocytes which are involved in uncalcified cartilage matrix.
Septoclasts distribute adjacent to the capillary sprouts at the chondro-osseous junction of the epiphyseal plate.
We previously reported that exclusive expression of epidermal-type fatty acid-binding protein (E-FABP) in
septoclasts at the chondro-osseous junction of the epiphyseal plate of mice.

In this study we investigated the origin and development of septoclasts during mice tibial development
histochemically. Septoclasts were emerged at the perichondrium in the middle of the cartilaginous template
of the tibia and expressed pericyte markers, PDGFR and NG2. During formation of the primary ossification
center, septoclasts migrated adjacent to the endothelial cells at the tip of the invading blood vessel and
distributed on the surface of cartilage resorption. The cell bodies gradually become larger, and their processes
became gradually longer, and the tips of the processes reach the von Kossa negative non-calcified cartilage
matrix. At the completion of the primary ossification center, septoclasts converged on the chondro-osseous
junction of the epiphyseal plate as seen in adult mice.

Present study suggests that septoclasts are differentiated from pericytes and involved in blood vessel invasion
and cartilage resorption in the endochondral ossification.
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JR-5 Role of glucagon-like peptide-1 receptor signaling in osteocalcin-
mediated improvement of whole-body metabolism

(OMizokami A
OBT Res Ctr, Kyushu Univ Grad Sch Dent

Uncarboxylated osteocalcin (GluOC), a bone-derived hormone, regulates energy metabolism by stimulating
insulin secretion and pancreatic B-cell proliferation through its putative receptor GPRC6A. We previously
showed that the effect of GluOC on insulin secretion is mediated predominantly by glucagon-like peptide—1
(GLP-1) released from intestinal endocrine cells in response to GluOC stimulation. Moreover, long-term oral
administration of GluOC was found to reduce the fasting blood glucose level, to improve glucose tolerance, and
to increase the fasting serum insulin concentration and B-cell area in the pancreas in wild-type mice.

We have now examined the effects of oral GluOC administration in GLP-1 receptor knockout mice. Such
administration of GluOC in the mutant mice triggered glucose intolerance, enhanced gluconeogenesis, and
promoted both lipid accumulation in the liver as well as adipocyte hypertrophy and inflammation in adipose
tissue. Furthermore, inactivation of GLP-1 receptor signaling in association with GluOC administration induced
activation of the transcription factor FoxO1 and expression of its transcriptional coactivator PGCla in the liver,
likely accounting for the observed up-regulation of gluconeogenic gene expression.

Our results thus indicate that the beneficial metabolic effects of GluOC are dependent on GLP-1 receptor
signaling.
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MS1-1 Regulatory mechanisms of taste bud cell differentiation

(OMiura H, Koyanagi E, Harada S
Dept Oral Physiol, Kagoshima Univ Grad Sch Med Dent Sci

Taste buds, the peripheral gustatory sensory organs, contain three functional cell types, type I (Gila-like),
type II (sweet, umami, and bitter sensing) and type III (sour sensing) cells. These cells are constantly renewed
from the post-mitotic precursor cells reside in the basal region of taste buds, which are derived from epithelial
stem cells surrounding taste buds. A variety of regulatory factors are assumed to contribute to the coordinated
differentiation of taste bud cells. We previously found the taste nerve induces the expression of Sonic hedgehog,
an evolutionally conserved regulatory factor for cell growth and differentiation, in the basal cells of taste buds.

We reported not only transcription factors specifically expressed in particular cell types but also a factor, the
expression of which turns on in the embryonic taste bud primordia and persists in almost all taste bud cells in
adulthood.

In this symposium, we will review our findings and discuss the mechanisms of taste cell differentiation.
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MS1-2 The new experimental approach to understand the mechanism
for taste cell differentiation/proliferation with using 3-D organoid
culture

(OTakai S', Watanabe Y"?, Margolskee RF 3 Jiang P’ Ninomiya Y, Shigemura N4

"'Sect Oral Neurosci; > Sect Implant Rehabil Dent, Grad Sch Dent Sci, Kyushu Univ; *Monell Chem Sense Ctr;
*R & D Ctr Five-Sense Dev, Kyushu Univ

Recently, leucine-rich repeat-containing G-protein coupled receptor (Lgr5)-positive cells in circumvallate
papillae trench area were defined as the taste stem cells and they support the intensive taste tissue turnover.
These Lgr5-positive cells were capable of differentiating into all types of taste cells in 3-D organoid culture.

In this study, we explored the factors that may impact on taste cell differentiation/proliferation with
using taste bud organoid system. We focused on insulin and its downstream molecules. In RT-PCR and
immunohistochemical study, insulin receptor (IR) is broadly expressed in the taste buds. In taste bud organoid,
the excessive concentration of insulin had suppressive effects on taste cell proliferation. The number of taste
cells and mRNA expression levels of taste cell markers in the organoid colonies were significantly decreased
in an insulin concentration-dependent manner. Mechanistic target of rapamycin (mTOR), which are activated
by insulin and regulate cell proliferation, was expressed in the gustatory and non-gustatory epithelia, and
Lgr5-positive taste stem cells. Application of mMTORCI inhibitor in organoid culture medium resulted in a
concentration-dependent increase of taste cells in organoid colonies.

Altogether, insulin-mTOR pathway may regulate the differentiation/proliferation of taste cells.
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MS1-3 Taste of fatty acids: functional analysis of fatty acid sensors in mice

(OYasumatsu K
Tokyo Dent Junior Coll.

We previously reported that ~18% of fibers of the mouse chorda tympani (CT) nerve responded best to oleic
acids (F-type) and that a half or more of sucrose- (S-type) or glutamate-best (M-type) fibers also responded to
fatty acids. In the glossopharyngeal (GL) nerve, the percentage of F-type fiber was ~7%.

In the present study, we examined contribution of GPR40, GPR120 and CD36 in the responses to fatty acids.
In GPR120-KO mice, the percentage of F-type fiber was ~4% and ~2 % in the CT and GL respectively. The KO
mice exhibited inability of discrimination fatty acids from other taste compounds in behavioral experiments.
The potential contributions of GPR40 and CD36 were examined in the residual responses to fatty acids by
using antagonists in the KO mice. Significant suppression was observed in first half and second half of response
to oleic acid by application of antagonists of GPR40 and CD36 respectively during 1-minute stimulation in
the GL, suggesting contribution of these receptors to keep longer duration of responses for palatable taste
information of fatty acid via GL nerve.

The differential roles of sensors or fatty acid-responding fibers will be discussed in terms of ingestion and
palatability.
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MS1-4 Genetic identification of sweet taste neurons in the mouse
brainstem.

(ONakajima K', Fu O', Iwai Y7, Kondoh K', Misaka T?, Minokoshi Y'
'Div Endo Metab, Nat Inst Phys Sci; “Dept App Bio Chem, Grad Sch Agri Life Sci Univ Tokyo

The gustatory system plays an important role in sensing appetitive and aversive tastes for evaluating food
quality. In mice, taste signals are relayed by multiple brain regions, including the parabrachial nucleus (PBN)
of the pons, before reaching the gustatory cortex via the gustatory thalamus. While the molecular mechanism
of peripheral taste system has been extensively investigated, the genetic property of gustatory neurons in the
CNS has been so far less studied. The PBN, which is composed of multiple subnuclei, functions as a hub to
receive and transmit various types of information, such as interoceptive (hunger and satiety) and exteroceptive
(gustatory, pain, itch, and thermal sensation) senses. While the existence of taste-responsive PBN neurons was
first reported more than 40 years ago, the molecular identity of gustatory neurons in the PBN has remained
unknown due to lack of molecular markers.

Here, we show that SatB2-expressing neurons in the PBN play a pivotal role in sweet taste transduction. With
cell ablation, in vivo calcium imaging, and optogenetics, we reveal that SatB2PBN neurons encode positive
valance and selectively transmit sweet taste signals to the gustatory thalamus.
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MS2-1 Bidirectional interactions between obesity/diabetes and
Alzheimer’s disease

(OSato N
Dept Aging Neurobiol, Dev Adv Med Dementia, NCGG

Clinical studies have suggested that obesity/diabetes is associated with neurodegeneration and Alzheimer’s
disease (AD). However, the mechanisms underpinning this association have not been fully elucidated. We
performed the gene expression analysis of Amyloid Precursor Protein (APP); ob/ob mice, generated by crossing
APP mice, which overexpress familial AD-linked 4PP mutation, and 0b/0b mice, which are obese and mildly
diabetic. Gene expression analysis showed the characteristic features of APP, ob/ob and APP; ob/ob mice.

We identified a cluster, where genes are only upregulated in APP; ob/ob mice, but not in either APP or ob/
ob mice. It is also well known that both diabetes and AD reduces life expectancy. We found that APPNF-L/wt
knock-in; ob/ob mice showed the shortest lifespan, compared to wildtype, APPNL-F/wt knock-in mice, and 0b/
ob mice. While diabetes and apolipoprotein E (4POE) are both significant risk factors for AD, it remains to be
clarified how they interact each other to contribute to the risk of AD.

By reviewing the National Alzheimer’s Coordinating Center (NACC) clinical records, we investigated
whether diabetes affects cognitive decline depending on APOE genotype. Interestingly, diabetes was associated
with earlier cognitive decline in APOE?2 and APOE3 carriers, but not in APOFE4 carriers.
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MS2-2 Deciphering the etiology of Alzheimer’ s disease from the mouth

(OMatsushita K, Furukawa M, Kurosawa M, Shikama Y
Dept Oral Dis Res, NCGG

Although dementia control is an urgent issue in Japan, the etiology of dementia including Alzheimer’s disease
(AD), which is the most common cause of dementia, has not been fully elucidated and no cure has been
established. If risk factors for dementia and factors that suppress its onset and progression could be identified,
that information could be used effectively and it might be possible to prevent dementia and extend the healthy
life span.

In this lecture, we use periodontal disease, oral bacteria, oral function and dementia / Alzheimer’s disease as
keywords, and we will explain their relationships, comprehensively. In addition, I would like to propose the
importance of oral health that is necessary for the extension of healthy life expectancy.
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MS2-3 Neurodegeneration of the Trigeminal Nerve and Alzheimer’s
Disease - a mechanism by which tooth loss accelerates the
progression of Alzheimer’s disease -

OGoto T
Dept Anat Oral Sci, Kagoshima Univ Grad Sch Med Dent Sci

Periodontal disease and the number of remaining teeth have been indicated as the risk factors in the oral region
related to the progression of Alzheimer’s disease (AD). It was thought that the number of remaining teeth was
vaguely due to nutritional deterioration, but the neuroanatomical progression of AD is rapid and site specific.
On the other hand, the highest risk factor for AD is “aging”.

Therefore, we focused on the trigeminal mesencephalic nucleus (Vmes) of the trigeminal nervous system,
and investigated the neurodegeneration due to aging, and the neuronal cell death of Vmes due to tooth loss
(extraction) and the progression of AD. Regarding aging, Vmes neurons showed autophagosomes containing
amyloid B (AP) most significantly in the nerves of the trigeminal nervous system, and increased with aging.
AP was found not only on the autophagosome membrane but also in the lumen. Among the Vmes neurons,
relatively small cells receive periodontal sensory input from the periodontal ligament, but the tooth extraction
caused neurodegeneration and neuronal cell death of Vmes neurons. In aged mice, Vmes neuronal cell death
released a large amount of A extracellularly, whereas locus coeruleus neurons located near the ventral side of
Vmes cause partial cell death due to cytotoxic AB. The locus coeruleus projects to hippocampus and cortical
neurons in which neuronal cell death is particularly prominent in AD, and neuronal cell death in the locus
coeruleus causes neuronal cell death at these projection sites.

Thus, the cascade of neuronal cell death in Vmes - locus coeruleus - hippocampus and cerebral cortex may
accelerate the progression of AD.
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MS3-1 Development of tooth regenerative medicine by controlling of the
number of teeth.

(OTakahashi K
Dept Oral Maxillofac Surg, Kyoto Univ Grad Sch Med

By analyzing USAG-1 (BMP / Wnt antagonist) -deficient mice with supernumerary teeth, we have shown that
a single molecule can increase the number of teeth. Tooth formation is restored by mating various congenital
tooth agenesis model mice (Runx2, Msx1, Edal, Wntl0a deficient mice) with USAG-1deficient mice of
supernumerary tooth model mice. We investigated the effectiveness of local suppression of USAG-1 by topical
administration of USAG-1 stealth siRNA with cationic gelatin. It was confirmed that the decrease in the number
of teeth due to Runx2 stealth siRNA administration was restored by simultaneous administration of USAG-1
stealth siRNA.

USAG-1 neutralizing antibody was made from 1,037 candidate antibodies, 6 neutralizing antibodies could
be narrowed down by the direct/sandwich ELISA, Wnt reporter assay / BMP ALP assay. It was revealed that
there are neutralizing antibodies that activate BMP / WNT signaling. All six USAG-1 neutralizing antibodies
were found to recover the missing teeth by a single systemic administration in Eda-deficient mice. Two of these
antibodies were found to be able to regenerate new teeth in wild-type mice. We are narrowing down the USAG-
1 neutralizing antibody that is humanized by using suncus, ferret, and beagle with congenital tooth agenesis as
various non-rodent model animals.
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MS3-2 Generation of three-dimensional salivary glands and their
application

(OMishima K
Div Oral Pathol, Showa Univ Sch Dent

To clarify the detailed mechanisms of salivary gland hypofunction, animal models and two-dimensional cell
culture system have been used. However, these models are not necessarily sufficient enough to reproduce in
vivo pathophysiology. Organoids have been recently reported to retain physiological functions similar to those
of the original organs.

Here we tried to generate salivary gland organoids derived from ES cells. We successfully identified two
transcription factors, Sox9 and Foxcl, responsible for the differentiation of mouse embryonic stem cell-derived
oral ectoderm into the salivary gland rudiment (iSG) in an organoid culture system. Following the orthotopic
transplantation of iSG into mice whose salivary glands have been removed, iSG not only showed a similar
morphology and gene expression profile to those of the embryonic salivary gland rudiment of normal mice.

These organoids are expected to be a promising tool for disease modeling, drug discovery, and regenerative
medicine in salivary glands. We are also engaged in generating human iPS cell-derived iSG, which is applicable
to drug development for patients with dry mouth.
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MS3-3 Expression of protocadherin-20 in mouse taste buds

Hirose F"? Takai S', Takahashi I’ , OShigemura N"’

'Sect Oral Neurosci; *Sect Orthodont Dentofac Orthoped, Grad Sch Dent Sci, Kyushu Univ;
R & D Cent for Five-Sense Devices, Kyushu Univ

Taste information is detected by taste cells and then transmitted to the brain through the taste nerve fibers.
According to our previous data, there may be specific coding of taste quality between taste cells and nerve
fibers. However, the molecular mechanisms underlying this coding specificity remain unclear.

The purpose of this study was to identify candidate molecules that may regulate the specific coding. GeneChip
analysis of mRNA isolated from the mice taste papillae and taste ganglia revealed that 14 members of the
cadherin superfamily, which are important regulators of synapse formation and plasticity, were expressed in
both tissues. Among them, protocadherin-20 (Pcdh20) was highly expressed in a subset of taste bud cells, and
co-expressed with taste receptor type 1 member 3 (Tas1R3, a marker of sweet- or umami-sensitive taste cells)
but not gustducin or carbonic anhydrase-4 (markers of bitter/sweet- and sour-sensitive taste cells, respectively)
in circumvallate papillae. Furthermore, Pcdh20 expression in taste cells occurred later than Tas1R3 expression
during the morphogenesis of taste papillae.

Thus, Pcdh20 may be involved in taste quality-specific connections between differentiated taste cells and their
partner neurons, thereby acting as a molecular tag for the coding of sweet and/or umami taste. (Sci Rep 2020;
10(1): 2051)

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

70



J. Oral Biosci. Suppl., 2020

MS4-1 FEAL2HRHAATVSOREEEMENE DB L RRIRE & ORIE

Of'F i
K Bek Y B

KA ITEEE R 2RO EEMEY ZRARATYS., IRSOMAEYIEEE CIEELE
DEIEIEN S 2%, HETHREOK T LZEEETIELIELIERAECHATS. ) LTHl&RkRI S
N2 RMEVER RIE S E O TN OKE 2B G %2 5O TBY, ®)R0Y % DU R LAY # o fil
T 7T —F OMELAFE 2N TS, S HITEARERE ANIB W THBUNRMENSFEIRHE Z > THB ) ifiw
AW FORBICKE (FLH L TWAE Z &S S ITERZEORBIRE~DOREDIVEH 20T
Wb, MEEE EHITRARAEN TV LHAEYHO EFELMHGRIEIEETH 5.

A TR AP S E O S MEFHEORED S FERFAEME OB/ N T » A 072 RH TR
MiRDIIE) A7 LB ERZWLNIC L. X512, MISEESEREICBT 5 RAETREEK
BIO) MREBRE DL WEIZ LAY A7 OB EEMEMETH LI L E2WEL, HORER
MEFET 2 MR FPHICHRTH A WHEMEZ IR L 72, T 72, RAFRIRIGAT =i R 0% s e
BHEEZOET LIZ@EFEOIEICR AN WHESZ BRI I N 2 L2 HLMIIL T,

RFEH TR AR TN T OB MEEEMAEYEREORE L DMEICOVWTIhETTO®RLD
STEFHRICL > THONTEZMAZRMNT 5.

(FIRAER] HEHIFEHIP LN L2 EST 5.

MS4-1 Relationship between ingested oral microbiota and health status

(OTakeshita T
Sect Prevent Dent Pub Health, Kyushu Univ Grad Sch Dent

Oral cavity is colonized by a diverse array of numerous microorganisms constituting indigenous microbiota,
which are constantly ingested with saliva. These organisms are normally transported into stomach, whereas
swallowing impairments with aging result in aspiration into respiratory tract and subsequent pulmonary
infection. Aspiration pneumonia is a major cause of death in elderly adults. Furthermore, recent studies
demonstrated that these organisms largely contribute to the construction of lung microbiota via microaspiration
and respiratory health even in healthy individuals. The understanding and regulation of ingested oral microbial
population is required and attracts attention.

This lecture summarizes current information on the ingested oral microbial population and their association
with health status based on our previous epidemiological studies.
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MS4-2 Shedding light on the function of commensal microbiota in health
and disease

(OFukuda S"*
'Inst Adv Biosci, Keio Univ; ’KISTEC-KAST; *Univ of Tsukuba Sch Med; “Metabologenomics Inc

The gut microbiota forms a highly complex ecological community together with host intestinal cells. The so-
called gut ecosystem has a profound influence on human physiology, immunology, and nutrition. It has been
reported that imbalance in the structure of gut ecosystem could be a risk factor in human disorders including not
merely gut-associated disorders, but also systemic diseases. However, the molecular mechanisms of the host-
microbial crosstalk remain obscure.

To tackle this issue, we firstly established a highly integrated metabolomics-based approach,
metabologenomics, and found that acetate produced from carbohydrate metabolism by probiotic bifidobacteria
largely contributes to the protection of mice from enterohaemorrhagic E. coli O157:H7 lethal infection
through enhancement of gut epithelial barrier function. In addition, we found that butyrate produced from
dietary fiber metabolism by microbial order Clostridiales progresses the induction of regulatory T cell
differentiation from naive T cells through epigenetic modification, which suppress colonic inflammation.
Moreover, metabologenomic approach revealed that succinate produced from neonate gut microbiota mediates
Clostridiales colonization followed by protection against enteropathogenic infection. In a large cohort study
of colorectal cancer patients together with fecal metabologenoimc approach, we found that oral bacteria were
specifically detected in the feces of colorectal cancer patients and the fecal metabologenomic profiles shift from
precursor polyps to colorectal carcinoma.

Taken together, gut microbiota-derived metabolites are considered to be crucial factors for understanding
human health and disease.
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MS4-3 Elucidation of mechanism underlying streptococcal infection
exacerbation for development of preventive and therapeutic
strategies

OSumitomo T
Dept Oral Microbiol, Osaka Univ Grad Sch Dent

Secondary bacterial pneumonia caused by Streptococcus pneumoniae following an influenza infection is
associated with considerable rates of morbidity and mortality in elderly individuals. Although it is generally
accepted that a preceding Influenza A virus (IAV) infection leads to increased susceptibility to secondary
bacterial infection, details regarding the pathogenic mechanism during the early stage of superinfection remain
elusive.

Recently, we focused on the interaction of [AV-infected cells and bacteria, which revealed that human
epithelial cells infected with IAV exhibit a cell surface display of GP96, an endoplasmic reticulum chaperon.
Notably, extracellular GP96 was shown to impart efficient adherence for secondary infection by S. pneumoniae,
indicating it to be a useful target for development of therapeutic strategies for patients with superinfection.
Additionally, we found that IAV infection induced activation of calpain, ADAMI10, and Snaill, responsible
for degradation and transcriptional repression of junctional proteins in the host, resulting in dysfunction of the
pulmonary epithelial barrier.

In this symposium, we will introduce our recent findings regarding the mechanism underlying viral-bacterial
synergy related to disease progression as well as development of promising therapeutic strategies.
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MS5-1 Lysosomal trafficking involved in allergic responses

(OKadowaki T', Yamaguchi Y?, Tsukuba T*
'Dept Front Oral Sci; *Dept Dent Pharmacol, Nagasaki Univ Grad Sch Biomed Sci

Endosomes and lysosomes play important roles in various cellular responses such as cell differentiation,
proliferation, morphological change, and motility in association with vesicular transport. Rab proteins
efficiently regulate the intracellular membrane transport. Although the majority of these proteins are small
GTPases, Rab44 is an atypical Rab GTPase with high molecular weight, and it negatively regulates osteoclast
differentiation. Rab44 was highly expressed in the bone marrow; however, its expression level decreased during
differentiation into mature immune cells such as macrophages, neutrophils, and dendritic cells. Moreover, a
higher expression level was confirmed in the mast cells. Rab44 localized around lysosomes in the mast cells,
but upon activation its localization changed to the plasma membrane, endosomes, and cytoplasm. Rab44~ mice
generated by clustered regularly interspaced short palindromic repeats (CRISPR)/CRISPR associated protein
9 (Cas9)-mediated genomic editing presented reduced anaphylactic responses in vivo. Furthermore, Rab44-
deficient mast cells exhibited reduced FceRI-mediated B-hexosaminidase and histamine secretion in vitro.

Thus, it was revealed that Rab44 regulates the lysosomal functions closely associated with inflammatory
responses such as allergy.
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MS5-2 The inhibitory role of Rab11 in osteoclastogenesis

(OOkamoto K', Tran TM', Wei P', Feng Y', Okusha Y"?

'Dept Dent Pharmacol, Okayama Univ Grad Sch Med Dent Pharm Sci; “Div. Mol. Cell. Biol., Harvard Med
Sch

Rab GTPases constitute the largest family within the superfamily of GTPase proteins categorized into five sub-
families including Ras, Rho/Rac, Arf, Ran and Rab. In human, Rab GTPases comprising about 70 members
regulate various steps of membrane trafficking such as, for instance, membrane identity, vesicle budding,
uncoating, motility and fusion amongst subcellular organelles moving along actin and tubulin networks. Of
which, Rab11 abundant in endocytic recycling compartments was engaged in either recycling cargos including
surface receptors to plasma membrane or releasing cargos to the exterior of cells via the process of exocytosis.
Nonetheless, biological functions of Rab11 on regulating osteoclastogenesis have been completely obscure.

In the studies, we unveiled Rabll (1) was up-regulated at late stage of osteoclast differentiation, (2)
negatively regulated the surface levels of c-Fms and RANK receptors, thereby abolishing NFATc-1 upstream
signaling cascades through the loss- and gain- of- Rabl1 expression experiments, and (3) ameliorated the
lysosome-mediated proteolysis of c-Fms and RANK receptors via the axis of early endosomes-late endosomes-
lysosomes.

In conclusion, our observations substantially proved Rab11 served as an inhibitor in osteoclastogenesis.
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1) The HIV co-receptor CCRS5 regulates osteoclast function. Lee JW, Hoshino A, Inoue K, Saitou T, Uehara S,
Kobayashi Y, Ueha S, Matsushima K, Yamaguchi A, Imai Y, limura T. Nat Commun. 2017 Dec 20;8(1):2226.
doi: 10.1038/s41467-017-02368-5.

2) Teriparatide relieves ovariectomy-induced hyperalgesia in rats, suggesting the involvement of functional
regulation in primary sensory neurons by PTH-mediated signaling. Tanaka T, Takao-Kawabata R, Takakura
A, Shimazu Y, Nakatsugawa M, Ito A, Lee JW, Kawasaki K, limura T. Sci Rep. 2020 Mar 24;10(1):5346. doi:
10.1038/s41598-020-62045-4
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MS5-3 Metabolic bone diseases and drug repositioning researches

Olimura T
Dept Pharmacol, Hokkaido Univ Grad Sch Dent Med

In this seminar, I will introduce two of our recent research topics, and hopefully stimulate our discussion.
Topic 1) Anti-HIV drug and bone metabolism
Topic 2) Anti-osteoprotic drug and skeletal pain
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IRS-1  Real time monitoring for early detection of oral cancer
carcinogenesis and metastasis: From clinical insight

(OSugiura T
Dept Maxillofac Diag Surg Sci, Kagoshima Univ Grad Sch Med Dent Sci

Cancer tissue consist of diverse cell populations and shows dynamic changes in time axis of patient’s status.
It is quite important information for carcinogenesis, recurrence and metastasis treatment. However, to date,
there is no solution for this. We are trying to develop diagnostic approach for real time precision diagnosis and
treatment as indicated below;

1. Early detection of oral cancer and oral potentially malignant disorders (OPMDs) using oral rinse samples.
To date, early detection by oral screening is the only way for improving oral cancer treatment. We established
the ‘super’ early non-invasive method for oral cancer and OPMDs using oral rinse samples. Detection of DNA
methylation pattern from oral rinse sample enables to diagnose OPMDs and oral cancer with high accuracy.

2. Real time monitoring of oral cancer using serum microRNA as a cancer biomarker.

3. Real time single cell analysis by isolating circulating tumor cells (CTCs).

Next we are trying to establish real time monitoring methods for oral cancers after the primary treatment.
These liquid biopsy methods using serum samples enable cancer metastasis detection and cancer real time gene
profiling.
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IRS-2  Alteration of blood vessels during the tongue cancer development
in 4NQO-induced mouse carcinogenesis model

OUsami Y', Shirogane Yl’z, Hirose Kl, Sato S/, Toyosawa S'
'Dept Oral Pathol; “Dept Prosthodont Gerodont, Osaka Univ Grad Sch Dent

Carcinomas are complex tissues composed of malignant epithelial cells and surrounding stroma such as
fibroblasts, blood vessels, infiltrating immune cells. Of these stromal elements, formation of new blood vessel
network, a process called angiogenesis, is thought to be one of the crucial hallmarks of cancer. Although,
altered blood vessels in cancer tissue has been extensively investigated in many human tumors, the blood vessel
alteration during the multistep carcinogenesis of tongue squamous cell carcinoma is still unclear.

To reveal when and how the blood vessels are modified during the processes of carcinogenesis, we have been
working with 4-Nitroquinoline 1-oxide (4NQO)-induced mouse oral carcinogenesis model, which arrow us
to obtain the samples of each pathological stages (epithelial dysplasia, carcinoma in sifu, and squamous cell
carcinoma) from the mouse with same genetic and environmental factors.

In this talk, we will present our recent findings regarding the blood vessel alterations during multistep tongue
carcinogenesis on our mouse oral carcinogenesis model. Also, we want to discuss the advantage of mouse
carcinogenesis model on cancer research, especially in the field of oral pre-malignant and early cancer research.
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IRS-3  Clarification of novel molecular mechanism in cell proliferation and
transdifferentiation of oral squamous cell carcinoma

(OFujii S, Kiyoshima T
Sect Oral Pathol, Kyushu Univ Grad Sch Dent

Oral squamous cell carcinoma (OSCC) arising from the mucosal epithelium accounts for more than 90% of
oral cancers. To date, genetic mutations of cancer-related genes, which are responsible to OSCC tumorigenesis
and could be molecular targets of anti-tumor therapy for OSCC, have not been reported. Here, we would like
to present and discuss our data showing the effect of extracellular environments on OSCC tumorigenesis and
putative mechanism of squamous cellular transdifferentiation into glandular cell.

Transient receptor potential vanilloid 4 (TRPV4), a Ca’-permeable nonselective cation channel, has been
reported to be mechano-sensitive, but the underlying molecular mechanism in OSCC tumorigenesis remains
unclear. Elevated TRPV4 expression was required for agonist-dependent Ca’* entry and its expression was
involved in CaMKII-mediated AKT activation to regulate OSCC cell proliferation. These results revealed
that TRPV4/CaMKII/AKT axis promotes OSCC tumor cell growth, which might be activated by extracellular
environments.

Adenosquamous carcinoma (ASC) is a rare malignant tumor with poor prognosis. ASC shows both squamous
and glandular differentiation, histologically, but characterization remains to be clarified. An analysis of human
case and the experiments using cell lines revealed that transcriptional factor-dependent DNA hypomethylation
might associate with squamous cellular transdifferentiation into glandular cell.
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IRS-4 Pathology of HPV-related Head and Neck Cancer

(OYamamoto H
Dept Pathol, Kyushu Univ Hosp

Transcriptionally active high-risk human papilloma virus (HR-HPV) infection is an important etiological
mechanism in the development of oropharyngeal squamous cell carcinoma (OPSCC), and it is an indicator of
good chemo-radiotherapeutic response and favorable prognosis. Some population of SCCs in sinonasal cavity,
lacrimal sac and conjunctiva are also associated with HR-HPV infection.

In HPV-infected cells, HPV E7 protein binds to Rb protein, and induces p16 protein overexpression. Although
pl6-IHC is highly sensitive for HR-HPV infection, it is not entirely specific, especially in non-OPSCC head
and neck cancer. In addition, it should be noted that DNA-based PCR can cause false positive result of HPV
infection. RNA in situ hybridization (ISH) on tissue specimen is an excellent method to detect transcriptionally
active HR-HPV, but it is technically challenging to perform and expensive.

Recently, we have identified characteristic immunoexpression pattern of Rb, and the combined use of p16 and
Rb immunohistochemistry could be a reliable, cost-effective method to predict HR-HPV infection in OPSCC
cases.
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DS-1  The cellular and molecular mechanism of bone regeneration

OJimi K
OBT Res Ctr, Kyushu Univ Grad Sch Dent

Regenerative medicine is the process of creating living, functional tissues to repair or replace tissue or organ
function lost due to age, disease, damage, or congenital defects using the patient’s own cells. Since regenerative
medicine uses engineering technology to generate biological tissues, it is also called “Tissue Engineering”, and
the three elements of “scaffold” together with “stem cells” and “growth factors” are important factors.

Bones are dynamic tissues and bone mass is kept constant by the balance between bone formation and bone
resorption. Although, the gold standard for reconstruction of large bone defects, such as tumor resection,
congenital malformation, trauma, fractures, surgery, or periodontitis is the use of autogenous bone grafts, this
method has significant limitations, such as a lack of sufficient transplantable materials, donor site morbidity,
inflammation, and resorption of the implanted bone. Thus, currently, for the purpose of bone regeneration, bone
transplantation and artificial bone materials, Guided Bone Regeneration: GBR method, methods using growth
factors and cell-based therapy, etc. are used.

In this symposium, I will review the basis of the cellular and molecular mechanisms and the role of growth
factors for bone regeneration in order to understand the characteristics of these methods.
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DS-2  Bone regeneration treatment using carbonate apatite artificial
bone

(Olshikawa K
Sect Biomater, Kyushu Univ Grad Sch Dent

Although significant morbidity is inherent to harvest autograft, it remains the gold standard for regeneration of
bone. This is due to poor capability of artificial bone. For example, sintered hydroxyapatite (HAp) demonstrate
poor osteogenesis, and will not be replaced to new bone. We have previously reported carbonate apatite (CO;Ap),
component of bone, can be fabricated through dissolution-precipitation reaction in a solution using a precursor
block. The COs;Ap block demonstrated much higher osteogenesis when compared to HAp and replaced to new
bone based on bone remodeling process similar to autograft. Clinical use of CO;Ap artificial bone was approved
after multi-center clinical trials.

It should be noted that composition is just one of the important factors that govern ability of artificial bone.
For example, structure of the artificial bone also governs its ability. Vertical bone regeneration can be done
using CO;Ap honeycomb which has interconnected porous structure.

Effects of composition and structure of artificial bone on bone regeneration treatment will be discussed in this
talk.
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DS-3  Re-evaluation of bone mineralization by perspective of materials
science, and its application for new bone synthesis method

(OMatsumoto T
Dept Biomater, Okayama Univ Grad Sch Med Dent Pharm Sci

In recent years, various bone regeneration techniques have been developed. In Japan, biologics (e.g. Regroth)
and bone replacement materials (e.g. Cytrans Granules) are sold. As a result of the application of these drugs
and materials, small-scale bone defect is currently recovered to some extent. Therefore, in the future, it is
expected that one of the objectives of bone regeneration research will be a higher level of tissue regeneration,
such as earlier bone regeneration and control of bone quality of regenerated bone. As a solution to this, we re-
evaluate bone development from a materials science perspective. In addition, re-evaluation is performed on a
multi-scale in time and space. Furthermore, we develop a new bone synthesis method based on the obtained
findings.

In the course of these researches, we obtained various new findings such as rupture of chondrocytes at the
epiphyseal part of the femur, fragmentation of the ruptured cell membrane, new formation of calcospherites,
and the role of water in the process. (Integr Biol, ACS Biomater, 2018; ACS Appl Bio, 2019). Today, I present
our efforts for rapid bone regeneration based on our research results.
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BS-1  Application of bone morphometry to jawbone research

OEjiri S
Joint Res Lab, Asahi Univ

The jawbone has quite different characteristics from the vertebrae, femur, and other body limb bones.
Particularly in the alveolar region, the mechanical stress caused by occlusion is always transmitted to the
jawbone through the root of the tooth and is also susceptible to inflammation caused by periodontal disease.
Therefore, when studying the bone metabolism dynamics of the jawbone, it is necessary to consider the
systemic effects of hormones and drugs, the local effects of mechanical stress due to occlusion, and the effects
of inflammatory cytokines such as periodontal disease. Bone morphometry can quantitatively and objectively
provide static and dynamic information on bone turnover at the tissue level, and is an indispensable research
method in the study of the jawbone.

In this presentation, I would like to discuss the specificity of the jawbone and the usefulness of bone
morphometry for jawbone research by presenting the results of the research using biopsy samples of human
jawbone and the dynamics of jawbone from various experimental animals that have searched using bone
morphometry.
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BS-2  Clinical significance of bone histomorphometry

(O Yamamoto N" 2, Shimakura T" 2, Takahashi H"?
'Niigata Bone Sci Inst; “Dept Orthop Surg, Niigata Rehabil Hosp

Bone histomorphometry of transilial bone biopsy with undecalcified specimens and tetracycline labeling tech-
nique is a valuable and well-established tool for studying osteoporosis and metabolic bone diseases. Skeletal
tissue reveals heterogeneity and differences depending on skeletal site on microarchitecture and turnover.

FDA required iliac bone biopsy study for the approval of osteoporosis drugs in clinical use to make sure the
effects of drugs and no abnormal findings. Even the bone biopsy is invasive method for patients, we should
consider to carry out this in case of unusual fragility fracture or abnormal skeletal changes in systemic disease.
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BS-3  Advances in signal-transduction research starting from bone
histomorphometry

OAoki K', Ikebuchi Y?, Khan M', Sugamori Y?, Tamura Y*, Honma M?

'Dept Basic Oral Health Eng, Tokyo Med Dent Univ Grad Sch Med Dent Sci; *Dept Pharmacy, Univ Tokyo
Hosp; *Dept Chem Grad Sch Science, Univ Tokyo; “Dept Pharmacol, Tokyo Med Dent Univ Grad Sch Med
Dent Sci

Signal-transduction research in the bone and mineral field of work has made dramatic advances in the past
several decades. Conversely, the performance of bone histomorphometric analyses is still recognized as an old
technique in the bone field of research. However, at this symposium, I would like to propose the use of bone
histomorphometry as a compelling tool for the advancement of bone research.

If somebody discovers a new molecule and would like to know the physiological role that the molecule
plays in the bone metabolism, then bone histomorphometric analyses could be a powerful tool to clarify
such a role. Furthermore, if someone would like to know the effects of a candidate drug on bone, then bone
histomorphometry could provide strong evidence, especially regarding bone formation. Since observations of
fluorescent double labeling on bone is unassailable evidence on bone formation during a certain period of time,
the dynamic parameters on bone formation, such as the mineral apposition rate or the bone formation rate can
clearly show the changes in bone formation.

Taken together, further advances in bone research cannot progress without performing bone
histomorphometry.
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BS-4  Pathology and histology in antiresorptive agent-related
osteonecrosis of the jaw

(OKuroshima S, Sasaki M, Nakajima K, Sawase T
Dept Appl Prosthodont, Nagasaki Univ Grad Sch Biomed Sci

Bisphosphonates and denosumab, which have different modes of action, rarely but severely cause
bisphosphonate- and denosumab-related osteonecrosis of the jaw (BRONJ and DRONJ, respectively).
Generally, antiresorptive agent-related osteonecrosis of the jaw (ARONJ) has been recognized because both
bisphosphonates and denosumab are categorized as antiresorptive agents. ARONJ can negatively affects the
daily life of patients by inhibiting oral health-related quality of life. Thus, exploration of the pathogenesis and
pathology of and development of treatment strategies for ARONIJ are imperative. It has been demonstrated
epidemiologically that ARONJ occurs mainly in patients receiving anti-cancer drugs or steroids/antiresorptive
combination therapy.

Therefore, to mimic clinical situations, high-prevalence BRONJ/DRONJ murine models were developed by
administering chemotherapy or steroids/bisphosphonates or anti-RANKL neutralizing antibody combination
therapy with tooth extraction in our recent studies. Healing and/or amelioration BRONJ/DRONJ murine
models were also developed. We demonstrated that immunopathology is clearly different between BRONJ- and
DRONUJ-like lesions, although gross and histopathological findings are similar. We also showed that healing/
amelioration effects on BRONJ- and DRONJ-like lesions are distinct according to the types of developed
treatment strategies applied.

In this lecture, we provide the information on the pathogenesis and pathology of and treatment strategy for
BRONIJ/DRONJ.
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BS-5 Evaluation of calcified tissue analyzed by orientation degree of
bone matrix (collagen / apatite) as an index of bone quality

(ONakano T
Area Biomater, Osaka Univ Grad Sch Engn

Although there are various methods for evaluating calcified tissues including the jawbone, our group proposes
the orientation degree of the bone matrix as a bone quality index. The preferential orientation direction and
degree of arrangement of the collagen fibers and the apatite crystal c-axis, which are the main components of
the bone matrix, strongly depend on the anatomical site and exert optimal bone function.

Bone matrix orientation changes due to bone disease, bone regeneration, exercise/mastication condition,
nutritional state, gene recombination, medication, etc., and sometimes the change is more remarkable than the
bone mineral density and bone mass. Furthermore, in recent years, it has been clarified that the cause of the
c-axis of apatite crystals being arranged almost parallel to the running direction of collagen fibers is controlled
by osteocalcin (OCN).

As a result, it has been revealed that change in the amount of OCN also changes the relative orientation
relationship between collagen fibers/apatite crystals. Such a change in the orientation of the bone matrix is
extremely important because it is closely related to bone functions including mechanical functions.

In this presentation, I will explain the methodology analyzed by the calcified tissue using bone matrix
orientation and its importance.
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BS-6  The importance of understanding the bone dynamics in basic
research - Thinking of the effects of anti-osteoporosis drugs on
bone metabolism -

(OTanaka S
Dept Othopaed Surg, Saitama Med Univ

Osteoporosis progresses with each bone remodeling which is constituent of osteoclasts bone absorption and
osteoblasts bone formation. In post-menopausal osteoporosis women, decrease of the osteoblast function and
increase in osteoclast number make bone remodeling faster and bone volume rapidly decreases.

Inhibition of osteoclastic bone absorption due to anti-bone absorption drugs decreases the sites of bone
remodeling, and finally suppresses bone formation. Thus, increase in bone volume will peak soon. In turns, the
period of the secondary mineralization becomes longer, and bone mineral density (BMD) become higher.

Drugs which have the effect of bone formation, as teriparatide and parathyroid hormone, also increase
osteoclastic bone resorption to expand the sites of bone formation and, as a result, bone volume increases
with each bone remodeling. Because of the shorter period of the secondary mineralization, lesser degree of
mineralization, increase in BMD means the newly acquired bone.

Although increase in BMD can’t strictly mean added bone volume, bone volume and BMD are often
confused. But, in the basic science, detailed observation is needed to prove hypothesizes and to look out for new
challenges. Thus, it can be expected that all bone scientists should be familiar with bone histomorphometry.
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Cs-1 Synapse elimination in the developing cerebellum; Its possible
relationship to mastication and swallowing.

(OUesaka N
Dept Cognitive Neurobiol, Tokyo Med Dent Univ Grad Sch Med Dent Sci

The cerebellum is one of brain regions that controls motor functions and motor learning including swallowing
and mastication. Purkinje cells in the cerebellum are the only type of cell that output information from the
cerebellum. Climbing fibers are axons that originate in the inferior olive nucleus of the medulla oblongata, and
form synapses (connections between neurons) with Purkinje cells, and transmit motor and sensory information
to Purkinje cells. Climbing fibers-Purkinje cell synapses change dramatically during development. For example,
in mice, individual Purkinje cells receive synaptic inputs from an average of approximately 7 climbing fibers
by postnatal day 7. However, by about postnatal day 20, climbing fibers other than one climbing fiber were
gradually removed, and eventually most Purkinje cells received synaptic inputs from only single climbing fiber.

I have clarified the mechanisms that controls the development of this climbing fiber-Purkinje cell synapse
using mice. I have revealed that dynamics of various types of cells and genes precisely control the development
of the climbing fiber-Purkinje cell synapse. I have also found that the activity of the cerebellum changed
dramatically by about postnatal day 20 with the developmental change of climbing fiber-Purkinje cell synapses.

In this symposium, I would like to introduce the results so far and discuss what kind of approach is effective
for understanding roles of the cerebellum in information processing and motor control of mastication and
swallowing.
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CS-2 Neural basis of mastication: jaw movement regulation by local
brainstem circuits

(ONakamura S
Dept Oral Physiol, Showa Univ Sch Dent

The basic motor patterns for mastication originate in the brainstem and then transmitted to trigeminal
motoneurons that innervate the masticatory muscles via premotor neurons.

We have focused on the physiological properties of local neural circuits related to jaw movements. Premotor
neurons are distributed in the lateral reticular formation surrounding the trigeminal motor nucleus in the
brainstem. A group of neurons that express Phox2b, a transcript factor related to development of the autonomic
nervous system, was found in the pontine and medullary reticular formation in our recent study. Phox2b-
positive neurons in these regions are glutamatergic, show low-frequent firing, and send their axons to the
trigeminal motor nucleus, suggesting an important role in control of jaw movements. In addition, application of
hypothalamic neuropeptide orexin resulted in depolarization of Phox2b-positive neurons and modulated their
firing patterns. Those results suggested that orexin modulates the properties of Phox2b-positive neurons, which
may have effects on trigeminal motoneuron activities.

In this symposium, we will also discuss other roles of Phox2b-positive neurons related to salivary secretion as
well as recently obtained data from freely moving animal experiments regarding oro-motor functions.
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Cs-3 Revisit of the regulatory mechanisms of brain functions by
mastication from the viewpoint of locomoscience

OOno T"?
'Dept Cell Signal, Tokyo Med Dent Univ Grad Sch Med Dent Sci; ’AMED-CREST program

Mastication is an essential function that constitutes the process of nutrition. In addition, this function is known
to be involved in brain functions such as memory, mood and concentration. Masticatory stimulation is sensed
by afferent neurons in the periodontal ligament and beneath the oral mucosa, which is widely believed to affect
the activity of the upper neurons, regulating brain functions. However, precise mechanisms underlying the
regulation are not fully understood.

During mastication, the masticatory muscles generate as large force as body weight, and the jawbone endures
the force. Upon the generation and sensation of the force, it is known that the muscle and the bone produce a
variety of molecules which can regulate brain functions.

In this session, I would like to summarize the findings on the regulation of brain functions by mastication; and
discuss its mechanism from the viewpoint of locomoscience.
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AD-1  Amelioration of cell number and metabolic features of adipocytes
by osteocalcin

OOtani T', Matsuda M*, Mizokami A’, Kitagawa N', Jimi E**, Inai T', Hirata M*

'Div Funct Struct, Fukuoka Dent Coll; *Sect Mol Cell Biochem; *OBT Res Ctr, Kyushu Univ Grad Sch Dent;
*Oral Med Res Ctr, Fukuoka Dent Coll

Osteocalcin, which is one of non-collagenous bone matrix proteins and plays a role in bone formation, has been
known to regulate the metabolism of glucose and energy in its uncarboxylated form, designated as GluOC.

We examined the effects of GluOC on adipocytes, and then elucidated the signaling pathway by which Glu-
OC increased the expression of adiponectin, an adipokine regulating glucose and lipid metabolism, and per-
oxisome proliferator-activated receptor-y (PPARY), a master regulator of adipogenesis, via its putative receptor
GPRCO6A.

Furthermore, we also found that GluOC at over 20 ng/ml induces cell death in 3T3-L1 adipocytes, by the
mechanism that high-dose GluOC induced the programmed necrosis (necroptosis) in adipocytes via GPRC6A-
cAMP-PKA-CREB-FoxO1 axis together with the activation of p300, a CREB transcriptional co-activator fol-
lowed by the expression of FasL. High-dose GluOC decreased the cell number of adipocytes by approximately
30% at maximum, probably because direct cell-cell contacts were required for necroptosis via FasL/Fas inter-
action. Then, we consider it highly significant that we elucidated the difference of GluOC effects by its con-
centration and a part of the mechanism of GluOC signaling because GluOC might have the potential for a new
pharmacological strategy in the treatment of obesity and diabetes in the future.
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AD-2 Identification of the molecular mechanism of carcinogenesis and
progression in oral cancer through multidirectional approach

(OTsunematsu T, Kudo Y, Ishimaru N
Dept Oral Mol Pathol, Tokushima Univ Grad Sch Inst Biomed Sci

Oral cancer is one of the most common types of human cancer and it is considered to increase during super-
aging society in Japan. Furthermore, oral cancer cause dysfunction of eating, swallowing and also poor
esthetic outcome. However, there is no molecular targeted therapy for oral cancer. So, our group try to clarify
the molecular mechanism of oral carcinogenesis and cancer progression for development of novel molecular
targeted therapy through multidirectional approach such as focusing on the aberration of cell cycle control or
cell differentiation and also cancer cell invasion.

In this symposium, we would like to introduce novel finding about Periostin (POSTN), which we previously
identified as poor prognostic factor in oral cancer via promoting invasion, angiogenesis and lymphangiogenesis.
POSTN is currently well-known invasion related factor in various cancers and produced by cancer associated
fibroblasts (CAFs), whereas we reported that cancer cells itself also expressed but its significance compared
with CAFs producing one is still unclear. Surprisingly, we identified cancer cell specific type of POSTN and
found novel function. Taken together, our findings suggest cancer cell specific POSTN has the potential for
novel prognostic marker and molecular therapeutic target in oral cancer.
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AD-3  Elucidation of anti-inflammatory and bone regeneration
mechanism induced by homeostatic protein DEL-1

OMaekawa T
Res Ctr Adv Oral Sci, Niigata Univ Grad Sch Med Dent Sci

Macrolide antibiotics exert anti-inflammatory effects; however, little is known regarding their
immunomodulatory mechanisms. In this study, using two distinct mouse models of mucosal inflammatory
disease (LPS-induced acute lung injury and ligature-induced periodontitis), we demonstrated that the anti-
inflammatory action of erythromycin (ERM) is mediated through upregulation of the secreted homeostatic
protein DEL-1.

Consistent with the anti-neutrophil recruitment action of endothelial cell-derived DEL-1, ERM inhibited
neutrophil infiltration in the lungs and the periodontium in a DEL-1-dependent manner. Whereas ERM (but
not other antibiotics such as josamycin and penicillin) protected against lethal pulmonary inflammation and
inflammatory periodontal bone loss, these protective effects of ERM were abolished in DEL-1-deficient mice.
By interacting with the growth hormone secretagogue receptor (GHSR) and activating JAK2 in human lung
microvascular endothelial cells, ERM induced C/EBPB-dependent DEL-1 transcription, which was mediated by
MAPK p38. Moreover, ERM reversed IL-17-induced inhibition of DEL-1 transcription, in a manner that was
not only dependent on JAK2 but also on PI3K/AKT signaling.

As DEL-1 levels are severely reduced in inflammatory conditions and with aging, the ability of ERM to
upregulate DEL-1 may be a novel approach for the treatment of inflammatory and aging-related diseases.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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AD-4 Past, Present and Future of the Network for International Education
and Research in Advanced Dental Sciences

(OYamaguchi A
Oral Health Sci Ctr, Tokyo Dent Coll

The Network for International Education and Research in Advanced Dental Sciences was established in 2005
to develop the international network that lead Japanese dental science to be on the forefront of the world
by gathering front runners of Japanese oral scientists and related leading scientists. Although system of this
network has been changing with times after the establishment, we have been keeping a mind that our research
network contributes to establish world-leading oral sciences by coordination in terms of all-Japan.

Since I have been involved in this network from the beginning, I will overview the past and the present of this
network and discuss future prospects.

Contflict of Interest: The author declares no conflict of interest associated with this manuscript.
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ES How to appeal own research results effectively and give an
impressive presentation

(OOhshima H"?
'Div Anat Cell Biol Hard Tissue, Niigata Univ Grad Sch Med Dent Sci; *Vice EIC of J Oral Biosci

Research urges researchers to publish papers and books. In other words, researchers are obliged to contribute
their research outcomes back to the general public with the publication of papers and books. Thus, making
a scientific paper is a quite important social activity for researchers. In addition, the usage of “researchmap”
that is an information sharing platform for the researchers, “ORCID” (Open Researcher and Contributor ID),
and “publons” is recommended for researchers to tracks own publications, citation metrics, peer reviews, and
journal editing work in a single, easy-to-maintain profile, since these databases are referred for the evaluation of
individual researcher.

On the other hand, giving a presentation is the first step for the logical verification of raised concerns and the
researchers should sell to their research and themselves for an audience. The speakers have to provide “Key
Question” through “Perspective Frame” and share it with an audience.

In this lecture, I focus on the tips regarding how to appeal own research results effectively and how to give an
impressive presentation.

Contflict of Interest: The author declares no conflict of interest associated with this manuscript.
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US1-1 The development of bone anabolic reagent targeting on membrane-
bound RANKL molecules

OAoki K', Shimizu Y'?, Lu W, Hirohashi Y', Sone E*, Ikebuchi Y*, Khan M', Fatma Rashed',
Tamura Y°, Sugamori Y®, Terasaka N°, Udagawa N’, Yoda T*, Honma M°, Suga H’
'Dept Basic Oral Health Eng, Tokyo Med Dent Univ Grad Sch; “Dept Pharmacy, Univ Tokyo Hosp; *Dept

Chem Grad Sch Science Univ Tokyo; ‘Dept Oral Maxillofac Surg; *Dept Pharmacol, Tokyo Med Dent Univ
Grad Sch; *Dept Oral Surg, Saitama Med Univ Hosp; 'Dept Biochem, Matsumoto Dent Univ

We investigated the RANKL-binding peptide as a stimulator of local bone formation. These peptides have
already been shown to inhibit bone resorption. The stimulatory mechanism of bone formation associated with
these peptides has recently been clarified owing to successful collaboration with many research institutes.

We would like to present and discuss three main issues at this symposium; 1) the history of the RANKL-
binding peptide and its inhibitory effects on bone resorption, 2) the role of membrane-bound RANKL molecules
on osteoblast differentiation, and 3) clarify the differences between osteoprotegerin and the peptide on bone
formation which both bind to RANKL. The recent development of peptides with a higher RANKL-binding
affinity will also be discussed, although we will not be able to show the structures of these novel peptides at this
symposium.

References: Aoki et al. J. Clin. Invest. 116:1525-1534 (2006), Ikebuchi et al. Nature 561, 195-200 (2018), Sone
et al. Biochem Biophys Res Commun. 509, 435-440 (2019)
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US1-2 Osteoprotegerin-dependent M cell self-regulation balances gut
infection and immunity

(OKimura S, Nakamura Y, Hase K

Div Biochem, Fac Pharma, Keio Univ

Microfold cells (M cells) are responsible for antigen uptake to initiate immune responses in the gut-associated
lymphoid tissue (GALT). Receptor activator of nuclear factor-kB ligand (RANKL) is essential for M cell differ-
entiation. Follicle-associated epithelium (FAE) covers the GALT and is continuously exposed to RANKL from
stromal cells underneath the FAE, yet only a subset of FAE cells undergoes differentiation into M cells.

Here, we show that M cells express osteoprotegerin (OPG), a soluble inhibitor of RANKL, which suppresses
the differentiation of adjacent FAE cells into M cells. Notably, OPG deficiency increases M cell number in the
GALT and enhances commensal bacterium-specific immunoglobulin production, resulting in the amelioration
of disease symptoms in mice with experimental colitis.

By contrast, OPG-deficient mice are highly susceptible to Salmonella infection. Thus, OPG-dependent
self-regulation of M cell differentiation is essential for the balance between the infectious risk and the ability to
perform immunosurveillance at the mucosal surface.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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US1-3 Osteoprotegerin: a possible protective factor for cardiovascular
system

OTsuruda T', Koide M?, Nakamichi Y?, Nakamura M’, Udagawa N°, Kitamura K'

'Dept Int Med, Circul Body Fluid Reg, Facult Med, Miyazaki Univ; “Inst Oral Sci; *Dept Oral Biochem,
Matsumoto Dent Univ

Osteoprotegerin (OPG) is expressed in cardiovascular system, and it may regulate not only bone metabolism
but also contribute to the remodeling of heart and vasculature. We explored the roles of OPG in cardiovascular
system using OPG-deficient mice.

1. OPG-deficient mice displayed the elevated systemic blood pressure, left ventricular hypertrophy with
reduced contractility, compared with wild-type mice with age. Angiotensin II administration to the mice
accelerated the heart failure, and this was accompanied by the increased apoptotic cell number, activation of
matrix metalloproteinase, and increased ERK and JNK phosphorylation.

2. Angiotensin II stimulation of OPG-deficient mice led to a high mortality due to aortic rupture. Histological
analysis showed fragmentation of elastic fibers in the medial layer. We also analyzed the PCR arrays, and found
the specific alteration of genes associated with extracellular matrix.

These results suggest that OPG may have protective roles to maintain the structural integrity against
angiotensin II, and it may be a potential therapeutic target for heart failure and aortic dissection.
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US1-4 Studies on Anti-Siglec-15 Antibody as an Agent for Osteoporosis
Treatment

OTsuda E', Fukuda C', Udagawa N?, Takahashi N7, Hasegawa T’, Amizuka N°, Sato D*, Takahata M*

'Specialty Med Res Lab 1, Daiichi Sankyo Co, Ltd; *Div Hard Tissue Res Inst Oral Sci, Matsumoto Dent Univ;
* Hokkaido Univ Grad Sch Dent Med; ‘Dept Orthop Surg, Hokkaido Univ Grad Sch Med

Siglec-15, a member of the Siglec family, is a sialic acid-binding protein with one transmembrane domain. We
determined that the expression of Siglec-15 increases on osteoclast (Oc) differentiation and maturation. In in
vitro culture systems, the anti-Siglec-15 antibody (Ab) strongly suppressed cell fusion during Oc maturation
and bone resorption. Siglec-15 binds with DAP-12 on the cytoplasmic membrane of Oc and transduces a
signal leading to differentiation and maturation of Oc. It has also been reported that there is crosstalk between
the Siglec-15-DAP-12 signal and the RANKL-RANK-OPG signal during Oc differentiation. Siglec-15
homozygous knockout mice showed a mild osteopetrotic phenotype. In contrast, no abnormalities were found
in the bone and body sizes, tissues, and organs of the knockout mice. The results indicate that the anti-Siglec-15
Ab could be a novel and safe anti-osteoporotic agent that does not have adverse effects on bone growth.

We produced an anti-Siglec-15 rat monoclonal Ab and produced a humanized anti-Siglec-15 Ab from the
rat Ab; the pharmacological effects of these Abs were studied in healthy animals and in animal osteoporosis
models. Through our experiments, we determined the following: (1) the anti-Siglec-15 Ab strongly decreased
the values of bone resorption markers, whereas the suppression of bone formation markers was moderate; (2)
the anti-Siglec-15 Ab strongly ameliorated bone mineral density and bone strength; (3) the anti-Siglec-15 Ab
did not affect bone growth. These results indicate that the anti-Siglec-15 Ab would be a potent bone formation-
sparing anti-resorptive agent for adult and juvenile patients.

Studies on the mechanism of action of the anti-Siglec-15 Ab in organismal, cellular, and molecular levels
determined the following: (1) the anti-Siglec-15 Ab decreased the number of small and flat Ocs with low bone-
resorbing activity, but osteoblasts (Obs) were observed around the small Ocs; (2) the anti-Siglec-15 Ab induced
formation of mononuclear Ocs and strongly accelerated the differentiation and maturation of Obs in an in vitro
bone marrow culture; (3) LIF, which inhibits sclerostin production, was produced by Ocs and was identified as
the molecule that induces Ob formation via the anti-Siglec-15 Ab.

Conflict of Interest: Eisuke Tsuda and Chie Fukuda are employees of Daiichi Sankyo Co., Ltd. The remaining
authors have financial interest and/or other association with Daiichi Sankyo Co., Ltd.

101



J. Oral Biosci. Suppl., 2020

US2-1 SEFEECRAL%Z S EVREOEMRMZE - fFHREMRADL S2HT, AL
EADER -

ORI 78
PR Bevki SR A 1 RERE 15

T REFHAMTEA IR AENIC BT 2 ENZEROM A2 RIERFICLVIIERIEINLHERT
HY, NEOFEZ, BT ERAERL/NHIELZED L LIEWICES R RBR 2R, FHEIEEA
EEIHVIRBRERBWEMN BN THIZLLBOONLIEzEDPMONTBY, 4o Aes Es
50 TR E A A A = AP T HHERRET 5. 72, HRBIZEORELK
DL S HEBOFAE X B = X LR GEH ST 505 common disease (2% L TENLTW S HNEL W,
LR CIERBIIEEA =2 757 (IRUD) &) LEHBRIZAE % 9 KRS Wi A A5 B o BRI
JEHOBEEZ#EDTET. TNETICRZWITH o IERNICH L TETF Y — LRI X 5 P8
B REEC X 0 AP RIS GBS T E R° Baraitser-Winter JEMEHE S OMEEZW 2 HE L LT
7. WITNOERICBWTOMRELZHEDZVHHEORHAMELEF L TEBY, SHIEADHEELC
BOCHFHEMAT RO 253G 2179 FTBWROM LICHMT 2 HIWHEE ZE 2L 5N 5.

COMIZ L TR O N E BT A REIITEY 2 T 7V 2 TR 217 L EXDH D, LF
WXBWTHIY TR, 7774 v va, Mlakz OB 2R L Twb. REETIZERE
ETN &7 AAR B ORREMRHDIZE O R BRER SIS B A2 (N3 5.

(FIEAER] FF AT S 5 DI AR 2 /T ), FRMICKEBICH ) 7.

US2-1 Investigating the etiology of rare undiagnosed diseases with
craniofacial deformities

(OKurosaka H
Dept Orthodont Dentfac Orthoped, Osaka Univ Grad Sch Dent

Craniofacial deformity comprises approximately 30% of congenital diseases. Cleft lip and palate, retrognathia,
tooth anomalies are some of the representative phenotype of congenital craniofacial defects. Many rare
undiagnosed disease are also known to associate with variety of craniofacial defects. In our clinic we are
collaborating with Initiative of Rare and Undiagnosed Disease (IRUD) in order to reveal novel genetic cause of
rare diseases by performing whole exome sequencing. As a result, we have detected some novel gene mutations
in some undiagnosed patients and thus diagnosed these patients as pseudo hypoparathyroidism and Baraitser-
Winter syndrome. Interestingly there were many unreported craniofacial defects in these patients which indicate
the significance of precise description of craniofacial defects in rare diseases to improve the diagnosis rate.

We are also producing novel disease models using mice, zebrafish and cell lines to further investigate the
molecular and cellular etiology of these rare diseases which possibly could lead into developing new therapeutic
methods.

Conflict of Interest: The author declares conflict of interest associated with this manuscript with Kao Co., Ltd.
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US2-2 A neurocristopathy dataset identifies novel genetic links to
syndromic craniofacial and cardiac anomalies

Alharatani R"*", Beleza-Meireles A", Ji W*, Konstantino M’, Liu A', Khokha M*, Lakhani SA’,
Hosey MT?, OLiu KJ'

'Ctr Craniofac Regen Biol, King’s Coll London; *Paed Dent, Ctr Oral, Clin Transl Sci, King’s Coll London;
*Ped Genom Disc Program, Dept Pediat, Yale Univ Sch Med; “Pediat Genom Discovery Program, Dept Genet
Pediat, Yale Univ Sch Med; *Clin Genet Dept, Guy’s St. Thomas’ NHS Found Trust (' These authors contributed

equally.)

Congenital birth disorders caused by aberrant neural crest function are numerous, yet a large subset remains
undefined. Craniofacial anomalies and heart disease often co-exist possibly due to their shared embryonic origins.
The aim of this study was to identify novel candidate genes in patients with cranio-cardiac phenotypes and to
develop new genome-phenome relationships. A Complementary Research Proposal (CAP180) was retrieved
from the Deciphering Developmental Disorders Study (DDD), a proposal aimed at analysing craniofacial
developmental disorders caused by defects in neural crest migration and differentiation. Within a subset of the
CAP180, we identified a cranio-cardiac dataset exploring the relationship between craniofacial dysmorphisms
and heart anomalies, filtered using proband phenotypes exome sequencing data to identify candidate genes
intolerant to variation.
We then used mouse and human models to determine which candidate genes might be disease causing.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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US2-3 DIx5-augmentation in neural crest cells reveals early development
and differentiation potential of mouse apical head mesenchyme

Hoang TV™, Takechi M', Shimizu M?, Kitazawa T°, Higashiyama H?, Iwase A%,
Kurihara H>, Olseki S'

'Sect Mol Craniofac Embryol, Grad Sch Med Dent Sci, Tokyo Med Dent Univ; > Dept Physiol Chem Metabol,
Grad Sch Med, Univ Tokyo

The major part of mammalian calvarium is formed by apical expansion of supraorbital mesenchyme (SOM).
Mesenchyme above the SOM, early migrating mesenchyme (EMM), does not show skeletogenic potential in
normal condition. Although the SOM has been well investigated in development, timing and potential of differ-
entiation of the EMM remain to be elucidated. In this study, we studied the effect of forced expression of Dis-
tal-less homeobox 5 (DIx5), a pro-skeletogenic factor, in mouse neural crest cells (NCCDIx)5).

In NCCDIx5 mice, heterotopic cartilage and bone seemed to be formed in different layers of head mesen-
chyme. Histological analyses revealed that both heterotopic structures began to form from embryonic day
E11.5, the cartilage developed within the dura mater with increased Pdgfra expression, the bone in the dermis
with upregulation of Bmp and Wnt/B-catenin signaling. The EMM partially express Msx2 in the control, which
suggests that osteogenic potential in dermal cells seemed to be inhibited by anti-osteogenic function of Msx2 in
normal context.

Taken together, we propose that after the initiation of non-skeletogenic commitment, the EMM begins to
be divided into dermal and meningeal layers by E11.5 in normal development. Two distinct responses of the
EMM, chondrogenesis and osteogenesis, to Dlx5-augmentation in the NCCDIx5 strongly support this idea.
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US3-1 Consideration of partial and double internal jugular veins

OUemura M', Toda I', Kawashima W', Sumi Y*, Matsumoto S', Suwa F'
'Dept Anat; *Grad Sch Anat, Osaka Dent Univ

We present a very rare case of right partial and double internal jugular veins during our student dissection
practice session. The right internal jugular vein separated into the medial branch (mi) and lateral branch (1i)
at a level with the middle of the fifth cervical vertebra. The mi descended parallel with the lateral side of the
common carotid artery. The right brachiocephalic vein began from the confluence between the mi and the right
subclavian vein. The li descended 60 mm on the lateral side of the mi, joined the right subclavian vein. The
distance between the middle points of the mi and li was 14 mm. The mi, the li and the right subclavian vein
formed the slender venous space. The shape of the venous space was an isosceles triangle. The inferior belly
of the omohyoid muscle and the inferior root of the ansa cervicalis passed through the superior region in this
venous space.

We considered that the li was a cutaneous vein originating from the external jugular vein, and the
communicating branch between external and internal jugular veins.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

105



J. Oral Biosci. Suppl., 2020

US3-2 FH#EDMEIFRERR

OTFw st B, g G, W f—
HEK BEPEuk fifh

FIPESVRRI 72 LT 2 4T 9 BRCHIN L TEB K REFMROEITREEE, S8y —>, HENTOSTM
ZWIMERH S S PICT A 2 2 HIE T 5. BIRERFEHRFIBH 2T M SR
RO 10 PR I JESRBA T 38 20 2 f ] L 72, BZE T RHBRIC B W O AL & SR o Aih 2
SEMBOKBE TEWIRMICEHI L, Bl cak 3 2 Mk B X OF Ak L & T oscilk o
AN 2 FEAINCEIEE Lz, WO M, 13 ES & T3 3 REMWICH F 15 DRI 546 3
LILERETOMBCTBE SN, THEPSIRET 2MEOII2 ~6 KRTHh- 7. MO HEIE
RBICL-oTINSEGHTAIENTE S, FHMBEE ST OREICENE T 2801230 Tk
DR L EMOZEHEAGIE L Tz, S HIClHIE, BRI E TRIBTOLE SN, 43 2
THZINZ, SNOOBELD, THE 3 KARIEO TERBEO MBI E MR S 05T LD
FTMENTWEZ EATRBRENT.

DL ) REMREOMALRLTHEICBIT 2 ML T TR L OR@EHEOEMEEZHML TBL
2, MEEEBALIC RIS 2 R ETRREE R CUE I O VB ALE IC B A IRISIE R B 722 b EET
HhHEEZOLND.

(FIRAER] HEHIFEHIP LN L2 EST 5.

US3-2 Anatomical study of the lingual nerve

(OShimotakahara R, Mine K, Tamatsu Y
Dept Gross Anat Forensic Dent, Kagoshima Univ Grad Sch Med Dent Sci

The purpose of this research is to obtain morphological information of the lingual nerve which are important
when performing oral surgical procedures. Using twenty sides from ten Japanese cadaveric heads, we observed
the lingual nerve from the merging point with the chorda tympani to the peripheral terminal in the tongue. The
collateral branches of the lingual nerve were distributed in the oral mucosa between the palatoglossal arch and
the region of mandibular molar. Two to eight collateral branches arose from the main trunk of the lingual nerve,
and the configuration of branching was classified into three types. More distally, the lingual nerve started to
communicate with the hypoglossal nerve prior to passing the anterior border of the hyoglossus muscle. The
nerve communications were also found in the main body and near the apex of tongue.

A thorough understanding of the collateral branches in proximity to the tongue, will be of significance for
preventing functional disorders from local anesthesia and oral surgical procedures associated with the lingual
nerve.
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US3-3 Newly findings of the lingual nerve using nerve fiber analysis

(OTakezawa K, Kageyama I
Dept Anat 1st, Sch Life Dent at Niigata, Nippon Dent Univ

The lingual nerve is terminal branch of the mandibular division of the trigeminal nerve, which is commonly
described that it supplies sensory innervation to the mucous membrane of the floor and side wall of the mouth,
mandibular gum and the tongue. The lingual nerve receiving the chorda tympani nerve from the facial nerve
and connected to the submandibular ganglion by a few branches. It carries preganglionic fibers from the chorda
tympani nerve and postganglionic fibers to the submandibular and sublingual glands.

In generally, a branch from the mylohyoid nerve was observed in approximately 50% cases, and the branch
was described as a sensory nerve. However, this branch is connected closely to the submandibular ganglion.

Therefore, we observed fine structures of the lingual nerve using nerve fiber analysis technique and discovered
the route of fine fascicles of nerve fibers and buried ganglion in the lingual nerve. Additionally, we found that
preganglionic fibers to the sublingual gland are relayed at buried ganglion called “the sublingual ganglion”.

These findings help to understand the structure and function of both the lingual nerve and the submandibular
ganglion, more precisely.
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US3-4 Areconsideration of the course of chorda tympani in the temporal
bone

OSonomura T', Kanou T', Iwata T°, Katsumata A’

'Div Anat; *Div Oral Maxillofac Radiol, Asahi Univ Sch Dent

The chorda tympani contains taste fibers and efferent preganglionic parasympathetic fibers for the
submandibular and sublingual salivary glands. In most of textbook, chorda tympani leaves the facial nerve
about 6 mm above the stylomastoid foramen, ascending forwards in a canal to perforate the posterior wall of
the tympanic cavity via its posterior canaliculus near the posterior border of the tympanic membrane’s medial
aspect, level with the upper end of the handle of the malleus.

However, we have observed chorda tympani leaves laterally in the temporal bone with cadaver dissection.
Furthermore, facial nerve and chorda tympani were reconstructed three-dimensionally using CT image. The
chorda tympani inclined laterally about 13 deg and forwardly about 11 deg to facial nerve.

These results support that the appropriate way to specify choruda tympani is to approach from the posterior
using the coronal plane.
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US4-1 Possibility to the salivary gland regeneration based on the
developmental process

(OMinagi-Ono H"?, Usami Y°, Sakai M*, Ohuchi H', Sakai T°

'Dept Cyto Hist, Pharm Sci, Okayama Univ Grad Sch Med Dent; *JSPS Res Fellow; *Dept Oral Pathol; “Clin
Labo; *Dept Oral-Facial Disord, Osaka Univ Grad Sch Dent

Most animals and organs have regenerative capabilities. Whether regeneration is part of the development of
an animal or a distinct phenomenon independent of development is debatable. We examined the differences
between developing and regenerating salivary glands using duct-ligation models.

We performed morphological analyses comparing salivary glands regeneration and development. To reveal
the proliferation processes that occur during salivary gland regeneration and development, we counted the
number of Ki67-positive cells over time. In addition, we examined the expression of the following markers:
aquaporin 5(AQP5), smooth muscle actin (SMA), cytokeratin 7(CK7), and tubulin beta 3(Tubb3). The
proliferation patterns seen during regeneration differed from those observed during development. Different
salivary gland marker expression patterns were seen during development and regeneration.

This study showed that regenerating salivary glands do not follow the same growth process as developing
salivary glands.
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US4-2 Search for salivary gland function enhancing factor

(OYokoyama M, Katsumata-Kato O, Fujita-Yoshigaki J
Dept Physiol, Nihon Univ Sch Dent Matsudo

The major salivary glands located in head and neck area are symmetrically distributed in pairs. The salivary
glands are among the organs that have a compensatory action. However, the mechanism has not been clarified
yet. For purpose of improving xerostomia, we focus on the compensatory action of salivary glands and attempt
to clarify how contralaterally damaged salivary glands enhance its secretory function. As a mechanism that
enhances the secretory function of the salivary gland in the non-injured side, we assume that some humoral
factors from injured side act to non-injured side through the blood.

We previously reported that expression level of cell proliferation marker was increased in injured and non-
injured sides of the salivary glands in comparison with control mice. We performed microarray analysis in
injured side and non-injured side of mouse parotid glands. Then we investigated genes whose expression levels
were higher than control. From these genes, Bmp2, which is known as cell differentiation/proliferation, was
selected as a candidate for a salivary gland secretion promoting factor.
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US4-3 Effects of trypsin inhibition on endocrine and exocrine secretions in
rat pancreas

(OMorita A', Ouchi M', Satoh K**, Fujita T'

' Dept Pharmacol, Dokkyo Med Univ Sch Med; > Div Pharmacol, Meikai Univ Sch Dent; ° Dept Dent
Pharmacol, Asahi Univ Sch Dent

The pancreas is composed of two different glands, a hormone-secreting endocrine gland and a digestive
enzyme-secreting exocrine gland. Generally, endocrine and exocrine functions are evaluated separately.
However, as the pancreas is a single organ, it is important to evaluate both secretions simultaneously.

For this purpose, we developed an ex vivo method using rat pancreas and the organ bath technique. Insulin and
amylase released into the organ bath were measured. This method could detect insulin release-induced glucose
and glucagon-like peptide-1. They had no effect on amylase release. Pancreatic damage was assessed by
hematoxylin and eosin staining. Although there was no change in endocrine cells, acinar cell degeneration was
observed. Trypsin activity was detected in the medium, and the pancreases were treated with trypsin inhibitor
(TT). TI suppressed exocrine damage but had no effect on amylase release. In contrast, insulin secretion was
increased. As TI did not induce insulin secretion in the cultured cells, the increase in insulin release might be
due to improved endocrine functions.

These results suggested that this method could be used to assess the effects of compounds on both endocrine
and exocrine functions, and that the effects of TI differed between endocrine and exocrine cells.
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US4-4 Lacrimal hyposecretion-related factor revealed by transcriptome
analysis.

(OOhno Y', Satoh K?, Shitara A', Kashimata M
1Dept Dent Pharmacol, Asahi Univ Sch Dent; “Div Pharmacol, Meikai Univ Sch Dent

Sjogren’s syndrome (SS) is a disease that presents dry eye with chronic inflammation of lacrimal gland. To date,
there have been many studies from the viewpoint of inflammation, whereas the causal treatment of SS has not
been established. Non-obese diabetes (NOD) mice, which present a leukocytic infiltrate of exocrine glands, are
used as SS model. In this study, we explored lacrimal hyposecretion-related factors by transcriptome analysis
using male NOD mice from the different viewpoint of inflammation.

First, we investigated the age of onset of lacrimal hyposecretion, and then performed RNA-seq analysis of
lacrimal gland of NOD mice before and after onset. Lacrimal hyposecretion and dacryoadenitis were occurred
almost simultaneously. After onset of these two symptoms, only 4 genes were downregulated, whereas many
genes related to inflammation were upregulated. We focused on one of downregulated genes (factor-X) and
revealed that the factor-X was downregulated regardless of dacryoadenitis in NOD mice accompanied with
lacrimal hyposecretion. Furthermore, the inhibitor of factor-X induced lacrimal hyposecretion in mice with
normal lacrimal secretion.

These results indicated that the factor-X provide a basis of lacrimal hyposecretion regardless of
dacryoadenitis. In this symposium, I would like to introduce our findings and future plan of this study.
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(FIRAER] HFSFREIS RN L2 EST 5.

US4-5 Functional food materials for prevention of lacrimal hyposecretion
- Potential effect of blueberry leaves

(OOgawa K', Ohno Y?, Yamada T°, Maeda S’, Satoh K*, Kashimata M*

'Agric Food Sci, Miyazaki Univ Tenure track; “Dept Dent Pharmacol, Asahi Univ Sch Dent; *Dept Biochem
Applied Biosci, Miyazaki Univ Fac Agric; ‘Dept Pharmacol, Meikai Univ Sch Dent

Sjogren’s syndrome (SS) is an incurable disease which causes dry eye and dry mouth symptoms. SS symptoms
gradually appear with aging; thus it is necessary to establish methods for prevention and/or care of SS from
early stage. Functional foods, which may prevent some diseases, are safe for daily intake. In Miyazaki, the
extract of blueberry leaves (BLEx) has been studied for development of health food material. BLEx, which
contains polyphenols, is known to have several functions such as an anti-tumor effect, prevention of fatty liver,
and hypotensive effect. In eye health field, a clinical trial previously showed that BLEx improved tear fluid
stability, corneal epithelium status and subjective symptom of dry eyes. However, functional foods (including
BLEX) have not been investigated on lacrimal hyposecretion of SS.

Thus, we investigated the effect of BLEx on lacrimal hyposecretion of SS. Male non-obese diabetic (NOD)
mice, which is used as lacrimal hyposecretion model of SS, were continuously fed AIM93G feed containing
1% of BLEx for 2 or 6 weeks. Then, tear volume was measured, and lacrimal glands were collected for
histological evaluation. In this symposium, I would like to introduce the current our results of BLEx on lacrimal
hyposecretion.
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(FIRAER] HFSFREIAS RN L2 EST 5.

US5-1 Craniofacial morphogenesis by Sonic hedgehog and its downstream
targets

(OTakechi M
Dept Mol Craniofac Embryol, Tokyo Med Dent Univ Grad Sch Med Dent Sci

The Sonic hedgehog (Shh) signaling pathway plays a fundamental role in craniofacial development. However,
the severe craniofacial defects in early developmental stage in the Shh-/- mutant mouse model has made it
difficult to understand roles of Shh in detail.

In this study, we examined the mouse in which Sh# is specifically ablated in the forebrain and midbrain
epithelia (Sox1-Cre;Shhfl/fl) and in the forebrain and oropharyngeal epithelia (Is//-Cre;Shhfl/fl). Based on
the phenotypes in these mouse models, we found that S%/ in the cranial neuroepithelium and oropharyngeal
epithelium are involved in development of brain and skeleton around the eye, and of the upper and middle face,
palate, and mandible, respectively. Forkhead-box transcription factor cl (Foxcl) and c¢2 (Foxc2) are known as
downstream targets of Shh. Since these genes exhibit similar spaciotemporal expression pattern in the cranial
neural crest cells (CNCC) during embryonic development, we examined the mouse in which Foxcl/2 are
ablated specifically in the CNCCs (WntI-Cre; Foxclfli/fl; Foxc2fi/fl).

We found that the middle cranial base including the sphenoid and middle ear bones was almost completely
lost, suggesting that Foxcl/2 play an essential role in the middle cranial base in a concert manner.
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ZDIHbDL LD —FITERECHKRENLIIEEZRMLZ 22 TiE miR125b 127+ —7
AL, FA DHADOW L O0 &4 L TEM/MNESISEIE L7z miRNA OFENZDOWTH L TARZW

FE/NCHLY A 72 miR-125b 1E, B E E D ICHHEICERTLEE2ON5. BHFMB
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(FIRAER] HFSFBHIS RN L2 EST 5.

US5-2 Therole of bone matrix miR-125b in the bone microenvironment

(OMinamizaki T, Yoshiko Y
Dept Calcif Tissue Biol, Hiroshima Univ Inst Biomed Health Sci

Micro RNAs (miRNAs), small non-coding RNA molecules, bind to target mRNAs and destabilize mRNAs or
suppress protein expression. We found that miRNAs including miR-125b expressed in osteoblasts were encased
in matrix vesicles and transferred to bone matrix, at least some of which were stored in bone. In this session, we
describe some our findings of miR-125b and mention its accommodation in the bone microenvironment.

miR-125b encased in matrix vesicles appears to accumulate in bone matrix during bone formation. Transgenic
(Tg) mice overexpressing miR-125b in osteoblasts revealed decreased bone resorption on the endosteal side
with normal bone formation at early developmental stages. In an ex vivo model, miR-125b was released by
bone resorption and incorporated into macrophages, resulting in the suppression of osteoclastogenesis. miR-
125b may target Prdml and the resultant increases in anti-osteoclastogenic factors, followed by an inhibition
of NFATCI1. Tg mice showed an increase in trabecular bone mass as they grew, and mitigated age-related bone
loss and deterioration in bone quality and strength. These findings were closely corelated with the usefulness of
miR-125b in bone disease models, such as osteoporosis, bone metastasis and fracture healing.
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(FIRAER] HFSFBHIS RN L2 EST 5.

US5-3 Exosome-related proteins in developmental stages of mouse
odontoblast cells

(OMatsuki-Fukushima M, Fujikawa K, Inoue S, Nakamura M
Dept Oral Anat Dev Biol, Showa Univ Sch Dent

To reveal the role of exosome in odontoblast during tooth development, we first determined the effect of an
exosome-releasing inhibitor on mouse primary dental pulp cells in vitro. The inhibitor, GW4869, accelerated
calcification of primary dental pulp cells. This result suggested that exosome release might be important for
dentin formation. Next, we explored exosome-related gene expression in mouse dental pulp tissue. In RT-PCR,
gene transcripts of exosome-related proteins were positive in mouse dental pulp. A major exosome-related
protein, CD63, was recognized in Western blotting, too.

Then, we investigated localization of CD63 in mouse incisor and molar tooth by using of laser scanning
microscopy. In adult mouse incisor, anti-CD63 antibody was positive in mature odontoblast and dental pulp
cells but not in pre-odontoblast layer. Also, anti-CD63 antibody was positive as dot-like pattern in apical area
of odontoblast cytosol and Tomes’s fiber. During morphogenesis of mouse mandible molar tooth (E18-6W
postnatal), labelling of anti-CD63 antibody was started to observe in odontoblast at E18. On the other hand,
anti-CD63 antibody was positive in dental pulp after postnatal day 10.

These results suggested that CD63-positive vesicular organelle is important to mouse tooth morphogenesis.
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US5-4 Communication between periodontal bacteria and macrophages in
systemic diseases

OYoshida K', Okamura H

'Dept Oral Health Care Educ, Tokushima Univ Grad Sch Inst Biomed Sci; *Inst Biomed Sci, Dept Oral Morpho
Okayama Univ Grad Sch Med Dent Pharm

Periodontal diseases are known to be pathologically associated with various types of systemic diseases,
however, the mechanisms how which inflammation/infection in oral cavity regulates extraoral health remain
unclear. In chronic periodontitis lesions, large population of inflammatory cells including macrophages are
observed. The macrophages not only phagocyte periodontal bacteria in immune response, but also damage
periodontal tissue by secreting pro-inflammatory cytokines and proteases, suggesting that macrophages play
key roles in progression of periodontal diseases. Interestingly, macrophages infected with bacteria such as
M. tuberculosis released extracellular vesicles (EVs) which regulate host immune by delivering host-derived
factors.

We therefore investigated whether EVs produced in chronic periodontitis lesion may contribute to progression
of systemic diseases. Here, we show that the macrophages infected with periodontal bacteria, Porphyromonas
gingivalis (Pg), released EVs containing specific proteins derived from host cells. EVs released by Pg-infected
macrophages could reach the multiple organs, and induced disorders there in mice. We propose a novel
mechanism that EVs of macrophages in periodontal diseases may affect the development of systemic diseases.
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1. Eguchi et al 2018 PLoS One; 2. Sogawa et al 2019 Tissue Eng; 3. Sogawa et al 2020 Cancers; 4.
Ono et al 2020 J Extracell Vesicles; 5. Taha et al 2020 Cancer

(FIRAER] HHIFBHIP LN L2 EST 5.

US5-5 Application of Organoids and Extracellular Vesicles to Cancer
Research

(OEguchi T"?, Sogawa C', Okamoto K'
'Dept Dent Pharmacol; ’ARCOCS, Okayama Univ Grad Sch Med Dent Pharma Sci

“Organoid” originally means a miniature organ produced in vitro, while we are creating a new area called tumor
organoid (TUMOROID)'. Although most drug screenings have been performed under two-dimensional culture
systems reaching current clinical anticancer drugs, we have experienced that such an existing drug has no effect
on the tumoroid created by a three-dimensional culture system”.

We also performed tumoroid-based drug repositioning/repurposing studies by which we discovered that
anti-malaria drug artesunate and anti-Parkinson drug benztropine have anti-cancer effects™. As our gel-free
tumoroid system easily enables materials added, extracted, and analyzed, extracellular vesicles were extracted
from and added to tumoroids, by which we penetrate cancers”*>.

1. Eguchi et al 2018 PLoS One; 2. Sogawa et al 2019 Tissue Eng; 3. Sogawa et al 2020 Cancers; 4. Ono et al
2020 J Extracell Vesicles; 5. Taha et al 2020 Cancer
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US5-6 The investigation of the impact of mother gut microbiome of the
endochondral ossification of embryo.

(OUchida-Fukuhara Y', Hattori T°, Ikegame M', Kubota S*, Okamura H'
'Dept Oral Morphol; *Dept Biochem Mol Dent Okayama Univ Grad Sch Med Dent Pharm Sci

Several studies have reported effects of gut microbiome on bone metabolism. However, no report exists about
the effects of gut microbiome on embryonic endochondral ossification.

We analyzed the endochondral ossification of embryonic day 18.5 GF/SPF mice. The micro-CT analysis
showed lower bone volume fraction in the SPF tibia. Cultured chondrocytes from fetal SPF rib cages showed
lower cell proliferation and lower gene expression of insulin-like growth factor-1. RNA-sequencing analysis
showed induction of inflammation-associated genes such as interleukin (IL) 17 receptor and IL 6 as well as
immune response genes in SPF chondrocytes. Gut microbiome affects immune responses in the host.

Here we show that mother gut microbiome in SPF mice affect fetal and postnatal embryonic endochondral
ossification possibly through changing the expression of genes related to inflammation and immune response in
fetal cartilage.
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US6-1 Differences between odontoblasts and osteoblasts from the
viewpoint of origin, differentiation, and phenotype

(OOhshima H
Div Anat Cell Biol Hard Tissue, Niigata Univ Grad Sch Med Dent Sci

Dentinogenesis proceeds via epithelial-mesenchymal interactions and both basal lamina and inner enamel
epithelium are necessary for the odontoblast differentiation. In contrast, proliferation, differentiation and
functions of osteoblast-lineage cells are regulated by Runx2. It could be thought from the evolutional point of
view that bone evolves as a supporting tissue whereas dentin does as a sensory organ.

At least two types of healing patterns, dentin or bone, are observed in the pulp cavity after tooth replantation.
The determinant factors to induce odontoblasts or osteoblasts are the survival of dental pulp stem cells (DPSCs)
or progenitors and the types of migrating cells. The appearance of osteoclasts following the death of DPSCs
elicits the osteoblast differentiation, whereas the survival of DPSCs followed by the arrangement of dendritic
cells along the pulp-dentin border induces the odontoblast-like cell differentiation. the deposition of osteopontin
at the calcification front is essential for the type I collagen secretion by newly differentiated odontoblast-like
cells to form reparative dentin during pulpal healing following cavity preparation.

The current symposium focuses on the differences between odontoblasts and osteoblasts to be considered
from the viewpoint of origin, differentiation, and phenotype.
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US6-2 Drug Repositioning Efficacy of Midazolam on Hard Tissue Forming
Cells

(OKarakida T, Hidaka Y, Onuma K, Yamamoto R, Saito MM, Chiba-Ohkuma R, Yamakoshi Y
Dept Biochem Mo Biol, Tsurumi Univ Sch Dent Med

Midazolam (MDZ) is a short-acting hypnotic-sedative drug with amnestic and anxiolytic properties. Our

objective is to investigate the potential for drug repositioning of MDZ toward dentin regeneration.

MDZ was added to porcine dental pulp-derived cell line (PPU7 cells) with or without BMP2 or TGF-$1 and
cultured with a standard or a calcification medium. The differentiation potency of PPU7 cells was investigated
by alkaline phosphatase (ALP) activity and gPCR analysis for differentiation marker genes in PPU7 cells, and

measurement of calcium content and protein characterization in calcified precipitates. MDZ only increased ALP
activity in PPU7 cells and the calcium content in calcified precipitates.

When BMP2 or TGF-B1 was used in combination with MDZ, both ALP activity and calcium content were
decreased. Dentin phosphoprotein, dentin specific protein, was detected in calcified precipitates. MDZ enhanced
mRNA levels of odontoblastic marker genes (dentin sialophosphoprotein (Dspp) and matrix metalloprotease 2
(Mmp2)) in PPUT7 cells, but not osteoblastic (osteocalcin (OC) and Runx2) and chondrocytic (type II collagen
(Col II) and aggrecan (4CAN)) marker genes.

MD?Z only is more effective on the differentiation potency of PPU7 cells than the combination with BMP2 or
TGF-B1 and MDZ facilitates odontoblastic differentiation of PPU7 cells.
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US6-3 Invivo Analysis of Mesenchymal Stem Cell using Cre/loxP Gene
Modification Technology

(OMizoguchi T
Oral Health Sci Ctr, Tokyo Dent Coll

Although one of the roles of bone marrow mesenchymal stem cells (BM-MSC) is considered to source of
osteoblasts throughout life time, the necessity of BM-MSC to bone metabolism is still not clear.

Previously, we tried to identify BM-MSC by fate mapping analyses using Cre/loxP gene modification
technology, and found that Leptin receptors (LepR)-positive cells possess the BM-MSC capacity in vivo (Dev
Cell 29:340, 2014). LepR" cells differentiate into osteoblasts and adipocytes with aging. Although there is no
contribution of LepR” cells on chondrocytes in developmental stage, the LepR ™ cells-derived chondrocytes were
observed in bone fractured callus.

Furthermore, we examined effects of parathyroid hormone (PTH)(1-34), a medicine for treatment of
osteoporosis, on lineage differentiation of LepR" cells. The contribution of LepR" cells into osteoblasts was
accelerated in response to PTH (1-34) treatment (Sci Rep 7:4928, 2017). The PTH(1-34) decreased BM
adipocytes, indicating that PTH(1-34) treatment recover osteoporotic bone tissue by skewing the lineage
differentiation of LepR " cells toward osteoblasts from adipocytes (J Bone Miner Res 34:1952, 2019).

Based on our recent findings obtained by cell-depletion assay using Cre/loxP gene modification technology, I
would like to also touch upon about the in vivo regulation of odontoblastogenesis in this lecture.
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US6-4 Osteoblastic differentiation from the viewpoint of bone/blood
vessel interplay

(OHasegawa T', Zhao S', Yoshino H*, Abe M'
'Develop Biol Hard Tissue, Fac Dent Med; °Sch Dent, Hokkaido Univ

Osteoblasts differentiated from mesenchymal stem cells are coupled with osteoclasts, resulting in remodeling-
based bone formation. Recently, CD3 1-positive/endomucin"®"-positive bone-specific blood vessels have been
reported to interact with osteoblastic cells to form new bones. We have reported that many EphB4-reactive
bone-specific blood vessels made cell-to-cell contact with ephrinB2-positive osteoblasts, suggesting the
interplay between blood vessels and osteoblasts.

The intermittent administration of parathyroid hormone (PTH) promotes preosteoblastic proliferation and
osteoblastic bone formation, both of which are finely-tuned by cell coupling with osteoclasts. We have recently
demonstrated that PTH administration significantly increased the numbers and luminal diameters of bone-
specific blood vessels, as well as the numbers of aSMA positive/c-kit reactive cells surrounding blood vessels.
It seems likely therefore that PTH administration would not only affect osteoblastic cells, but also dynamically
change the population and profile of cells surrounding the bone-specific blood vessels. Taken together,
osteoblastic differentiation may be influenced by the altered population of cells surrounding bone-specific blood
vessels.

In this symposium, we will show our recent histochemical findings from the viewpoints of bone/blood vessel
interplay (This study was partially supported by 2019" Japanese Association for Oral Biology Grant-in-Aid for
Young Scientists).
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US7-1 Analysis of Plaque Microbiota and Salivary Proteins Adhering to
Dental Materials

(OMukai Y', Torii M?, Urushibara Y?, Kawai T', Takahashi Y', Maeda N', Ohkubo C?, Ohshima T'

'Dept Oral microbiol; *Dept Removable prosthodont, Tsurumi Univ Sch Dent Med

Biofilms form on surfaces of prostheses or restorations and can trigger aspiration pneumonia. However, it is not
known whether the microbiota composition of denture plaque on various materials is identical to dental plaque
(on teeth). Additionally, it is not known whether the pellicle-like proteins that mediates the initial attachment of
bacteria to materials is composed of salivary proteins similar to those on teeth. The purpose of this study was to
clarify the characteristics of these salivary proteins and the microbiota adhering to dental materials.

Eight subjects wore removable splints with five pieces of material (pure titanium, cobalt-chromium alloy,
silver-palladium-copper-gold-alloy, denture-base-resin, hydroxyapatite) in the mouth for 24 hours. Bacteria
adhering to each material were analyzed by 16S rRNA sequencing. Further, each material sample was immersed
in pooled saliva, and the adhering proteins were collected. Low molecular weight proteins were analyzed by
MALDI-TOF/MS, and the high molecular weight proteins were identified as adhering salivary proteins by
PME.

Regarding a-diversity and -diversity of saliva and adherent flora, the diversity between materials was similar,
only saliva was different. There are bacteria related or not related to adherence, the composition does not differ
much depending on the material. The bacterial species that easily adhere to materials were Streptococcus sp.
oral taxon 058, Neisseria mucosa, Gemella haemolysans and Rothia dentocariosa. Peaks or spots of adhering
salivary proteins showed similar patterns among materials. These proteins function as anchoring receptors for
Streptococcus such as alpha-amylase and proline-rich protein.

In conclusion, there was no significant difference in the microbiota and protein adherence between
hydroxyapatite and dental materials. Therefore, it is considered that a similar microbiota was formed on the
similar pellicle-like proteins. This basic study should clarify the adhesion mode of plaque microbiota and find a
method for suppressing plaque adherence to teeth and dental materials in future.
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US7-2 Profiling of Microbiota of Baby-Drinks after Drinking with Artificial
Nipples

(OWakui A’, Sano H"?, Kawachi M°, Masuda N°, Maruyama S”, Washio J°, Abiko Y°, Mayanagi G,
Yamaki K°, Takahashi N°, Okada Y', Sato T*

'Dept Pathol, Nippon Dent Univ Sch Life Dent Niigata; *Div Clin Chem, Dept Med Technol, Niigata Univ Grad
Sch Health Sci; *Div Oral Ecol & Biochem, Tohoku Univ Grad Sch Dent

It is suspected that oral bacteria are transferred to the baby-drinks through the artificial nipples and multiply in
the bottles after feeding. In this study, to understand the influence of bacteria on baby-drinks after feeding, the
transfer of oral bacteria through artificial nipples and their survival in baby-drinks were examined immediately
after drinking and when stored at 4°C for 3 h.

After obtaining informed consent, 8 and 4 healthy human subjects (19-23 years old) were asked to drink 50
mL of baby-drinks (Bean Stalk™) and liquid baby formula (Aptamil®) from baby-bottles using artificial nipples,
respectively. The inner surface of nipples was wiped with cotton swabs. After suspended and vortexed in a
buffer, serial-diluted samples were inoculated onto blood agar plates, and incubated anaerobically at 37°C for 7
days. Samples of the baby-drinks (immediately after drinking) and the liquid baby formula (immediately after
drinking and 3 h later) were cultured. Salivary samples from each subject were also cultured. Genomic DNA
was extracted from individual colonies, and bacterial species were identified by 16S rRNA gene sequencing.

The mean amounts of bacteria (CFU/mL) were (4.2 + 2.5) x10” and (1.3 £ 1.7) x10* on the inner surface of
nipple and in the remaining baby-drinks, respectively. While, bacteria of (3.2 + 3.0) x10* and (3.4 + 3.3) x10*
were recovered from the remaining liquid baby formula immediately after drinking and 3 h later, respectively.
Streptococcus (52.5 and 39.2%), Veillonella (18.3 and 26.6%) and Actinomyces (10.4 and 11.7%) were
predominant on the inner surface of nipple and in the remaining baby-drinks, respectively. While, Streptococcus
(41.6 and 39.9%), Actinomyces (24.3 and 21.5%) and Veillonella (16.2 and 11.0%) were recovered from
the remaining liquid baby formula immediately after drinking and 3 h later, respectively. On the other hand,
Streptococcus (38.9%), Actinomyces (17.1%), Neisseria (9.1%), Prevotella (6.9%), Rothia (6.9%) and Gemella
(5.1%) were predominant in the saliva subjects.

From these findings, oral bacteria, e.g., Streptococcus, were found to transfer into the baby-drinks and liquid
baby formula through artificial nipples, and the bacterial composition in the remaining baby-drinks and liquid
baby formula was found to resemble that of human saliva. The bacterial levels were similar between immedi-
ately after drinking and when stored at 4°C for 3 h, suggesting that the remaining liquid baby formula may be
preserved in a refrigerator for a specified amount of time.
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US7-3 Development of Oral Microbiota during the First Two Years of Life

(OKageyama S
Sect Prevent Dent Public Health, Kyushu Univ Grad Sch Dent

Bacterial colonization of the oral cavity begins with exposure to a wide variety of microbes after birth, and the
oral microbiota develops as newborns grow. However, how or when these bacteria construct a complex and
stable ecosystem remains unclear.

We examined the temporal changes in bacterial diversity and composition in tongue microbiota during
infancy. In a prospective cohort study, we longitudinally collected a total of 464 tongue swab samples from 8§
infants (age < 6 months at baseline) for approximately 2 years. We also collected samples from 73 adults (aged
20 to 29 years) cross-sectionally as a control group. Bacterial diversities and compositions were determined
by 16S ribosomal RNA gene sequencing. The tongue bacterial diversity, measured as the number of observed
operational taxonomic units (OTUs), rapidly increased and nearly reached the same level as that in adults
by around 80 weeks. The overall tongue bacterial composition in 80 - 120 weeks was more similar to that in
adults than that in 10 - 29 weeks, according to analysis of similarities based on the weighted UniFrac distance.
Dominant OTUs in the 10 - 29 weeks corresponding to Streptococcus peroris and Streptococcus lactarius
exponentially decreased around 30 - 49 weeks, whereas several OTUs corresponding to Granulicatella
adiacens, Actinomyces odontolyticus, and Fusobacterium periodonticum reciprocally increased during the same
period.

These results suggest that a drastic compositional shift of tongue microbiota occurs before the age of 1 year,
and then bacterial diversity and overall bacterial composition reach levels comparable to those in adults by the
age of 2 years.
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US7-4 The Antimicrobial Properties of Green Tea-Derived Epigallocatechin
Gallate on Streptococcus mutans

(OHan S"?, Abiko Y', Washio J', Luo Y"°, Zhang L’, Takahashi N

'Div Oral Ecol Biochem, Tohoku Univ Grad Sch Dent; *Dept Cariol Endodont, Sichuan Univ West China Sch
Stomatol, Chengdu, China; *Dept Cariol Endodont, Fujian Med Univ Sch Stomatol, Fuzhou, China

Introduction: Green tea is one of the most popular beverages in the world. Clinical trials have shown that
drinking tea (without adding sugar) is associated with lower caries levels in humans. The antimicrobial property
of green tea-derived epigallocatechin gallate (EGCG) has been considered in preventing dental caries. Previous
studies have reported that EGCG could inhibit the growth of Streptococcus mutans along with suppression of
various enzymatic activities such as glucosyltransferases and lactate dehydrogenase of S. mutans. However,
the comprehensive caries preventive mechanism of EGCG has not been elucidated. This research aims to
characterize the effect of EGCG on bacterial viability, acid production and aggregation, closely relevant to
bacterial cariogenic potential.

Methods: S. mutans NCTC10449 was used in this study. To test the bactericidal activity of EGCG, bacterial
colonies were counted after the exposure of bacteria to different concentrations of EGCG. The pH-stat system
and pH-drop assay were used to evaluate bacterial acid production from glucose under anaerobic condition with
or without EGCG. The activity of phosphoenolpyruvate-dependent phosphotransferase system (PEP-PTS) that
is essential for bacterial sugar uptake and the buffering ability of EGCG were also analyzed. The aggregation of
planktonic bacteria caused by EGCG was evaluated by optical density at 660 nm. To test the influence of saliva
on these properties, stimulated saliva was collected from five volunteers and applied to the above experiments.

Results and Discussion: 1 mg/ml EGCG showed no bactericidal activity on S. mutans after 5 hours co-
incubation, while decreased acid production by S. mutans both at pH 7.0 and pH 5.5. EGCG reduced the
activity of PEP-PTS and had buffering ability to acid, thus slowed down glucose-induced pH-fall in S. mutans
suspension. EGCG caused bacterial cell aggregation and reduced the optical density of cell suspension,
suggesting its potential to inhibit bacterial adhesion to the tooth surface and the subsequent biofilm formation.
Moreover, stimulated saliva did not influence these properties of EGCG on the acid production and the
aggregation of S. mutans. These results indicate that green tea-derived EGCG has the potential to prevent dental
caries.
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US7-5 Effect of Nitrate (NO3) and Nitrite (NO,) on the Growth and NO,
Producing Activity of Oral Veillonella Species

(OWicaksono DP"?, Washio J', Takahashi N

'Div Oral Ecol Biochem, Tohoku Univ Grad Sch Dent; *Dept Pediatr Dent, Fac Dent Medicine, Univ Airlangga,
Surabaya, Indonesia

Introduction: Veillonella species are known as one of the major anaerobic and has been assumed as beneficial
oral microorganisms due to its lactate utilization. Furthermore, Veillonella can produce NO, from NOy’, that
is abundant in the oral cavity because it is easily found in green leafy vegetables, and a part of NO;™ ingested
is known to be secreted as saliva component. NO, is known to inhibit the growth and metabolism of oral
pathogenic bacteria such as Streptococcus mutans and Porphyromonas gingivalis, and the acid producing
activity of dental plaque. Furthermore, NO, is known to normalize the blood pressure. Our previous report
clarified that Veillonella’s NO, production was enhanced by environmental lactate and acidic pH. However, the
effect of NO; and NO, on Veillonella species is still unknown. Hence, the aim of this study was to elucidate the
effects of NOs'and NO; on the growth and the NO,” producing activity of Veillonella species.

Materials and Methods: Veillonella atypica (Va) ATCC 17744, Veillonella parvula (Vp) 10740, and
Streptococcus mutans (Sm) NCTC 10449 were cultured anaerobically in the medium with 0 — 100 mM
potassium nitrate (KNO;) or potassium nitrite (KNO,), and their growth were monitored. Next, Veillonella
species were grown with or without 1 mM KNO; or KNO,, harvested and washed. Veillonella cells were
incubated aerobically or anaerobically for 30 min at 37°C with 1 mM KNOj; and 0-50 mM sodium lactate in 40
mM potassium phosphate buffer (pH 5 or 7) for the analysis of NO, producing activity, while the cells were
incubated for 15 min under the same conditions except for 10 mM sodium lactate for the analysis of acidic end
products from lactate. The NO, production was measured by Griess reagent kit, and acidic end products were
analyzed by High Performance Liquid Chromatography.

Results and Discussion: NOs™ did not affect to the growth of all bacteria, except at high concentration (100 mM)
on Sm (p<0.05). On the other hand, NO, inhibited Sm at low dose (0.5 mM) of NO, (p<0.01), while it needed
higher dose (20 mM) to inhibit Veillonella strains (p<0.01). The presence of NO;or NO; in the growth medium
increased the NO, producing activity of Veillonella (p<0.05). The NO, producing activity was higher under
anaerobic conditions than aerobic conditions. End products from lactate were mainly acetate and propionate.
In addition, stoichiometric calculation based on the end product analysis suggests that the reduction of NO; to
NO; is coupled with the oxidation of lactate. In conclusion, unlike other oral bacteria such as Sm, Veillonella
species are NO,  tolerant and their NO,™ producing activity is NO;/ NO;™ inducible. The reducing power of NO;
to NO, can be derived from lactate metabolism.
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US7-6 A Study on Fimbriae of Oral Prevotella spp.

(ONagano K
Div Microbiol, Health Sci Univ Hokkaido Sch Dent

Prevotella is a genus of anaerobic, saccharolytic, gram-negative, small rods that includes more than 40 different
species with a wide genomic diversity. Many Prevotella spp. can be isolated from the oral cavity. Transmission
electron microscopic analysis detected fimbria-like filamentous structures on the cell surface of Prevotella
spp. isolated from the oral cavity. Bacterial fimbriae generally play an important role in biofilm formation and
colonization of host tissues. However, the proteins, as well as the genes encoding them, have not been identified
even in P. intermedia, which is a relatively well-studied species of this genus. In this study, we attempted to
identify the fimbrial proteins and genes of P. nigrescens, which is frequently detected in the oral cavity of both
healthy and diseased subjects.

P. nigrescens JCM 12250 (ATCC 33563), expressing abundant fimbriae, was cultivated in modified GAM
broth (Nissui), collected by centrifugation, and suspended in Tris buffer (pH 8.0) supplemented with a cocktail
of protease inhibitors. The cells were ultrasonically disrupted, and debris was removed using centrifugation. The
bacterial lysate was first fractionated with 40% saturated ammonium sulfate, and the precipitate was dialyzed
against Tris buffer (pH 8.0). Then, it was fractionated using DEAE-Sepharose anion exchange chromatography
with a gradient of sodium chloride. All fractions showing substantial absorption at a wavelength of 280 nm
were examined by transmission electron microscopy. Fractions in which a fimbria-like structure was observed
were subjected to SDS-PAGE and CBB-staining analysis, and an almost pure protein band was detected. Next,
the amino acid sequence was analyzed using a protein sequencer, and the amino acid sequence of eight residues
from the N-terminus (8-aa sequence) was determined. A BLAST search of the §-aa sequence against the protein
database of P. nigrescens ATCC 33563 revealed a corresponding sequence within protein X (unpublished
data). The residue adjacent to the N-terminal amino acid was arginine. This suggests that the fimbrial protein of
P. nigrescens is processed by a trypsin-like enzyme because the sequence obtained in this analysis is presumed
to be the N-terminal sequence of a mature fimbrial protein. This type of processing is the same as that found
to process the fimbrial protein in Porphyromonas gingivalis. Next, a recombinant protein was prepared from
Escherichia coli, based on the gene information, which successfully elicited an antiserum in a rabbit. It was
confirmed that the antiserum reacted with native fimbriae of P. nigrescens. To confirm that protein X is a major
component of the fimbriae, we examined whether fimbria-like structures on the bacterial surface were labeled
with the antiserum using immunoelectron microscopy. In addition, we are trying to construct a mutant strain
with the corresponding gene deleted to confirm the composition and function of the fimbriae.
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US8-1 The underlying mechanisms of smell and taste impairments in
toxin-induced animal model.

(OSato H, Yin DX, Toyoda H, Katagiri A, Kato T
Dept Oral Physiol, Osaka Univ Grad Sch Dent

The early stage of Parkinson’s disease (PD) is associated with aberrations of olfactory and taste functions that
precede the onset of motor symptoms. Insecticide rotenone is often used to induce PD-like motor or non-motor
symptoms in animals. However, there is little evidence on functional and histological changes in taste system of
animals exposed to rotenone.

Here, we addressed the changes of olfactory, taste, and motor functions due to the intranasal rotenone
treatment. The rotenone-injected mice had attenuated both olfactory and taste functions without motor
dysfunction. Tyrosine hydroxylase immunoreactive neurons in olfactory bulb, nucleus of solitary tract, and
dysgranular insular cortex of the primary bitter taste area, were simultaneously disrupted by the intranasal
rotenone treatment for 1 week, but were retained in substantial nigra and ventral tegmental areas.

In this symposium, we will overview smell and taste impairments in our PD model mice and illustrate the
presumed mechanisms underlying these impairments.
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US8-2 A New Insight of Tooth Growth ~ 8-hour Ultradian Increments in
Mouse Molar Dentin ~

(OOno R"?, Koike N', Inokawa H', Tsuchiya Y', Umemura Y', Yamamoto T°, Kanamura N°,
Yagita K'

'Dept Phiysiol and Biosci; “Dept Dent Med, Kyoto Pref Univ Med

Rhythmic incremental growth lines occur in dental hard tissues of vertebrates, and dentinogenesis in rodent
incisors is suggested to be controlled by the 24-hr circadian clock. Rodent incisors continue to grow throughout
the life; however, similar to human teeth, rodent molars stop growing after crown formation. This similarity
suggests that the mouse molar is an excellent model to understand the molecular mechanisms underlying
growth of human teeth. However, not much is known about the rhythmic dentinogenesis in mouse molars.

Here, we investigated the incremental growth lines in mouse molar dentin using tetracycline as the growth
marker. The incremental growth lines were observed to be generated at approximately 8-hr intervals in wild-
type mice housed under 12:12 hr light-dark conditions. Moreover, the 8-hr rhythmic increments persisted in
the wild-type and Bmall—/— mice housed in constant darkness, where Bmall—/— mice become behaviorally
arrhythmic.

These results revealed that the dentinogenesis in mouse molars underlie the ultradian rhythms with around
8-hr periodicity. Further, the circadian clock does not seem to be involved in this process, providing new insight
into the mechanisms involved in the tooth growth.
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US8-3 Chronic sympathetic activation induced by occlusal disharmony
increased vulnerability to atrial fibrillation in mice

OSuita K', Yagisawa Y*, Hayakawa Y, Ito A’, Matsuo I*, Umeki D°, Ohnuki Y', Okumura S'
'Dept Physiol; *Dept Orthodont; *Dept Dent Anesthesiol; ‘Dept Periodont, Tsurumi Univ Sch Dent Med

Various types of chronic stresses are known to induce the cardiac remodeling via persistent activation of
sympathetic nervous system, resulting in the increased incidence of cardiovascular diseases such as heart
failure and arrhythmias. Occlusal disharmony due to loss of teeth or incorrect positioning of teeth is considered
to cause a chronic stress. However, the relationship between occlusal disharmony and cardiovascular diseases
remains poorly understood. The aim of this study is to clarify the effect of occlusal disharmony on atrial
fibrillation (AF), one of the most prevalent cardiac arrhythmias.

To cause occlusal disharmony, bite-opening (BO) with increased vertical height of occlusion by 0.7 mm
was performed using C57BL/6 mice for 2 weeks. AF vulnerability, evaluated in terms of the duration of AF
induced by transesophageal burst pacing, was significantly elongated in BO-treated mice than control. Atrial
remodeling, including myocyte apoptosis, fibrosis and oxidative DNA damage, was significantly enhanced by
BO. The BO-induced increase of AF vulnerability was associated with increased calcium-calmodulin dependent
protein kinase II-mediated phosphorylation of ryanodine receptor 2 (serine-2814). However, co-treatment with
propranolol, a B-adrenergic receptor blocker, ameliorated these BO-dependent changes.

Our data suggests that occlusal disharmony induced atrial remodeling and increased vulnerability to AF by
chronic sympathetic activation.
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US9-1 Half a century as an engineer

OYamada Y
Oral Health Sci Ctr, Tokyo Dent Coll

I don’t have the confidence to talk about ideal being of professor. I have a slightly unique research background
and have accomplished research with my own research equipment. Thus I will talk about my experience as an
engineer. Soon after entering the dental faculty, I got contact with engineering faculty and learned how to design
electronic circuits and program. I helped to recruit human resources from engineering faculty to dental faculty.
They are now active professors of engineering faculty. I have developed a system to record jaw movement and
muscle activities for a long period from freely moving rabbits. I have succeeded to get competitive funds by
the study and to educate graduate students who have backgrounds of dentistry, nursing, therapist etc. Since the
Nagasaki era, I have been studying swallowing in addition to mastication. In Niigata, visiting at a Neurology
Hospital affected me to change the research way from mastication to swallow.

After the request of clinicians of dysphasia, I tried to transfer the knowledge of oral physiology to diagnosis/
treatment of dysphagia rehabilitation. I have worked with KAMEDA SEIKA to develop a food for dysphasia
patients and have conducted joint research with food makers and members of Aquiculture department. The fact
that oral physiology contributes greatly to society through swallowing research can be seen from the fact that a
major food manufacturer has offered joint research. Currently, I am working with a company to develop devices
that evaluate oral functions from EMG, lip force, and intraoral pressure, and has obtained several patents. I am
convinced that the importance of the JAOB will increase by expanding cooperation with various fields
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US9-2 Diversity of oral medicine research

(OHirata M
Oral Med Res Ctr, Fukuoka Dent Coll

What is dental research (oral medicine research)? It must be focused to tooth, salivary glands, tongue or others?
Nol!!, proper function of these organs, tissues or cells requires the aid by nervous system, endocrine system,
locomotor system, alimentary system and others. So, a wide range of biological research must be regarded as
dental research (oral medicine research).

On the occasion of dental research (oral medicine research), what of most importance is keeping broad
outlook regarding life (health) science, which brings you serendipity.
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US9-3 How to activate own research ability between individuals and
organizations

(OYamaguchi A
Oral Health Sci Ctr, Tokyo Dent Coll

“Originality” is one of the most important key words in research, but its definition and interpretation diverse
among scientists. I intended to do “original work” in future when I was a university student. At that time, I
thought “original work™ is what other people have not been done. During my graduate school days, however, 1
realized such idea led a dangerous action in terms of the pathological diagnosis, because the diagnostic practice
should be always performed accurately like clinical practice. These indicate that some differences in risks of
“original work™ between basic and clinical researches, because activities doing other people have not been done
is often permissive in basic research, but it always unsuitable in clinical practice.

In my middle thirties, I found two impressive phrases described by Professor Susumu Tonegawa, Nobel Prize
Winner, those were “Original research comes from repetition” and “Making decision what not to do is more
important than what to do”. After knowing these phrases, I intended my research for the regulatory mechanism
of osteoblast differentiation from mesenchymal stem cells. However, I did many experiments deluded by the
trend of scientific topics without deep-thinking, and this caused trouble to young scientists working with me.
Based on my experiences, I learned a lot of gaps between individuals and scientific organizations including the
research group, university, and government.

In such cases, the group leader should be brave and enthusiastic to bridge such gaps. Brilliant scientists
keeping “Originality” teaches us two important issues to success “Original research”; one is to create and keep
well-communicated research group, and another is “the short way to reach original research should be only one
rather than number one” as described by Professor Tasuku Honjo.

In the present symposium, I would like to discuss how to develop original researches in the field of Dental
and Oral Science by bridging individuals and organization.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

135



J. Oral Biosci. Suppl., 2020

US10-1 ENARX—S2FICLB Ca¥ ST FILERRr =D
— L ARILD SEELAIL—

Ofty BZ, B BisA
ALPERER B B

Ca” 13kk % A RBEREORMIICE G T 2 EELMBAA v Y Vry—TH Y, FINakz Lo
MBI Z b7 550 Ca® Hti MBS D Ca AL X > TSNS, 7T u—72Hwiz
AA=V VTR E 5T, Ca" wx—T7RCa” YL —v a3 ri EOMZREICHIM Sz Ca™
VPO, ENS OB RLABREICET AMENTITONT WS, T2
Y% v 32 & i 5 72 Genetically Encoded Ca®' indicator (GECI) 12 & » T, ER:RIENT HLRRS X
ORI L NV DR REIC 22 1, Ca™™ ¥ 7 F IV EBRED I IR AT BRI 2 D DD D B,

RIERTIR, A ATV 7ICE5C™ Y7 FIVOMEREE, TOFEMEE L CTIEEE LI
BUAREDHEEZMHNT S, Ca¥ A A=V Yy ZIMHHENS Ca¥ 7u—71d, fura2 & &G
ST U — 7% GECIs KM SN 5. AR 70— 713, R o5 oMk & Ji L 7-M
BNz % 720 CRIBEASHIIE I E A C & 2 [, FERRGEICHE - ¢, Mgt~ ok Rl
AN/ ENOEEIHRZ 5 REDH L. —F, GECIs 1277 A I FORBRLBIZTEAL LD
MalEE 350, RERPERIEI SV ORBERBIICHEHN &S, 277/ 74 VAN
IF =RV Y FIANANY =% Db LT, EELEBWEMN 72 invivo £ X =T ¥ TN R
GECI Z 5B % i o 7 R A A — 2 0 FRT BT REIC 2 5. TN DOFHEE M- W7D
HBIE LT, 5y METIRD invivo Ca™ ISE & MBSO ) 7 v 7 4 NEAT, o ME Rz i kk (SF2
cell) & HiBiEpMIle (DPSC) D HEZM Ca® INE & RIS I BEM, 77U & —<Hiakk (C6 cell)
DFFIY Ca™ 6% EEBAL, TNZNOMBETEON LR ) oy 23T 5. X512, B,
FEHENTWLREY 82 B E W Ca A A=V 7220 T bkt 5.

(FIZEMER] HEFIFRRMHIA LW L2 EHET 5.

US10-1 Fluorescence imaging of Ca* signaling for live cells and live animals

(OTanimura A, Nezu A
Div Pharmacol, Sch Dent, Health Sci Univ Hokkaido

Intracellular Ca®* plays various roles for controlling many cellular functions in almost all cell types. Chemically
synthesized fluorescent Ca’* indicators provide significant contribution on the development of the field of Ca™
signaling. Genetically Encoded Ca" indicator (GECI) extends the application of Ca*" imaging for analyzing
long-term events, tissue and individual level of biological events. Unlike chemically synthesized Ca*
indicators, GECIs do not leak out from cells or accumulate intracellular compartments, ideal for the long time
Ca’* imaging. In addition to these advantages, the highly efficient gene transfer using virus vector enables the in
vivo Ca*" imaging, and allows for the direct analyses of the physiological roles of Ca*" response.

In this presentation, we will demonstrate examples of various types of Ca”" imaging in our laboratory, the
real-time analysis of in vivo Ca™ response and salivary secretion in rat submandibular gland, spontaneous Ca*"
responses in GECI-expressing stable cell lines, dental epithelial cell line (SF2 cell) and dental pulp stem cell
(DPSC), and localized Ca®" responses in a glioma cell line (C6 cell), and will focus on the advantages and tips
for these research methods. We will also discuss the Ca*" imaging using luminescent Ca’* indicators.
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US10-2 Analysis of taste receptor function by Ca** imaging in heterologously
expressing system

(OSanematsu K" 2, Shigemura N'2

'Sect Oral Neurosci, Grad Sch Dent Sci, Kyushu Univ; *R&D Ctr Five-sense, Kyushu Univ

The taste receptor cells are activated by taste substances through the Ca’’ signal. In this study, we introduced
the taste G protein-coupled receptor (GPCR) and Ga subunit into cultured cells and analyzed the function of
taste receptors by Ca’" imaging. A glycoprotein, miraculin, is known to induce sweet taste by acidification.
Our previous study suggested that the protonation of the sweet receptor TASIR2+TAS1R3 is also required
for the sweet-inducing effect of miraculin, praising a possibility that pH affects the sweet receptor sensitivity.
Therefore, we examined the sweet taste receptor function in low pH conditions. We found that responses
to saccharin were reduced in low pH conditions in humans but not in mice. Using this species-specific
sensitivity, we determined that the suppressing effect of low pH on saccharin responses was mediated by the
transmembrane domain (TMD) of human TAS1R3. Point mutation analysis revealed the critical residues for
this effect. Molecular dynamics simulation indicated that saccharin strongly binds to the presumed pH-sensitive
negative allosteric moderator site in the TMD of human TAS1R3 by acidification.

Our results suggest that the sweet taste receptor sensitivity may be regulated by the environmental pH and
provide new insights into the functional characterization of other GPCRs.
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US10-3 P/Q- and N-type voltage-dependent calcium channels determine
short-term plasticity of GABAergic synapses in the rat insular cortex

(OYamamoto K, Kobayashi M
Dept Pharmacol, Sch Dent, Nihon Univ

Fast transmitter release in the CNS was triggered by the influx of Ca® into the synaptic terminal through several
types of voltage-dependent calcium channels (VDCC). In the cortical excitatory and inhibitory synapses, which
types of VDCC, in particular N-type or P/Q-type, serve to release transmitter is controversial.

We focused on inhibitory synaptic connections between GABAergic neurons in the cerebral cortex using
multiple whole-cell patch-clamp recordings, and found different expression patterns of VDCCs in the synaptic
terminals branched from a single presynaptic neuron. The paired-pulse ratio (PPR; 50 ms interstimulus interval)
varied widely among inhibitory connections between GABAergic neurons. The PPR of unitary IPSCs was
enhanced by o-conotoxin GVIA (CgTx; 3 uM), an N-type VDCC blocker, whereas blockade of P/Q-type
VDCCs by m-agatoxin IVA (AgTx; 200 nM) decreased the PPR. In the presence of CgTx, application of 4 mM
[Ca’"], or of roscovitine, a P/Q-type activator, increased the PPR.

These results indicated that the recruitment of P/Q-type VDCCs increases the PPR, whereas N-type VDCCs
suppress the PPR.

It is suggested that VDCC expression patterns regulate distinctive types of synaptic transmission in each
GABAergic axon terminal even though they are branched from a common presynaptic neuron.
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FTAZEMNKEECS Fr A NVDEIY T2y b (a8 Y722y M) 2RERHIE,
Baby Hamster Kidney (BHK) Mg HFIEA X2 b T LAEEIZES5-9 5 CACNAIC ZRAK % 3B &
B, RNuF 77 TEERHCTT v AVOEYYHS R & EREEE 2 T L. RERE
OWINAERSO 5N, Gain-of-Function DZERTH 5 Z L AVHIBH L 7-.

(FIRAER] HEHIFBHIP LN L2 EST 5.

US10-4 Voltage-gated Ca** channels regulating cellular functions in
excitable and non-excitable cells

(OWakamori M', Yoshida T', Takahashi K', Nakamura T', Takemoto S°

'Div Mol Pharmacol Cell Biophys, Dept Disease Mgt Dent, Tohoku Univ Grad Sch Dent; *Div Mol Neurosci,
Res Inst Env Med, Nagoya Univ

Voltage-gated Ca’* channels (VGCCs) in excitable cells play pivotal roles ranging from ubiquitous activities
like gene expression to tissue specific functions such as neurotransmitter release and muscle contraction.
Therefore, mutations in VGCC genes cause various cardiovascular and neurological disorders in excitable
cells, including arrhythmia, epilepsy, ataxia, migraine, autistic spectrum disorders and schizophrenia. Function
of VGCCs in excitable cells has been well investigated, however, their functions in non-excitable cells remain
elusive. Timothy syndrome, caused by a missense mutation G406R of Cav1.2, is characterized by arrhythmias
and autism. Interestingly, Timothy syndrome shows abnormalities in tissues consisting of non-excitable cells
such as webbing of the fingers and toes, small upper jaw and small teeth. From the clinical perspective we
speculate that Cavl.2 plays important roles in non-excitable cells as well as in excitable cells. Unraveling
the properties of mutant channel is critical for understanding how the mutation in Cavl.2 ultimately leads to
dysfunction of both excitable and non-excitable cells and how Cavl.2 regulates non-excitable cell function
under non-pathological conditions.
We are going to present electrophysiological data on Cavl.2 recorded from heterologous expression system.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

139


file:///C:/Users/manam/Creative%20Cloud%20Files/%e7%ac%ac62%e5%9b%9e%e6%ad%af%e7%a7%91%e5%9f%ba%e7%a4%8e%e5%8c%bb%e5%ad%a6%e4%bc%9a%e5%ad%a6%e8%a1%93%e5%a4%a7%e4%bc%9a/%e6%8a%84%e9%8c%b2/%e6%a0%a1%e4%ba%86Word/javascript:void(0);

J. Oral Biosci. Suppl., 2020

US10-5 Ao L70O—7 G-CaMP I &k B in vivo HIRSIEEEL X— >

Ok —', ik By, el B3, Ka R
SRAEK sk RS, Ak BlE RREIERE, UM DR S I A

HNTITAAF BN D Y R Ay ey Uy —E LTHEEEL, HROIGHE MR
U F T ATOEEEWE ORI, WD S DRIVE ¥ 7 EORMERZ, MNA VY AL % v
DHEINT 5. FTAIZGFPAWUE L THN Y T LA T Y OBALTHENEDKEAT LI NV T A H—
5T GCaMP (V—F x> 7Liity) 2% L. GCaMP B3EETFTI—FENTWE 0D, #
EFUERIANANRZ ¥ —, L7 bR R—L—¥ 3 YEDHEICE ) GCaMP O#E{ET % 42
WCHLAATLZ EI2E D, ARG ) MRAA V>7 A 4 4+ D% k% in vivo TH
BALT 2 Z &AM HECTH 5. MRIESHOWNBILICE LT, ¥7 574 v ¥ 2Rl % EDERIVNE
EMZEYTIE, WF (LETHE) A X—=IV 0 I TRRYVDBDNA A =TV 7 RETH 555,
XA EDOHHIETIRIMAKELARABHTH 720 HMBE LR E2 WA A=V 0 7 &4
YV LEDD L.

REETIEINETTHRLDFFo TEMILL N L < 13 subcellular L <V D4MEEET O in vivo
HNYIEARXA=D Y TOBERNT S, MORSORLLFHEBET L7-0121F, £ O5EHE
VTSRO 2 B 2 5 MEN D 528, @EESH OB IIREM A 205720, VT VY A4 A%
VISR S, ZOHIZOVT, HAIZL VADOEAZHREECTELS &5 2 LS RER WA
LY A% LT HMBNHMARDLEL I LICE ), BHHOENEZ HRFRICBE LT A A=
VIR IENTEDLIEERLT.

(FIRAER] HHIFBHIP LN L2 EST 5.

US10-5 in vivo functional imaging with genetically encoded calcium
indicator G-CaMP

(ONakai J', Gengyo-Ando K', Sato M*, Ohkura M’

'Div Oral Physiol, Tohoku Univ Grad Sch Dent; “Dept Neuropharmacol, Hokkaido Univ Grad Sch Med; *2nd
Dept Pharmacol, Kyusyu Univ Health Welfare Sch Pharmac Sci

Calcium ion functions as an intracellular second messenger, and intracellular calcium ion increases during
muscle contraction, release of transmitters at chemical synapses, and release of hormones from secretory
glands. We have modified GFP to develop a calcium sensor molecule G-CaMP whose fluorescence changes
with changes in calcium ions. Since G-CaMP is encoded by a gene, by incorporating the G-CaMP gene into
an organism it is possible to visualize calcium-ion changes associated with cellular activity in vivo. Regarding
the visualization of nerve activity in mammals such as mice, it is often necessary to perform imaging using
a multiphoton microscope. In order to observe different depths of the brain, in many cases, it is necessary
to change the focal plane of the microscope, but it usually takes time to move the focal plane, so real-time
performance is sacrificed.

We have shown that by combining a variable-focus lens that can change the lens thickness in a short time with
a multiphoton microscope, it is possible to move multiple focal planes in a short time and perform multiphoton
imaging.
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US11-1 < XEEMEMICES T3 ELEEMBEAT RN v I A RREBERDERE-H
VAV b= LERERAWET77O0—F-

Ot &, il 2
HALK Bevk 20 PERLRR 4

Matrix metalloproteinases (MMPs), a disintegrin and metalloproteinases (ADAMSs), a disin-
tegrin and metalloproteinases with thrombospondin motifs (ADAMTSs) #* 5 # % X 11 5 metz-
incin superfamily (&, FEZMEN~ M) v 7 ZA5MHEETHY, INFETIZ60 ML LD X N —
HBHE SN TS, B TIE, BILIES>TMMPs OFBLXVAEEAL, REY V7 ETHS
A= BT HEDOHEDDH Y, MEkDOEILIZ metzincin superfamily 2SF5-3 5 W G AR
B/, Lo L, sEREROEILIZBIT S metzincin superfamily DFEHRLZENCEH T 5 EHIZD
%L, TOFEMIIANTH L. HE, BETHBTEMOESRIHEE L, Ry -7 o4 —%
Mz Z L THIRFRHAZ MMM ICHNT 5 2 EBRE 2o 72,

F TR BIE, RO ELICEE S § % metzincin superfamily DfFExX HG & L, HEMN
BIZTITEDO—DTH B CAGE 2 T, A% 10 Ak W) &A% 50 Ak (Fi) o~
ADFHEENRIL, VT VA7) T M =L ZITo72. CAGE I X 2 OfE R, LT E
fZ¥13 381 fld»H 1 (FDR < 001), D9 bEEiTHEE RN LA 3 5 metzincin superfamily (&
MMPs 3,10, 12 TH % Z & A3bh -7z, F72, ADAMs & ADAMTSs IEFHAL B #Em T oOHIcE F
NCTwih o7z, MMPs 3, 10, 12 122\ T Real-time PCR 2 X AMGiE %217 o728 25, MMP3 &
MMP10 ® mRNA BBHL XNV IEZEHTHEEICLA L, MMPI2I122W T, MelrFICAEZITE
DONLD o T2DEITHRIL XUV AT 2HEEALNZ. S 51T, HEMKICB TS MMP3
& MMPI10 O FEHUZ D W THRIZMIMRL ARG 21T 5 72, MMP3 D5 SUS E BRI & sl 12 K
51, MMPI0 OE it £ ~ NE L #HEIZH S 7.

Doz &6, sl CTHREAMRICEBI 5 MMP3 & MMP10 O%BlEs8m L, Mgyt~
N v 7 ARSI S, SN DD MMPs 25RO LB 53 2 W REMEAURIE S 7.

(FIRAER] HHIFBHIP LN EZ2EST 5.

US11-1 Asearch for senescence-associated extracellular matrix proteases
in mouse periodontal tissues - an approach with transcriptome
analysis -

(ONakamura M, Sasano Y
Div Craniofac Dev Tissue Biol, Tohoku Univ Grad Sch Dent

The metzincin superfamily, composed of matrix metalloproteinases (MMPs), a disintegrin and
metalloproteinases (ADAMSs), and a disintegrin and metalloproteinases with thrombospondin motifs
(ADAMTS:s), is the major family of extracellular proteinases and consists of over 60 members. Previous study
reported that the metzincin superfamily is implicated in senescence of tissues. However, the expression and
role of the metzincin superfamily in aged periodontal tissues remain unknown. Recently, the next-generation
sequencing technology including cap analysis of gene expression (CAGE) has enabled to comprehensively
analyze genes.

Thus, we performed CAGE to identify metzincin superfamily members involved in aging of mouse
periodontal tissues. CAGE analysis showed upregulation of genes encoding MMPs 3, 10, and 12. Real-time
PCR confirmed that the mRNA expression levels of MMP3 and MMP10 were significantly higher in aged mice.
The expression level of MMP12 tended to be higher in aged mice. Furthermore, we examined the expression
of MMP3 and MMP10 in periodontal tissues immunohistochemically. MMP3 immunoreactivity was seen in
periodontal ligaments and alveolar bone, while MMP10 immunoreactivity was in cementum and alveolar bone.

These results suggest that increased expression of MMP3 and MMP10 promotes degradation of the
extracellular matrix with age, which contributes to aging of periodontal tissues.
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US11-2 DNA XFILLEE L OFEFMEDRFIE/LICOWVWT

ORE FHf
AR sk R L e B

DNADAFNWMLRIELRIZE T 2 AT 4 v 7 AMBHIiO—2TH Y, ThF TEITEMES ORIE
ERICEDLLBHL L LTHEEMTONTE L WRNEIICRY), BRWE, 7UVLVEF-—MEE, H
CORERE, MREMMRER L, BUHEEUATE A FMEEOAONDE ZEPPLN L L5
TETWL. AFIULIRIEF 2 ZLOBBRICBVTHIEILL, 2513 LBI#E 2 F 11k (Age-related
methylation: ARM) &IFIZNTBY, BEFHRNWTHLEEbN TS, ARM L, BERIHT
ZHEMFNER (T AT 1 v 7 AWNER) OREEL ST, WEILICHE ) KB & o BE )Y
HENTETWn5.

F 412 2N F TCpG island DA F WAL EIZ OV TEMEESLTAARE THREEZIT-> TE 7.
®IT, TNSDEBEDITO X FVALZE L E LT, Lipopolysaccharide (2 & % & #f% (J Peiodont
Res, 2016; Int Endo J, 2020) OMINBSNIEE & > 28 7 B BIE T D8 A F VLR, Wi 7 N2 X
4 fa g TR I B B2 C @ Sirtuinl @z 1O % A 5 V4t (Clin Epigenetics, 2020) 7 & % 5 L 7.
Thbb, H5-EOBRBEEMHTTIE HEIREDOALN LR VIREET L k4 RIEET X F VLR
ERAONALZEEZ LML, ZOHT, Anti-aging gene & LT < Sirtuinl #BIEFDE X F
Wb, WBLOERNY— A — L LTRIOND T LERBEL TV,

Ky VARTI 7 ATIE, DNA ORXFIVLERE & EFIRORWEIL, BLOZORBBEDY X7
WOV Caim L 72\,

(FIRAER] HEHIFEHIP LN L2 EST 5.

US11-2 Involvement of aberrant DNA methylation in pathological aging of
the oral mucosa

OAbiko Y
Div Oral Med Pathol, Dent Health Sci Univ Hokkaido

DNA methylation is one of the major epigenetic changes, and is most extensively studied in cancer. It has
recently been shown that aberrant DNA methylation may cause other common diseases such as diabetes,
metabolic diseases, allergies, autoimmune diseases and neurodegenerative diseases. The methylation changes
occur in a tissue-specific manner during normal aging, which has been identified as age-related methylation
(ARM). ARM is an index biological age (Epigenetic aging clock), and is linked to pathological age-associated
diseases.

We have shown aberrant DNA methylations in oral cancer and precancerous lesions. Recently, we
demonstrated methylation profiles of the CpG islands of extracellular matrix-related genes in the periodontal
cells stimulated with lipopolysaccharide (J Peiodont Res, 2016; Int Endo J, 2020), and hypermethylation of
CpG islands of Sirtuin 1 in clinically healthy oral epithelium of tobacco chewers (Clin Epigenetics, 2020).
Aberrant methylations are observed even in the absence of oral lesions under certain environmental conditions.
The hypermethylation of Sirtuin 1 considered as an anti-aging gene may be a marker for biological age.

In this symposium, involvement of aberrant DNA methylation in pathological aging in oral region will be
discussed.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

142



J. Oral Biosci. Suppl., 2020

US11-3 ZILYNA I—EDETICEH 3 =R MiEh D EILICDOWT

Ok ¥k
BER Belevh pae &

T4 1Tk 2 1O L7k 12 AR U A = AR IS (Vmes) OFESHINEIEAST Vv N A < —95% (AD)
DHEFTICHDL L Z L 2R L TE 7225, Vmes tifEMLo L]  AD O#EITICHEG§5 2 0%
Aoz, AIX3xTg-AD EF NI A2 ffivy, MEICE > TED X)) BB AE L HHh, Fhp
EDLHIZAD ICHEDL LI OWTHRE L7z, Vmes 3= LARSR OO THHICHEL 7
IEA KRB (AB) PAFHINICEI L TBY, BILITH > TO Vmes ffEHIZIZD A B DILHE
MBI U7z, —J5, AD ¥t e L CHl D A2 FHRE L7273 af FROEBENR I LS
TWVWAY, TOT73I0L FRZEKRT S ABBED L) ITERINL T AL AL V.

Falx, MRHRENO ABORTEZFRS L, MMk 5K S5 Heme Oxygenase (HO)
EHEEOF — b7 7 TV = L2DOREICRBFEL TV, SOAL/HO F— b7 7 TV =23 & -
TEBEEIML, ¥4 XD KELLoTW2 BMOYTZADOAB/HO A — 7 7 TV —2A121F3
Ny P T7OARLELTHBEEZRD AR BNEICETN TV ) VB LY 7 B OM/NE
DI = 77TV —2HNICEDLNTEY, Vmes fFAIL OGS 2 ML PAH 2R L7z, Al
JoldBEFGVPEVHIITH Y, =177 TV —=20%  LIUSHIIAIED A U 5 bl TlE WS,
AR VBALY w2 &L A=+ 7 7 TV =224 UMD, Pkl EomMREEGICL -
THIAEASEEE T L E ) &, MENICEE L AR YIRILY TSN S TL v,
FAOMBLOMBBEZ I ZHZ L, ZhA T 72 oHsl % 4 S et AR S /.

(FIRAER] HHIFBHIP LN L2 EST 5.

US11-3 Aging of the trigeminal mesencephalic nucleus in the progression
of Alzheimer’ s disease

OGoto T
Div Oral Anat Cell Biol, Kagoshima Univ Grad Sch Med Dent Sci

We have shown that nerve cell death of the trigeminal mesencephalic nucleus (Vmes) that occurs when
teeth are lost is involved in the progression of Alzheimer’s disease (AD), and “aging” of Vmes nerve cells
also contributes to the progression of AD. Using 3xTg-AD model mice, we found that amyloid B (AB) was
particularly strongly expressed in Vmes among the nerve cells of the trigeminal nervous system, and AP
deposition was also increased in Vmes nerve cells according to aging. On the other hand, the formation of
amyloid plaques mainly composed of extracellular AP is well known as a characteristic of AD, but it is still
unclear how AP forming the amyloid plaques is generated.

We investigated the localization of AP in neurons and found that it was localized to the membrane of
autophagosomes positive for Heme Oxygenase (HO) formed from the endoplasmic reticulum. The number
of AB" / HO" autophagosomes increased with age, and the size also increased. A" / HO" autophagosomes in
aged mice contained not only mitochondria but also cytotoxic A4 in their lumen. Phosphorylated tau-positive
microtubules were also found in autophagosomes, indicating active intracellular metabolism of Vmes neurons.
Nerve cells are usually long-lived cells, and cell death does not occur if the number of autophagosomes
increases. When nerve cells that contain many autophagosomes including A4, and phosphorylated tau undergo
cell death due to nerve damage such as tooth extraction, intracellularly accumulated AB4+ and phosphorylated
tau are released outside the cell; It has been suggested that it causes cell death of surrounding cells, which may
also create a chain of cell death.
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WS-1 BRI F XILF RO EEEREIrD SIERIILE I F XIILBRRALEE
A D ~EMR L EERAZED Translation ~

O Bg¥-"%, #7 HARF, JEH 308
BRI, RRER TIRERRRE R, CREOR BRAERERE, TEIRK 8 RAEEW

I ANVEHERARICIE, EENERNICK > TEL L #EETETF X VEEERASE R RENER
WCEB 7y RIEREDPHFIAEL, TOREIL, TF AVEBEI B L 72RO - 2 VIEHMRO
ARSI & o T, OB, REHA, KAKICEIZHE ST A, 4, Molar-Incisor-Hy-
pomineralization (MIH) &IFEN 5, W)k & —RKHEAKICHRE L7z A VETERA 2N L
THEY, KIPTHLRH20%D/NRITBIEING Z EME I N, FORNA - wWRIERZHHINT
WS, IAEBRBUEM ORER 2 F 722 1K & 3 2A KL T XA VETERA S E O R H
BRY,

I AVEIE, FERBMEMETH Y, BRPICEES N F AVEPERNTBEINS Z L
RV, L72A > T, EERICH Lo = X VEIZE, BERERICZ T 2 A RBREOREN
ZOFFEFRMEINTVWELEEZ NS, MIH QJEHSIAEZORERTI2H 5 &3, ke
FE— KW ORI ICH % 720, AT - 2 VML OB RE R & 25T - X VETEHL
AEZF VT2 RESE . MIH OFRK - WEFHO 2O, B = - 2V FlatErg~ o B
R LETH 5.

AHEERTIE, BAKMEZF AVEEEAEEZEZD2RADF —N—Ea—L LT, TFAVE
MEsoAIKAL T 02 A %) A = - 2 VIEFEMICO W TORBENELIRY K Y, B+
AOVIERIBL ORERERGFE DA = F A VEIEEAZDOEEREIZOWTH MIH 2 &0 THRAT 5. K4
JRALEL T F X VEEEA I T 5 TRz @O 72 BRMIE 2 E 2 5551280V ThH, Rz
AOVEEMIRE DR E 0B X ORI INL LR EHETHLI L2 BRL
L 72w,

[(FIRAER] HFSFREIP RN L2 EFT 5.

WS-1 Enamel hypoplasia: Consideration of ameloblast function during
the maturation stage in clinical and basic research

(OOka K"? Ogata K*>°, Harada H*

'Div Pediatr Dent; *Oral Med Res Ctr; *Div Funct Struct, Fukuoka Dent Coll; ‘Div Dev Bio Reg Med, Iwate
Med Univ Sch Dent

A variety of genetic and/or environmental factors are necessary for the formation of healthy enamel, ex,
amelogenesis imperfecta (Al) and dental fluorosis are caused by genetic and environmental disorders,
respectively. Some of factors exert an essential role in enamel formation and any disruption of them results in
defects including hypoplastic, hypomaturation and hypocalcified enamel. As current knowledge, Molar-Incisor
Hypomineralization (MIH), enamel hypoplasia observed in the first permanent molars and the incisors only, is
considered to be caused by an environmental problem at the specific time of dental developmental stage.

Enamel is non-metabolically structure, therefore, the enamel phenotype expresses directly reflects the
influence of the biological environment during tooth development. If the cause of MIH is due to postnatal
environmental factors, so that the dysfunction of ameloblasts in maturation stage of the first molars and the
incisors induces enamel hypoplasia in MIH.

In this presentation, as a first overview, we summarize the current research topics about Al, and also introduce
the clinical features, including MIH. We want to share how important to understand the function of ameloblast
in maturation stage for considering clinical treatment including prevention for enamel hypoplasia.
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WS-2 EAR2ZYDeIFKXIERBRABIKILERIE YL DREE

Oy s, #H& %2, A B
ALK Beok AR, CHUILK Besh ANEBE, K Bes R

EyIVDidbor sy I L3R L), RADKRNTERTELZEY I Y Thb. HILEH
WMICHrbllTalATa— b8 EN5EY I DL, MK BhEE2 AL THEER (1,
250HD3) &40, MhAN T LBEOHTHE R L% L OEGHRICES LTWwa, EE, HIGIEE
MWo®D, HETIEOOZHRLICED, ERMICENBRERAMCT L, SFICE, BE
MBPOE S Iy DRZICEBEIEMELS WML, BFREICBWTHEICZ>Tws, ¥4 3
YDRZIZEDVFIET 5L AW, BORFIIMZTF ANVEERAETEDOONL I b, K
iFECld, €4 I Y DAL F ANVEBEZIH) TF A VIFEMREIC EORITIERH L T % O b %Kit
L7 EBICIZHEEE Mtk T 5 SF2 B X OG4E 145 Hih, 175 HE o~ 7 A HIE %2 v
7o, MIREB X OHERERIEERC Y I VD ERINTEE, TARTIAF Y, TAUF= Y,
MMP-20 %D TG X VFEMIO 5L~ — 7 —BIZFORBIFHES N, €F I 2 D etk Lzl
fo % TF X VIFEMIAN L MLFE T 2EHRH A EBHSNIho7z. EHICEFI VDAV
VY LREICE DS TORBEEEAN LT F AT M) v 7 ZADLRAI EE 2 & E % T
Wb ZEHTRBE SN

SEOFEFREBLT, F—KARELUHICHE L T F A VEERAELHIET LA T, Bt
k& b #E 2 b b Molar-Incisor-Hypomineralization (MIH) T®O I F X VEKAIKILBIERT & €
¥IVDEDOBEEIZOWTHEREIRD .

(FIRAER] HHIFBHIP LN L2 EST 5.

WS-2  Regulation of ameloblast differentiation by 1,25
dihydroxycholecalciferol

(ONakamura T', Wakamori M', Fukumoto S**

'Div Mol Pharmacol Cell Biophys; “Div Ped Dent, Tohoku Univ Grad Sch Dent; *Sect Pediatr Dent, Kyushu
Univ Grad Sch Dent

1,25 dihydroxycholecalciferol is the most potent Vitamin D metabolite and is an essential hormone for hard
tissue development such as bone and teeth. An inadequate exposure to sunlight or supplementation of vitamin
D in children causes rickets, a disease with the mineralization defects in bone and teeth. Recently, the number
of identified cases of rickets is increasing in Japan as well as other countries. To clarify the pathogenesis of
hypomineralization of teeth in rickets, we analyze the roles of vitamin D in dental epithelial cell differentiation
into ameloblasts and in mineralization of enamel matrices.

We will discuss the potential roles of vitamin D in enamel formation and the relationship between
hypovitaminosis D and the disease onset of Molar-Incisor-Hypomineralization (MIH), that is considered a kind
of modern diseases with a developmental enamel defect characterized by demarcated opacities in permanent
first molars frequently associated with the permanent incisors.
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WS-3  FFEAT - XILEFHBAD 1 F > Eixikid

Ot 15, MA 5, @G o W
FR R i 2

IF A NVEIZIZF ANVGFMMBA W L2 F ANVE Y V87 REFGBEEICBWTHA SR, v
VAR T ATV LAEEMEDL I LK o THAMRICELT 5. 2 A VEMBIE S X VE
TR OB TH 528, FHEICTF A VEILE LM OBER R ZHZ L TEDL. 208
REBZTCZFANVEIBEKEEINDE ANV T LR EDAL F VidF A VIEMIE %S 5 5%
HoTWBREEZONS., RABRAFT VFXANR T VAR=F =T F A NVIFEMILICHIE L T
W5 Z LD o TWADS, K2 STIM/ORAL CNNM4, SLC24idk MZBIT 5T F A IVEBEA
IEDFENBEET L LTHRESINTWS, 4, Transient receptor potential (TRP) F x A )LD
12THA TRPM7 ST AET IV TIF ANVEBRICHFGF L TWALIEFHLNEL->TETW
5. Trpm7 BAEFI13 T F A VI ESFE L, =F A VEMBO ML ES I ONEH S ERT 5.
FRRRRE Trpm7 2 274 2 aF WV KO v 7 A (Trpm7 ¢cKO) 1=+ A VEAIKIEDBIKRT L, =5
ANVE CamDIKTAEDO LIS, TRPM7 i3FF—E N XA VU 2FbHY VELEEE L TH kAR
LTENG, ) VBALOREBIZ T ERREICIHERS I AXHT L 2 AH, TF ANVEEEA
RO L NI, FOREL Trpm7 cKO =7 AZETIE hh o/,

CHDZ LI TRPM7 25T F A VEERIZBWTA F v F v 2, V) VBILEEROW T OWEL A
LTWAIZERRELTWAS, 4 VIEOFEM L BREER A 4+ ¥ F v AV E L OME/ERSE, Bk
BRE WD, 51, invivo DFENT ST F AIVEA F Vil OMHICEREIC R > Tl b EE X
bha.

(FIZEMER] HEFIFRRMHIAS LN L2 EHET 5.

WS-3 lon transport in maturation stage ameloblast

(OShin M, Okamoto F, Kajiya H, Okabe K
Div Cell Physiol, Fukuoka Dent Coll

Tooth enamel consists of protein-rich matrix at early stage and the proteins are replaced by Ca’" and Mg*"
ions during the maturation. Ameloblasts form enamel and also are characterized as barrier between enamel
matrix and surrounding tissue. Ameloblasts have role to transport ions into enamel layer. Various ion channels
and transporters were identified in ameloblasts. Among them, STIM/ORAI, CNNM4 and SLC24 are known as
genes caused amelogenesis imperfecta. Transient receptor potential M7 (TRPM7), one of the TRP channels
has been recently found to function during enamel development in mouse. Trpm?7 gene is highly expressed
in ameloblasts, and the expression increases with ameloblast maturation. Enamel in epithelial specific Trpm7
conditional KO mice (Trpm7 cKO) decreased degree of calcification and the calcium amount. TRPM7 has
kinase domain and works as a kinase. Enamel in TRPM?7 kinase dead mice showed malformation, but it was
not severe compared with that of Trpm7 cKO.

The finding suggests that both TRPM7 channel function and kinase function are critical for enamel
development. The further in vivo experimental system might be needed to understand characteristics of ion
channels in enamel development.
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WS-4 RAEITFXILEHBEICEHS TS 70 R TOFREEE

OXE B3, Ml G 8, il (o) M58, P (RJF) ER?, Al ¥,
PRI RIS, R 3

VEEER B AR, YAEEK Sk BRREAL, CBOK FESER AR, TMEMOR SRR

AT OV pH IR I A TV ORE, ¥ U7 OGRRINEIT) LTS ANVE
OAKALZH S . TS ORERIIREZERIIZERE ICHBE SN T 5 —F, ZoMk i CaKILR
FAVEERAEZZG| ST T, L7z2d o THRAMW = F 2 VBRI 2 & = X 2 0PEIE Ll
F A IVEEAZE O RIFEEOGHR T - BH - IHREOME B W TLERTT R TH 5.

WAl ATPase (V-ATPase) i&, V)V V' — ARHIBEICRIEL, ATP OhkGfEE %L CTT o
by EERE L CHBEEREEZ R T A7 s Ry T THSH. V-ATPase i 13O T2 b2 5
Y, FO5H6MIITMIE - ANVTATRERN LT AV 7 —APFEL TS, T E TH#k
Bl A OVIERINEIC V-ATPase 235HL L, MBEAARBEORELICHEG L Twas Z LiZmbTni
B, FOT AV T+ — LFFREERRBIIFEMICHRE ST iw, 22T, L, Bz 2
WVIEHINLIZ BT 5 V-ATPase D3 %2 <7 ADOH & W CEENICHARZ & 25, KEAHO R RE
fZFELTHIONS 3T A4V 7+ —2DEMELBHLTWDL I Db ol £ TIF X
IWIEHIIBRF ) a3 RIS T AR L2 L 2 AH, AER I 7 v 7 2o o A VEBKRA D
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PACAIRAL R T F A OVE TR A SIE O FEAE O W REME, & 5 1213 Molar-Incisor Hypomineralization
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(FIZRAER] HEHIFEHIP LN L2 EFT 5.

WS-4  The novel role of proton pump in maturation stage ameloblast.

OO0tsu K', Tkezaki S', Goto-Matsumoto N?, Nakanishi-Matsui M*, Wada Y°, Sun-Wada G-H*,
Harada H'

'Div Dev Bio Reg Med, Iwate Med Univ Sch Dent; > Dep Biochem, Iwate Med Univ Sch Pharm; *Div Biol Sci,
Inst Sci Ind Res, Osaka Univ; 4Dept Biochem, Doshisha Women’s Coll

Maturation stage ameloblasts (MSAs) are responsible for enamel mineralization. Thus, a deep understanding of
the regulatory mechanism of MSAs is essential for elucidating the pathogenesis of enamel hypomineralization.

Vacuolar ATPase (V-ATPase) is a proton pump, which transports proton coupled with ATP hydrolysis to
form an acidic environment. Although V-ATPase was known to be expressed in MSAs, the isoform specificity
and the detailed function remain unknown. Therefore, we investigated the expression of V-ATPase in mouse
ameloblasts in detail and found that a3 isoform, which is a causative gene of osteopetrosis, was specifically
expressed in MSAs. Then, we showed that ameloblasts-specific a3 knock out mice presented enamel
hypomineralization. The histological analysis revealed that MSAs had an abnormal morphology, detached
from enamel matrix and formed cyst in the mice. Furthermore, the functional analysis and RNA-seq analysis
of a3 knock out cells revealed that a3 was essential for acidification of extracellular environment, and vesicular
transport containing extracellular matrix.

In this presentation, we will discuss various roles of proton pump in enamel mineralization, the possibility of
congenital enamel hypomineralization caused by its disruption, as well as whether the proton pump could be a
causative gene of Molar-Incisor Hypomineralization (MIH).
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(FIZRAER] HFSFBEIS RN L2 EST 5.

WS-5  Functional analysis of G-protein coupled receptors in maturation
stage of ameloblast

(OChiba Y', Saito K', Yoshizaki K*, Fukumoto S"*
'Div Ped Dent, Tohoku Univ Grad Sch Dent; *Sect Pediatr Dent, Kyushu Univ Grad Sch Dent

In this symposium, we would like to discuss other GPCR family members that are expressed in maturation
stage of ameloblast and contribute enamel mineralization processes. G protein-coupled receptor GPCRs
regulate various cellular functions via intracellular signaling regulated by G proteins. Tissue-specific GPCRs
play important roles in organ development processes, however, it is little known about the roles of GPCRs
during tooth development.

In this study, we found that uncharacterized GPCR Gprl15 was highly expressed in maturation stage of
ameloblast. We created Gprl15-knockout (Gpr115-KO) mice and found that Gpr115-KO incisors were chalky-
white in color, which indicates enamel hypoplasia. In Gpr115-KO tooth germ, the expression of carbonic
anhydrase 6 (Car6) was suppressed in maturation stage of ameloblast and showed larger acidic area in enamel
matrices, resulting in porous enamel crystal. In vitro analysis revealed that the decline of extracellular pH
induced the expression of Gprl15 and Car6 in dental epithelial cell line. Further, this induction of Car6 was
regulated by downstream signal of Gprl15.

Taken together, Gprl15 specifically expressed in maturation stage of ameloblast was induced according to
extracellular pH decline and contributes enamel mineralization processes by bicarbonate buffer system via
induction of the expression of Car6.
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[(FIZEHER] ZEF ARSI L2 EHET 5.

01-01 Association between rhythmic masticatory muscle activity and
sleep cycles in children

(OShiraishi Y"?, Yamashiro T°, Kato T
'Dept Neurosci Oral Physiol, Osaka Univ Grad Sch Dent; “Dept Orthodont, Osaka Univ Grad Sch Dent

Sleep bruxism (SB) is prevalent in children. However, the pathophysiology remains unknown. This study aimed
to assess the occurrence of rhythmic masticatory muscle activity (RMMA) in association with cyclic sleep
fluctuations. Polysomnographic recordings were done for SB children (9 boys and 5 girls, 10.442.5 y.0.) and
control children (4 boys and 11 girls, 10.6£3.2 y.0.). RMMA, arousals and movements were visually scored.
Cortical delta power and autonomic activity were quantified. Each sleep cycle was divided into four NREM
sleep segments and one REM sleep segment. Delta power, autonomic activity, the frequency of RMMA,
arousals and movements were calculated for each segment. Both groups had normal sleep architecture. The
cyclic changes of delta power and autonomic activity over sleep cycles did not differ between the two groups.
RMMA occurred more frequently in SB children than controls over sleep cycles. In SB children, RMMA
episodes and arousals occurred most frequently in the last NREM segments before REM sleep, characterized
by a decrease of delta power and an increase of autonomic activity. The results suggest that SB children had an
altered oromotor response to cyclic sleep changes compared to controls under normal cyclic sleep processes.
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(FIZRAER] HFSFBEIS RN L2 EST 5.

01-02 Quantitative analysis of masseter muscle tone during sleep in
patients with sleep bruxism

(OToyota R"? Kato T

'Dept Neurosci Oral Physiol, Osaka Univ Grad Sch Dent; “Dept Prosthodont Gerodont, Osaka Univ Grad Sch
Dent

Introduction: Patients with sleep bruxism (SB) are believed to show increased jaw muscle excitability.
Purpose: The purpose of this study was to compare masseter muscle tone between SB and control subjects.
Methods: Video-PSG recordings were done for two nights. The data of the second night was used for the
diagnosis of SB and the analysis of electromyographic (EMG). Rhythmic masticatory muscle activity (RMMA)
was scored according to the standard rule. To quantify of masseter muscle tone, EMG was integrated for one-
second mini-epoch over the night. The values were logarithmically converted and then a Gaussian mixture
model clustering analysis was performed to determine the cluster representing a low-level EMG activity, i.e.,
muscle tone.

Results: RMMA occurred more frequently in SB than control subjects over all sleep stages. Mean values of
the cluster with a low-level EMG activity were the highest in StageN1 and the lowest in StageR. However, No
difference was found between the groups for all sleep stages.

Conclusions: These results suggest that contrary to common brief, SB patients have normal stage-dependent
control of masseter muscle tone during sleep although rhythmic activations are exaggerated.
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01-03 Repeated treadmill running exercises reduced orofacial
hyperalgesia following social defeat stress in mice

(OHasegawa M', Okamoto K2, Fujii N', Yamamura K*

'Div Dent Clin Educ, Grad Sch Med Dent Sci, Niigata Univ; ’Div Oral Physiol, Grad Sch Med Dent Sci,
Niigata Univ

Physical exercise can reduce chronic pain related to psychological stress. This study determined the effects
of repeated treadmill running on orofacial hyperalgesia in a mouse model of psychosocial stress. Adult male
C57BL/6J (Experimental group) and ICR (Resident aggressors) mice were subjected to Social Defeat Stress
(SDS) or sham conditionings (10 min/day, 10 days). Experimental group was used for the further experiments
as stressed animals. Treadmill running exercises was conducted in SDS and sham groups (6 meter/min, 30
min/day) 30 min after each SDS or sham conditioning. On Day 11, SDS and sham groups were subjected to
orofacial formalin test. Formalin was injected into the masseter muscle to measure the duration of grooming
behaviors in early and late phases. In non-treadmill exercise group, SDS significantly increased orofacial
behaviors compared to non-SDS group in both phases. In SDS group, treadmill exercises significantly reduced
grooming behaviors in late phase compared to non- exercise group. In sham group, treadmill exercises had less
effect on grooming behaviors compared to non- exercise mice. These finding indicated that repeated treadmill
running may suppress enhanced orofacial nociception induced by psychosocial stress.
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01-04 Ascending projection of jaw-closing muscle-proprioception to the
intralaminar thalamic nuclei in rats

(OSato F, Tsutsumi Y, Furuta T, Yoshida A
Dept Oral Anat Neurobiol, Osaka Univ Grad Sch

An invasive intralaminar thalamic stimulation and a non-invasive application of oral splint are both effective
in treating tic symptoms of patients with TS. Therefore, these two treatments may exert some influence on the
same brain region in TS patients. We thus hypothesized that the proprioceptive input arising from the muscle
spindles of jaw-closing muscles (JCMSs) is transmitted to the intralaminar thalamic nuclei. To test this issue,
we morphologically and electrophysiologically examined the thalamic projections of proprioceptive input
from the JCMSs to the intralaminar thalamic nuclei of rats. We first injected an anterograde tracer, biotinylated
dextranamine, into the supratrigeminal nucleus which received proprioceptive inputs from the JCMSs. A
moderate number of biotinylated dextranamine-labeled axon terminals were bilaterally distributed in the
oval paracentral nucleus (OPC) of the intralaminar thalamic nuclei. We also detected electrophysiological
responses to the electrical stimulation of bilateral masseter nerves and to sustained jaw-opening in the OPC.
After injection of retrograde tracer (cholera toxin B subunit or Fluorogold) into the OPC, neuronal cell
bodies were retrogradely labeled in the rostrodorsal portion of the bilateral supratrigeminal nucleus. Here, we
show that proprioceptive inputs from the JCMSs are conveyed to the OPC in the intralaminar nuclei via the
supratrigeminal nucleus.
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01-05 Impacts of chronic intermittent hypoxia on the trigeminal
somatosensory system in rats

(OKatagiri A', Kishimoto S"?, Kato T'
'Dept Neurosci Oral Physiol, Osaka Univ Grad Sch Dent; “Dept Dent Anesth, Osaka Univ Grad Sch Dent

Purpose: The purpose of this study was to investigate the immunohistochemical changes in the trigeminal
ganglion and trigeminal subnucleus caudalis after chronic intermittent hypoxia (CIH) in association with ocular
and intraoral sensitivity.

Methods: Male Sprague-Dawley rats were exposed to chronic intermittent hypoxia (CIH) in the light phase
(14:00-20:00; sleep period) for 16 days. Ocular sensitivity and intraoral sensitivity to capsaicin were assessed.
The TRPV1-positive neurons and activated satellite glial cells in the trigeminal ganglion, and cFos-positive
neurons and activated glial cells in trigeminal subnucleus caudalis were analyzed.

Results: Ocular sensitivity and intraoral sensitivity to capsaicin were increased during CIH loading; however,
the hypersensitivity was recovered after removal for CIH. The number of TRPV1-positive neurons and
activated satellite glial cells in the trigeminal ganglion increased. The number of cFos-positive neurons was also
increased. However, no changes were found for the activated glial cells.

Conclusion: CIH induces reversible hypersensitivity in ocular and intraoral accompanied by peripheral and
central sensitization.
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01-06 Context-dependent neural activity of gustatory neurons in the
insular cortex during a cue-guided lever-manipulation task

(OKajiwara M"?, Kobayashi M*
1Dept Anesthesiol, Nihon Univ Sch Dent; 2Dept Pharmacol, Nihon Univ Sch Dent

The insular cortex (IC) is a structure for the gustation and is consisted of GABAergic inhibitory neurons
and glutamatergic excitatory neurons. It is well known that IC neurons not only respond to four basic taste
stimuli but also code gustatory palatability. Furthermore, previous studies demonstrate that IC neurons show
the context-dependent firing activities and their neural activities are plastic. However, little is known how
IC neurons, especially inhibitory neurons, behave in the cortical local circuit during a gustation-related task.
Here, we performed extracellular unit recording from rat insular cortical neurons during a cue-guided lever-
manipulation task in which saccharin solution was provided as a reward. We classified recorded neurons into
putative inhibitory neurons as FSL and putative excitatory neurons as non-FSL. During a reward-waiting
period, 40% of FSL increased their firing frequencies, and 54% of the increased FSL during the waiting period
were facilitated during the taste-intake period. On the other hand, most non-FSL did not show a significant
change in the firing frequency during the reward-waiting period and taste-intake period. Thus, putative
inhibitory neurons are more sensitive to the context-dependent taste stimuli than putative excitatory neurons,
and this profile contributes to sharpen taste palatability.
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OKawasaki Shiori, & 7, /Mk EZ
HK B Hea

= AR I O B S TR SR SN i AR ER L, BT 5720850 QOL ##F L <
ETFEE5. EBEHEETIE, KMHEROEEOHRZ% S FTHRMBERICE T 2 &0 R M E
WIS E R % 72 LT A WHENED D 2 5 Z OFEIC O W TIEIAHTH 5. £ 2 TRIFETIX, T
FT PRI PO % % 6 2 KB R BR T O T O R ICEMRmICE S5 L Z 2 5 Tw B M
o (VIPAG) (275 H L TRl R o FRA fRe ] 5 122850 2 & 72 3T REVE DS B 2 I FEISC D W T
HZEMICHRE L7z, EBRICIZ VGAT-Venus b v ATV z=v 279y be v, Hffk=2—n0
&P L7 BT Alexad88 b L < 1 Alexabd? THIEI NNV SNtk b L —H—ThHsralL 5
M+ B (CTB) % vIPAG IZ{EA L7 1#RM%IC CTB Btk Milg 23815 2 L 5 IR IC D W T
ORISR L, b= 2 — 0 v OBREENEFE 2 AT L7z, CTB Bt R T SR A% &
Btk OE D122, B, TSI B X O — R E RIS M 5580 bz, T s KIMEEE
@ CTB B PEMilgid 12 5b IS0 3 2 KAV 25K % 15 o T 7z, RIS B2 B T PE B
RS 82 TH D mCherry # A— F$5T7F /Mitky A VAZFEAL, &1+ HE
mCherry TEGREN TV AHIZE DG EZMRBE L72E 25, vIPAG WIZHE#R I - iR sh
72, B VIPAG IIZIHME = 2 — g VS = 2 — 0 VICIRIE L CTHEIEL TV A2, BRE» S
DOMBERIIIZ 2B M TRELRTY XD SN o7z DLEOKED S T4 WA IH R 5%
CBI5-3 2 HiKE R PRI L, TEEDR BRI - R 4 2 V2 B3 2 8k 4 RBRFIRO A7 53
PR RIS 2 KN 25 D AT %225 Z BB NI R - 7.

(FIZEMER] HEF IR LW L2 EHET 5.

01-07 Anatomical mapping of projection neurons to the ventrolateral part
of the periaqueductal gray matter in the rat

(OKawasaki S, Nakaya Y, Kobayashi M
Dept Pharmacol, Nihon Univ Sch Dent

The ventrolateral periaqueductal gray matter (VIPAG) controls the descending pain inhibitory system, however
it has been still unknown how neural activities of the vIPAG are regulated by higher brain regions. We
anatomically explored brain regions that project to the VIPAG especially focusing on the higher brain regions.
VGAT-Venus transgenic rats, which enable us to identify GABAergic/glycinergic neurons, received injection
of a retrograde tracer, cholera toxin B (CTB) fluorescently labeled with Alexa488 or Alexa647, into the VIPAG.
The CTB-positive neurons were distributed in the ventral hypothalamus, central amygdala, and cerebral cortex
including insular, prefrontal, and primary somatosensory cortices. Most of these CTB-positive neurons in the
cerebral cortex were large pyramidal cells in layer Vb. Next, adeno-associated virus encoding mCherry, the
red fluorescent protein, was injected into the orofacial-region-related insular cortex. The distribution of axons
labeled with mCherry in the vIPAG was examined one month after injection. The VIPAG involves inhibitory
neurons mixed with excitatory neurons, but no significant difference was observed between them in terms of
axon projection from the insular cortex. These results suggest that the vIPAG receives projections not only from
brain regions that control emotion and sleep/awake cycles but also from the cerebral cortex related to orofacial
region.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

155



J. Oral Biosci. Suppl., 2020

01-08 v FEBREE GABA EEIEMEINES F T REICHITE = a—OV%KTE
HREART 481 X h = X L DfREA

OFHR &7, A 530, Ak B2’
THOK 8 R, HOK B SR

[H] iR - DIREAMRHAER IS BT 2 ARG 1, U LIS B R0 0l il % 20k LG
PofREEWS. ERO—DIZ, KRBT X 0 DR IR o B IE WS A3 5 KMz
B (IC) OMKRBIKROUELZRITIENEITONS. REOWHE=2 -0 Of T fast
spiking =2 —1 » (FSN) 1, BfEM=2—0 v Th s8N (PN) Zimbciifl+2%, =
OMHEMBIZZE O RMMBIC L D, ICAANT 2B RBEHERE 74— F Ny ZHIfITE 50
REMED D 5. ST, WEEMREEO R HSC RIWIE 2R3 8 Y% (LTP/LTD) Z2WT
AT SN T VB — 1T, IR BIEEZED ZNICOWTIERFHTH 5. 4lal, 1w 5
BACB 2 BEEROME 2 R EEE L, ZORBNNREZE2 0B EMENTECI DI
FIMEAIFR R D LTP/LTD 2T A AL A F F XY ANV LNV THHTLZE2HE L
7-.

[HEE] 5y VAWM A T A ABAZERL, £F xRV - K=Vl - XvF 75 THEIZT
IC ® FSN & PN MO B —#filPE > + 7 A% Ei (uIPSC) % ft&kfs, FSN I &8 R % 17\,
ulPSC @ LTP/LTD D340 % Blg2 L 7-.

[#58] 3585 2 FSN ORI L, PN IHET 53 F 7ACBWTLTP 3L OLTD 24
UBRT7HPBIgES NIz BHRENT L2, LTP #FRR O 2 #HEIC X > TR S5 uIPSC OIRIE
I (PPR) & #ilit% o IPSC RIES MR ICHBIBRAS R W28 iz, 72, ulPSC O FHRIE & Hil i
% @ uIPSC OIRIEBE I IZ A DI 2TRD & L7z,

[£5] ICIcBWT, BENY F 72 LRABICHEIEY 7 2128w T LTP/LTD 2P #FR S hi.
Mz <, LTP/LTD OFEE Y F T RABICELR Y, ¥ F T AREKOIEZEDE O MR Z &K
AT A 2 ERg Sz, COWEEZFHLICO Y F 7 AWMEEZEH#HTL LT, &
WRER, REEREGETE LRSS D B.

(FIZEMER] HEF IR LW L2 EHET 5.

01-08 Mechanisms for the induction of long-term plasticity in GABAergic
inhibitory synapses of the insular cortex

(OChikira M"?, Yamamoto K*, Kobayashi M’
'Dept Anesthesiol, Nihon Univ Sch Dent; “Dept Pharmacol, Nihon Univ Sch Dent

Injury of the peripheral nerves caused by dental treatment induces not only ectopic discharge and
hypersensitivity in the peripheral nervous system but also intractable plastic changes in the central nervous
system after recovery of the peripheral nerve damage. Our previous data showed hyperexcitability of the insular
cortex (IC) was observed in the ectopic pain model animal, indicating an involvement of IC in the abnormal
pain. Therefore, we hypothesize that long-term potentiation (LTP) of inhibitory synapses could make it possible
to potentiate feed-back inhibition in the IC local circuits, which effectively suppresses abnormal pain. Although
LTP in the excitatory synapses has been well explored, the mechanisms underlying LTP in the inhibitory
synapses are largely unknown. In the present study, we performed multiple whole-cell patch-clamp recordings
from fast-spiking cells (FSNs) and pyramidal cells (PNs) in IC to explore the mechanisms of LTP in inhibitory
synaptic transmission. A high-frequency burst stimulation to the presynaptic FSNs often induced a divergent
plastic changes, i.e. LTP and long-term depression (LTD), even though the presynaptic FSNs were common. We
found a positive correlation between normalized unitary IPSCs and the paired-pulse ratio of IPSCs, suggesting
that induction of LTP strongly depends on presynaptic synaptic properties.
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01-09 KEEBICEBIAMLRAR, LZVT7IOF T REN LIDKEEICE

BeRIFT

OftiE 27, KB J58P, MR KB, WRH &6, A1 SEH0, JOUREE mifl,
R —B1, WIS, AOs W, BAY

O B RIE, MR B R MK B T, K BRI, R B R

[H] AR EAARGE 28 s, OEEOEEEZHET S 2 EAME IR TS,
72, Loy T rIUF Ty % (RAS) HERITHLH T 7Y (Cpt) &, LDIEY EFY »
T LRI EE D OFH B OAREREETH L. e L, HERHL Y Y2~ 2D FHEYH
2% L7z~ AET )NV (Bite-opening; BO) #H\WT [Cpt IZAATANC L D iFEF SN 508885
BEZFHTL] I RFEELT, ToORIEZRAL. [J5EE] B~ 2 (C57/BL6), X HEEE,
BO %, Cpt#: (0.1g /L Z&&8FkK), BO + Cpt BED 4 BEIZ4T, BO ALE 2 8%, L2 H5H L,
R, fHER, LTI—ICX)OBEZRARL. THAMNLAY——ThoMEINFIAT O
EEFHIIL 72, [R5] BO #:3B X UV BO + Cpt BEOKE1X BO AL £ %278 L, BO ALiE
5HETIE, KICELE. 20, MEEOAREIIEA IS5, BO WEROAREIITEL R
oz, DIEXOEE (OHERE (mg) /KEE (mm)) &, 4HETEREENBEINEro 7.
AMLVAR—=H—THhAMHFEINF AT HiE, BO LS W BO+ Cpt HEOWF NG A A
WL CABICREMEEZ /R LA, MEMICHEZIMRA SN o7, §4bHBOICLS A
L AR Cpt OPFHIIEEZ G2 W EZ2RIBLTWS. LT I—2HWwTORERE (0%
= (LVEF) LR (% FS)) #&MfilL7-& 24, s L LT BO BTHEISHA L22s
(P<001), Cpt OBEHIZL Y BOIC & 2.0 BB T XA B ICHfl Sz, [FEe] DLhofER Ly
BO 2 & %D BERER E 13 RAS OIGTEILZ A L THFS S B WREMEAVRIE S 7z

(FIZRAER] HHIFEHIP LN L2 EST 5.

01-09 Occlusal anomalies reduce cardiac function by the renin-
angiotensin system

Olto A", Ohnuki Y?, Umeki D', Suita K?, Ishikawa M°, Yagisawa Y', Matsuo I, Hayakawa Y’
Tomonari H', Okumura S*

'Dept Orthodont, Sch Dent Med, Tsurumi Univ; “Dept Physiol, Sch Dent Med, Tsurumi Univ; *Dept Oral Anat,
Sch Dent Med, Tsurumi Univ; ‘Dept Periodont, Sch Dent Med, Tsurumi Univ; *Dept Dent Anesthesiol, Sch
Dent Med, Tsurumi Univ

Occlusal disharmony has been suggested to increase sympathetic nerve activity and increase the onset of
cardiac dysfunction. On the other hand, renin-angiotensin system (RAS) inhibitor captopril (Cpt) is most
effective for preventing cardiac remodeling in patients with heart failure. We thus hypothesized that Cpt might
prevent cardiac dysfunction induced by occlusal disharmony using a bite-opening (BO) mouse model which
was developed by cementing a suitable appliance onto the mandibular incisor. Mice were divided into four
groups: 1) Control, 2) BO, 3) Cpt (via drinking water containing 0.1g/L), and 4) Cpt + BO. After 2 weeks, we
examined cardiac hypertrophy in terms of cardiac muscle mass per tibia length ratio and they were similar
among the four groups. Serum corticosterone, a key biomarker for stress, was significantly increased in the BO
and BO + Cpt groups compared to the control, but the magnitude of the increase was similar. We next evaluated
cardiac function in terms of left ventricular ejection fraction (LVEF) and fractional shortening (%FS) and
confirmed that both parameters were significantly decreased in the BO group compared to the control, but Cpt
ameliorated the dysfunction. These results suggest that BO-mediated stress might induce cardiac dysfunction
through the activation of RAS.
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01-10 FMNIRRE (EH4FEY) BREREICERET 3 0HEEREEICH L TD
BEEICHEZRIET LB FHIRETRT

ORI R, KE O58°, Wl Fi6°, A S8, Ok 277, B2 —0P,
WA B, fm BHP, R L RAT 8

VEOK B BRI, CEEOK pR ZRBE CEROK R MR T, EBOK B ARIE, CEEK o SR

[ 5] A RE R EDOLEND A b L AR X 5 R OBV 2 15 01X, R E L2 ER S
BLHRTFO1 2L LTHEAENTVS, BIMHRLVIHANVRAIEL LT bAOFEKGHRE] Sh
TWAHREF S VY VI, LEM (58) 7FoVBgY 25—+ (AC) HEEHZ LI E2ZWMELT
W5, TZTEAE [REEFISERT L2.0EREREICT LT, €578 I3AHRGBHEEICRS ]
EWIHIIRFE T, ToMEEr A7z, [HW] <7 A& 8% (Bite-opening: BO) E IV T3,
BOICX A HOED A b L RN T 2 B M EARAIBCIREIC X D O EDTHE SN L. A5t
TIE BO €7 IVIODEE AC RS (¥ y) &S 32 L Z0MENIHI NG L)
Wit % 72C, MM OMEEZ A7z, [J7] M 16 B C57BL/6 w7 A% 1) 2>~ Fa— Vi, 2)
BO#, 3) ©¥ 5V %458 (15mg/kg/day), 4) BO+ ©¥ S5 ¥ U HEHED 4 BEHT 72, B
BIZEH X 0 13 H BT 2 — 12 TOBREEM TV, 14 H HOBE 235 L, Ies H a2 ik ny
TEZHWTBO ISREKY 2008 7TRFN—VRA, BALA P L AL SN Y87 BB K
BB LYY S L 2RI R Z AT L7z, EER] D ORe (AEREER [%EF] ; A%N
BAEHER [% FS]) &, v b — VIl L TBO B THEIIE T LTWw2s, Foxifizy
5 OHKRSTHEEICHIRI SN (P < 005). 2) LEiHE L EB O E 4 (Masson-trichrome
staining), 7 & b—3¥ A OHANE (TUNEL staining), B{LA ML AR (8-OHAG) fiEdts
Fatk) Oz ST R b= 2284 5 Bax 7 V37 BBlOEESIZIBOHETIZa Yy b —
VERICHE L THERBEMB R SN, €0k Y 7€y offHxG THEICEHH S I (P
< 005). [#EFE] RAERFICL ) ER SN OERIEREICH L OB Y 7P VEEY 7 9 — Bkl
H BRI b 2 EAURE S L

(FIRAER] HFIFEEIP LN L2 EST 5.

01-10 Vidarabine, an anti-Herpes agent, prevents cardiac dysfunction
caused by occlusal disharmony without adverse effect on heart
function in mice

(OHayakawa Y', Ohnuki Y?, Suita K?, Ishikawa M’, Ito A*, Matsuo I°, Kiyomoto K’, Tsunoda M’,
Kawahara H', Okumura S’

'Dept Dent Anesthesiol, Sch Dent Med, Tsurumi Univ; “Dept Physiol, Sch Dent Med, Tsurumi Univ; *Dept Oral
Anat, Sch Dent Med, Tsurumi Univ; 4Dept Orthodont, Sch Dent Med, Tsurumi Univ; 5Dept Periodont, Sch Dent
Med, Tsurumi Univ

Chronic activation of sympathetic nerve activity induced by oral stress has been noted as one of the factors
leading to cardiovascular diseases. Vidarabine, an anti-herpes drug, was recently reported to have inhibitory
effects on cardiac-type (type 5) adenylyl cyclase (AC). We thus hypothesized that vidarabine might be useful
for the treatment of cardiovascular disease induced by bite-opening (BO). Mice were divided into four groups: 1)
Control, 2) BO, 3) Vidarabine, and 4) BO+Vidarabine. We first examined the effects of BO on cardiac function
by echocardiography and found that it was significantly smaller in BO-group, compared to the Control. We
next examined the effects of BO on cardiac fibrosis (Masson-trichrome staining), cardiac myocyte apoptosis
(TUNEL staining), cardiac myocyte oxidative stress (8-hydroxy-2’-deoxyguanosine immunostaining) and
its underlying mechanism. We found that cardiac fibrosis area, TUNEL positive myocyte, 8OH-dG positive
myocyte, in addition to the expression of Bax, an accelerator of apoptosis were significantly greater, compared
to the Control. More importantly, these increases were ameliorated by the co-treatment of Vidarabine. These
data indicated that type 5 AC might be a useful therapeutic target for the treatment of cardiovascular diseases
induced by oral stress such as occlusal abnormality.
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O01-11 Porphyromonas gingivalis 13 LPS D181%18 5 FICHI113B- TRLF
DOBBREITFNEN LIODBEETICRT 3 RE

OmE —BI', W Fin°, TS, A B Mmm s, ok %71
AN R, KB DR, TR 1, B B

EOK B BRREOE, CEEOK B ZRBE, CEEOK PR ORREE, ERK MR REIE, CERK o R T

[HE] 8RR 135 AR R 2 G AL S OB BIE 2 IRET 2 PG SN Twd., L LAadS
ZOHTLRXVTDRXH =X LDBNIIA T TH D, AW TIEEERBEEO MR I
5 [A)i&FE Porphyromonas gingivalis 3 Lipopolysaccharide (PG-LPS) %#¥#%5 L7-tiEHR~ 7 AET
WEVEK L [PG-LPS 181k - Frbe AR s B R OB ERIBOREZ 5 &l 2 L OBREET (o
WHETFTY) VYY) 2FET L] LWIHRHEZ T TFOMEEZ1To72. [JiE] C57BL/6/] 7 A (F
A 123847) #HWT, 1) PBS #5# (Control #) 2) PG-LPS (0.8mg/kg/day : MW G) #5-
B O(LPS ) 3) BN — 7 EWE (Fu7r5 2 u0—n) #5 (1g/L: &O#%5 : PPL#) 4)
LPS & PPL Ot H#x5-# (PPL+ LPS #) Z1ER. %554k 7 HIZISWARE F T Oz I —%2 Hw
DBRRERIE 24T » 72, EBE T RO Z M U OMmBRMEL I, 7 R b — > 2B R oMk
BEHET, v = A& 7 ay 54 v ZFEICTHTAEMFNGHG 217> 72, [##] 1) Control B2 b
L LPS 5 TOLKBIIAEICREZ R L. L2 LD S PPL #4600 L7228 Tl O ie oK
THAEEIHR E N 2) OB s (Masson-trichrome 3eft) 7 & NIZHHMEIL~—H —TH
% A-SMA 1Z LPS BECIZAZICH L7225, PPL+LPS HETAHZICHHI SN, 3) LHT7HEF—3

Z RS ® (TUNEL 4eft), 7R M —3Y A~ —Hh—Tdh 5 BAX |3 LPS BECIZAZICHIM L 724°
PPL+LPS BECHBEICHHI S Nz 4) OAMIBAOF/NNIETO Ca® FfiICEE 2R A KT VNV
(Thr-17 « Ser-16), V7 /7 ¥ v 244k (Ser-2814 - 2808) ® V) Vfbid LPS H5-# CHZ 2L
7= D3 OB PPL BEHEECHIHI S 7z, [ #5Ew ] PG-LPS D512 X % O RERE 13 X — & JE RT3
OPFRBSICL D RES Nz DL EOK R IR EARROBEMIREZ &R L, O
BVETF) VT RBERTAUREEZREBEL TV,

(FIRAER] HEHIFBHIP RN L2 EST 5.

01-11 The chronic administration of Porphyromonas gingivalis-LPS
effects cardiac dysfunction by activating beta-adrenergic receptors
signaling

OMatsuo I', Suita K*, Hayakawa Y?, Kiyomoto K', Tsunoda M', Ito A*, Ishikawa M°, Ohnuki Y?,
Y Yy
Gomi K', Okumura S

'Dept Periodont, Sch Dent Med, Tsurumi Univ; “Dept Physiol, Sch Dent Med, Tsurumi Univ; *Dept Dent
Anesthesiol, Sch Dent Med, Tsurumi Univ; ‘Dept Orthodont, Sch Dent Med, Tsurumi Univ; *Dept Oral Anat,
Sch Dent Med, Tsurumi Univ

Periodontitis was recently demonstrated to induce activation of sympathetic nerve activity and thus
cardiovascular disease might be susceptible in periodontitis patients from clinical studies. However, the
mechanism has not been clearly understood. The aim of the present study was to investigate the effects of
lipopolysaccharide derived from Porphyromonas gingivalis (PG-LPS) at a dose equivalent to the circulating
levels in periodontitis patients on cardiac function in mice, together with the underlying mechanisms. Mice
were divided into 4groups:1) Control, 2) PG-LPS (0.8mg/kg/day ip for 7 days), 3) non-selective pB-blocker
propranolol, (PPL) (via the drinking water containing 1g/L), and 4) PPL+PG LPS. We first examined cardiac
function by echocardiography and found that cardiac function was significantly decreased by the treatment
of PG-LPS, but propranolol ameliorated the dysfunction. Cardiac fibrosis (Masson-trichrome staining) and
myocyte apoptosis (TUNEL staining) were significantly increased by the treatment of PG-LPS, but propranolol
blocked these changes. The PG-LPS-induced cardiac dysfunction was associated with increased phospholamban
phosphorylation at threonine-17 and serine-16, as well as ryanodine receptor 2 phosphorylation at serine-2808
and serine-2814. Importantly, propranolol again blocked both phosphorylations. These data suggest that chronic
PG-LPS infusion might affect cardiac dysfunction via activation of the sympathetic nervous system.
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02-01 Porphyromonas gingivalis @ Fim $2E DA

OFF #ER, il bk, Pl BT
RR Bl E

(B ) R P gingivalis 3R ERTFELTHEZELTVS. ABOTELBETH 5
Fim MBI FEHR Y /37 FimA OBESICI VR EN S, K413, FimA & E OB EEE 5
YONZEN) R Yo LTHARKREII W E N, Tk, BHAREKEIZHS Rgp 70T T —+¥
WX ) NRIBHOREDREAIEZ VIRES YNV EOBEGIREDL I L EZHEL T2 512,
W83 #kHI2k 7 1 FimA (Type IV) @ XA S & OATR R L 0, MEOHEA L FimA © CE
U OREEL A D B E V) EF N ARB LT, 40, f5EHHE LM 5725 in vitro TO
FimA EE&EWOWHILZ 1T 72,

(] KW ARtz 7 ai FimA ¥ v 2878 (33277 BRHSk) %887, —), P gingi-
valis X ) RgpB ##M L7, TN ZFNnE2H BENTHID EE, FImA ¥ Y X7 BEORIZ X L EEFE
WaiRB L. ZOESEWOME 7 94 X ETHMSEMIMICE VST L. T2, 33277 #
(Type I) BX U TDC60 ¥ (Type II) HRDO T uB FimA & 737 HIZDWT, XM i % i
LD ENSOREERZ IO 22T L7

[ L £%2] FimA ¥ Y2 BORIC L D2EREWE 7 54 BV HMBATICL VLML
(JRAREE 36A). MEOELSIFITFHUL TV LI CEBMAY v h—TCho7z. T2, 33277 kB
L O TDC60 ¥R D 7T B FimA ¥ ¥ 787 B2 DWW T O X i i S ks 513, S h oL
TV WS HRHKD L D L TH ) AR CTH o 72, TNHOREDNS, WEOESIL, WK
[T Rgp 7% FimA @ N Kl 2 BRES#E L, Z D%, FimA © C R ELRL TlRE 52
bl N Ry (A

(& BAVERFZE%] Sem Ml , Matthias Wolf (F#ERMLR) |, SHBE (BK)

(FIRAER] HHIFBHIP LN EZ2EST 5.

02-01 Synthesis mechanism of Porphyromonas gingivalis Fim pili

(OShoji M, Nakayama K, Naito M
Dept Microbiol Oral Infect, Grad Sch Biomed Sci, Nagasaki Univ

Purpose: P. gingivalis Fim pili are mainly composed of FimA pilin. FimA pilin is secreted as a lipoprotein
onto the cell surface, followed by cleavage of the N-terminal region of FimA by Rgp proteases, resulting in
pilus polymerization. In our previous study, we proposed a model in which a conformational change of the
C-terminal region of FimA mediates the polymerization of pilins, which was based on the structure of the pro-
FimA (Type IV) from strain W83. In this study, we performed visualization of FimA polymer to elucidate
synthesis mechanism of Fim pili.

Materials & Methods: A recombinant pro-FimA (from strain 33277) purified from E. coli was treated with an
RgpB protease purified from P. gingivalis, resulting in generation of FimA polymer. The details of the polymer
were investigated by Cryo-electron microscopy. We also determined the structures of the pro-FimA proteins
from strains 33277 (type I) and TDC60 (type 1I) by X-ray crystallography.

Results & Conclusion: Cryo-electron microscopy revealed the structure of FimA polymer (resolution 3.6
angstrom). As we predicted, the C-terminal region of FimA was a linker. Structures of the pro-FimA proteins of
types I and II were similar to that of type I'V. These results revealed the synthesis mechanism of Fim pili.
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02-02 JI7FEHMEMICE FhB3XAYMESYOOREMEMADIEY

FIIE B, Offi kBB, A5 FI=E’
BLPIK #, BSOSO BREHIESEL, RO sk

[(BW] 27 (Morus sp.) FEOHMBE, S FE T L DL OREMEM~OTLREE S S h
TWa., RUFETIE, 7 7EOMBERERELB I v, W O EY o DA 3 250
S A2 e L7z,

(5] 7 7% GRRBRTRELDIRM) ZKREHEEL, 72T Lz 5
T bbr2BRELZOL, BRI FVEHCCHKGBEEZ T 72, Mg %2 B LHzZE L CHtt &
L7z, MV h sy vt =70 h 5870 v 7574 —2HuTAFH =71 b i)k
LIS HEL 72, B SBoOMRIZ VA SVERB I ax V77 74 — 2 HwWTTo 720 il
BIXOHEWIZHN L TENENDEFE T, Porphyromonas gingivalis (2%} 3 4 minimum inhibitory
concentration %l L 7z.

[#55H] % © Porphyromonas gingivalis \Z%}3 % minimum inhibitory concentration (& =< 125
ug/mL TdH o7z, wmE WY O Porphyromonas gingivalis 2 % 3§ 4 minimum inhibitory
concentration fiZ, W& HIHHEDOEH VL DT 625 ug/mL -7z,

[#%52] 2 v #EEWIZIX Porphyromonas gingivalis (3P APIRIEHEWE R &I b L EZ N5,
COWMME ISV ATNF =T AT a5 74 BBUTHET L ENMEETH L F
ARENTZ. SGHROWMIEREL LTI OEEORKROMELFET LI LT O 5.

(FIRAER] HFSFREIS RN L2 EFT 5.

02-02 The anti-bacterial activity of natural products contained in
mulberry leaf extract to oral microorganisms

Shirai T', OSatoh Y?, Ishihara K*
'Sch Dent, Ohu Univ; “Dept Oral Maxillofac Surg, Kanto Rosai Hospital; *Dept Microbiol, Tokyo Dent Coll

Purpose: The extract of mulberry (Morus sp.) leaves has been reported to have antibacterial activity against
several pathogenic microorganisms. In this study, the antibacterial activity of the mulberry leaf extract, and the
partially purified fractions against oral microorganisms was measured.

Method: Mulberry leaves (provided by Tokyo University of Agriculture and Technology) were mashed and
extracted with acetone. After removing acetone, the oil-water separation was performed using ethyl acetate.
The oil layer was collected and evaporated. The obtained extract was repeatedly purified using silica gel
open column chromatography. The separated fractions were analyzed by TLC. MICs against Porphyromonas
gingivalis of the extract and partially purified fractions were measured for at each step.

Results: The MIC of the extract against P. gingivalis was <125 pg / mL. The MIC value of P. gingivalis, which
was the partially purified product, was 6.25 pg / mL, which was the highest activity among all fractions.
Discussion: Mulberry leaf extract is considered to contain antibacterial substances against P. gingivalis. This
substance could be partially purified through the open column chromatography. A future research topic is to
identify the structure of this activity.
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02-03 HBEZHEELIHHLSEEREIR/ —IIERETICHTS Streptococcus
BIC&37EF7ITEFREE

O 58"°, BR P, AR &, wif EH
ALK ke SRR P EE R AR, THUIER BEph DIREARL, CHUILK BEth LIRS X 7 A

[Hr] SKXORERAREDY A7 HTFTHY, =% /7 —)v (Eth) 225 ENMEIC X EA S
N7 b7 V7T F (ACT) 2 EEEFZZ 5ND. FIHEN Eth IREIZKIBEZORRE,S,
FOT NI = VRHBREE DTN L D IRAIBRAT B, T D720, FEEEOKIETIEIIEN Eth ik
RS EIREOKR YR LAEESINS., F2OERED EthBRETICBWT, HEENME D
WA ACHTE, WAREDZ L L, ACT BAEROHESEZ 6NLD5, HHRESINTWERW., £2T, H
25 EIEE Eth BRI TIZBIT B Streptococcus J&D ACT AR DAL Z D45 & MET L7-.

[5i:] BRI Streptococcus mitis, S. salivarius, S. gordonii, S. mutans, S. sanguinis % 7z, £H
ZRGUTICHHE LA, NEEEMINCER L, HBBROMELITo /2. M ICW &R, Eth
(IRHEIREE 0 225 10000 mM), V) v EERfAWR (pH7) 2 ANEE L, 30 40 37 ETRISHOEHM
HACTIREZ R HFRA70x 7T 7 4 —IZTHE L. RUBEROME O LS %2 FERE I T
AL

[# 3R] &£ TOWTEth 2oty ACT EAEINL, Eth #E 1000-2000 mM 2 T
K&, 5000, 10000 mM TIIEA L7z, F72, RISHEOMEIE Eth A5 0-2000 mM Tl LT,
5000, 10000 mM T 100% %63k L7z, ACT EA&EIX S. mitis S8 KT, S. salivarius, S. gordonii 73 S.
mitis D 1/2 2B, S mutans 1 1/4 FEEE, S. sanguinis 13 1/6 FEEETH - 72,

[%£%42] Eth il 1000-2000 mM (&4 59% T, il ICOBENTHEE SN ZIBETH Y, KKk
FED Eth IEECTIXITHENMN LA T, 8RO ACT A L7z, S 512, BATIF%ET ACT #EE
REDME W & S N7 S mutans R S. sanguinis b Eth O L W ZEICACT 2 A L. T4bb,
PN O E O AR 53, KIEKED X 9 ZEWiIRE D Eth 23R S 5 SIB RSB 1E 23,
e ACT B2 iNE8, BPAVAZ 2 FIFAENELRLEEZZOND.

[FIZMR] EHBHRHIDSI RN L2 EET 5.

02-03 Acetaldehyde production by Streptococcus species in medium to
high concentration ethanol

(OTagaino R"?, Washio J?, Sasaki K°, Takahashi N*

'"Maxillofac Prosthet Clin, Tohoku Univ Hosp; *Div Oral Ecol Biochem, Tohoku Univ Grad Sch Dent; *Div Adv
Prosthet Dent, Tohoku Univ Grad Sch Dent

Introduction: Heavy alcohol drinking and acetaldehyde produced by oral bacteria are considered to relate with
oral cancer. The ethanol concentration in oral cavity during alcohol drinking is expected to be medium to high.
Therefore, we investigated a characteristic of acetaldehyde production by Streptococcus species under medium
to high ethanol concentration.

Materials and Methods: Streptococcus mitis, salivarius, gordonii, mutans and sanguinis were used. These
bacterial cell suspensions were incubated with ethanol (final concentration 0-10000 mM) under pH 7, and then
the acetaldehyde production was measured by sensor gas chromatography.

Results: As ethanol concentration increased Acetaldehyde productions also increased and reached maximum at
1000-2000 mM ethanol in all stains. The acetaldehyde production by S. mitis was the highest, followed by S,
salivarius, S. gordonii, S. mutans and S. sanguinis.

Discussion: 1,000-2,000 mM ethanol was assumed the concentration in oral cavity during alcohol drinking.
S. mutans and S. sanguinis was a little producer of acetaldehyde in previous our study, but they could produce
a lot of acetaldehyde under high concentration of ethanol. Therefore, it is considered that the drinking habit,
which keeps a high ethanol concentration in oral cavity, increase the risk of oral cancer.
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02-04 Candida albicans @ DMBT1 A\D$5E &1 0 fiRBA

OMWOF T KA, AR FZ
BEK BEBe ki Bl v

[H1] DMBTI I3ME S H R gp-340 & LTHHMON D &0 THE S » 87 BT, ¥ex ik 4
AT AR RERTCTH A, Sh, O Y TFHD 1 D THh b Candida albicans O
DMBT1 ~DO#EEHF 12D TR,

[758:] H72HikkiZ C albicans NBRC 1385 (NITE, AH#idi) THY, +70—5HT37CIIT
18 HE MRS HE 28 L 721, PBS (pH 7.0) 125 L 72. DMBT1 (& Oho & (1998) @ H 2 #EHL L C,
v MEE A SHEBL L 72, C albicans NBRC 1385 @ DMBT1 ~0#E &%, Hifk% ¥+ »{b L ELISA
EEHOCTHARZ, ZORSICRITT 214 4+ >~ (Ca®*, Mg®, Mn®) & pH (49) 8% 7.
¥ 72, DMBT1 O#RHESB X O° C. albicans FJ@\ZAFAET B 4% W TR AR EER 21T, A1
M55 202 T2, E5I2DMBT1I OXRTF K F A4 ¥ THbH% SRCRP ~DiEE %= <7z
[#5#] C. albicans NBRC 1385 1Z DMBTI AT 5 2 L2580 b, ZORINMIBBIKGFHETH -
7z, 2fif A A > DA B Ca¥t, Mg ZEM LS4, BRI (RN & KL< DMBTL ~
FVBKEAT A I ENAED LN pH OEEBICOWTIE pH 7 OB4A L LT, pH 89 T3
BICHAN LA L. 7, X 28AHHIEBRTIE, ISR~ Y 2 =2 2R L2EE,
KD DMBT1 ~OFEA I E B L THEIE T L2, E5ICHKIE DMBTL RS F K KA A
YO T SRCRP2 N A THIEDNADOLN, ZOBIE~Y Y /) — AL > THHI I N,
[£52] ARWFEL 0, C albicans ZWARERBIHGAET 5~ ) — A% 4 LT DMBTI @ SRCRP2 i
AL, TORIGICIE Ca® S H$5 2 EAVRB SR

(FIZEMER] HEFIFRRMHIA LW L2 EHET 5.

02-04 Binding mechanism of Candida albicans to DMBT1

(OSetoguchi D, Oho T
Dept Prevent Dent, Kagoshima Univ Grad Sch Med Dent Sci

Purpose: DMBT], also known as salivary agglutinin or gp-340, is an innate immune factor present in various
tissues and exocrine fluids. We investigated the binding mechanism of Candida albicans to DMBT]1.

Methods: C. albicans NBRC 1385 was aerobically cultured in Sabouraud medium, and the cells were
suspended in PBS. DMBT]1 was purified from human saliva. Biotinylated Candida cells were used to examine
the binding to DMBT1 by ELISA. The effects of divalent cations and pH on the binding were investigated.
Constituent sugars of DMBTI1 or cell surface sugars of C. albicans were used for binding inhibition
experiments. Furthermore, the binding of Candida cells to peptide domains of DMBT1 was examined.
Results: C. albicans NBRC 1385 bound to DMBT1 in a cell-number dependent manner. Ca’* and Mg™
enhanced the binding compared with the control (no addition), and the binding increased at pH 8-9 compared
to pH 7. Mannose significantly inhibited the binding compared with the control. Furthermore, Candida cells
strongly bound to SRCRP2 domain and the reaction was inhibited by mannose.

Discussion: The results suggest that C. albicans binds to SRCRP2 domain within DMBT1 via mannose moiety
present on the cell surface of Candida, and Ca’" is involved in the reaction.
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02-05 By & OO LRMEZICEH TS Porphyromonas gingivalis B3R D#HE3
SRRDEEY

O FOB', 3EE @77, A iy, fE R, b e, M B, B 9
B Ib HEnh?, Az A WY, WAy #E°

PR BEpE s PSSR AR, K ke ARG EAL, CRIK BRBEsRSE AEIE, CRIOK BeBE sk 1

R, CHOK BRI DIPER S

[#S] ek W CTd % Porphyromonas gingivalis (Pg) WX, WEA ORER T % B& 128 A 75
Hakt/h e (outer membrane vesicles: OMVs) # i3 %. ¥4, Pg OMVs 23HFl % & € ix bl o
WCEREL, xR BICHES T2 EARBEINT WS, LALARAS, Pg OMVs 280i%
e FRAIIZ ED & D BB E RITT I OWTIEAW R ERZ . 40, FREMROIGEER T
R —Y AICHET 2 HAIIH T 5 Pg OMVs OO W TN L7z

[Jik] ¥i#8 L7z Pg i (ATCC33277 #%) O LiEH» 5 AR Y = — kI X ) OMVs & UL 7=, [
IXL 7z Pg OMVs OJERE & R 118 % B 1B CAT L7-. Bl R ME (A594) B X OV CIEE B Bz A (
FOEC-6) |ZHk4 ZiREED Pg OMVs ZiRh L, MGtz i~z 7278 b=y AHHERKNFTH
5 caspase-3 B & O poly ADP ribose polymerase (PARP) ®¥BlE v X% 7 ay MEIZX ) H
L7z,

(3R] Pg W, 28 RIEPICHAIMELC X 0B S 724 40nm @ OMVs i L7z, Pg OMVs
&, EEARFNIC EREBoMBEE 2T S8 S5, Pg OMVs i, caspase-3 DiGHEAL &
PARP OWih bz L 7z.

[£%2] ARHEHEA S, Pg OMVs i EEMMLICB W TR 2 FH8E 2 Z LAVRE S h7z. 5%,
ERNEN~D Pg OMVs DR ARRPHINERE EZ 522 A = X LIZOWT, WEAD Y V37
BRI gingipain ICEH LT 57 ETH 5.

(FIZEMER] ZHBARHES W L2 EET 5.

02-05 The effect of Porphyromonas gingivalis outer membrane vesicles
on lung and oral epithelial cells

(OYamaguchi M', Shiotsu N*, Takemoto F°, Uchida-Fukuhara Y*, Tkegame M*, Yoshida K’, Kamioka
H’, Torii Y?, Sasaki A', Okamura H*

'Dept Oral Maxillofac Surg Biopathol, Grad Sch Med Dent Pharm Sci, Okayama Univ; “Compr Dent Clinic,
Okayama Univ Hosp; *Dept Orthodont, Grad Sch Med Dent Pharm Sci, Okayama Univ; ‘Dept Oral Morphol,
Grad Sch Med Dent Pharm Sci, Okayama Univ; “Dept Oral Health Care Educ, Tokushima Univ Grad Sch
Biomed Sci

Porphyromonas gingivalis (Pg), a major bacterium for the progression of periodontal disease have been
revealed to be a risk factor for the development of systemic diseases by producing outer membrane vesicles
(OMVs). However, little is known about the effect of OMVs on cell viability and epithelial barrier system. In
this study, we investigated the cytotoxic effect of Pg OMVs on lung and oral epithelial cells. OMVs collected
from the supernatant of cultured Pg were morphologically analyzed by an electron microscope. Pg OMVs
consist of lipid bilayer and include a wide variety of pathogens such as gingipains, which are derived from
Pg. Human lung epithelial A549 cells and oral epithelial FOEC-6 cells were treated with Pg OMVs. Pg
OMVs decreased cell viability in both cells in a time-dependent manner. Western blot analysis showed that the
expressions of apoptotic marker proteins, cleaved caspase-3, and cleaved poly ADP-ribose polymerase (PARP)
were increased after the treatment with Pg OMVs. These results indicate that Pg OMVs may lead cell death in
epithelial cells.
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02-06 HHEBRRICEZRED IL-1TA DMFORHPEREXAN=ILICEZFXE
I2onT

OMGE (%) FHILY, KR E—", AW (W) —"", K hi&", mg ET
Yo gER?, v J5E

Ee K YRR, K 4 V7T U b, CRRK LIRS

JEWR DM Y AT L3I E 5T, BNARDOERGIE MO THELBRERN+TH 5. TiE, PO K,
W&o TH SR SN L BARREEGEAL (MIA) AHMAXZ b A% (ASD) FEREICHS L Tw
HZENPHLNIIh o7 EHIEFDHTERITIFHKDOANVI— T H#ild Thl17 25FEAET A5 A b A
A VIL17TA THAHZ EARENT. MEEREZEBLZETVTYH, ZOMH< 7 AITB W T TER
WERTZEPYIENIIEINTVEY, HLWEEDTFIZ L Tho T iah o,

AT, MBEEEIC XL 5 MIA 7V O FREAFORMREIEZERE D X = XL 2 HW§ %
CERHMET A, B 14 HHOHEYR C57BL/6 <7 A KIBR K ) REZHE (E . coli LPS) % f§
ENPES- L (005ug/g- <7 A), MIWEGEZBM L MIA Y7 ZEFVEMELZ. E . coli LPS
FTEHAZX )RR O IL-6 & IL-17A @ A B X O ultrasonic vocalizations, marble-burying test,
social approach test &\ 724TEIERERIC X 217~ 7 A0 HEEMOITHIRF 2 RIB L. 70—%
AR NY—FAICEY, BARO IL17A EAMBEZBH S 2L, £ 72 qRT-PCR NI & ) BHKD
TEHIZBWTILI7TA OB LR, BLOHFORMICBWTILL? ZRBORB EA 28072 $512
IL-17A HHIFUADHRGIZ L b, H~ 7 20 HHEROITE R E s I /.

bz ens, MREEIZE VINET 2D IL17A 28 MIA ET VOB TFEEKTH Y, fF~v
2D HMEMRITEIRE 2FET 5 2 LAURS N

(FIRAER] HFSFBEIS RN L2 EFT 5.

02-06 Maternal IL-17A caused by the bacterial infection affected on fetal
brain system development

(ONegoro-Yasumatsu K", Nagao J "3 Arita-Morioka K"*, Narita Y"*, Tasaki S', Kido H?, Tanaka Y"*

'Div Infect Biol, Fukuoka Dent Coll; *Div Oral Implantol, Fukuoka Dent Coll; *Oral Med Res Center, Fukuoka
Dent Coll

Maternal immune activation (MIA) by a microbial infection is considered to be an important factor of the
fetal brain development. In recent years, it has been reported that MIA affects the fetal brain system in a mice
model that mimics virus infection, but there is little evidence in bacterial infection. In this study, we aim to
elucidate the molecular entity of MIA caused by a bacterial infection and the influence of MIA on fetal brain
development. As a mice model mimicking bacterial infection, pregnant dam (C57BL/6) was administered
Escherichia coli lipopolysaccharide (E. coli LPS) by intraperitoneal injections. We found elevation of maternal
serum IL-6 and IL-17A by administration of E. coli LPS. In addition, pups born from the mother who caused
MIA showed Autism Spectrum Disorder (ASD)-like behavior abnormalities. It was suggested that MIA caused
by the bacterial infection affected on fetal brain development.
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02-07 RIEEICH TS MEFIBREREEEEFORE

OPahlevi Muhammad, # & E£W, 5 Sp
R BEPE s3I

02-07 Screening for antibiotic tolerance related genes of Pseudomonas
aeruginosa

(OPahlevi M, Murakami K, Fujii H
Dept Oral Microbiol, Tokushima Univ Grad Sch Biomed Sci

Purpose: Pseudomonas aeruginosa is a serious threat to human especially to immune compromised patient
and it is a common cause of nosocomial infection. P. aeruginosa infection is difficult to eradicate because of
its tolerance against antibiotic treatment. Antibiotic tolerance is the ability of bacteria to survive but not grow
in the presence of antibiotics above the minimum inhibitory concentration. We previously demonstrated that
the new compound, autoinducer analog-1 (AIA-1) enhanced the antibacterial activity of antibiotics without
affecting antibiotic susceptibility of P. aeruginosa, however, the mechanisms of AIA-1 is still unclear. (Amoh et
al, J. Antimicrob. Chemother. 72, 2230-2240, 2017) The aim of this study was to investigate the mechanisms of
ATA-1 in decreasing antibiotic tolerance.

Materials and Methods: In this study, we constructed the transposon mutagenesis library by mating wild
type P. aeruginosa (PAO1) with Escherichia coli S17-1-lamda pir harboring pUT-miniTn5pro. Killing assays
were performed by using mutants with biapenem or combination of biapenem and AIA-1. Mutants which
exhibited high antibiotic tolerance in spite of the presence of AIA-1 were selected. To determine the transposon
insertion sites, genomic DNA was purified, digested by restriction enzyme, self-ligation, and then transformed
to Escherichia coli JM109-lamda-pir. Plasmids were isolated and the DNA was sequenced using primers that
anneal to the transposon and chromosome transposition junction.

Results and Discussion: Among more than 3700 Transposon mutants, 6 mutants which exhibited high
antibiotic tolerance in the presence of AIA-1 and biapenem, and 6 genes linked to this tolerance were identified
by sequencing. Two obtained genes produce hypothetical proteins which functions and pathways yet to
be elucidated while four other obtained genes have their own respective functions. Those four are related
to metabolism and efflux membrane transporter activity. These genes had critical role in elucidating the
mechanisms of AIA-1 in decreasing antibiotic tolerance of P. aeruginosa.
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02-08 REFIvIKRA>F3FPD-L1 OEABHHERIZ, PHEIVIEHD
ERNRXREZIHEIT S

OWongtim Keeratika', 7k} BEff', BE #°, H A0 X'
R BRI T, BB R BB T

02-08 Gingival keratinocyte-associated immune checkpoint PD-L1 inhibits
periodontal inflammation

(OWongtim K', Nagai S', Okuhara S*, Azuma M'

'Dept Mol Immunol, Grad Sch Med Dent, Tokyo Med Dent Univ; “Dept Mol Craniofac Embryol, Grad Sch
Med Dent, Tokyo Med Dent Univ

Purpose: The PD-1:PD-L1 (B7-H1) immune checkpoint pathway negatively regulates multiple T cell-mediated
immune responses. We previously generated K14/PD-L1 transgenic mice (K14/PD-L1tg) in which PD-L1 is
overexpressed in epithelial keratinocytes, and demonstrated that keratinocyte-associated PD-L1 inhibited a
murine model of contact hypersensitivity mediated by CD8+ T cells (J Immunol, 2010) and oral mucosal tissue
inflammation mediated by CD4+ T cells (Mucosal Immunol, 2016). In this study, to investigate the roles of
gingival keratinocyte-associated PD-L1 in periodontal inflammation, we compared early and late time points of
gingival/periodontal inflammation between wild type and K14/PD-L1tg mice.

Materials & Methods: To induce gingivitis/periodontitis, wild type (wt) BALB/c and K14/B7-HItg mice
received a 9.0-silk ligature placement at the right side of gingival sulcus of the secondary maxillary molars.
P.g-LPS was applied in the both sides of molars. Inflammatory responses were evaluated after 7 days or 7
weeks. Histological examination by H&E staining and inflammatory cytokine expression by real-time PCR
were performed to examine early responses (after 7 days), and alveolar bone loss assessed by micro-CT and
osteoclast formation assessed by TRAP staining were evaluated to examine late responses (after 7 weeks).
Results: At day 7, the numbers of neutrophils and lymphocytes in the lamina propria region under the sulcular
epithelium were lower in the ligature/LPS side of K14/PD-L1tg mice. mRNA expression of IL-1b and IL-6 in
the gingival tissues of wt mice was markedly increased by ligature/LPS treatment, but not by LPS alone. In
the ligature/LPS-treated K14/PD-L1tg mice, these cytokine expressions were not increased. At 7 weeks, in the
ligature/LPS-treated side of wt mice, the arrangement of periodontal ligaments was highly disturbed, and the
higher osteoclast formation and alveolar bone resorption were observed as compared with K14/PD-L1tg mice.
Conclusion: Overexpression of PD-L1 in gingival keratinocytes inhibited the induction of earlier and late
phases of gingival/periodontal inflammation. Our results suggest that gingival keratinocyte-associated PD-L1
plays a protective role for development of gingivitis and periodontitis.

Non-member collaborators: Keitetsu Kure, Ikeda Eri
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02-09 Binding and functional properties of VSIG4 (V-set and Ig domain
containing 4) -1g fusion protein

OWidyagarini Amrita, &K} i, W AW X
PR RLR Bl 21 thE

02-09 Binding and functional properties of VSIG4 (V-set and Ig domain
containing 4) -Ig fusion protein

(OWidyagarini A, Nagai S, Azuma M
Dept Mol Immunol, Grad Sch Med Dent, Tokyo Med Dent Univ

Purpose: Inhibitory co-signal molecules, recently called immune checkpoint molecules, play crucial roles
for maintenance of homeostasis and induction of tolerance. Most of ligands for immune checkpoint receptor
are member of B7 family molecules. Immune checkpoint receptors expressed on T cells fine-tune T cell-
mediated immune responses at the multiple phases in the peripheral and secondary lymphoid tissues. V-set and
immunoglobulin domain containing 4 (VSIG4) is a new B7-family co-inhibitory molecule that is a negative
regulator of T-cell activation and its expression is limited in some conditions of tissue macrophages and tumor
cells. We have recently reported that VSIG4 was upregulated on CD206+ macrophage-like cells appeared in
the sublingual tissue after repeated antigen painting. CD206+ cells seem to be involved in tolerance induction
in the sublingual immunotherapy. A counter-receptor for VSIG4 has not been identified yet. In this study, to
investigate a counter receptor for VSIG4, we examined binding and functional properties of VSIG4-Ig fusion
protein by targeting T cell immune responses.

Materials and methods: VSIG4-Ig fusion protein consisting an extracellular domain of mouse VSIG4 and
the Fc region of human IgG1 was constructed and purified. Binding of VSIG4-Ig to naive, activated, primed
resting, and reactivated CD4+ and CD8+ T cells were analysed by flow cytometry. For T-cell functional assay,
purified T cells were stimulated by plate-coated anti-CD3 mAb or together with anti-CD28 mAb in the presence
or absence of VSIG4-Ig or control Ig. Cell division and cytokine (IL-2 and IFN-g) production after 3-day
culture were assessed by flow cytometry and ELISA, respectively.

Results and Conclusion: mVSIG4-Ig did not clearly bind to naive and activated T cells, but its binding
increased against re-activated T cells. The addition of VSIG4-Ig in the T cell culture inhibited cell division of
both CD4+ and CD8+ T cells stimulated with anti-CD3 mAb alone or in combination with anti-CD28 mAb.
In the similar cultures, VSIG4-Ig showed inhibitory effects on IL-2 production by CD4+ T cells and on IFN-g
production by CD8+ T cells. These results suggest that a counter receptor for VSIG4 may exist on re-activated,
late stage of T cells, but not on naive and early activated T cells, and negatively regulate T cell activation.
Non-member collaborator: Yohei Kawano (Dept Immunology, Hiroshima Univ)
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03-01 IFXRILFHEERFFHMIVE HAIERTSEF S Amelx-tdTomato / v &
A1 IIVARUY Dspp-GFP /w1 IV ADEDIA -0 CT f#tf

OBREF s, iy JefR
=HOK BElR wiia ek

B b MK X AMELX %5 2 %683 %2 = 2V 3EM M IC, — J T ok M % I 1 Dentin
sialophosphoprotein (DSPP) %% 33 2 L FFMigIZ LT 2 &b TwAhA, ThET,
23T F AOVIEMINE R S 3R 2 S 2 SRR I E - BB 5 BT A OVIEMNe R Ay &
BT D—2>TH b Amelx , RFFHMIIFRIBET O —DTH S Dspp DK@ fn T IR sid ikt
BB T Z/HA LStk 2 R L, SO C@EETHIRZ v 22/ERL, 85 v
X7 ZHREEIC T X VMBI R T M & W E Lz, 72, Amelx " L Dspp O o0 T HH
RTFRAEZ T X% VT F A OVIEMTL & G0 3R 25 [ — 8 44 ¢ J) a6 C il B X5 - Bk
TELZLaWME L. IE T Dspp BIZ TR~ T R, dmelx Bn TR~ 7 ATIIEFHEP T
FANVEOBBEREOMENINTVEDY, SHFELIE, 478 CT2HTINSDOBEETKR
BT ADIF ANVERLEFE OB 2Tz, Amelx " F A< AT, IEFH T AL,
IFANVEORPEEFEORFE LN RN RFEIEML T2 2 0% h -7 —Ji, Dspp
GPOP 2 ZTIE, IEHEI T AICHNRT, TFANVEORRPMEICH TV HBELADO L7205, %
FTEOWE EGFHEOEPV LB L TWEZ EHBH L. 512, Amelx BInT U Dspp &1z
F- % )5 K4S B Dspp 7 Amelx T F A ABMER L, TF ANVERRF GBI
WX O THE L7z,

(FIZEMER] HEFIFRRMHLA LW L2 EHET 5.

03-01 Micro-CT analysis of teeth of Amelx-tdTomato Knock-In mice and
Dspp-GFP Knock-In mice that label ameloblasts and odontoblasts
as fluorescent cells

Olsono K, Yamazaki H
Dept Stem Cell Dev Biol, Mie Univ Grad Sch Med

Dental epithelial cells differentiate into enamel-producing ameloblasts that express Amelogenin (Amelx),
whereas dental mesenchymal cells differentiate into dentin-producing odontoblasts, that express Dentin
sialophosphoprotein (Dspp). Previously, we established Amelx-tdTomato Knock-In (Amelx“""**"") mice
and Dspp-GFP Knock-In (Dspp®””) mice to identify enamel-producing cells and dentin-producing cells as
tdTomato-expressing cells and GFP-expressing cells, respectively. In this study, we examined the abnormality
of enamel formation and dentin formation in Dspp®”“"" mice and Amelx'™"“°"* male mice using micro-
CT, although it was reported that Dspp or Amelx knock out mice showed abnormality of teeth. development
including dentin and enamel formation. Interestingly, compared to wild-type mice, reduction of enamel matrix
and increasing of dentin volume and dentin mineral density was observed in Amelx™""" male mice. On the
other hands, compared to wild-type mice, reduction of dentin volume and dentin mineral density was observed
in Dspp®™*" mice. Furthermore, we examined that the abnormality of the dentin and enamel of Dspp®™"" ",
Amel'™ " male mice.
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03-02 pl30Cas DI F XILERMBIZICHITS1RE]

O LW, w3, H 8, &I, W T, W W, W

K BN, Wt —RE, L SRR
DK Bd UG T4, CAUK BEE AEIE, CREBRK AIRZERE, UK R, TR R,
BB K b AL

[H] pl30Cas i Src 77 IV —Fua I vy FF—EBoHETHY, WERTRA VYT v 7 F
WIZE > THIBN TR A 0 7 Y X0 B BEWRETER T 2T 575 —% 37 ETh 5. pl30Cas
W, MR, BhE L & ERREZEMEERHICE o THEESINLIHBEICERILTEBY, INHDOWRE
TR BUICEETH A LARBENS. FICHOBEBRIZBNT, =F 2 VFEMEOIA
HPEHICZFORBEPHEOONI-Z L5, WO X ORFGEEIZB T S pl30Cas D A4 B HEHE
B2 572002, ERAFRMIC pl30Cas 2K 72~ X (pl30Cas cKO) Z/EH L, B
RN 2 AT > 7.

[ & s3] BFERLB X O pl30Cas cKO 7 A DY)k 2 Bl%24 5 &, pl30Cas cKO <7 A DY)k
BRI IR L CHE LTz, COFRIIEEME T 244 VOREDEVCEIRIET 570,
EPMA f##r e 0 EDX T A VEDOA v omiflilE Lzt 25, HEMEKL T Cadbin
TINTA N Thote. F72, AKALIKEE, —F A VEORER LT 5729, Micro CT #%B L O
Yy — AW S RE & 4T 5 72, pl30Cas cKO ¥ A ? Micro CT FifgTld, B LTI F X
WEOIEHAL, RHEOILRARON, TFANVEEDETL, Evh—AMI b /hE o7z F72,
M LR E kT 5 SF 2 MiBICB VT pl30Cas &/ v 2 ¥ v §BET I F Y DIRDY) B
HlS A, HIfBEeE, BEEREMKT LT,

[#555] DL EOMEATRE S X D p130Cas 13U T F X VE D EHGBFEICH G L TW5bH I LAVRIBE N,

(FIZAR] HFSFIRERS RN L2 EFT 5.

03-02 Therole of p130Cas in enamel maturation of mice

Olnoue A', Gao J', Yoshizaki K*, Shin M’, Nakatomi C*, Nakatomi M’, Okabe K’, Ohshima H°,
Takahashi I?, Jimi E'
'Sect Mol Cell Biochem, Grad Sch Dent Sci, Kyushu Univ; *Sect Orthod Dentofac Orthop, Grad Sch Dent Sci,

Kyushu Univ; Div Cell Physiol, Fukuoka Dent Coll; ‘Div Physiol, Kyushu Dent Univ; *Div Anat, Kyushu
Dent Univ; “Div Anat Cell Biol Hard Tissue, Grad Sch Med Dent Sci, Niigata Univ

p130Cas is a substrate for Src family tyrosine kinases, and is an adapter protein that forms complexes with
various proteins in cells by growth factors and integrin signals. p130Cas is expressed in organs formed
by epithelial-mesenchymal interactions such as teeth, salivary glands, and kidneys, suggesting that it is
important for their organogenesis and function. During tooth development, the expression of p130Cas was
widely observed in ameloblast. To clarify the physiological function of p130Cas in the tooth development
and maturation, we generated epithelial cell specific pl30Cas-deficient mice (p130Cas cKO). The incisors, of
p130Cas cKO mice were clouded compared with wild-type. EPMA analysis for enamel showed that decreased
amount of Ca in incisors of p130Cas cKO mice. In addition, microCT images and Vickers hardness test were
performed to compare calcification status and enamel strength. The microCT images of p130Cas cKO mice
showed thinning of enamel, enlargement of the pulp cavity, decrease in enamel density, and small Vickers
hardness. Moreover, when p130Cas was knocked down in SF2 cells, which is an odontogenic epithelial cell
line, the spread of actin was suppressed. In addition, cell proliferation and adhesion abilities were also reduced.
In conclusion, p130Cas plays important roles during the maturation process of enamel.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

170



J. Oral Biosci. Suppl., 2020

03-03 Fam20C ORFFHRTRIBRIRRIIRF TR R Z NG T S

ORAE BEF-2, ReiE Brre', 70638 &', A B—01, BN 8% A 330, S 1
WK Bes PSR EL, CCBROK Besh 11512, CRK BeBE sk Ml

[BRY] Family with sequence similarity 20 C (Fam20C) 3B lZEIEBL, SxE/pSEF—7
2ETHTWEAEEZY) VBT A IV VKT F—ETH L. Fam20C 12X 5 Y Y ERILIE, AHHLKE
WA B W TEHELREEHZHS> TV LEZ5NTED, Fam20C KEY 7 A TIEHEOERA LD
Aob. LAaL, Fam20C REIZHE D EH O ¥ MEDSS AR I 8T 5720, R
DRFPTIZBIT S Fam20C OZENIH S Tl v, AT, 1 #las -7 Fa€— 4% — (2.3kb)
ZHWT, {A MR Fam20C Z BFEI S €72~ 7 A€ TNV (Fam20C-Tg) Z/EH L,
Y YISEDIEEEET T, RFEEHIZBIT S Fam20C D% E % #at L7,

[#5H & £ %] Fam20C-Tg Tid, FFAEM L LT, HEICBIF 5 Fam20C mRNA 3L 15 %
%5 <, Fam20C (38 Mo TV DS BB ER L Tz, Fam20C-Tg ORFEIZBIT %) ¥
Bt ) v ORBERISITHERLTBY, KFEEHEANEDY) Y BILTHEIVRE Nz, uCT T <
1%, Fam20C-Tg DHEORFTEEITAEIZKA L TEH D, mineral density T L TWn7z. JBRE
FHRAT T, BFERIIAZICWA L TEY, mineral appositional rate T % £ 9 R A HIE DI
KaeBol., T, ZFFMREEARICHAL, 2oL A LTV X HICHEBORRETD
LOFENICIE, BHERREE Y AT 2D S5, Runx2 BHEMIBOE A0SR S5z, &
R SBURN TIE, Runx2 mRNA OFIJUIFRISWML Tz, MLE2 5, Fam20C 12X %Y V%
b, RS L OLT FHMNMEICEE 2 2 EAVRB E .

(FIRAER] HHIFBHIP LN L2 EST 5.

03-03 Overexpression of FAm20C in odontoblasts leads to decreased
dentin formation

(ONaniwa K", Hirose K', Usami Y', Shirogane Y', Okumura M" %, Komori T°, Toyosawa S!

'Dept Oral Pathol, Osaka Univ Grad Sch Dent; “Dept Oral Surg 2, Osaka Univ Grad Sch Dent; *Dept Cell Biol,
Grad Sch Biomed Sci, Nagasaki Univ

Background: Fam20C, which phosphorylates secretory proteins with S-x-E/pS motifs, is highly expressed
in mineralized tissues. Therefore, Fam20C-mediated phosphorylation is considered to be critical for local
regulation of the mineralized tissues. Previous studies of Fam20C-deficient mice revealed that Fam20C
plays important roles in tooth formation and mineralization. However, Fam20C-deficient mice develop
hypophosphatemia whose systemic factor masks the local effect of Fam20C in tooth formation; consequently,
the local role of Fam20C remains unknown. To elucidate the local role of Fam20C in the dentin, we studied
odontoblast-specific Fam20C transgenic (Fam20C-Tg) mice, which have no alteration in serum calcium and
phosphate levels.

Results and Discussion: Intensity of phosphoserine immunoreaction in the dentin suggested that Fam20C-Tg
mice had more highly phosphorylated proteins in dentin than wild-type (WT) mice. The molar of Fam20C-Tg
mice showed decreased dentin volume, decreased mineral appositional rate, and decreased number and height
of odontoblasts, compared to WT mice. Moreover, in the root apex of Fam20C-Tg mice, osteodentin-like tissue
with inclusion of Runx2-positive cells was observed. RT-PCR showed that Runx2 mRNA expression was higher
in Fam20C-Tg mice than in WT mice although the other dentin-related genes had not changed. These results
suggested that Fam20C-mediated phosphorylation regulates dentin formation and odontoblast differentiation.
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03-04 EVIJIAICEITZ3EZHEV-ERHEEEDHA

OTsogtsaikhan Khongorzul"?, #%H¥ &E' HH #E' Bimedekhgui Ganzorig’
Minjuur Tserenbat’, Garidkhuu Ariuntuul®®, /MK #', #K B, fhx K &'

ALK Biph pRPHERRNH, Y TVESLENK, ' Y IVENLERA, CEEREREALR B
PAY LD

03-04 Age estimation using pulp/tooth area ratio in Mongolian samples

(OTsogtsaikhan K" 2, Hatano Y', Yoshida K', Bimedekhgui G°, Minjuur T°, Garidkhuu A*>*,
Kosaka M', Suzuki T', Sasaki K'

'Div Dent Digit Forensics, Tohoku Univ Grad Sch Dent; *Grad Sch, Mongolian Natl Univ Med Scis, Mongolia;
*Natl Inst Forensic Sci, Mongolia; ‘Dept Publ Health, International Univ Health Welfare

Purpose: Age estimation is important aspect in forensic science. In forensic odontology, radiological methods
based on the pulp narrowing with secondary dentin formation have been presented in various races. However,
no data exist using Mongolian samples and there are no established age estimation method in Mongolia.
Therefore, the purpose of this study was to examine the applicability of the pulp/tooth area ratio (PTR) method
for age estimation in Mongolian samples using panoramic radiography.

Materials & Methods: Total samples consisted of 271 panoramic radiographs and age ranged between 15 —
62 years old. The images measurements were performed, using ImageJ (Version 1.52, National Institutes of
Health, Bethesda, Maryland, USA). PTR were calculated in the upper and lower canine teeth. Cameriere’s
method for Canines (2007) was used to calculate estimated age. Kolmogorov-Smirnov test was done to check
the probability distribution. The scatter spot distribution of correlation between the actual age and PTR were
made for the upper and lower canine teeth groups. Correlation between actual age and PTR was examined
using Pearson’s correlation coefficient. In addition, linear regression equations were developed to estimate the
actual age according to upper and lower canine’s PTR and the regression models were calculated. All data were
statistically analyzed with SPSS Statistics for Windows (Version 25.0, IBM corp, Armonk, NY, USA).

Results & Conclusion: The Pearson’s correlation coefficient between actual age and PTR showed significantly
negative correlation in both groups (r =-0.717, p = 0.0001 for the upper canine and r = -0.722, p = 0.0001 for
the lower canine teeth group). When canines were considered, regression analysis showed the following linear
regression equation: Age = -419.78 x PTR (upper canine) + 85.45, Age = -406.51 x PTR (lower canine) +
83.47, respectively.

This study was the first trial to analyze the relationship between age and PTR in Mongolian samples. It is
needed to substitute different data set to the new formula for validation of the accuracy to make it applicable for
the Mongolian population.
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03-05 HEEKL—HF—ZBAWIH# T 71 /N—F v 7 Initiation HRZBET S
(thDBERADIGADEEEN)

Ol w8, il 208, B4 S, Bl e, ms s
K B TN, 7 (BR) T8 A b, CRBEK B, TR RRsRALEERE, iR AR B

[H#] Diode L —¥—fiHTEICIE, L—%—F v 7O Initiation IZX W&z Ry v F v 7L
THRT2HERD 5. MfERE2RD Y, FBEHBENOBGEEOIRPBEINE 2D, L%
RGBT A HEO—2oTH L. BEFICEo T, Fv 7hmRELME O ¥ —Hil Tk
T 5720, F v THmOmERRICELET, W E BB CHET 22>, 40, 2o APC (H
B R PR A R AR L — — (980nm W EA) B0, APC #ff L, Initiation
OYHFFEDOEAEB L VEZ T OHE, MOl —HF—~DILHZ AR S.

[ #ees B X OBk & J5:] LASER  980nm 84k L —H— (E/MELE)  2940nm Er:YAG
L—H¥— 77— 1~ Evo (£ ##5!) 1,064nm Nd:YAG L —#— neocure Higher (FY)EHEL) (45
) fE M7 25W Initiation D ¥ A7 AMEIZ X Y, #ELF v 7m0 EER REREE O EL
(Initiation RO LER) A% : KL /N— B4 (Initiation OFEHH) anvz, BlbkFr =22, F+)
¥+ WV TOPSystem, X7 7 7 4 /3—

[#ER B L O°#%2] Initiation &, 7 7 4 /N—3GUE @ Initiation % ¥ A7 AMELLZEMICIN LT 5 2 &
& D, BoEBr —BIROZEIIHDLH. ZNIZXD, T AN—OBIEEEISEEINLZ &
%, MREANOMELRBORBERZRLIEDLHNDH 5. BILF & = 2% 3) 2 % L0 Initiation
(IR LT~ DR E L e T A L B, LT ¥ » & L7 initiation 1%, Y% LI
L BN EMNIC L A B EMNIZ R Z X H IR SNz, BEANDRH % EDKRE FREIZIS
Md 52T, AEORENERIREBICHZ STz, 2, ErYAG L—%—IZBWTIE,
YIEl - A OB ERNKRE SN BIRICSHIZEN D THNE, WIS EET 2 LENDH
RS HOPETHD L BbN .

(FIRAER] HFSFBEIS RN L2 EST 5.

03-05 Reconsider the effect of surgical fiber tip initiation using a diode
laser (Possibility of application to other wavelengths)

(ONakajima K', Tamaki K*, Uemura M, Toyama Y*, Maejima K’

'Dept Oral Med, Sch Dent Med, Tsurumi Univ; *Apatite Corp; *Dept Anat, Osaka Dent Univ; *Seibo Dental
Office; *Maejima Dental Clinic

As a method of using a diode laser, there is a method of making a tip into a hot chip by using Initiation of a
fiber chip. It is one of the more efficient methods of excision because it is permeable to tissue and there is a
concern that the thermal effect on surrounding tissues will increase. Depending on the device, the temperature
of the tip is controlled by an original sensor technology, so it has a function to automatically control the output
according to the temperature condition of the tip. This time, using this diode laser (980 nm wavelength band)
with APC (automatic power control) function, we will change the physical characteristics of the initiation and
reconsider the way of thinking, and try to apply it to other lasers.
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04-01 HREFIFBREICHITS M21EY/0O07 7—2BBE TGF-B5rid

OYEB i, BRIy, bt i
AR IR, RS RH B AR

[H] ~Z7u7 7 —=VI3ARREAT2RERMIBTH 578, 4, ZOMBBHEFERITER S
NTwa., L2aL, EME, SlgonEicBds~x a7y —J0FEIEENTE R, £2T,
Friz=r 22T, HEEHRERREICBI AR~ 07 7 —=VIEH LT 2475 72,
(B3] 6k~ A0 LFE—HER 2 MEE FICTHREL, 1, 3, 7HBIC AN L 72, %
WLz T NE< A4 70 CTHE, MERFEN - RIEHREN RIS X A2 17, SRR AR
WEBIO~Y 707 7 — VORI BIFICBIZ L 7.

(5] WE 1 B omskmi, BRETEOORTEY, K#i~vr 07 7— Y~ —75—0 F4/80,
SAEVEA N > AL THIL S 5 Galectin-3 By MM 255 A7 AL 5 12O H 7z WLiE 3 HEE D
PR I ITRRAEEF D S, Z ORI, e~ — 7 —Td ) BIEERE o5
HNAFEBLT 5 o -SMA, ‘F3ME~— 5 — Runx2, Osterix, Osteopontin @ BB AEED &7z,
F 72, MARIBHEICE < CD206 Btk M2 i~ 27 a7 7 =V L HERD SNz, —TF, BIHEEICES
T5LENSCDIY B~ a7 77—V ORBIZBENTH - 7. ZEIHEREGMIC X Kkt
3 HIZIRM L7z F4/80 B3 X O° CD206 Mt~ 7 1 7 7 — V1%, MG & 5 3 o 85 & 511
bEICHET S TGF-B 2 BT HZ b hoz. E512, a-SMA BRI Tk TGF-8 @ Tt
V7NV THABH Smad3 D) YEBALATLEL TW5B Z LR S L7z,

[£22] hoSofE»S, EBEMIC~ a7 7 — V2KEBPNIRE L, BRI, G
Bifil & 312, TGF-p A Z T WEIEMEME CTH % a -SMA BEtEfile ol & sbicE 5355 2 &
RISz

(FIRAER] HFSFREIS RN L2 EST 5.

04-01 M2-like macrophage infiltration and TGF-beta secretion at the early
stage of socket healing

OHoribe K', Hara M*, Nakamura H'

'Dept Oral Anat, Matsumoto Dent Univ; “Dept Oral Diagn, Matsumoto Dent Univ Hosp

Object: Macrophages are involved in tissue inflammation and repair through cytokine secretion. However, the
contribution of macrophages to healing after tooth extraction remains unclear. Therefore, we investigated the
distribution of macrophages in the early healing process after tooth extraction.

Methods: Maxillary first molars of 6-week-old mouse were extracted, and maxillae were harvested 1, 3, and 7
days later. The states of socket healing, localization of osteoblastic markers and macrophage infiltration were
sequentially examined by micro-CT imaging and immunohistochemical analyze.

Results: On day 3 after tooth extraction, alpha-SMA-positive cells, osteoprogenitor cells at fracture healing,
were observed in the socket. Several alpha-SMA-positive cells also expressed Runx2. The infiltration of F4/80-
positive macrophages and CD206-positive M2-like macrophages was noted in the socket. These macrophages
also showed the localization of TGF-beta, which promotes osteoprogenitor cell proliferation and early
differentiation. Phosphorylated Smad3, a downstream signaling molecule by TGF-beta, was detected in alpha-
SMA -positive cells. On day 7, the extracted socket contained a large amount of new bone.

Conclusion: These data indicate that M2-like macrophages regulate the proliferation and differentiation of
alpha-SMA-positive cells by secreting TGF-beta at the early stage of socket healing.
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04-02 p53 HRMHEIC L 3 BHEBEEDRE

OZ® #1, &R AL, WA MIE, K ST, BE R, SF 8 A
THOK o T, CHOK B 8L - DEALRE, CHOK B ABIE

[Bw)] BHroBsEix, BIERME (MSCs) #5025 M0 5 e & BHICBERT 5.
2% ), REOFIEBIEEGTVICHBT 5 MSCs DB HFMBMb 2 RE S5 2 L1k - T
Re& b, —J7, BEEPIHINT-0 p53 1d osterix DFEHL NV 2K T X, &ML % 90813 %
CEPMSNTWAS. LAL, BIOBEERRICHEIT S p53 DERENIOWTIIAW L HA% v, &K
f9ETix, pb3 WIETKIE (KO) <~ 2% AW TEHRBIBEIRM A S D MSCs DF:ME: & 45 35
FINDGALFEFEIC O W TE BRI~ 20D b O & G L 72,

(5 - #5HR-] C57BL6 v A (6 MiH, + &) OKRBGHFREBICEXRE (1 mmE) 2EKL, <
428 CTIZL o TR ZBHEZIZEBE L. BXRIES HBISOTh 2 %A 0 5 h,
ZO%, TOEBUTIEK L. BXKIE 3 H HICRBEBL A SERICL 72 MSCs O #1n 1588 % 7z
KR, JERIEAL D S FRELL 72 MSCs IR THFERGMIL~ — 7 — O3B 25 L 72, p53K0 ~
7 AH S E MR MSCs & B KT MM (Obs) ZFRICL, Ml EShEE, MAakihies L O
BIEGRREZ S L 72, ZO/E, wWIhoiEd po3KO Mg, AR (WT) ~ 7 X kil
IDEENLNVTHo72. S5, BMP2ORIMT 5 Z & T, p53KO-MSCs 1 WT-MSCs & X
THFMIE~ —H — OFBIABEML 72,

[ 54] D53 ASE RIBFRALIC 51T 5 MSCs Dl o & B hig,
DO LREZAICHIBE L TWAZ EBHS I o7 &
VAR ERETLEDTHS.

(FIZEMER] HEFIFRRHIA LW L2 EHET 5.

Hfayantine, Bl HEERED X MM~
g, pb3 OFEBEPHI AT OFAEICEIES 2

04-02 Expression of p53 in mesenchymal stromal cells has the inhibitory
effects on the process of bone defect repair

(ONinomiya T', Nagashima T, Nakamura Y°, Ohashi A', Fujiwara K', Takahashi T'

'Dept Anat, Nihon Univ Sch Dent; *Div Oral Surg, Dept Oral Maxillofac Surg, Nihon Univ Sch Dent;
*Dept Orthodont, Nihon Univ Sch Dent

The tumor suppressor p53 is a transcription regulator that plays a role in inhibition of cell cycle, cell migration,
and angiogenesis. Although p53 suppresses osteoblast differentiation through inhibition of osterix expression,
the role of p53 in fracture repair has not been fully elucidated. In this study, we investigated the functional role
of p53 in bone repair process.

Bone defects were created in the femurs of mice. The gene expression of mesenchymal stromal cells (MSCs)
collected from the defect site on the 3rd day after surgery was quantified by real-time PCR. MSCs from defect
site showed significantly higher expressions of the mesenchymal stem cell markers than those from non-defect
site. Next, bone marrow-derived MSCs and calvaria-derived osteoblasts were collected from p53-deficiency
(KO) mice and examined for abilities of cell motility, cell proliferation, and wound healing. KO cells showed
higher potency for all functions compared with cells from wild type (WT) mice. Moreover, KO-MSCs showed
higher activity than WT-MSCs in the osteoblast differentiation by addition of BMP-2.

This study suggests that p53 expression in MSCs negatively regulates the process of bone defect repair, thus
inhibition of p53 may promote bone regeneration.
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04-03 EIRRKERFILEVHRIREICK SRERSIILORBEFIIRE

OBIEg Ak, A FEW, A48 #35°, B &8, Ryl A&
Hek Besh SEALRRTEAE, CHATRROIEELALIL R, ALK BEeh AR R

(HW] SMEBIEREEE LTHY LR TV AEIFIRR A VE » (PTH) #HNE, Bk S5ICX
DR EEEMINSE S0, BUHEESICEY, REE BFICEFNREMOZALFHET S &
BHESNTwE, 22 THR41E, PTHHEGICL 2HEFLZIIO 2 = XL EHO—Fhe LT,
PTH M#kdx G-~ 7 A O KERE % MR L2 0T L 72,
ARk e 5] A% 6 MilnkEr: C57BL/6] ~ ™7 A2 40 1 g/kg/day @ hPTH[1-34] % 1 H 4 [$%5- L,
1, 2, 4 ABBIISTHRVATIVTE FERICL AHERBEEZIT>72. Z0%, KWBEORF7 4~
YR #/E# L, ALP, endomucin, TRAP O##kfba=geta #4715 72,
[Rig L #%52] PTH MBS~ 7 ZADOKBEE T, BEWICHESTESESHEMT 52—k, REE
DAL, B8R RAE T O#HIE D 5 T8I D> THEITL Tz, S LR ET O
FHEMERICIE, 280 ALP BEHEFMRSRTET 5 & L 12, TRAP B G ML % o 72
endomucin FFEMAE RO b7z, 72, PTH M5~ A TlE, PTHIHKGOa >y tu—)v
< AT, endomucin B I A3 E 5 O 5 WIEANARAE L, —ERo & 3538 188
HARDFED BTz,

kXY, PTH M52 LD, endomucin FPEIME 2 B2 E & OBFNREENIEE L, Zhicfto
THFMEORET AEMNPED SN2 Ln b, BEFLILLoRE & LTz ek miE
BADEE 3 2 W etk AN S iz, BFE, OB ICOWTELICHELLENINZ1T- T
W5,

(FIZEMER] HFIFRRMHIA LW L2 EHET 5.

04-03 Histochemical assessment on cortical porosity induced by
intermittent PTH administration in mice

(OAbe M"?, Yamamoto T°, Hongo H’, Amizuka N°, Hasegawa T

'Dept Dev Biol Hard Tissue, Hokkaido Univ Grad Sch Dent Med; *Dental Unit, Camp Asaka, Japan Ground
Self-Defense Force; *Dept Dev Biol Hard Tissue, Hokkaido Univ Grad Sch Dent Med

Purpose: It is well known that the long term PTH administration causes cortical porosity in bone. In this study,
therefore, we have attempted to histochemically verify the initial process of cortical porosity induced by PTH
administration in mice.

Materials and Methods: Six weeks-old C57BL/6J mice received hPTH[1-34] with regimen of 40pg/kg/day
four times a day. After the injection, the mice were perfused with paraformaldehyde solution, and then, femora
were examined for ALP, TRAP and endomucin histochemistry.

Results and discussion: PTH-driven porosity was observed in the cortical bone close to the epiphyseal growth
plate, but chronologically expanded toward the diaphysis. Endosteal surface of the cortical bone of PTH
administrated mice revealed a thick layer of ALP-positive osteoblasts. Endomucin-reactive blood vessels
formed a line parallel and close to the endosteal bone surface, when compared with the control specimens. In
addition, endomucin-positive blood vessels were focally in close proximity of the endosteal bone surface, often
being accompanied with TRAP-positive osteoclasts.

Taken together, it seems likely that the cortical porosity induced by intermittent PTH administration may
be initially induced by the migration of endomucin-positive blood vessels to the cortical bone surface being
accompanied with osteoclasts.
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04-04 HEEFFMIMREMBIEE LFE AW ER L SERBED QR ERRE

Oy 24, A B
TR BEPE sk SRR P2 i

[F5] Z2RMHEBEE (TMJOA) &, ETHEOMREEME L BRELRE ) ETY v 7, BUEKFH
BETAHAEMKETH L. HEEREREESLCHMLWIEEICE > TEED QOL IXE LK TT 5. HE
VIR R SE RN X AP RUBEEAER TH 0, BEKES L5 MO A 2235 L uwin#Eikos
BOREINTWD, EE ETNVEY~OBRMBRAIC X 2 BAERENREIREEINL TS, Ly
Lads, BAMEOAEEROMK S LML, MEHEZ &2 SHRISHIINETH 5. 40lb
Wbk, b b e gy FiE (SHED-CM) 128 H L7z, 2h$ Tz~ 13 SHED-CM
WZEENDNT 7 T4 VIRTBPIE, MRREAER NI ZAETLI L2 HELTE 7.

[Hiy] BRI L 2~ 2 TMJOA 5 V|2 SHED-CM % k¥ 5- L, 1&# A FIVE o 37l &
BRA =X LOHE R L.

[K5 %] SHED-CM $¢5:1%, MSEAG O 95 2 BEE IR L, A S - THEOFE MR 2 03k L
7z. ¥ 72 SHED-CM #¢5-# i, IL-1b, INOS B X O MMP-13 &, JRREHIE R T2 3813 4 k5l
FahsiA L7z, 612, BHEiRE O Rk G MiaoMiglEbi~ — 5 — PCNA OFH 2 FE L /2.
SHED-CM #%¢ 5-#F @ T 528k & 58 @ TUNEL B Mg ix DMEM % 58 & g LA IS A L, &k
WG BTRE Sham B L FBE T CREL TV, 2L b—AMHI2L Y, SHED-CM 134
REHAEICHS T 28ONTE2E5L I ERHLNE ko,

[#i5%] SHED-CM X% 100 22 GBI & 0 TMJOA OFi7z R BRI 7 B REME 2 /RB L 7-.

(FIRAER] HEHIFEHIP LN L2 EST 5.

04-04 Factors secreted from dental pulp stem cells show multifaceted
benefits for treating experimental temporomandibular joint
osteoarthritis

(OKano F, Yamamoto A
Dept Anat Histol, Tokushima Univ Grad Sch Biomed Sci

Objective: Temporomandibular joint osteoarthritis (TMJOA) is a degenerative disease characterized by
progressive cartilage degeneration, abnormal bone remodeling, and chronic pain. In this study, we aimed to
investigate effective therapies to reverse or suppress TMJOA progression.

Design: To this end, we performed intravenous administration of serum free conditioned media from
humanexfoliated deciduous teeth stem cells (SHED-CM) into a mechanical-stress induced murine TMJOA
model.

Results: SHED-CM administration markedly suppressed temporal muscle inflammation, and improved bone
integrity and surface smoothness of the destroyed condylar cartilage. Moreover, SHED-CM treatment decreased
the number of IL-1b, iNOS, and MMP-13 expressing chondrocytes, whereas it specifically increased PCNA-
positive cells in the multipotent polymorphic cell layer. Notably, the numbers of TUNEL-positive apoptotic
chondrocytes in the SHED-CM treated condyles were significantly lower than in those treated with DMEM,
demonstrating that SHED-CM treatment regenerated the mechanical-stress injured condylar cartilage and
subchondral bone. Secretome analysis revealed that SHED-CM contained multiple therapeutic factors that act
in osteochondral regeneration.

Conclusions: Our data demonstrated that SHED-CM treatment promoted the regeneration and repair of
mechanical-stress induced mouse TMJOA. Our observations suggest that SHED-CM has potential to be a
potent tissue-regenerating therapeutic agent for patients with severe TMJOA.
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25 REE (MM) (&, BN OFH 2 T & BB oOMHI 2 F - T UIE UIXTESS - FHEAE IS
IR EREZ 2T 5. A I MM ABICB VT TAKL 25ERB LEFNIC) Y ERILSh,
MESHERICB G- L, S O EREMIIC X b & i B g fiizicBnwTd TAKL 0 Y #Bit
PHFEINFREEREZHFLELTWLE I EHRS, TAKL 2EEERE & FEEE L 25 TMBNY &7
FVICED LB R FTHH I e BB L @, FH—FHIlk)) VBlbsIhizy vy
BIZHR NI T+ AT 7 ¥ —BIZX OB YBE 355, MM ML ToO TAKL OE W 2 G
X, ZOBY) VEBLBEEORFEICEIVFIZRIENTVIDTIEZW R EEZ R 21T 72,

[ - 5] 1) MMHIEICEY ~ - ALA =V T+ AT 75 —¥ThbPP2A OMEH (+4 5
%) ZWH$25E TAK 10V VB FE SN ST, PP2A OiME#l (SMAP) 12X 0 ) VR L
TAK]1 OFB2MH S, M E2FE L7z 2) WK PP2A HIH K1 CTdH % CIP2A 25 MM #
JolzB W CTEEE L, CIP2A / v 7 ¥ 22X ) TAKL ©Y YL 2 OSSP EH S i, Ml
FEAFHEE I N7z, 3) TAKL FHEIC X ) MM Mg CIP2A OFBAHIH X7z, 4) TAKL FHE I
P13K-AKT #%# % EHMIIERHE L2 Wvwas, TAKL HEIC X ) CIP2A 388 2 ¥ X & % & IGF1 12
£ % AKT O ¥ AL SHE ZHIH] S /e

(e E8] MMMRICBT S TAKLI O &3 - HHENL2Y VB, ZOTHRKETTH5
CIP2A O5BFEE %2 - L7- PP2ATEHOMHNC L DB I Twab 2 b, X 5ICERERETICH
WT TAKL ®ifME LA CIP2A %4 L TAKL HH OB B X ONEMALZ X 51285 2wy HE
BalE - ETE LR 2 F & L, IGF-1 DB L TWwa 2 EAVRB S/,

(& B ERER] EASE (FEEK - OFEFEHEAEE), FHXE (EEK - M - W REmnE,
GRER (EEK - M - P e

(FIRAER] HHIFBHIP LN EZ2EST 5.

04-05 TAK1 upregulates the PP2A inhibitor CIP2A to potentiate survival
signaling pathways in myeloma cells

(OTeramachi J
Dept Oral Funct Anat, Grad Sch Med Dent Pharm Sci, Okayama Univ

TAK1 is constitutively over-expressed and phosphorylated in myeloma (MM) cells to mediate their growth
and survival signaling. In this study, we explored the underlying mechanism of TAK1 activation in MM cells,
focusing on the roles of phosphatase. Okadaic acid, an inhibitor of protein phosphatase 2A (PP2A), further
enhanced the phosphorylation levels of TAK1 in MM cells, whereas SMAP, an activator of PP2A, suppressed
phosphorylation of TAK1 along with inducing MM cell death. MM cells highly expressed cancerous inhibitor
of PP2A (CIP2A), an endogenous PP2A inhibitor, while normal quiescent cells did not. Importantly, CIP2A
knockdown suppressed TAK1 phosphorylation and expression to cause apoptosis in MM cells. The TAK1
inhibition did not affect immediate activation of the IGF1-PI3K-Akt survival pathway in MM cells but was
able to suppress it as CIP2A was downregulated. These results collectively suggest TAK 1-mediated mitigation
of PP2A activity via CIP2A upregulation in MM cells, which creates a progressive auto-amplification loop
between TAKI1 expression and its activation to further activate other tumor-associated survival signaling
pathways in addition to immediate TAK1 activation, including IGF1-PI3K-Akt survival pathway.
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04-06 S-FT/VIRAFAZVRKRITIVERHEREN L TREHRIOIEME
SLVEEEHZRETS.

O Il A28, ARH B, w8 EE
TR ST, CRK PP TR

S-75/ IV AF* = (Sadenosylmethionine: SAM) I A FF = ORFEWTH Y, BIMY
BIEIE R EB L) D2 EOYWER R MONT L. Lo L, TOEHEFIZOWTIER
EHLRIZENTWARW, 22 THEEK A de Mg Mg HCS2/8 % T SAM Ok
HREICB T AEH & EORF O Z A, £3, KEFMEOSLICET 2851 & LTk
e b, HEhE, EEAKZ IEICHBET 5K Th b CCN2 B L OHkE DN 2 Ml R o —
DOTHLNUE T = ORFINIHT H SAM OB LT, ZoE, HCS-2/8 Mgz SAM
ZWMLT, 4WEHEICIZ CON2 OFEBIAT LA L, 24 BL O 48 IEZICII CCN2 BL O T Bl 5 —
7Y OFBELEH LTz RISSAM 23 L T2 5 48 Reft OMI AR L /22 25, g
FEICHARTHBEASML Tz, SHICREMTa T4 7)) A VEEICBIT 5 SAM OFEH % fif
BT 5720 SAM ZRM LT 1AM L 72#kSMlle % Alcian blue J¢fa L7-& 25, SAM @m#E
THMED LAPEDO SNz, 72, SAM 344K T adenosylmethionine decarboxylase (AMDI)
12 & o THLREE E T decarboxylated-SAM (deSAM) & 75725, ZHIERY 7 I VAL ELd
BRTHL LD, SAMOERIZRY 7 I VERENT 5 EDRHD S & AMDI FEH] % v
THEEL 72 25, HEH O T TIE SAM (12X % Alcian blue o FR 2RI & /- Dk
DFERDPS SAMIZCCN2 BL U NI RS — v 23 HE5ICEET ARTFOREE 28 &
HRETTHRABIHICBOTOMRENICEHE, TRV T7IVARREBEAL CRkEHE0ERE L
AL ENHLN o7z IEXBEILFENEE  MHH VD (FILKZEBSER)

(FIRAER] HEHIFBHIP LN L2 EST 5.

04-06 S-adenosylmethionine promotes ECM production and proliferation
of chondrocytes through polyamine synthesis

(OAoyama E', Kubota S°, Takigawa M'

'ARCOCS, Dent Sch, Okayama Univ; “Dept Biochem Mol Dent, Grad Sch Med Dent Pharm Sci, Okayama
Univ

S-adenosylmethionine (SAM) which is a metabolite of methionine is known to have the positive effect on
osteoarthritis, depression and liver disease. However, the mechanism of effect of SAM in chondrocytes remains
unclear. In the present study, we investigated the effects of SAM on chondrocytes, by using chondrocytic cell
line HCS-2/8. First, real time PCR analysis showed that the expressions of CCN2 and type II collagen were
increased after the treatment of SAM. Moreover, the positive effects of SAM on the accumulation of ECM was
confirmed by Alcian blue staining. Furthermore, SAM also indicated the positive effect on the proliferation
of chondrocytic cells. Next, we used the decarboxylase inhibitor to reveal the involvement of polyamine
synthesis in the effect of SAM because decarboxylated SAM (dcSAM) is a precursor of polyamines. As the
result, the positive effect of SAM on Alcian blue staining was suppressed by the inhibitor. These findings
showed that SAM can increase the gene expression of the factors relating to ECM production and proliferation.
Furthermore, SAM can promote the accumulation of ECM which is mediated by the polyamine synthesis.
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04-07 JINKEEDFESSIIERSEFMRESLZAEL, HEERFId4ZMLT
FRTARFURRRMEREFEETS

ORIl &=, B B8, KV BA°, W5 &/, ik FHARE, AR ol
ALK SRR T BTN, CHEEK BRBEsE DUREAAL, CBER BEBEHE 1R B

TR] Bk sy R ETHEFATEFRYF Y (OPN) ¢+ AFFH V¥ (OCN) @
SR E Y — i, BFHRO D OFEERLRIEIS R EOLSEEE L OIS, LA LEHF
HMFEIZ BT 5 OPN & OCN O F B FI BRI X AN 22 1A% . REFZE I F ML 0 5L & 51
DENT, OPN & OCN BHEICEZFOR L o 725 ML LR EAT 5 W ReME %2 e L
72, [ E#%] C57BL/6 ~ 7 A kg 35/ 2 INK [ERFAE T T7 A2V E Vi, BMP2 %
7213 FGF2 CTHMbiFE T 5 &, AIRKILIEE I 2 €3 OCN 2MEHEIL TH 5 28 OPN % &3 B3 54l
fo (OPN ) 2SI L 72, S bFERERNIC INK iEH 2 HE L 7238483 OPN RofasEinL 722
Es, T INK i&EA OPN BADGALY 7 M 2FEST 5 2 LAVRBEEINZ. T2 INK T
4V 7+ —=25DHH INK2 A OPN B LICEE G- LTz, RICKR LS M, &% o a1ba 3
e, OPN ZIF 3R 0 #Ein T- 3 2 AT L, OPN B o 45L& 2 W H DO fin B [N T- inhibitor of
differentiation 4 (Id4) EH4FRI W5 ¥ 2387 AR OHIRER~—» — %2 FHE L7, JNK NHE
WS T Cdh s INKFERIN 7 + A7 7 ¥ —+ DUSP16 K4~ 7 2 Tid, OPN &34l o
AL, IMEF OPN &I A B o 72, F 725 01L& 2 Porphyromonas gingivalis H 3% LPS
MMz %5E OPNEIOMBAEML 722 L2, A% EHFMESTLsy 4 71T ET R UR
RN [EF8] TSR IE OPN B L, OPN B FHEIZ55L# I o JNK
WL > THIHE NS 1d4 THIH SN TWE I LR EZ LN,

[FIAR] ZHBHRHIDP RN L2 EHET 5.

04-07 JNKinactivation suppresses osteogenic differentiation, but
robustly induces osteopontin expression in osteoblasts through the
induction of Id4

(OKusuyama J', Seong CH?, Ohnishi T?, Shima K’, Semba I’, Matsuguchi T°

'Front Res Inst Interdiscipl Sci (FRIS), Tohoku Univ; “Dept Oral Biochem, Kagoshima Univ Grad Sch Med
Dent Sci; *Dept Oral Pathol, Kagoshima Univ Grad Sch Med Dent Sci

Osteoblasts are versatile cells involved in multiple whole-body processes by modulating the secretory amounts
and patterns of osteoblast-derived proteins such as osteopontin (OPN) and osteocalcin (OCN). However,
the regulatory mechanism of OPN and OCN expression remains unknown. Here, we demonstrate that c-jun
N-terminal kinase (JNK) inhibition suppresses matrix mineralization and OCN expression but increases OPN
expression in primary osteoblasts treated with differentiation inducers, including ascorbic acid, BMP-2, or
FGF-2. Preinhibition of JNK before the onset of differentiation increased the number of osteoblasts that highly
express OPN but not OCN (OPN-OBs), indicating that JNK affects OPN secretory phenotype at the early stage
of osteogenic differentiation. Additionally, we identified JNK2 isoform as being critically involved in OPN-
OB differentiation. Microarray analysis revealed that OPN-OBs express characteristic transcription factors,
cell surface markers, and cytokines. Moreover, we found that inhibitor of DNA binding 4 (Id4) is an important
regulator of OPN-OB differentiation and that dual-specificity phosphatase 16 (DUSP16), a JNK-specific
phosphatase, functions as an endogenous regulator of OPN-OB induction. OPN-OB phenotype was also
observed following LPS from Porphyromonas gingivalis stimulation during osteogenesis. Collectively, these
results suggest that the JNK-Id4 signaling axis is crucial in the control of OPN and OCN expression during
osteoblastic differentiation.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

180



J. Oral Biosci. Suppl., 2020

05-01 EHEICH T3 HEHBEAD High mobility group box 1 (HMGB1) @
B5

O/ R, Wil w5w]', IR 2807 RICH, JOR BoZ', KU 15
IR Bes R, UK o TURESBIAVEL 2, Bl B RSB m AR 1

Hi] High mobility group box 1 (HMGBI) &, & PHOIEF % @it A8t ke 2 3 & i@ < 53
T 5. HREICBU D FBANOZBEIZ, g2 S 5 2 s HMGBI 255 P o 1IE 3 SRk 2 358 S
X512, B LMKk A S & HMGB1 23t S s, HMGBL ko BIE I v T & 7222 %
vy, EHOMMMOBIL S LT LI NBFHLTWEEZLNTWS., T2, BRI MMP-2
LTI EDHEINTNE. —HT, KIEZROHRMEIIBEICEVTH HMGBI O B5-57R
BESNTWE, ZZT, MICK DL -HRMEIFHAET 288 CHMGBL 2D X ) IS5 3 5%
PEBRELZ. E512, HMGBl L+~ % — T3 5 Receptor for advanced glycation endproducts
(RAGE) HHhoH B THEEG T 20020 THhIREL.

[77:] BALB/cAJcl X — K< ZA% H\, HROEMIFIC SCCT Fflat 1 BIEA L, B - HIK
BRAT. BB, RYTF47arybua—k LTHREIETDMEM BERZFEALL. b %,
ZFNhZENSCCT Mg AR, RO DMEM EABEERE L7z, AR, 238, 38, 4ERHELL
BICHAR Z RN L BIE 21T - 72, BISERMLEERY& L, $t HMGBI $ifk, T RAGE $ifkE X UL
MMP-2 % v CTHRIEMBRAL I dete 2 AT W Blgg L 72,

[ & 0% 58] SCCTMINBIEARETIX, T RTOMRFEHNIEIIE L 2Dl s hs, 42, M
PRAEDSEESE L Z2BR & 72 o 72304212, O ZE S oMfiiasilo bz, 22Xy, B L5
MCHMMESIFHEINTVWAE I Ebh ol 512, MRMEIEESE L2847 TiX, HMGBI &
RAGE ORHAHRD SN7275, HA L 22 oAz Tld, RAGE @383 7% {, HMGBL »## &
HERE P OREICDRAE L. o & XY, L 2282 S B i S vz HMGBL
B TAZFET 0TV ERBENT.

(FIRAER] HFSFBEIAE RN L2 EST 5.

05-01 Involvement of High mobility group box 1 (HMGB1) in muscle fiber
regeneration in tongue cancer

(OOgasawara Y"?, Sakiyama K', Onozawa G"°, Nagasaka A', Bando Y', Amano O'

'Div Anat, Meikai Univ Grad Sch Dent; “Div Oral Maxillofac Surg 2, Meikai Univ Sch Dent; *Div Oral
Maxillofac Surg 1, Meikai Univ Sch Dent

Our previous study showed strongly expressed of high mobility group box 1 (HMGB1) is involved in necrosis
occurred in muscle fibers close to the tongue cancer. On the other hand, HMGBI1 has also been suggested
to be involved in the repair of muscle fibers after inflammation. Therefore, we investigated how HMGB1
and its receptor RAGE (receptor for advanced glycosylation endproducts) play their roles in the process of
regenerating necrotic muscle fibers. The SCC7 cells were injected once into the tongue of BALB/cAlJcl nude
mice in order to create the tongue cancer model. After the injection, samples were collected after 2, 3 and 4
weeks. Necrosis of muscle fibers accompanying immunoreactivity for HMGB1 and RAGE were observed in
tongue of SCC7-injected mice. In addition, HMGB1-expression without RAGE-immunoreaction was observed
around the regenerating muscle fibers. These results suggested that HMGB1/RAGE system is involved in
muscle regeneration in tongue cancer microenvironment.
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05-02 FHPAFAT7 1 —FTILYVADEHBE L High mobility group box 1
(HMGB1) rDE®

OmFIn 5wl AR SR, NI 527 RICH, JOR BoZ', KU 15
IR o, UK B TURESE AR 2, Bl B TSR AR 1

[Br] MO HEEST S ¥ 7827 5 Tdh 5 High mobility group box 1 (HMGB1) 1%, #z5 %
FET 5 THKROEFEOHFICHEG L TWA I ERAONTVESE., BLAZINFTITAD
TAZHEAINL %2 FHE L 728312, HMGBI 2AHEE OIS 2 2B OV THMEZ T TE 72, A
FEIZ & o THIRRMEDS — BEREEE S N7 T A ASFAE L T L %25, FHE L 7-HhsiiE s L OV oI
T HMGB1 ®FHARO LNz, 2D &5 HMGBL I3 OB S § 2 D TIE Wi &R
SNz, 22T, B 3HEIS 4BIHT THHRMEIFHETLZ2E VDR TWEHIA BT 4 —F
TN A (mdx ¥ 7 A) % HTHIE L 7222 43 % 88 T HMGBL 238D & 9 I %
GBZTnwahramFETLIEAHME L7

(D3] B34 3, 48, SHEMBLOSHEMOH I A I 74 —EFVITIATHD
C57BL/10-mdx ¥ 7 A (mdx =% &) & xH#TH 5 C27BL/10-SCN ¥ 2 (B10 <™ R) DWH;
CHIEE I 7o, SRS A 2 /R #%, HMGBI & fMiiio~—4 —CTH % Pax?, Hid
FAEMINCHILT 5 MyoD 12D\ THRIZMMRILAIIC Gttt BIgE21T- 7.

[#3e L 0% %2 HE fetaff 2 Bi5823 5 L, BI10~ ™ A TIEHE P 2 8o 72158 7 155 6 A3 8l
BENL FHCH L mdx 7 A0 3EEE 4 HETIE, HRMEDEEIE L 22 O &
L 72 B AR RAHEDSIRAE L T B ODSERR S 7z, Pt HMGBI $iufk TRt b 20 et % it L 7240
Frid, 3 EECIIEIIE L2, 4 B CIixEAm Tl L. HEEME~——-Td 5%
Pt Pax7 Pufkid, E L 2250 CIRBEHDAR SN o 725 IEW R B & OV A L 722 i#
MEDOJRPICHR S BB L2, Uk Z &5 5, HMGBI 3 Pax7 ORBEZFEL, Mo BEY
T5IEDRBENT.

(FIRAER] HFSFBEIAE RN L2 EST 5.

05-02 Relation between muscle fibers regeneration and high mobility
group box 1(HMGB1) in a model mouse of muscular dystrophy

(OSakiyama K', Ogasawara Y"? Onozawa G"°, Nagasaka A', Bando Y', Amano O'

'Div Anat, Meikai Univ Sch Dent; “Div Oral Maxillofac Surg 2, Meikai Univ Sch Dent; *Div Oral Maxillofac
Surg 1, Meikai Univ Sch Dent

High mobility group box 1 (HMGBJ1) exists in the nucleus of all normal cells being involved in homeostasis.
We have previously revealed that the HMGBI protein released from the carcinoma had reduced the size of
the myofibers, this promotes cancer invasion through the formation of a clearance gap in high density skeletal
muscle tissue. The objective of this study is to clarify roles of HMGBI in the process of myofiber regeneration
after the muscular dystrophy. C57BL/10-mdx mice were used as the muscle dystrophy model mouse. Mice were
observed at the age of 3, 4, 5 and 8 weeks. Anti-HMGBI1, Anti-Pax7 and Anti-MyoD antibodies were applied
for immunohistochemistry. Anti-Pax7 antibody was used for the marker of muscle satellite cells. HMGB1
was expressed in necrotic and repaired myofibers at the age of 3 and 4 weeks. Further, Pax7 was expressed in
surrounds of normal and repaired myofibers, but not expressed in necrotic myofibers. Therefore, HMGB1 was
suggested to induce regeneration of muscles.
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05-03 CCN2 DIFBITIC & B iRMELDHIEH

OVEH 522, W ER, AfRH R
PR BERE A LIPEEAL, CRK B

Cellular communication network factor 2 (CCN2) I ILE 5 X7 2 FEWICEET LT &
P OMMEEREBOTEES T L L TELZONTE . L L, KETOI CCN2 Pk X % KHEhE D
BB ClX, TOFMEDPHRTE 2ho7z. CCN2ITMBENICHHFEL, T2 TiIoRkiks
FEOZLARBEINT VB Z Eh D, FA GBI HW S 7z CCN2 ASHHELICEZE Tl % <,
BB O CCN2 PN RAT L, HIEDIIE & EATICH b o TV D EE 2 7. T O % MEES
5 78, Flag-tag %1 l L 72 signal peptide (SP) % Ex\»7z Cen2 (Flag-Cen2) K OF3 R lZ HA-
tag M L7z Cen2 (Cen2HA) OFBT I A I FEZhZhHEEL, KL% C3HIOT1/2 A
Ja\ZBIZFEA L7z, CCN2 O JRTE & Ot REG 0k & 8% - M 1 5312531 F 72 Western blot T
RARTAER, Cen2-HA ZBInTEALETIREE L CHIIREIZRE L7228, Flag-Cen2 % BinTE
ALZ2BETIIBNICRAENR SNz, 2 TRIZ, Flag-Cen2 2 FvT CCN2 DIEATOSRAEIL I
LTEDE ) B2 RIZLTWA O % N L7z, C3HI0TL/2 il Flag-Cen2 % % 1% empty
vector (EV) Z#EIzTEAL, HEMEFMB~0MLEIRET 2REKNT PUL O@EETFRELAN
NEWRIE 25, FlagCen2 % #ETEALZHTPUL OFETEIL NV ERL, S51CH
ML DO T-CH % Tenascin-C XU PDGF-AB/BB @ k&S EVBARE L ETHWMLZ. 2
o ORERIZ, BNIZEAT L7z CCN2 %% PU.L OB 7B LA 200 L THHHLOBEIZE D o Tw
LT LRERELTNA.

[FIRMAR] EHBHRHIS RN E2EET 5.

05-03 Regulation of fibrosis by nuclear translocation of CCN2

ONishida T"?, Takigawa M°, Kubota S'

'Dept Biochem Mol Dent, Grad Sch Med Dent Pharm Sci, Okayama Univ; ’ARCOCS, Dent Sch, Okayama
Univ

Cellular communication network factor 2 (CCN2) has been considered as a responsible factor of fibrosis,
because it promotes extracellular matrix protein production. However, it was demonstrated that clinical trial
of fibrosis using anti-CCN2 antibody had no effect in USA. It is known that CCN2 is also present in the cells
to exert distinct functions. Therefore, we hypothesized that intracellular CCN2 translocated into the nucleus
to promote the progression of fibrosis. To test this hypothesis, we constructed expression plasmids of Flag-
tagged Ccn2 without signal peptide (SP; Flag-Ccn2) and HA-tagged Ccn2 with SP (Ccn2-HA), respectively,
and introduced these plasmids to C3H10T1/2 cells. Immunofluorescence and Western blot analyses revealed
that CCN2 was localized in the nucleus and cytoplasm in the cells with Flag-Ccn2, but predominantly in the
cytoplasm in the cells with Ccn2-HA. Therefore, using Flag-Ccn2, we next investigated the effect of nuclear
translocation of CCN2 on fibrosis. The gene expression of PU.1, which is transcription factor to promote
myofibroblast differentiation, was up-regulated, and Tenascin-C and PDGF-AB/BB, which are progressive
factors of fibrosis, were increased in C3H10T1/2 cells transferred with Flag-Ccn2. These findings suggest that
CCN2 translocated into nucleus is involved with progression of fibrosis via up-regulation of PU.1.
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05-04  RE:ERATHIEE 2 R7L s D MRS iR R 2 Bl 9 5 B F O

OB ME—M, AH 58, ik KB, AR BEE, BEEA, AKH Bk, I 5%
UK BEdh 2 FIRE

[H) BB (BA) &, HAERUICHET S, VRS ZEKN & 3 2019 - ftka s
THY, WBRHBLEL 2 BENL . L, HEFF—EBRohTEBY, BHAER T OFH
HEEDBATZ WIS 2 FERALEL Shb, 4L, HEHEET TV~ 212 BA BIEH kAL
Mifa (BA-SHED) ##MAICHS-L, % Wi RILEIMIL (SHED) OBHRIE & o i =
TV, BiEIRATHE L7z, SHED [A#k, BA-SHED 3iFHERE DS X OAMEIL DM EZ 725 L
72%%, BA-SHED BAi#E ClIHHE L Y VY Vot X OHEMEO AR 5ihvg, ik
MBS E SN T WD o7, AWFFETIE, BASHED W HEMBBHZ TR E T 572012,
BA-SHED OFAER)FAL T DO FEAE % ff#T L 72

[773:] BA BIEHR® SHED % M@k L7, In vitro (2 TN EHE 21TV, BETRBUET B
X OVHEALSARYIRAT, HRESRAT I X » SHED & BA-SHED O L& i L7z, 72, JH@E L%
LD F DT ICEE 2B R Tdh 5 HNF6 O38H % K4k 7% SHED # X Of BA-SHED Tht
L7,

[%%] BA-SHED 2, in vitro |2 CTHFHIIBREMINE~ DML % 7% L, SHED & D#EIZ#ED SN eh o7z
L72L, SHED & ik L C BA-SHED 13 44L& IRHE T HNF6 OFIATEH L Tz,

[#%52] HNF6 I ZIFRiBKAIILIC B\ TR - RS LB o 5 L% B2 25 R/ +CTh by, <
OBFNFEBANHE LR L2 $f 3 % 2 & A HE S Tw 5. BA-SHED BAlHRE T MO
HAEPRO N2 o 2HFE 2 W T 2 5L, BA-SHED T3 HNF6 O #FFEHIC X 0 JHE 1z M
NOGALH E N TV B EEMEDE 2 b b, 45, BA-SHED @ HNF6 #F 5B A H & b Bz Al
D GACNG- 2 5 3B H RN S BNED D 5.

(FIRAER] HHIFBHIP LN EZ2EST 5.

05-04 Analyzing a mechanism that causes downregulated therapeutic
effects of biliary atresia patient-derived-stem cells from human
exfoliated deciduous teeth

(OSonoda S, Murata S, Kato H, Kyumoto Y, Uehara N, Kukita T, Yamaza T
Sect Mol Cell Biol Oral Anat, Grad Sch Dent Sci, Kyushu Univ

Purpose: Biliary atresia (BA) is a cholestatic disease caused by bile duct obstruction. Although many patients
result in receiving a liver organ transplantation, there are not enough donors. Therefore, it is needed to suppress
fibrosis in the pre-transplantation period. In the previous report, we showed that transplantation of stem cells
from human exfoliated deciduous teeth (SHED) and BA patient derived-SHED (BA-SHED) ameliorated hepatic
functions and suppressed hepatic fibrosis in a liver fibrosis mouse model. However, BA-SHED transplanted
mice’s liver did not show recovering of serum total bilirubin levels and regeneration of bile duct structures in
contrast to SHED. In this study, we analyzed a mechanism that downregulates the therapeutic effects of BA-
SHED transplantation.

Methods: We cultured BA-SHED in the hepatic differentiating condition and analyzed in vitro hepatic
differentiation capacity. Finally, we assessed HNF6 expression in intact BA-SHED compared to SHED.
Results: BA-SHED exhibited a differentiation capacity into hepatocyte-like cells in vitro as well as SHED. On
the other hand, intact BA-SHED expressed higher levels of HNF6 than intact SHED.

Conclusion: A previous study reported that overexpression of HNF6 suppressed the biliary commitment of
hepatoblast. Regarding these facts, the biliary cell differentiation capacity might be downregulated in BA-
SHED by HNF6.
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05-06 7L >FOx—kICES caspase-11 HiRtE

OFH; AUCT, Bl wOAk, il A
BLUFIR o P& e s

[BH®] Llai, Fk41x, ZFEEHE bisphosphonates D—FTH A7 L v Fatr— b (ALN) HiLe
W2kB, VEFNAFBEILLBEAEORINZHE L7z, AT, IL1AEATEEEHZHS
NLRP3, ASC, caspase-1 B & UF caspase-11 F&IH B X CHIIIA AN DB IZ DWW THGES L 72,

(] ~v 2A~2ru77— VB IT741 1%, 10% 7 ¥ & & A RPMI640 55 % H v <,
5%CO0s, 37C THRAKE 2L, 60 mm 71 v ¥ 2 1 KH 720 3 x 10° M F 7213 96 RPEE~ 4 707 L —
MZ1 KRB 2 x 10°MEHERE L 7. —Mss 1 ImMfe 4 v, F#ile% ALN (1100 M) &HE7
BAEZORMT 24 REEE#E L7, 2LC, MlRESY 37 23 REX IS, v Ay 7ay
I #3:C NLRP3, ASC, caspase-1 3 X 0N caspase-11 ®3H % #-X7-. RIPK3 ##l#]TdH % GSK 872
(3 uM F721310 uM) , caspase-8 #ill#] Ac-IETD-CHO (10 uM) , B £ U pan-caspases il
Z-VAD-FMK (10 ¢ M) & ALN #h0 1 BRI R J7741 il 4 v F 2 xX— b+ L7,

[#E 5 & £22] (1) ALN (&, J774.1 Mg o caspase-11 F8H & i EARAF 2R L 72, (2) ALN &
NLRP3, ASC 3 X T caspase-1 DM~ 28 L 72, (3) GSK 8721%, ALNIZ X% J774.1
HNE D caspase-11 FEFLBE IR % B EALEAICHIHI L 72, DLEofERIE, ALN 2 X % RIPKS 1G4k,
VE RN ADOZHERTH S caspase-11 DFBEHBT LI LICL-T, VEFAFBEILIBHEAD
BmEs R TREEE RET 5.

(FIRAER] HFSFIBEIS RN L2 EFT 5.

05-06 Alendronate up-regulated the expression of caspase-11

(OTamai R, Mashima I, Kiyoura Y

Div Oral Infect Immun, Sch Dent, Ohu Univ

Purpose: In previous study, we demonstrated that pretreatment of alendronate (ALN), a nitrogen-containing
bisphosphonate, augmented lipid A-induced IL-1beta production. In this study, we investigated the expression
and extracellular release of NLRP3, ASC, caspase-1 and caspase-11, which play important roles in IL-1beta
production.

Method: The mouse macrophage-like J774.1 cells (3 x 10° cells/dish or 2 x 10° cells/well) cultured in
RPMI1640 medium containing 10% FBS. After overnight, the cells were washed once and treated with or
without ALN (1-100 uM) for 24 h. The expression of NLRP3, ASC, caspase-1 or caspase-11 was examined by
Western blotting. For inhibition assays, J774.1 cells were pretreated with a RIPK3 inhibitor GSK’872 (3 or 10
uM), a caspase-8 inhibitor Ac-IETD-CHO (10 uM), or a pan-caspases inhibitor Z-VAD-FMK (10 uM) for 1 h
prior to the addition of ALN.

Results and Discussion: (1) ALN up-regulated caspase-11 expression by J774.1 cells in a dose-dependent
manner. (2) ALN augmented the extracellular release of NLRP3, ASC and caspase-1. (3) GSK’872 inhibited
ALN-augmented caspase-11 expression by J774.1 cells in a dose-response manner. These results suggest that
RIPK3 activation by ALN might augment lipid A-induced IL-1beta production by up-regulating the expression
of caspase-11, a receptor of lipid A.
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[J5:] MAEFHRMICHEEy P EERBTLET T 74 v Y 2DRIIH LT, IKWHEDZ Y ¥
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(] 70 Y VBRI T T 74 v ¥ 20MEHFERIREL, —F, BHRCIRMSEEs

WHIL7:. ChoozhBR, 7)Y Vs R 721327 ¥ VR EREERNC X > TR S h, $512
MEFAEICESTSLVEGE ENO SOBHEL{LZE> T,

(%%%] )Y VIRET T T4y Y aDMEREIIBWT, HEKAN 2 AR RE R L. K

w7) YU, MEHERFELTHE, —F, SHEZY ¥V I3EREICKET S, Ihb

DRRIZ, TV Y VBERTELE ) Y ZERITHGKAFELTBY, VEGFENOSHHR

HWANMLTHE SN TR WD L. RUTEICBWTIERL I, 7Y ¥ Y HMAE A& & P H

HEOWMBIEHT A L= 0T THAZ EZHLNITL 2.

(& BAVLFEWFZEE] BEHEE (RE)IIRE)

(FIRAER] HFSFBHIS RN L2 EST 5.

05-07 Dose-dependent biphasic effects of glycine on vascular
development of zebrafish embryos

(OTsuji-Tamura K, Sato M, Tamura M
Dept Oral Biochem Mol Biol, Hokkaido Univ Grad Sch Dent Med

Objective: Glycine, a non-essential amino acid, has been reported to play a seemingly conflicting role in both
angiogenesis and anti-angiogenesis. We hypothesized that glycine would exert different effects on angiogenesis
in dose-dependent manner.

Methods: We examined the effects of a broad range of doses of glycine on vascular development using
fluorescent transgenic zebrafish Tg(flila:Myr-mCherry) embryos. Effects of glycine transporter (GlyT)
inhibitors (sarcosine and bitopertin) and a glycine receptor (GlyR) inhibitor (strychnine) were also investigated
in monotherapy or combination with glycine.

Results: Low-doses of glycine promoted the vascular development, whereas high-doses inhibited it. The
promoted effects of low-glycine were reversed by treatment with GlyT and GlyR inhibitors. Interestingly, the
inhibitory effects of high-glycine were attenuated by treatment with GlyT inhibitors. Furthermore, alteration of
expression in VEGF (an angiogenic factor) and NOS (an enzyme for nitric oxide synthesis) correlated with the
dose-dependent effects of glycine.

Conclusion: Glycine displayed dose-dependent biphasic effects on vascular development in zebrafish. Low-
doses of glycine induce angiogenesis, whereas high-doses of glycine cause anti-angiogenesis. These effects
rely on GlyTs and GlyRs, and may be regulated by the expression of VEGF and NOS genes. Glycine may be a
novel unique target for both angiogenic and anti-angiogenic therapy.
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Takabayashi, Sci. Rep. 2018) 22X A< A7 ) ANDAE—=NV T 7D KL~ 7 A{ERF %80
5. ZOHEON R, HNEE T Flag ¥ 7® 5 \Wid 2xHA ¥ 781517 £ 200bp £ TORH
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iGONAD #:2 L2 X ) =7 X 40 #5150 Rl L, 7 v b 3#IET 5 R/MEMERL CTE 7. Flag
R 2xHA BIET %/ v 74 Y LR 7 AICDOVTI 3#IaT 8 R LER L T b, ThF CTfF
BML7/-Flag ¥ 7dH 5 Wid 2xHA ¥ 7 KI~ 7 A, Y 287 ZICxH T 2 8RR A LET,
MWHEDOE W27 Flag §ulkd 5 Wi HA PURIC X 2020, T Xy 2 - 7y b, REHRR
et X VERW Y 28 M OFEBUENT, BIGROREE, 7074 — LN R ES RO B B N
T&%. Flag » %\ id 2xHA 7 7 UAMZ D BUWFRZE TIZENEY 7327 B mClover2 ¥ 7D KI <
AMEEIZ SRR L T 5. S ofERBIL, FRYERO 2 WENG T LT, 72, £ ok
ELBELEITLERORDY)ELTCOHERTH L7720, WeFEE LT FENKALEDO< 7 Z1H
RIENT 1] & L TIREL 72w,

(FIRAER] HHIFBHIP LN EZ2EST 5.

05-08 Analysis of brain and face development by small tag knock-in
mouse using genome editing iGONAD method

OAoto K

Dept Biochem, Hamamatsu Univ Sch Med

In analysis of mouse and rat craniofacial development, specific antibodies were necessary for expression
analysis in cellular and tissues, biochemical analysis, and functional analysis of protein complex. Here,
we introduce that small tag knock-in (KI) mouse and rat generation method combined with CRISPR-Cas9
genome editing and electroporation method (iGONAD method). The advantage of iGONAD method is that the
maximum 200bp short DNA fragment of Flag or 2xHA tag as ssDNA can be easily inserted in target site., it is
possible to insert small fragment within 200 base pair of Flag or 2xHA tag as single strand DNA (ssDNA) into
the genome of target gene. We have generated mouse 40 genes, more than 50 strains, rat 3 genes, 5 strains using
GONAD method and 1 mm gap electroporation method. We finished the knock-in mouse creation of 3 genes, 8
strains with Flag and 2xHA tag. Because this method is useful for analysis of target protein that we cannot get
commercial antibodies, and for alternative experiment that we use many antibodies, we propose as experimental
method, new mouse analysis method that we do not need specific antibody.
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Z B 552 L7z (Shitara et al, 2019). A2 T, Cdcd2 A NEDRREMNSIZIE A /1 = X 2 % 7.
[ 5] REMBE R BARIC BT Cdcd2 2 2 v 7 77 b5 &, IERERE IR S h s & L
(2, MBI > 77V & FED GFP 2SHIILIN O /Mg b 3k S 7z, GFP /NI L B e 00 JB JE2 i
T OMBLIE ISR L Tz &2 5, GFP 3IRIEMBEE R IC S 5/ Mo EICRAET A2 &
DRIBENT, FETHRERED~—H— % VX2 ETHLET 2 TRY V5 /-3, B
7RI R N LD~ —h — & V2L SNTWwW5b Rablla DREEZFR-L 25,
WY GFP /M & LRAET 5 2 E D S22 o 72, BefRIC Cded2 D3RP B/ NE O B 2% %
T AR TARD 72012, 727 F Y EAIEKNT mDial, Arp2/3 HEKRISH T 28K TR
PR F AT R o 72, T OKH: mDial 2% GFP # &t/ FICHERET 5 2 LAVRENT-.

[#%2] mDial | RhoGTPase T#H» 5 RhoA DL 7 227 ¥ —Th VY, HEIROT 7 F DK %L
H9 %, Cdcd2 1 RhoA ZAEMEAL L, BREEMIBEIZE /ML EICB 0 2 ESIRO 7 7 F » O % #)
W a2k, BEAROBKZHIEST 200 s Lkv., 5%, BEMRREEBREICIBITS
Cdc42 £ RhoA D7 O A b =2 DE LG BIRNIBLETH 5.

(FIZEMER] HEF IR LW L2 EHET 5.

06-01 Cdc42 facilitate apical membrane formation through regulation of
membrane trafficking

(OShitara A, Ohno Y, Nagase H, Kashimata M

Dept Pharmacol, Fac Dent, Asahi Univ

To regenerate the damaged salivary gland, many studies have investigated the mechanisms of development,
however little is known about the mechanisms of salivary acinus formation which starts after birth. We have
previously shown that the RhoGTPase Cdc42, which plays a central role in establishing cell polarity, regulates
the homeostasis and establishment of the apical plasma membrane (APM) in submandibular acinar cells
(Shitara et al., 2019). Here we examined the mechanisms of Cdc42-dependent APM establishment. Cdc42-
depletion induced miss-transport of membrane-targeted GFP into intracellular vesicles as well as inhibition
of APM establishment. GFP vesicles accumulated near the plasma membrane where APM estimated to form.
Immunostaining for apical membrane marker AQP5, and apical recycling endosome (ARE) marker Rablla,
showed their colocalization with accumulated GFP vesicles. ARE known to regulate APM formation in
the cultured epithelial cell, and Cdc42 likely to regulate ARE transport to establish APM. To examine the
mechanisms, we performed immunostaining against actin nucleation factor mDial and Arp3, and found mDial
accumulated on the GFP-vesicles. mDial is the effector of RhoA which is one of RhoGTPase, and facilitates
linear actin formation. Cdc42 could inactivate RhoA to inhibit the linear actin nucleation on the apical recycling
endosome during APM establishment.
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D ssCstb-Halo % H F PRI O PR MBS B S &7, &I TMR Y F > FEHRML, £
NETICHWEI N HaloTag Bl 57 v 37 B x & TINIV LT 20K, KEEGo TMR Y F~
FEBRLELThs, REEHE & IHEREmERIIL, b9 —2>d HaloTag) %~ FTH 5
AlexaFluor 660 V) 7~ FEZBMLUTHBICAER SN VR0 HDOH % TV LT BEBRIKEHZIC
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(FIRAER] HHIFBHIP LN EZ2EST 5.

06-02 Selective transport of secretory proteins to the regulated and
constitutive pathways in salivary acinar cells

(OFujita-Yoshigaki J, Yokoyama M, Katsumata-Kato O
Dept Physiol, Nihon Univ Sch Dent Matsudo

Salivary acinar cells have two pathways for protein secretion: the regulated and constitutive pathways. Some
signals in amino acid sequences of the secretory proteins are recognized in the Golgi apparatus to segregate
them to the two pathways. We have studied the mechanism of selective transport by using the HaloTag system.
The HaloTag protein can be labeled by a fluorescence dye-conjugated ligand. In this study, we constructed
the HaloTag protein fused with a full-length cystatin D (fCst5-Halo) or its signal peptide (ssCst5-Halo) and
examined their intracellular transport in the primary culture of parotid acinar cells. First, the cells were labeled
with HaloTag TMR ligand to label all the preexisting proteins. After washout of the unbound ligands, cells were
cultured for up to 8 h. The medium and cell lysates were recovered and labeled with Alexa Fluor 660 ligand to
measure the amounts of newly synthesized proteins that were secreted and stored in the cells. As a result, the
amount of the Alexa Fluor 660-labeled fCst5-Halo retained in the cells were significantly higher than ssCst5-
Halo, suggesting that the addition of cystatin D sequence promoted the HaloTag protein transport to secretory
granules.
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[H ] 2R o b (A SR A, HH S 2 HNZEB 2R3 2 EAHE SN TS, L
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[773:] 484+ 2O Wistar 7 v % 12 Bef4 O RS BREE T C 2 EBINE L%, F25k 48 e ai 12 FH RS
B¥E (< 1Lux) ICBLEF L7z 8:00 (ZT0) 205 6 By Z & 12 48 Kefi ik L CHH FRRZ i L
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[E8] EHEEHE S v PETRICB W CHENEIE T (Bmall, Per2, Cryl) IZMARREECHE LT v
b & FARICHAREZ2 HNEB) % /8 L7z, Aqpb, Anol (ZHIRSEREET, MHEFBRBE T O Mi#E I T 24 By
M DRBLY) X8 %2870, EREEREET T — 2726 BRE 5> 7 b LTw/z. Western
Blotting AT & 0 % ¥ %7 BBUCB VT H LD > 7 PHEFED BN, Agpd & Anol ® RNA %
Hey oo BB — 27— L Tk,

(k5] BTFIRICB VTR A F Y F Y ANVDOE — 7 B —F L, HEEBREE T T 24 B
DOEEZRLIKRS S Aqpd & Anol IIRFEHEIETIC X 0 BB % 21 5 R EHE (= 7 Hl & (=
T (CCG) THDHZLIRmEIni.

(FIRAER] HHIFBHIP LN EZ2EST 5.

06-04 Light conditions affect rhythmic expression of Aquaporin5 and
Anoctaminl in rat submandibular glands

(OSato R, Sugihara N
Dept Publ Health, Tokyo Dent Coll

Purpose: The secretion rates of saliva and electrolytes follow a circadian rhythm as well. However, the
relationship between the molecular mechanism of saliva water secretion and the peripheral circadian rhythm
in salivary glands is not yet clear. The transmembrane proteins Aquaporin5 (Aqp5) and Anoctaminl (Anol)
are essential for water transport in the submandibular glands (SGs). The purpose of this study was to reveal the
effect of light conditioning on the peripheral clock in SGs.

Methods: We examined temporal mRNA and protein expression patterns among clock genes, Aqp5 and Anol
under light/dark (LD) and dark/dark (DD) conditions.

Results & Conclusion: We observed circadian rhythmic expression of Bmall, Per2, Cryl, Aqp5, and Anol
mRNAs under both LD and DD conditions. The expression levels of Aqp5 and Anol peaked 6 h earlier under
the DD condition than under the LD condition. Maintenance of the circadian rhythm of Aqp5 and Anol
expression even under the DD condition indicates that Aqp5 and Anol may be controlled by clock genes; such
genes are called clock-controlled genes (CCGs). Western blot analysis revealed the circadian oscillation and
peak shift of AQPS and ANO1expression under DD conditions.
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% TNF-a Ot MEEIRICEH 2 5 B2 W TARRE v THRET L 728K, TNF-a 12 & 2 RTLHIC
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(FIZEMER] HEF IR LW L2 EHET 5.

06-05 Benefits of the human salivary gland organoids for the research of
salivary gland dysfunctions

OYoshimoto S', Anzai H"?, Okamura K', Hashimoto S'
'Div Pathol, Fukuoka Dent Coll; *Div Oral Surg, Fukuoka Dent Coll

Preservation of saliva secretion is critical for the maintenance of functionally oral homeostasis and finally
for keeping good health. However, the mechanisms of these hyposalivation induced by salivary gland
dysfunctions remain to be largely unknown. To clarify these problems, we established human salivary gland-
derived organoids to analyze the morphological and functional changes of salivary gland dysfunctions in vitro.
In the inflammatory conditions like sialadenitis, pro-inflammatory cytokines such as tumor necrosis factor-a
(TNF-a) are upregulated but the function is still unclear. In our human salivary gland organoid culture system,
we successfully induced an organoid swelling revealing the function of saliva secretion by the stimulation of
carbachol, a non-selective cholinergic agonist, and forskolin, an activator of cystic fibrosis transmembrane
conductance regulator (CFTR). Furthermore, we found that this organoid swelling was inhibited by TNF-a.
From these results, we could clarify the inhibitory function of TNF-a on the saliva secretion in vitro. Thus, our
human salivary gland-derived organoid-method was revealed useful in the in vitro analysis for an inflammatory
damaged model and would be useful as an in vitro analysis method in the research field for the salivary gland
dysfunctions.
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P1-01 Control of glucose and lipid metabolism based on fetal nutrition
environment and its involvement of osteocalcin

(OKawakubo-Yasukochi T', Mizokami A', Kimura S"?, Nakamura S*, Jimi E', Hirata M’

'OBT Res Center, Grad Sch Dent Sci, Kyushu Univ; “Sect Oral Maxillofac Oncol, Grad Sch Dent Sci, Kyushu
Univ; *Oral Med Res Center, Fukuoka Dent Coll

Recently the existence of common factors involved in glycolipid metabolism and bone metabolism has been
clarified, and the link between lifestyle-related diseases and bone metabolism has been drawing attention.
We have demonstrated that bone matrix protein, non (or low)-carboxylated osteocalcin (GluOC) has multiple
improving effects of glycolipid metabolism.

Since GluOC has placental transportability, we analyzed the effects of nutritional environment and the presence
of GluOC in utero on future risk of developing life-style-related diseases in pups using mice in this study. Pups
were weaned at 24 days after birth and analyzed.

As a result, HFS intake of pregnant mothers caused abnormalities in glycogen catabolism in the liver of pups.
Moreover, if the pups themselves took ND after weaning, no significant effect was revealed, but it was shown
that when the pups took HFS after weaning, abnormal glycolipid metabolism was induced.

Furthermore, the negative effects of maternal HFS intake on pups were avoided by GluOC administration
during pregnancy. From this, we suggest that it is possible that maternal GluOC passed through the placenta and
directly or indirectly by normalizing maternal glycolipid metabolism, affecting the organs related to glycolipid
metabolism.

Non-member collaborator: Ena Yano (OBT Res Center, Grad Sch Dent Sci, Kyushu Univ)
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P1-02 Histological characteristics and role of the membranous bone
formed in the anterior part of Meckel’s cartilage

Olnoue K', Maruoka H?, Hasegawa T', Yamamoto T', Yawaka Y’, Amizuka N'

1Dept Dev Biol Hard Tissue, Hokkaido Univ Grad Sch Dent Med; 2Dept Orthodont, Hokkaido Univ Grad Sch
Dent Med; 3Dept Dent Child Disabled Person, Hokkaido Univ Grad Sch Dent Med

The purpose of this study was to clarify the histological characteristics and role of the membranous bone
surrounding the anterior part of Meckel’s cartilage during the early stages of the Meckel’s cartilage resorption.
Histological and immunohistochemical examinations were conducted with murine fetuses at from day 14
(E14) to E16.5. After fixation with 4% PFA, they were subjected to micro-CT analyses, prior to preparation
for transparent skeletal specimens and paraffin embedding. Analyses by micro-CT and transparent skeletal
specimens demonstrated the membranous bone surrounding the anterior part of the Meckel’s cartilage of
E15.6-E16 fetuses. The perichondrium of the anterior part became extremely-thinned enough to make direct
contact of cartilage and bone. At the stage of E16.5, the upper, lower and outer surfaces of the anterior part of
Meckel’s cartilage were resorbed by a manner like endochondral ossification. Immunoreactivities of VEGF
and MMP9, which are involved in angiogenesis and degradation of cartilage matrix, respectively, were seen
at the contact sites of cartilage and membranous bone early from E14.5. Taken together, it seems likely that
membranous bone encompassing the anterior part of Meckel’s cartilage appears to correspond to bone collar of
long bones from the histological point of view.
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P1-03 G9aregulates mouse cranial bone formation through Runx2
function

(Oldeno H', Komatsu K', Nakashima K', Arai Y*, Nifuji A'
'Dept Pharmacol, Sch Dent Med, Tsurumi Univ; “Dept Oral Maxillofac Radiol, Nihon Univ Sch Dent

G9a was identified as a H3K9 methyltransferase. Recent studies have revealed that G9a has multiple functions
such as regulation of gene expression through modification of non-histone proteins. In this study, we analyzed
G9a-flox/flox;Sox9-Cre (G9a-cKO) mice to elucidate the function of G9a in cranial bone formation. G9a-
c¢KO mice showed the defects in mineralization of calvarial bone at E16.5, PO and P27. Expression of alkaline
phosphatase (Alp) and osteocalcin was decreased in calvarial bone of G9a-cKO mice, whereas expression of
Runx2 was not affected. We also generated G9a-knockout osteoblasts (G9a-KO OB) using Cre-recombinase
expressing adenovirus in vitro. Proliferation of G9a-KO OB was inhibited. Expression of Alp and osteocalcin
were decreased, whereas Runx2 expression was not changed. Luciferase assay using osteocalcin promoter
showed that G9a enhanced transcriptional activity of Runx2, whereas siRNA targeting G9a inhibited
transcriptional activity of Runx2. Co-immunoprecipitation (IP) using wild type primary OB shows the direct
association of endogenous Runx2 with G9a proteins. Chromatin IP with anti-Runx2 and anti-G9 antibodies
showed that G9a bound to Runx2 target regions of osteocalcin and Fgfrs. Runx2 binding to the osteocalcin
promoter was reduced in G9a-KO OB. These results suggest that G9a regulates proliferation and differentiation
of cranial bone cells through activation Runx2 function.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

194



J. Oral Biosci. Suppl., 2020

P1-04 EERETF TBX1 [IBEEEHFBESREICESWVWT RUNX2 TR IFHILEH
e

Off "7, S8l —
BER R BEBEE 37 VAR, CERERK U —F a7, R Bl s S i

[Hi] T-box RGN T-% 32— K45 TBXI &, 22q112 REFEGEREOHKBEIE T TH 5. HIIKK
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[FE& B L FBF92%E] Deepak Srivastava, Hiromi Yanagisawa

[FIMR] EHBHRHIDSI RN L2 EHET 5.

P1-04 TBX1 regulates chondrocyte maturation in the spheno-occipital
synchondrosis through TBX1-RUNX2 axis

(OFunato N"2, Shibata S’

'Dept Signal Gene Regul, Grad Sch Med Dent, Tokyo Med Dent Univ; “Res Core, Tokyo Med Dent Univ;
*Dept Maxillofac Anat, Grad Sch Med Dent, Tokyo Med Dent Univ

The synchondrosis in the cranial base is an important growth center for the craniofacial region. Abnormalities
in the synchondroses affect the development of adjacent regions, including the craniofacial skeleton. Here, we
report that the transcription factor TBX1, the candidate gene for 22q11.2 deletion syndrome, is expressed in
mesoderm-derived chondrocytes and plays an essential and specific role in spheno-occipital synchondrosis (SOS)
development by inhibiting the expression of genes involved in chondrocyte hypertrophy and osteogenesis. In
ThxI-deficient mice, SOS was completely mineralized at birth. TBX1 interacts with RUNX2 and suppresses its
transcriptional activity. Indeed, deleting 7hx/ triggers accelerated mineralization due to accelerated chondrocyte
differentiation, which is associated with ectopic expression of downstream targets of RUNX2 in the SOS.
These findings reveal that TBX1 acts as a regulator of chondrocyte maturation and osteogenesis during the
SOS development. Thus, the tight regulation of endochondral ossification by TBX1 is crucial for the normal
progression of chondrocyte differentiation in SOS. (Non-Member Collaborators: Deepak Srivastava and Hiromi
Yanagisawa)
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[F 3] Ko b oikgMisibicBnTix, 320ZH% K754 7D9 %5, RARa & RAR
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(FIZEMER] HEF IR LW L2 EHET 5.

P1-05 Roles of retinoic acid signaling in chondrocytes

(OUchibe K, Terayama R
Dept Maxillofac Anat Neurosci, Grad Sch Biomed Health Sci, Hiroshima Univ

Vitamin A is known as a potent inhibitor of chondrogenesis, however, the underlying mechanisms are still
unclear. In this study, we investigated the function of retinoic acid (RA), an active metabolite of vitamin A, in
chondrogenic differentiation of cells and skeletal development. We examined the effect of specific agonists
of retinoic acid receptors (RARs) on chondrogenic differentiation of ATDCS and C3H10T1/2 cells. Subtype-
specific RAR agonists as well as RA decreased the expression levels of chondrogenic differentiation marker
genes and inhibited chondrogenic differentiation, which was accompanied with morphological change to
spindle-shaped cells. Among RAR agonists, RAR alpha and RAR gamma agonists revealed a strong inhibitory
effect on chondrogenic differentiation. RAR alpha and RAR gamma agonists also hampered viability of ATDCS
cells. In vivo experiments revealed that RAR gamma agonist causes early closure of growth plate, resulting in
altered skeletal development. These observations suggested that RAR alpha and RAR gamma are dominant
receptors of RA signaling in cartilage that negatively regulate chondrogenic differentiation.
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BIEMsIb~ — 7 — BT OFEEZBIRWIC LA 38, #AFHRTE L TEELREIHL»R-LT
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P1-06 Animportant role of Egr-1in BMP-9-induced osteoblast
differentiation

(OChiba N, Seong CH, Ohnishi T, Matsuguchi T
Dept Oral Biochem, Kagoshima Univ Grad Sch Med Dent Sci

Object: Bone morphogenic protein (BMP) family belongs to TGF superfamily, which induces osteogenesis
including osteoblast differentiation and bone development, thereby BMP are thought as a new and powerful
tool for regenerative therapy for bone defect such as periodontitis. BMP-9 is the strongest BMP regarding
osteogenesis, however, the detail of signaling pathway is not fully elucidated. We have recently found that
early growth response protein 1 (Egr-1) gene expression in osteoblast is strongly induced in response to BMP-
9. Here, we have investigated the role of Egr-1in BMP-9-induced osteoblast differentiation.

Materials and Methods: mRNA and cell lysates are collected from MC3T3-EI cells stimulated with osteoblast
differentiation medium including ascorbic acid and beta-glycerophosphate or BMP-9 in combination with Egr-
1-specific siRNA or Tet-On inducible gene expression system. mRNA was reverse transcribed, and cDNA was
analyzed by realtime PCR. Target proteins in cell lysates were detected by Western blotting.

Result: Egr-1 gene expression was induced transiently at the early stage of osteoblast differentiation induced
by ODM as well as BMP-9 stimulation. Egr-1 knockdown by siRNA suppressed BMP-9-induced osteogenic
marker genes, whereas inducible Egr-1 overexpression enhanced several BMP-9-induced osteogenic marker
genes.

Conclusion: Egr-1 is induced by BMP-9 transiently and plays an important role in osteoblast differentiation.
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P1-07 Hif-1a protein is rapidly increased by BMP9 and is importantin
osteoblast differentiation by inducing a glycolytic enzyme, PDK1

(OMatsuguchi T', Chiba N', Seong CH"?, Ohnishi T'

'Dept Oral Biochem, Kagoshima Univ Grad Sch Med Dent Sci; “Dept Maxillofac Surg, Kagoshima Univ Grad
Sch Med Dent Sci

OBJECTIVE: BMPs regulate bone tissue regeneration. Hif-1a is a well-established hypoxia-responsive
transcription factor inducing angiogenesis and glycolysis. Here, we investigated the functional roles of Hif-1a
in BMP-induced osteoblast differentiation process.

RESULTS: Hif-1a protein expression was significantly induced by both BMP9 and BMP2 in mouse
osteoblasts within 2 hours under normoxia. Combination of BMP9 and hypoxia resulted in synergistic increase
of Hif-1a protein. Chrysin (PHD activator), but not NSC697923 (UbC13 inhibitor), inhibited BMP9-induced
Hif-1a protein expression. When Hif-1a expression was knocked down by siRNA, the mRNA induction of
PDKI1, but not that of VEGFa, was significantly inhibited in BMP9-stimulated osteoblasts. Mineralization
process of osteoblasts was inhibited in the presence of Hif-1a or PDK1 inhibitor, while ALP mRNA expression
was significantly inhibited by siRNA-mediated knockdown of either Hif-1a or PDK-1.

CONCLUSION: Hif-1a protein expression is rapidly induced by osteogenic BMPs in osteoblasts under
normoxic condition by a different mechanism than hypoxia. Hif-1a expression is essential for the induction of a
glycolytic enzyme, PDK1, but not that of VEGFa, in BMP9-stimulated osteoblasts. Since increased glycolysis
is known as an essential feature of differentiated osteoblasts, our findings indicate that Hif-1a expression is
important in BMP9-mediated osteoblast differentiation through the induction of PDK1.
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P1-08 Annexin A5 KO promotes the mineralization of tendon/ligament
entheses

(OKomatsu K', Ideno H', Arai Y*, Wada S’, Nakashima K', Yamashita T*, Nifuji A'

'Dept Pharmacol, Sch Dent Med, Tsurumi Univ; *Nihon Univ Sch Dent; *Dept Orthodont, Sch Dent Med,
Tsurumi Univ; “Div Hard Tissue Res, Inst Oral Sci, Matsumoto Dent Univ

Annexin AS (Anxa5) reportedly exhibits diverse functions as cell membrane lining protein. Anxa5 is highly
expressed in the entheses of tendons and ligaments. However, little is known about the function. Here, we
report that Anxa5 plays a critical role in the regulation of bone ridge outgrowth at the entheses. In the KO
mice, the sizes of bone ridge outgrowths at the entheses of the tibias and femur were increased after age 7
weeks. More ALP-expressing cells were observed in the entheses in the KO than in wild type (WT) mice.
Bone labeling revealed more mineralized areas in the KO than WT mice. To examine the effects of mechanical
forces, we performed tenotomy and tail-suspension operations in both KO and WT mice. The bone overgrowth
at the entheses in the KO mice was decreased to a level comparable to that in the WT mice 8 weeks after the
operation. We further examined effects of Anxa5 gene knockdown (KD) in primary chondrocytes. Anxa5 KD
increased ALP expression, and decreased mineralization regulating factors, ANK and Enppl expressions. These
findings suggest that Anxa5 negatively regulates the mineralization of the entheses through mechanical forces
and/or mineralization regulating factors.

Other author: Y. Ezura (Teikyo Univ)
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P1-09 The effect of short-term estrogen administration on the repair
process of metaphysis in ovariectomized mice

(Olnoue S, Fujikawa K, Fukushima M, Nakamura M
Dept Oral Anat Dev Bio, Sch Dent, Showa Univ

Estrogen deficiency leads to bone loss and increases fracture incidence in the metaphysis region. However, the
repair process of metaphysis in the osteoporosis model is still unclear. In this study, we analyzed repair process
between metaphysis and diaphysis of ovariectomized and control mice, and the effect of short-term estrogen
administration. Mice were divided into four groups: Sham group and ovariectomy (OVX) group, OVX +
vehicle (Veh) group and OVX + E2 (E2) group. The periosteal callus was not formed at the metaphysis of Sham
and OVX group, while periosteal callus formation was observed in the diaphysis. The volume of medullary
callus in OVX was lower than that in sham groups. In the metaphysis, BMD was higher in Sham group than
OVX group at day 14. In diaphysis, BMD was higher in Sham group than OVX group until day 28. In E2
groups of the diaphysis, the amount of medullary callus was higher than Veh group at day 7, 14. However, in
the metaphysis of both groups, a little amount of medullary callus was observed. These results suggested that
the effect of ovariectomy and E2 administration on bone repair process differed depending on bone site.
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THEZRI L7z 2) 1) L RBRICHRBELEZITV, RELEWZ Y 70+ ol (TFA) &
D L, SDS-PAGE %, BT HOREM2iEL72. MBS/ Ny FIZowWTHEEG 2 17-
72, 3) BT v VEEEHKOWATFMBEZEBHEICIVRARL, HEHMICL > THRHESNL
JEEE T DFHBl%E PCR BLXUOY 2 Ay 70y 54 Y ZHEICI VL2, 4) 3) & RBRICTHR
L7283 WTT VA ) BREOAIKALHIEA~OBE G- 2 et Lz, [ e 5] HEohrick
D SNl o—o & L CIEEM %1 Insulin Receptor-Related Receptor (IRR) # A% L
7. vz Ay rT7ay T4y 7EB LT PCR HTIC X D IRR A3 4EAF 7 v M EEZFE RO ARG
FHIAFE T LREHEAE THL LB L IRRETVA )Ly —OREEHT A
EBHLENTEBY, BFEMBIIBWTO TV ) o= LTHERETAWTREREZEZONS. K
WFEIC X 0, B3R B IC B9 %5 IRR 20K L2 I3 2 G2 A9 5 2 EAVRIBEN
7z

(FIZRAER] HHIFBHIP LN L2 EST 5.

P1-10 Identification and functional analysis of the osteoblast-specific
membrane protein possibly involved in the fine regulation of bone
remodeling

OHiura H"?, Kyumoto Y?, Uehara N°, Zhang J Qz, Gu JY?, Yamaza T°, Kukita A, Takahashi I',
Kukita T*

'Sect Orthod Dentofac Orthop, Grad Sch Dent Sci, Kyushu Univ; *Sect Orthod Dentofac Orthop, Grad Sch
Dent Sci, Kyushu Univ; *Div Microbiol, Fac Med, Saga Univ

Purpose: Initiation of bone remodeling is thought to be associated with the appearance of osteoclasts at the
specific sites of bone surface, however, details are still ambiguous concerning the exact entity of Initiation
points of bone remodeling. We have recently found a novel osteoblast-specific cell-surface molecule (A7
antigen), which could be involved in the regulation of bone remodeling. The aim of this study is to identify the
unique cell-surface antigen.

Methods: Rat osteosarcoma cell line ROS17/2.8 cells (clone#7) was cultured and cell-surface proteins were
analysed. Immuno-precipitated proteins prepared using A7 Mab were analyzed by MASS spectrometry after
SDS-PAGE and silver staining. Expression of candidate molecules were analyzed by rtPCR and western
blotting in calvaria-derived primary osteoblasts.

Results and Discussion: As a candidate cell-surface molecule for A7 antigen, membrane molecule Insulin
Receptor-related Receptor (IRR) was identified. Western blotting and rtPCR analysis confirmed that IRR was
actually expressed in primary osteoblasts. As IRR is known to have function of alkali sensor, osteoblastic
function could be regulated by the alkaline microenvironment in bone surface. The present study suggests that
IRR specifically expressed in osteoblasts play an important role in the fine regulation of bone remodeling.
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P1-11 7OR7 x—ILO#EFIHIE RAW264.7 3D B I D S & B
INEERFDOHRZMHET S

OMK DE &> W f—"", Wi HEY, ok AETH, T B1AT
VHOK BRI, CHOK MR, CHOK R AR, CHOK B R B IIE

[#65] 7uR7x—v (PF) ZHIRPISEER RS2 5 R O SRR & LT S, 2okl
ML, WENEREG-HTHRA TH A, Mg, g3y v 5k AE 3 5 RANKL
DT CHE O SR EHES B AT 52 E TR SR, ) FF) v 7I2BIT 55RO
LR E 249 . RIFE T, Ba g ar BRI & L C RAW264.7 % i £ o #i1E] PF CTHilig L T,
WE Mg~ DL, 7 & CNCHIREREL A & FWIUI RIS 5 ORI LITT PF OB %l
7.

[J73:] RAW264.7 % 50 ng/ml RANKL # &4 3 A5M<T4 O, ¥ELL. MB2HET % PFi#E
FEIXERRE TOfH22#%120 (Control), 10, 20, 30 uM, HIEAIRIX 5 B, 15 H, 4 HE L7 &8,
FIECHAR 5 Bef & 15 HTlE, Hif PF 25 F WL TR 2k U7z . S ksl o 8%
AR 7 + X7 7 ¥ —EBgt T, MlagaR T TH 5 DC-STAMP & OC-STAMP, Wi
HERT-THBE AT T K (CK), x Yy rxxysursasr7—+¥9 (MMP9) B X OHEEK
B A (CAID ®%EHIZ real-time PCR #: F 7213 Western blotting #: CTai-X7z.

[R5 3] R oL, BN 15 H & 4 H 1% T PF OEERLAICHH S, filE
WM 15 H & 4 Ho OC-STAMP, DC-STAMP, CK 3 X ¥ CAIl ® %31 Control |2 H.~X T PF i
BT L, MMPY ORBICERZFEO NG o72. T2, FEOSERTIE, PFIEINSOKRTO
ZHL L WS ARSI ORI L o 7.

[£2]DC-STAMP & OC-STAMP (I8 HlHa i BRAIHE 0 52 754612 RANKL 2545 &4 5 IS B A L,
Mso@E 28T 5. CKIZEAREZ 0L, CAIL ZERE 2R+ 570 b ooy
T5hH, INOLOHAEARIIEHERED S, PRI, ZORBEDEH I KS & BT LD 51 & BRI
HE 2 305 2 2%, BORE B CLIm s Mia g WU BB 2 RIZE v nwek EZ bh/e.

(FIRAER] HFSFRHISB RN L2 EFT 5.

P1-11 Continuous stimulation of propofol suppresses osteoclast
differentiation and the expression of bone resorption-related
factors in RAW264.7 cells

(OSatomi H"*?, Oka S"°, Tanaka H>“, Nakai K**, Kawato T**

'Dept Anesthesiol, Nihon Univ Sch Dent; “Dept Oral Health Sci, Nihon Univ Sch Dent; *Div Immunol
Pathobiol, Dent Res Center, Nihon Univ Sch Dent; ‘Div Funct Morphol, Dent Res Center Nihon Univ Sch Dent

The dose time of propofol, which is an intravenous anesthetic agent, varies by treatment contents and the dose
purpose. Osteoclasts are formed by cellular fusion from osteoclast precursors in the presence of RANKL. In
this study, we examined the effects of propofol on osteoclastogenesis and the expression of cell fusion factors
and bone resorption-related factors using RAW264.7 cells.

RAW264.7 cells were exposed to O(control), 10, 20, 30 uM propofol for 5 hours, 1.5 days or 4 days in the
presence of RANKL. After exposing for 5 hours and 1.5 days, cells were cultured with RANKL until day 4 of
culture.

Osteoclastogenesis and the expression of OC-STAMP, DC-STAMP, Cathepsin K (CK), and Carbonic anhydrase
II (CAII) significantly decreased in cells stimulated with propofol for 1.5 days and 4 days as compared to
control cells. Propofol did not affect these expressions and osteoclastogenesis in cells stimulated for 5 hours.
DC-STAMP and OC-STAMP promote cell fusion, and CK and CAII are involved in dissolve of organic and
inorganic component of bone, respectively. Our results suggest that continuous propofol administration for a
few days would suppress osteoclast differentiation and bone resorption, but there was less effect in that for a
few hours.
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Pl-12 BRING & UREMEREICSHT3REMEHR MRS/ Fa—T0
B5

Ot B, BUMgE', AKX mFR, AKRH WY, 8% B0, LE®A, Hili %"
i #3&', ARH k!

K Bedh o F LU, R BE A, UK Bes 4 7T v b, UK Bek MG IE

[Hr] AWFZRIZESEEOEARNICBT 2 5B X ORAENEIEZ2 5] & 2 g m~o
MBS 2 F 2 —7 (TNT) OBGIZOWTHRE L7z, UV~ FHfiRRPLEFREORBRTIE, %
JEVER T ORIEC X 0 e M2 REICHmL, BLuwElELZT 3R 3. 2hwz, faHi
DIFHI TR 2 S 2 HEOBBEILEE 2oTWnh, L I1ZINE T TNT 2SR ICEH
2 0 H RT ERHRE & L ORI A ICEE A RE 2 H L TCWAZ EEHEE L. AHliE, =
Y A OF BRI A S 5L S N7 M LS & 2 BRI~ TNT O 5-% SEM T 5 & & 12,
AR TOBE LRI B T 5 TNT OS2 Mat Lz, [HE] ~ 7 2o KBEEH» 55 iz
RELL, S YN E T3 5. RANKL B X 0" M-CSF ORI T TH Ml b S 8728, g
HIRLIZB1F % TNT OFEBICOWT SEM TN L7z, /2, 7V 232 MEEILT v b ORI
OHFEY T 2 ER L, d0PREICE v 27 7Y v KBEowgae 77 F v Bitko TNT o
EROEIT, SOGEMEICTBIZ Lz KR L E%] RANKL B X U M-CSF O il < & il iz
AIBRAINE LS L L 728 B I O BIC TNT oK 2 8072, TNT X5 T2k T 50A% 53,
FEN/INRE, BEORBEI 2@ LT, BaMEamiiEs: &2 5a g Me~aa 3 2 it 2 _g 3
LETEE SN, BICHFE R RIS L -6 a Ml 26 e o B 3 & OV a Hi i i KR e &
DN TNT O 2 ED 2. A THEMIBIZ X 2RINEOER D BE SN2 7V a3y b
#K7 v POFRBEHKICBCTCR, BaMlRomich T 7Y Y KR > 7 7 F v Bttko TNT 28
FAETHZ 2 W L7 RIFRIZ IS X O SIE S BEORIC B W T TNT 2585 g O Rk
5352 %RE L. TNT ORI S Z &I X o THBE BT ORI
BHEEZLNA.

(FIZRAER] HEHIFBHISP LN L2 EST 5.

P1-12 Involvement of membrane nanotubes and osteoclasts formation in
bone resorption and inflammatory bone destruction

(OZhang JQ', Gu Y, Kyumoto Y', Kukita A%, Zhang X?, Uehara N', Hiura H"*, Yamaza T',
Kukita T'

'Sect Mol Cell Biol Oral Anat, Grad Sch Dent Sci, Kyushu Univ; *Div Microbiol, Fac Med, Saga Univ; *Sect
Implant Rehabil Dent, Grad Sch Dent Sci, Kyushu Univ; *Sect Orthod Dentofac Orthop, Grad Sch Dent Sci,
Kyushu Univ

This study aimed to investigate the involvement of membrane nanotubes (TNT) and osteoclasts formation in
bone resorption and inflammatory bone destruction in rodents. In rheumatoid arthritis and periodontal disease,
osteoclasts increased by stimulation of inflammatory factors, cause severe bone destruction. Development of
a method for controlling osteoclasts has become important. In this study, we evaluate the TNT formation of
osteoclasts and bone resorption in mouse bone marrow cells differentiated osteoclasts. We also analyzed the
TNT formation in bone destruction of adjuvant arthritis (AA). Mouse bone marrow cells were collected and
differentiated into osteoclasts. The morphology of osteoclasts, TNT and resorption lacunas were observed by
SEM. Cryosections of AA rats were prepared for immunostaining of osteoclasts and TNT. Primary cells derived
from mouse bone marrow were cultured, differentiated into osteoclast. The TNT formation was confirmed
between osteoclast precursors. It was observed that osteoclasts adhered to the dentin surface and formed
resorption lacunas. Osteoclasts and TNT were also observed in the bone-disrupted tissues. TNT is involved
not only in molecular transporting but also in migration of intracellular organelles, nuclei, and fusion to
multinucleated osteoclasts. Thus, TNT regulates the osteoclasts formation, and it was suggested to be as a target
for drug discovery.
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P1-13 RHFBFEZFALICERRHEFEHSRICS FREMEEDOTJILREDIL
k18438

OWA fiz, BHNAE, A #HK R & e
Jek Bk WAL 2L

[(#E] BrgMileo TN VEEIEFMICERTAIZ LR ICAONTYS., L2LAEYS, £0OiL
IOV TUIAW 2 H% v, 2 e M B & i L 71, #E skt iy %
PERC LEARME FHMERIC L ) IV VREOEFRERIE L. Bohlghrbar¥a—4F—
o TII VRE & AR LRI OWTEE L.

(At & ] 8AmHENE S v b % B E 2 L KB @ A2 % i L7z, EDTA BUK#£ICJE S 200-
300um DEKRM AT A 22D BL, TIVIVEEDFENEE CTH S NADPase (nicotinamide
adenine dinucleotide phosphatase) % i (Smith 1980) 12X D #H L7z, Bk, =R > 812 Wik,
FKRFIENBEH Y B L OE S 05 um O#EEEEKE v 2 ER L7z, EARMEFHEMEEICL D, K4
DB TR R T 2B EMBOTHEFREMB L. 20815 TV DUKE,
%, ROWREZ 2 > ¥ a—%— (Image] /Fiji) 12X ) VARMERHEL 72,

[R5 5L & £52) BBMETHMEEIC X VSO IV VR E IR ETH L 2MRAL
7o, EEBETHEMECIIINVVEBIC - L EABICRVWEHETO Y 7PV ERD. T
VIR, B, RUOBIRBOERGOLSE, BIOWEZ ST SILMEISHE - BE LR,
DTFoZ R snz 1) T VEEZIZITER L -@ROBEEZE LEKOB Y L C#
FRICHUD P, 2) BERREEONE TS HITEIICEEZ X3 LTWwa. 3) IV IVEBEBDOHA
IREE & PRAFED LB NSO W TREME AR ISR S e,

(FIRAER] HFSFIBHIAE RN L2 EST 5.

P1-13 Three-dimensional reconstruction of Golgi apparatus of osteoclasts
by backscattered electron-mode scanning electron microscopy

(OYamamoto T, Hasegawa T, Hongo H, Amizuka N
Dept Dev Biol Hard Tissue, Hokkaido Univ Grad Sch Dent Med

This study was conducted to elucidate the three-dimensional extension of Golgi apparatus in osteoclasts. For
this purpose, femora of young rats were used. After demineralization, 200-300micron-thick, longitudinal slices
were cut and processed for NADPase (nicotinamide adenine dinucleotide phosphatase) cytochemistry, by
which lead is precipitated in the Golgi apparatus (Smith 1980). Then the slices were embedded in Epon 812 and
ultrathin sections were cut for routine transmission electron microscopy and serial, 0.5micron-thick sections
for backscattered electron-mode scanning electron microscopy. Active osteoclasts in the primary trabeculae
were examined. By a combination of transmission and scanning electron microscopy, it was confirmed
that lead precipitation in the Golgi apparatus coincided with intense backscattered electron signals around
nuclei. The Golgi apparatus, nuclei, and ruffled border were reconstructed by ImageJ /Fiji on the basis of the
backscattered electron images. The reconstructed model and its sections were viewed from various directions,
and the followings were suggested. 1) The Golgi apparatus forms an almost continuous structure with a net-like
configuration and wraps all nuclei together like a basket. 2) Within the basket-like structure the Golgi apparatus
partitions the nuclei one by one. 3) There may be no spatial relationship between the Golgi apparatus and
ruffled border.
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P1-14 EHBIGEEERITEICEEE I 5 MR B et RIVIRREME

OB Mge,, AA MR, SF07 T, Bl B, 0 B, o s’ LR 8@
WiFE %3, AKRH BIF°, AKRH B

UK Bk o PR, IR BERS B DIRERRREMRE, UK BEth ASIE, LK Bitk 4 7T v

b, CHEEK BE R

[HAY] BE MR RANKL 12X 0 BB SN 505, RIS ORKWBEREE T TR ICIEEL S h g
MR SND 2 2 ME L CTE72 F/, HESFITT v MG HRIFEENICERIIIEHT
% Katl P& DL L CB D IEMAL S - M s 83l 2 L 2 R L 72, SR #
FICH TRE 2L =2 a YOFET A LSe MG L C& 4 S0, RPUFICEMES 2 5B R
ST CTLPUEE R Lo TG4 5. [J7:] 5 v MlcE il (A:Mig) 2 BALB/c <™ 2126 L
WL ) BMIlENA 7Y =< 2B L7z, BRI sed %€ 7 7 a—Fvhifk (MA
b) (IgG) MEAENA 7Y F—<%&E HICUFF V83 L 28 Katl $UE MA b (MA b Katl)
OREEHENEZ/RT MA b2 RIRL 72, 5 v MAEEHEIC GI0 & 5 2 JE 258 Bl 2 405 %
CERIVEHOWBEMEITERTE S L) ITREILL7. RIPANNY 7 7 —CTuE b L 22 Ba&E
e W TRELEZIT 72 BRINT v e A I@3BRIC XD EBLA. EREEE] ©FF V%
MAbKatl OB ML~ DORE G 2 R WICHET 2 HHE 2 7 0 —F VHifk MADbCT1 (IgGl) % 157-.
MA b C71 iX MA b Katl (IgM) &IEk, BE R RN 2 oo E2 R Lz, BINT v &4 %
IZBWT MA b C7TLIE BB ZHH L7z, Lt b SNRESEMT TR LT v Mgl
FOREREAL 2 A F ALL, WHELL%, MA b C7Tl W THRIEBLELEZ S, 5T
4 30kDa DR THHHE Sz, HREOWICE S CTLHEOREZED TS, C71 HiiX
e I DO REREIRRE I L - B R+ Th D £ 20N, BEMRoYy 7R 2L —v 3
VINTICBWCEE Y — A — 5T b b0, APEZEWNS T & LH e #so
FZIZD ORI Bbh s,

(FIZEMER] HF IR LW L2 EHFT 5.

P1-14 Novel osteoclast-specific membrane antigen related to the
functional regulation of osteoclasts

OGulJY', Kyumoto Y', Teramachi J?, Hiura H"”, Zhang 1Q!, Zhang X* Uehara N', Yamaza T',
Kukita A°, Kukita T'

'Sect Mol Cell Biol Oral Anat, Grad Sch Dent Sci, Kyushu Univ; “Dept Oral Funct Anat, Grad Sch Med Dent
Pharm Sci, Okayama Univ; *Sect Orthod Dentofac Orthop, Grad Sch Dent Sci, Kyushu Univ; *Sect Implant
Rehabil Dent, Grad Sch Dent Sci, Kyushu Univ; *Div Microbiol, Fac Med, Saga Univ

Purpose: Osteoclasts are induced generally by RANKL, however, under the pathological circumstances,
pathologically activated osteoclasts are formed. We have previously reported that osteoclast-specific Katl
antigen is highly expressed on cell surface of activated osteoclasts. Here we report on the finding of another
novel osteoclast-specific antigen, which is highly related to the Katl antigen and involved in the functional
regulation of osteoclasts. Methods: Unfixed rat osteoclasts were immunized to BALB/c mice and a panel of
B-cell hybridomas producing monoclonal antibodies (Mabs) was prepared according to the standard protocol.
We selected Mabs having the inhibitory activity on the binding of biotinylated Mab Katl to osteoclasts.
Immunoprecipitation was performed by use of the magnetic beads. Results and Discussion: We have obtained
a novel Mab, designated as Mab C71, inhibiting the binding of biotinylated Mab Katl to the surface of
osteoclasts. Mab C71 (IgG1) showed a quite high specificity to osteoclasts similar to that of Mab Katl (IgM).
Mab C71 inhibited bone resorption activity of osteoclasts. Immunoprecipitation experiments revealed that C71
antigen had the approximate molecular weight of 30kDa. It is suggested that C71 antigen is a novel membrane
molecule involved in the functional regulation of osteoclast.
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P1-15 HMEREZRKGICEDEITHEICIRNS CD206 Bitv /07 7—SDHhE
BN

O Effi, Y 21, HADX
R BRFL R Bel< bk 515

FUPEE TR (SLM) &, 7LAF VI3 5 REEA % FE T 20 FREBRIEIME LTS
NTw3., TAZLDHEOWED, S, P (AFEHRRL FITC 2 &) ORBEEAICLY, MBS AT
CD206" 2707 7 — VMM SIMICHFEINL Z L2t L. 22 TAB%ETIX, SLM I
FITC FAE®AT & - TiHE SN A, 0 CD206" MildoMERB X OBEEE % f#HT L 7=. SLM CD206"
faix, CD11b'Ly6C'F4/80'CD64" Ok~ 07 » — VM TH v, #EEIEE TR
MOREENPS, TV FHFAL FP—Y ZABIORAF RS ¥ AZHHES 585 F 2B Twe.
T, EWEil~s a7y -V ThHAEIM27 707 7 —VHEBEETOI D, WL O DEET
B LTV, BHRLTWAVWEETDH Y, HF VK== 27 2@flt~ra7 7 —
VCThHbHEEZ LN HFRIEAD FITC KEEAIZ X > T CD206" MldE 2 IREAFEL T
BLE, BEATVT I Y (OVA) WTFEAICE S, R Y8285 OVA R CD4™ T Az
BB X OSIEMEY A b A VA S, HEYE T HlROB A% &7z, 78k L 72 CD206"
Ml & BHIRMINE (DC) Z3b8i4 5 &, WAL DC 0EEWMAT 5 L L B2 DC H» 5D IL-12
NI SN2, ZORMBITIL1I0 oFFNC X Y RIE Lz, L EokE» S, SLM CD206" file
PRIEERFLE~ 707 7 —VOHMERL, DC OPEIREEZ IH$5 2 & T, CD4" T MR
BEHETLIEEZHLMIZLT.

(FIZEMER] HEFIFRRHLA LW L2 EHET 5.

P1-15 Tolerogenic properties of CD206" macrophages appeared in the
sublingual mucosa after repeated antigen-painting

(ONagai S, Yang Y, Azuma M
Dept Mol Immunol, Grad Sch Med Dent, Tokyo Med Dent Univ

The sublingual mucosa (SLM) in the oral cavity is utilized as the site for sublingual immunotherapy to induce
tolerance against allergens. We previously reported that CD206" round-type macrophage-like cells were induced
in the SLM after repeated antigen-painting. In this study, we examined the phenotypic and functional properties
of CD206" cells induced by repeated FITC-painting on the SLM. CD206" cells after the repeated FITC-painting
possessed macrophage-like CD11b Ly6C 'F4/80°CD64 " phenotype. SLM CD206" cells preferentially expressed
molecules related to endocytosis and homeostatic processes as assessed by microarray analyses. SLM CD206"
cells showed preferential expression of some of M2-related genes. A CD206" cell-rich status inhibited OVA-
specific CD4" T-cell responses but reciprocally enhanced the proportion of both IL-10°CD4" cells and Foxp3"
regulatory T-cells in regional lymph nodes. Co-culture of CD206" cells with dendritic cells (DCs) showed
that IL-12 production was suppressed in DCs, concurrent with the decline of mature DC, which was restored
by neutralization of IL-10. These results demonstrate SLM CD206" cells show the feature of tolerogenic
macrophages and down-regulate the antigen-presenting cell function of mature DCs resulting in the inhibition
of CD4" T-cell responses.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

206



J. Oral Biosci. Suppl., 2020

P1-16 BRARXICH TS ERREME Fusobacterium nucleatum & & TV
Porphyromonas gingivalis DR8I 5 DEE

OFl @&, Wi FEP, Ak RE, JED 8, BN 5, %6 /7, Wi %2
YHOK BeR A v, HOK BE B MIER, *H K AT B Rt

e, B 700 FEOMEELL, FDOH T Fusobacterium nucleatum (Fn) & Porphyromonas
gingivalis (P.g) 3% 5. FAIIINFTIZ, ¥7 ANFn & Pg OERZ B CTHME IS5,
CTREN O 18 £ s HE EOBAE IS K 0 BIEE RIS X BT R INL O HRELTEA 2
NHIZVIND Fn & Pg OHMBEGOEROADRFERT, TNOLOWEILRILL72HDRL Fn L Pg
REBEGLEDOTORFIZE 4o Twiwvy., ABF%EiE, Fn & Pg DLW, Fn & Pg DER
IRE L72D ODSHRIEEIIE D R RIS 2 5 B2 T 570, WG %217->72. Fao
AW (Fn-l) 2L Fn @%W (Fn-D), Pg®4W (Pgl) %Wl Pg®3Li (PgD), Fn & Pg
DOREEWDOER (Fn + Pg-L) “"WL Fn & PgDRADHR (Fn + PgD) #5% HIVAKRF T A
Fltkra—2Z (CMC) IZHE 1 % 10°/mouse & 725 & ) \OE S CAERRBEIER L2, HE
WL, TNZENOERERZ 100 T T30 /7 Mme LIER L7z, S8 (Sham) X5 % CMC @
A 0.1 ml B 22, MOBIIIER L 22325 15 M~ AQLEPNCERE L 72, o 1 H#%
KN30 HIRIC R3S A BRILL, SEARBAMER IS THMEE OWINEOWMEZIT- 7. HIZ, HE Jtak
TRAP $tti2 & D MR FIICHE L7z, ZofR, BWRIGE ITREERED S 30 HZ TIZEToRD
HTFn + PgL2%kdKEL, Fn + Pg-D I m#iEfEiAr S 1 Hik, 30 Hi%& $ 12 Sham #E& e L
THPWIUIFED SN2 D00, BN RZEIZED LN D) o7, HE $Cld Fn-L, Fn-D % PgL,
Pg-D OHMEAE L ) Fn + Pg-L OB 2B EAMMENICEL < 0 ) 3 BKiRE DD b7z, TRAP 3
IZBWTH, Fn + PgLilid% < @ TRAP BRSO Sz, IhoofiRa 5, Fn +
Pg-L M2 AR D KIE IR b BT 5 Z LAURIR S 7z,

(FIZEMER] HEF IR LW L2 EHET 5.

P1-16 Influence of administration of a mixture of periodontopathic
bacteria Fusobacterium nucleatum and Porphyromonas gingivalis
on periodontitis

(OToda M', Kono T?, Kobayashi R, Watanabe A’, Tamamura R, Kurita-Ochiai T°, Okada H*
y

"Nihon Univ Grad Sch Dent Matsudo; “Dept Histol, Nihon Univ Sch Dent Matsudo; *Dept Microbiol Immunol,
Nihon Univ Sch Dent Matsudo

There are 700 kinds of bacteria in the mouth, forming a complex ecosystem. It happens due to the collapse of
this ecosystem. In recent years, there is increasing evidence that viable bacteria of Fusobacterium nucleatum
(F.n) and Porphyromonas gingivalis (P.g) may cause bone resorption and periodontitis. However, the induction
of periodontitis of dead bacteria of F.n and P.g, mixed viable bacteria of F.n and P.g, and mixed dead bacteria
of F.n and P.g has remained unclear. In this study, we assessed the morphological changes in inflamed bone.
We made F.n and P.g of viable and dead bacteria, respectively, and those mixed, which suspended in 0.1ml of
2% carboxymethylcellulose. Mice were inoculated with those bacteria 15 times. Mononuclear cells infiltration
and TRAP-positive cell were observed in the periodontal tissue infected with viable F.n, and P.g mixed, and
significant bone resorption was detected when compere with sham infected mice. These results suggest that
F.n+P.g-L inoculation had the most influence on periodontal inflammation.
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P1-17 MENRTFF LL-37 |6 EBEEMERR DNA CESEZH M LikEH
OSEEEMERIET S

Otk &, vI8 &
WIHK 8 1R

LL37@ ATV Yy 77 3) =BT HIMAXRTF FTH Y, EMEEREERETNORARES
ETHEmMLTwasZ <‘:7b‘$&%§ NTwab. DEiF 41, LL-37 2%t M gABMESFRo r A A4 ~
FEA % P2XT BRZ N L CHET LI LWL L2 RBFZET LL-37 O IEFEHIZDOWT
EHICHRLEZ A, LL-37 %% Porphyromonas gingivalis (Pg) HI2k DNA L& L, e Migasais
HAEBHET L2 AN L0 THET . Pg Kk DNA 12 LL-37 Z1EH S &7-%, DNA O#E
% DNA #aHtaRIC L 28 EMELNET 5 2 & TR~ LL-37 21/EH &8 72 Pg DNA 31k
HEETWiwPg DNA LB L THEHEREMET L2, F27 /e — X2 W 7-BA5UKEICE D
Pg DNA TiddB £ £ 10000 bp H7z D 12N FEFERR L7248, LL-37 #/E/H & €72 Pg DNA Tl 7 7
SALT VIR E SN FEMERE L. IS 0fED 5 LL-37 1 Pg DNA &AL, LL-
37-Pg DNA &K Z2 KT 5 &£ 2 S5h/z. Pg DNA IZ DNase 21 &85 & 8BMEIKT L
72%%, LL-37-Pg DNA AR TIIMT Lad o 7. LL-37-Pg DNA # &Ko Ml 55tk 2 fi_7- &
A, AR 077 —T X053 &2 BRI B W Tl A BRI R X 7 7 4 —
O EME~—»—0RBE2FLETLL &L IHETHMREREZREL,. ZhooflRLD,
LL-37 {3 14 5 995 BE =M T % B TR 3 % 252 O B S M7= MR B>k DNA 28 LL-37 & #% 4 L DNase
WX B0 5N, BEHMRFEETEE BT VA N e D I EEZ LN

(FIZEMER] HF IR LW L2 EHET 5.

P1-17 The antimicrobial peptide LL-37 forms a complex with DNA from
periodontopathic bacteria and exerts osteoclast-inducing activity

Olnomata M, Into T

Dept Oral Microbiol, Fac Dent, Asahi Univ

LL-37 is the member of the cathelicidin family of antimicrobial peptides. Patients with periodontitis
exhibit increased levels of LL-37 in gingival crevicular fluids. We have previously demonstrated that LL-
37 upregulates chemokine response via the P2X7 receptor in human gingival fibroblasts. In this study, we
further examined proinflammatory effect of LL-37 and found that LL-37 binds Porphyromonas gingivalis (Pg)
DNA and exerts osteoclast-inducing activity. Pg DNA treated with LL-37 was examined using DNA binding
fluorescent dye, and its fluorescence intensity was decreased compared to untreated DNA. In addition, untreated
Pg DNA of about 10,000 bp was observed by agarose gel electrophoresis, but Pg DNA treated with LL-37
was retained in the loading well, suggesting that LL-37 binds to Pg DNA to form a complex. The fluorescence
intensity of untreated Pg DNA decreased after DNase treatment, but this did not occur with the LL-37-Pg DNA
complex. The LL-37-Pg DNA complex induced the expression of osteoclast markers, such as tartrate-resistant
acid phosphatase, and osteoclastgenesis in osteoclast precursor cells. These results suggest that LL-37 kills
periodontopathic bacteria, but the DNA released from the dead bacteria binds LL-37, escaping degradation by
DNase, and the LL-37-bacterial DNA complex may become a ligand that exerts osteoclast-inducing activity.
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[BEm] Se9EF = v 7 R4 ¥ PHEFITSH %50 PD-1/PD-L1 Jufk 2 JH 72 VS (200§ 5 et i:
&, BESEEE OBRMEREEL L LCRRO LN, FMESHRIN TS, L2 LAa2 5 EDZYE
1220 ~30%FEETH D HREDTRD LNLVIEB D H L. TOREF = v 7 KA ¥ MHEFNIIHT
LI D — D 2B AMEYSE ST B4 v —7 20 (IFN) S #Z 2 5N 5. Fre O
FEIZB VT, ZONEREME I IFN ORI ERE TH 5 JAK/STATLI ORETIE R, ZOFHD
IFN (Z X A5 2 i L C W 2 BEFHEOANEIC L2 2 L2 L7z, COIFNIZX 540
BEAEINENC A3 B A & U CHIRB I b 2 BT OAF MER LIV AT 14 v
7 BAEAERE Z SNz, Z2TTEHE, ZOWREMNEEZRGET 5 720 IFN iftE e b ORI bz
Fad 2 F WALBEFNC X 2 MRS AT 3R R 2 M) L7z

[77:] e b IORERSE LRz sk HSC-2 (IFN &z MMile) B X 08 Ca9-22 (IFN ffAile) % Hw
T, FHAFIVALEAR & IEN y & OIS X ) Ml ddaE 2 28 % T3 2 F VALER O R ER
E % Cell Counting Kit-8 & W THEl L 7.

[#%] HSC-2 Tix, IFN y @i CHIFEHEIIHIASRRD S, X FIUALIEHR] BT S HIEH A2
D HNTz. Ca9-22 ML TIX IFN p 120t %2 /% L7228, A F VALRHER] HARLEE CRA T INHI 25380 &
N7z, L2 L, IFN y & 2 FIVELER OB ALE I B W TIIIHIR R O BRI RO Sk 2o 72.
[#E5w] 2 FOUVEBHEANZ, IFEN &M, IFEN B UCHmsse 2R Lz, LaL,
IFN y & X FVALRHER & O b IEIIHNC T 3 2 Bmah R IZFRO S e o 72, 5k, il
RERUEICE D 10 ~ 20% OYEHEIPH] 2 /R L 72K BE o0 &40 B 540 0 bf FHALBE &2 47 W, H B3 5 L2 f
THRREMETHTFETHS.

(FIRAER] HHIFBHIP LN L2 EST 5.

P1-18 Inhibition of cell growth of oral squamous cell carcinoma cells by
methylation inhibitors

(OUshio R"?, Hiroi M', Shimada J*, Ohmori Y'
'Div Microbiol Immunol, Meikai Univ Sch Dent; *Div Oral Maxillofac Surg 1, Meikai Univ Sch Dent

Background Immunotherapy of malignant tumors with anti-PD-1/PD-L1 antibodies, an immune checkpoint
inhibitor, has been approved as a standard treatment for head and neck cancer, and its efficacy has been
confirmed. However, the response rate is about 20-30%, and in some cases the efficacy is not recognized. One
of the mechanisms of resistance to the immunotherapy is interferon (IFN) resistance in cancer cells. Epigenetic
inactivation, such as methylation of genes involved in cell growth, has been considered as a mechanism of
the resistance to IFN-induced inhibition of cell growth. In this study, we investigated the effects of DNA
methylation inhibitors and histone methylation inhibitors on cell proliferation in IFN-resistant human oral
squamous cell carcinoma cells.

Methods Human oral squamous cell carcinoma cell line HSC-2 (IFN-sensitive) and Ca9-22 (IFN-resistant)
cells were treated with varying concentrations of methylation inhibitors in the presence or absence of IFN-
gamma and cell proliferations were assessed by using Cell Counting Kit-8.

Results Methylation inhibitors showed growth inhibitory effects on IFN-sensitive and IFN-resistant cells.
However, the combination of IFN and methylation inhibitors did not have any potentiating effect on growth
inhibition.
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EEEK BEER, CREMK SR, CREK DRI

e & Y FIE I APEFIRIC BT 5 A Y v — G HERBEGHETT. TS ¥ ¥ FIEDHRE R Candida
albicans (C. albicans) \3MEH 2 bOR)E - ki - BE R EICEAET 5 — BN EAEER TY 25,
RIEREDIT L 2B S R B R IR AR SREGERE 0 B E 7 &S0 LTI B R R B A oo H A
REGSEZ 1 &R I LTS, C albicans \ 233 5 AR NI IL-17A % FEA T A~V 25— T il
Y7y NTHDH ThI7TMBEAEE L TWwAE I ERILAMLNTWE T, Z 0k By %
REICIERPZAHRENZ L HLBRIZH D 9. 40, FTAITTIEEER TH 5544 C. albicans-
SC5314 BkOEEREIEANL & WA TERIIE % 75 A ¥ — AR, 80, LU X Y, ffaRE o,

MBE R ORI LE L. ShOSDGWDy Y7 EaPiEeE LTHEL, @?Eﬁ;«rbx
(C57BL/6) Hiko iy (CD4A'T Mifa - & BEHRBRRMNL) LR 8L, 7Ju—H% A b x—¥F—
ZFH L TZ® Thl17 Mot ERICOWTEMii L £ L7z, ZOF%R, HARIZOMIE M55 %
N5B5 X7 EME W Th17 Mo s biFEfE s~ L, Zo0bL7: THIRZEZBTBALZOES
VIUFTREERTNI T ATIRIES Y VT REOTIENHI SN2 L2 ML FE L. BAIZZOH
SR 2 WA a<x N 757 4 =R 2 Re 7 VESKEIZFIH L S 5124 L, Thl7 fiz

DAL E % FREEIZ C. albicans PUFAER 5 /87 B O AAEFTWE L7z,

(FIRAER] HF SRR RN L2 EST 5.

P1-19 Investigation of pathophysiological mechanisms with Th17 cells in
oral candidiasis

O Tasaki Sl’z, Arita-Morioka KZ’ 3, Nagao Jz’ 3, Narita Yz’ 3, Negoro-Yasumatsu Kz, Kojima Hl,
Tanaka Yz’ }

'Div Dent Disabled, Fukuoka Dent Coll; *Div Infect Biol, Fukuoka Dent Coll; *Oral Med Res Center, Fukuoka
Dent Coll

Oral candidiasis is an opportunistic mucosal infection caused by the commensal fungus Candida albicans (C.
albicans). C. albicans has increased in immunocompromised patients with AIDS or in the transplant setting.
Th17 cells are a subset of T cells involved in mucosal immunity. In this study, we investigated the immune
regulatory mechanism of Th17 in defense against C. albicans. We fractionated C. albicans into various
fractions and searched for antigens that specifically induce Th17 cell differentiation. We found that C. albicans
protein-stimulated T cells that were transferred intravenously by adoptive transfer preferentially migrated to the
oral lymph nodes and prevented oral candidiasis. We further separated the membrane proteins of mycelial cells
by high performance liquid chromatography and two-dimensional electrophoresis, and evaluated their ability to
induce Th17 differentiation.
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Offik B3, WA B, Ak miE
TR BEPe e IPEo)-i &

V=7V VHEMR (SS) AR LT BN E TAHCHRIEEETH )., RIERDO DI EEFED
QOLIZFE LK T T AL EN5B, SSITBHMRICELRWEZRT—H T, & F F e HlEis
L EHHHORERBTLH S, T, SSHEDK 20% BB K7 & OMiwAEL» A L
LEEINTVED, ZORIERF I L CE T E N Ty, RIFETIE, SSETF VY
A& LCTHA# 3 HHBEIZWEREE 2475 72 NFS/sld v 7 2 &2 Fwv, MR ZEORIERT O %2 Hig L
720 SS ET NI T ATIL, M EDOIRE B L ORE I B\ TR 2 50 B 2 RR
L7z THRIREASFNRE 3 2 MEE R LU & 1352 2 0, IRV CIRE 3 2 S LMl 1 B Mg 23
BANTHEILEZWLNII L, 61T, BAMRICHEN 2P0 CD20 bifAfx 512k 0, HilcBi 5
RIEREOIHFIHRD bize —H Ty TF NV~ AMilark o BALF fifgci:H % & Rz Bk
MR OB A ABEML TWize Tz, MEERIRIEE LW E OE W LIRS $ 5 72012, ThEFho
TR BBLT 2 EIE T ORI 2 5 NIZEE RT-PCR 2Eii L7-& 2 A, TNF 77 3V —jilifs
FZJ8& 3 A TNF-like weak inducer of apoptosis (TWEAK) . A proliferation-inducing ligand (APRIL)
. FTORE Y N THDH TWEPRIL 12z, BRIFROELE - 5504 - BilkEA LR EICEDH S B
cell activating factor belonging to the tumor necrosis factor family (BAFF) O ZH A3 MlitH#k 2w <\
MiRZETO BHMBROEELE OREA RSNz DEOKRENS, MiftE s 272 LA LB
ML DIEVEALAS SS DMIRZE DB G- L TV AR E 2 b b, FriadiEr

(FIRAER] HEHIFEHIP LN L2 EST 5.

P1-20 Analysis of lung lesions in Sjogren’s syndrome model mice

(OSato M, Tsunematsu T, Ishimaru N
Dept Oral Mol Pathol, Tokushima Univ Grad Sch Biomed Sci

Although the glandular lesions in salivary and lacrimal glands are central in Sjogren’s syndrome (SS), multiple
organs other than exocrine glands are also targeted. Pulmonary lesions with interstitial pneumonia are observed
in 20% of patients with SS. In this study, cellular mechanisms of the onset of pulmonary lesions in SS were
analyzed using a murine SS model treated with neonatal thymectomy in NFS/sld mice. Inflammatory lesions
of the lung were detected frequently in the model mice. Main population in the pulmonary lesions was B cells
while T cells are mainly infiltrated into the salivary and lacrimal glands in the model. In addition, suppressive
effect of the inflammatory lesions was observed by administration of anti-CD20 antibody. On the other
hand, a subset of immature monocytes in BALF cells including alveolar macrophages in SS model mice was
significantly increased compared with that in control mice. Moreover, comprehensive genes expression analysis
and g-RT-PCR in the target tissues revealed that several genes of TNF family such as TWE-PRIL, APRIL,
TWEAK, and BAFF show high expressions to activate B cells. These results suggest that B cell activation plays
a key role in the pathogenesis of pulmonary lesions of SS with corporation of lung immune system.
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P1-21 NOD YU RICEITRIERIRD Y /BRI ICRIFT MyD88 MDI&EIC
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O K&, Fbi mik, 5190 B
WIHK 8 FURERsE Y

=27V VEBERE (SS) IHERIR LRI ORRRER EZ LS HORERETH 5. MERIR O R RERE
X)) URERRE A BMEREISER L TB Y, BOPER HCRIBE) ¥ 28 BRASRIETZ I K
XG50 AEIALERBIICIERZERE - T, BRI ¥ SERREIZ ERE 2%
AT 250 TIE R, THIRE - BHRXE, SNEMER HEV), VU v 2348, EduO RS O
&, W) VSHBENICER S NE ) YoNEREFD LS A ET L A ED0, BT
PECHAET 2D iRk T=RY) V5] THhrEEZON TS, TAIZUNT, Kk SSEF
VAL LTHISNS NOD =7 Z12BWT Toll B2 BAK /IL-1 ZBAKD 7 5 7 % — 45+ MyD88
BETERESED L, ) N RBEORESEIRA L, HEV IER R I s 2 e 2 /AL 7.
AifFETIX, NOD <7 A DOBEREHRNICEE X b 1) ¥ IR RRE & O PEIR 2 35X, MyDS88 K 4H78
V) YN ERIERAC AT B 2 AT L7z, 10 8Eo NOD v 238 X OF MyD88 KiH NOD ~ ™7 A %
SETIRZRIL, B LZ4ERNAZ<A 707 LABHICH L2225, MyD88 RiEH~ ™ 12
BWTERY Y SHEROE R ) ¥ #4125 CXCLI3 R CXCRS R EDr EH A v B LU
EHA VRO BIETREBPZEIRA LT 72, TSRO gl X 22175
7ol A, WAV = THIK, BErG B Z S O IR BHEIRA I oo RS E 25 MyD88 K~
TZWZBVTHA LTSI Edbholz. TRHDOKEIX, NOD ~ 7 A28 5 Toll Bk /
IL-1 284Ky 7 F MEEOERTAS, MEFIRALRRNC B 2 IR Ee R i e~ v 28— T i £
OBLEH25 L, MyDSSHEAEI S 7 F VDS SSIZHBIT B 1) ¥ 25 UKL R Wi DT B 12 B
HLTWAWREMZ/RIRLTW5.

(FIZEMER] HEF IR LW L2 EHET 5.

P1-21 Arole of MyD88 signaling in lymphoid follicle formation in the
salivary gland of NOD mice

(OMori T, Kataoka H, Into T
Dept Oral Microbiol, Fac Dent, Asahi Univ

Sjogren’s syndrome (SS) is an autoimmune disease characterized by dysfunction of salivary glands (SGs)
and lacrimal glands, which is caused by chronic inflammation associated with autoantibody and autoreactive
lymphocyte infiltration. The pathogenic mechanism of SS has not been fully elucidated. Infiltrated lymphocytes
form regularized structures similar to lymphoid follicles of secondary lymphoid organs, such as T/B cell
compartments, high endothelial venules (HEVs), lymphatic vessels, and germinal centers, therefore being
believed as an ectopic lymphoid tissue called tertiary lymphoid organs (TLO). We previously found that
deletion of the Toll-like receptor/IL-1 receptor (TLR/IL-1R) adaptor molecule gene Myd88 in SS model mice
NOD reduced the frequency of lymphocyte infiltration and HEV formation in SGs. In this study, we analyzed
the effect of MyD88 deficiency on lymphoid follicle formation in SGs of NOD mice. Microarray analysis
showed decreased expression of genes related to TLO, such as Cxcl13 and Cxcr5, in Myd88-deficient SGs.
Immunohistochemical analysis revealed that Tth cells, germinal center B cells, and follicular dendritic cells
were decreased by MyD88 deficiency. These results indicate that deficiency of TLR/IL-1R signaling decrease
follicular dendritic cells and Tth cells in SGs, suggesting MyD88-dependent signaling is directly involved in
formation of lymphoid follicles and germinal centers in SS.
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DRIER AT OWI % P W S, oL ZHL. INE TS, REHREZ OB M
RRIZIET A PA A Y ILITA Z AT 2 THIREOY 72y b THS Th17 ME2mL<B 0, il
WMOWRBIZHKAZIE, Thl7 MRl EERZE 2R LB MEINTVSE. L2l s, WEE
B % Thl17 Mile D /b % 35S 2 PE 2 &, tER ORI KA B b 5 R hl i L X <
o TV, HEROIRRERICB TS Thl7 MO HI M 2 M L, 5523k
Thl17 fMle Db 2 HI#$ 2 2 L3 TE R, WENEICH T 2872 % 70 - IGREOHIEIZEN S L
WMEEshs, AT ETIZ, WA E OB W Red complex (273%H & 405 v 599 JEUH TR
T& % Porphyromonas gingivalisW83 #%& HI\ T~ 7 AW IR ET IV 2L L CTE /2. AW%ETIE, P
gingivalis &G\ X B~ 7 AWERHE TNV EZGH L, Thl7 {55 b8 2 52 2 o B EA R o T
AREPLE B X O Th17 Mildo T MildZ S RICEH L, SERORRBIZKIC BT 5 Thl7 Mg o filfH
W2 MHT 222 HWE T 5. REEKTIE, Thl7 MIICHEEST LIRS 282 B0 AAK,
B L OPUERFEN 2 Th17 Mila O AN TOEREIZEE 3 5T ICOWTHRE T 5.

(FIZRAER] HHIFBHIP LN L2 EST 5.

P1-22 Analysis of pathological mechanism of periodontal disease via Th17
cellimmune response

(ONagao J "2 Narita Y"?, Arita-Morioka K"?, Negoro-Yasumatsu K', Tasaki S', Tanaka Y"*
'Div Infect Biol, Fukuoka Dent Coll; *Oral Med Res Center, Fukuoka Dent Coll

Periodontal disease is an oral microbe-triggered inflammatory disease leading to destruction of tooth-supporting
structures. The pathogenesis of periodontal disease is mediated by host immune response, especially IL-
17A-producing Th17 cells. Th17 cells are key mediator to induce gingival inflammation and to promote
alveolar bone loss in oral cavity. However, the regulatory mechanism to induce the Th17 immune response by
periodontal pathogens remains to be elucidated. In this study, we developed a mice model of periodontal disease
by infection of periodontal bacteria Porphyromonas gingivalis. We focused on T-cell antigen of P. gingivalis
to induce the Th17 cell differentiation and T-cell receptor of pathogenic Th17 cells using the mice model of
periodontal disease.
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IL-1 B3N v —THh B AL v 773V —2DFEMLICL VFEENS, FrldohTTx A2
TIARHE)RY V7 / )VRRTF F~x 27077 —JIZ LUNLRP3IA v 75< YV — A%k
PALL CIL-1 B0 FET AL EZHOLNII L. T2, FOMEHIEBIZIE Toll like receptor
(TLR) 2 A EETHH I oW L. RifgEE, ~4 375 A<HR)VES V7B /)RS
FRICEDVEREINSL TLR2 Y 7 FANRED LI % A= AL TNLRP3I A ¥ 75~V —uiGMbz
FETLOPEHOLPITHAIEEZANE L. KIBREERY REPECTT I 14 3~ 7 L7 C57BL/6
~v AEHilk~2 a7 7 —Y (TLR2"'BMM) % Mycoplasma salivarium H 1) K~ 7 F ¥ FSL-1
THIET 5 & IL-1 OB 2 FHE L7225, RKIEMEIEX TLR2 /v 2 7w b~ A GHilik~r a7 7 —
Y (TLR2'BMM) THEINZ. 72, AR, &Srvva (K) Bz, K ofMist
HHZHHT 2 ETHESN, X512, w4207 LAIZXBRBEE T, TLR2BMM
WZBWT, BUKAEK Fx 2V (Kenfl) OFHMIMLT LTz, F72, FSL1DO M Y X7 =
7 a2k, TLR2'BMM Tl cappase-1 Dt b2%%E & /225, TLR2'BMM T &
ne. Doz bk, =4 375 XA<HRIVERY V82 /) RXTF FHIEIC K 5 TLR2 ¥ 7
FiL, BUAKGEEK Fy 2 V0B 2FHE L, K ofMiusit 2/ LT, NLRP3 A v 75< Y —
LOWEWAL 2 FHET H Z EAIRE SNz

(FIZEMER] HEF IR LW L2 EHET 5.

P1-23 Theroles of TLR2 in the NLRP3 inflammasome activation induced
by mycoplasmal lipoproteins/lipopeptides

(OSaeki A', Into T?, Hasebe A', Shibata K'
'Dept Oral Mol Microbiol, Hokkaido Univ Grad Sch Dent Med; *Dept Oral Microbiol, Fac Dent, Asahi Univ

IL-1beta is produced after the processing of pro-IL-1beta by caspase-1 which is activated by the inflammasome.
Recently, we showed that mycoplasmal lipoproteins (mLP) and lipopeptide (FSL-1), which are typical TLR2
ligands, activated the NLRP3 inflammasome in murine macrophages (BMM). This study was carried out to
examine how TLR2 signals triggered by mLP and FSL-1 participate in the NLRP3 inflammasome activation.
They induced production and release of IL-1beta by TLR2”"BMM after LPS priming, but the activity toward
TLR2"BMM were significantly attenuated. The activity was attenuated by high extracellular K*, which
block K' efflux. The expression of potassium voltage-gated channel, subfamily F, member 1 (Kcnfl) was
downregulated in TLR2"BMM in response to FSL-1, which was assessed by a microarray system. The
processing of pro-caspase-1 was detected in the artificial delivery of FSL-1 into the cytosol of LPS-primed
TLR2""BMM, but not TLR2”BMM. These results suggest that TLR2-mediated signals by FSL-1 trigger K"
efflux extracellularly through potassium voltage-gated channel, which induce processing of pro-caspase-1 by
the NLRP3 inflammasome activation.
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ZHMWE LTITo72. BALB/c ¥ 7 A2 Lactobacillus gasseri 03-2 (03-2) % 7 HE O EHN&ZKG- %17
W, OREREEICIZ 25% b Lova — R A FIRRICHS- L7z, R @ microRNA (miRNA) D534
B2 M9 5720 IR ES 25 1 HERICRIMLL, miRNA #ilHFy Mk DHiBL, ~f2ua7 L
4 (GeneChip mRNA 4.0 Array, Affymetrix) 12T miRNA OME#ENNT 217572, 032 D H K5
1 EREIC, M2 Sl L7z miRNA #4877 + (Filgen #t) Z2HWT, 032#%512X ) %8
MEE L7 miRNA HOME 2175728 25, 60 D miRNA ICEFPHD LN 2D b, 244
DEORBEEALZD01Z28H, PR T LALDRXR2HETH 7. FLEEHIC I ZBNREOK
ERNRIZE D B ORIFINE 7 EAEMKEEEOMER - TCHEICEDL L Z EMEH SN TV A28, 1K
HICRE L CTHIET S miRNA I X ) & GEBRT 5 2 & Cml@lss \cBE L, iz T83 % HHs
5 Z L TR CORIER M RICHEGTHERFE LTREBEINS.
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P1-24 Identification of microRNA regulating the enhancement of the oral
immune system

(OKobayashi R, Hashizume-Takizawa T, Kurita-Ochiai T
Dept Microbiol Immunol, Nihon Univ Sch Dent Matsudo

Recently, maintenance and enhancement of the homeostasis by the intestinal-multi-organ linkage has been
reported. We have been reported that the intestinal environment’s improvement by the administration of Lactic
acid bacteria (LAB) and the activation of the oral immune system via the intestinal tract. This study aimed to
elucidate the mechanism by which the improvement of the oral immune responses via the intestine. BALB/c
mice were orally administered with Lactobacillus gasseri O3-2 (03-2) for seven days. The control group was
administered with a 25% trehalose only. One day after the last administration, blood was collected and used the
miRNA extraction kits and microarray. We identified 60 unique miRNAs with expression patterns that were up-
or down-regulated at 2-fold or more by the O3-2 administration. Among them, 28 miRNAs were up-regulated,
and 32 were down-regulated. These data suggest that miRNA circulating in the bloodstream regulates the gene
expression by systemic circulation and is suggested to be a factor involved in the immune responses in oral.
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OKajiwara Koichiro', #H &' R )2’
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PERERE X, Ao F 7 2 BEOMINIC X 255K ib 2 5K & L, SRERAEEMIME OREA
EIZHEDLHFAREZME) LWL THIERISNDWERBORALEMIETH . FLlTTh
FTIS, BRWET V= 7 ZOERIRAERMENEMBICB T, @EIIFEHIE S % tolllike
receptor (TLR) 28 X O° TLR4 #3838l L, Porphyromonas (P) gingivalis 1) K% (LPS) 2%/R ¥
YT EBLOHEMAETIE TLR FROY A M A v ECNDFEET L IR T~ OMAENRS
N, IL-6, TNF-a, BLXUO TGF-B #E ) BERFUEBIELZFHET A L2 G L7z, ZOWNETIL,
FIEARRA LRI M EREEAS 71 O S8 BL & B AEBE M F FGF23 & SARS-CoV-2 %%k ACE2 @ P,
gingivalisLPS FFEME R REE TNV 7 A DREELZHET LI L2 HWE L TWET. P gingi-
valis LPS % &I AR G- % 2T 72 RN TOBERIE < 7 21, LPS 245 ST wWiliie L
WART, 9 XTOMERF~ T ADOELAMNE L O LPS 3 5- SN 72T XTOIEFERF~ 7 A DAL
BN T3 XT humane endpoint (Z3# L 7. VCAM-1, E-+ L 275, FGF23, BX W ACE213, P
gingivalis % 7 A ® LPS iFE5MIRIFEBE DO SRRKAKRCTERENIZHEHA L F LA, b0 T1iE, LPS
BhaNZIEFo~ T AEEB & O LPS #5- 0 RE~ 7 ATIXAOhEFHATLE. LkoT, P
gingivalis | IHERIFEZE OEELEFZD 1 DO THAHEEZEZOLNTVWET.
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P1-25 Immunohistochemical study for the expression of renal
physiologically active molecules in Porphyromonas gingivalis LPS-
induced diabetic nephropathy

(OKajiwara K', Fujita T', Sawa Y?
'"Div Orthodont, Fukuoka Dent Coll; 2Dept Oral Funct Anat, Grad Sch Med Dent Pharm Sci, Okayama Univ

Diabetic nephropathy is a serious complication of diabetes mellitus, which is caused by glomerulosclerosis
with renal failure based on the dysfunction of glomerular capillaries. We recently reported that the
glomerular endothelium in the glomeruli of diabetic mice expresses toll-like receptor (TLR)2 and TLR4,
and that Porphyromonas (P) gingivalis lipopolysaccharide (LPS) induces diabetic nephropathy with urinary
protein and the accumulation of type 1 collagen, IL-6, TNF-a, and TGF-B in glomeruli. This study aims to
immunohistochemically investigate the expression of leukocyte adhesion molecules, and renal physiologically
active molecule FGF23 and SARS-CoV-2 receptor ACE2 in the glomeruli of P. gingivalis LPS induced-diabetic
nephropathy model mouse. All of the diabetic mice subjected to repeated P. gingivalis LPS administrations
were euthanized within the survival period of all diabetic mice not administered LPS and within the survival
period of all of the LPS-administered non-diabetic mice. The VCAM-1, E-selectin, FGF23, and ACE2 were
overexpressed in the glomeruli of P. gingivalis LPS induced-diabetic nephropathy in mice although these
molecules were not found in LPS-administered normal kidney and non LPS-administered diabetic mice. It is
thought that the P. gingivalis is one of the critical factors in the diabetic patients.
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P1-26 [SBS#RIOMEHERFRIRICRIFTRESY T AT DEE

Ok AT, mh FB DT 8477
THOK o g, CHOK o RRT BRI R

[H] Bk 2siE R b3 % @R TR E TR AMEAE T 52— T, MEEROEHILA » X VK
PERENRIEILD ) X7 ZEmD BT TFARIA VEAZFET LI EPAONTWES. —F, HiE
IR BRI & U CHERIA 2 KRk % 2 BTGB B ISR § 2 L2 2 6 Twb. AHFFETIA,
MAEFER T2 53 LRGSO 2 MEROTER 2 M3 2 BEMEIICER L, SWERE O
BAEVED N B N5 SIEVEY A b A £ ~ interleukin (IL) -6 & tumor necrosis factor (TNF) -a 2%
AR O M A K DO FBUC T T 2B 2 Mat L7z,

[783:] ~ 7 252 Mk 3T3-L1 4 B % 6-well plate (2 3% L, insulin, dexamethasone 8 X OF
isobutylmethylxanthine % il . 7255 # TR Mg~ LeFE L 72, JRfIE~ o 5L D #EE1X Oil-
Red-O B4t CTHERE L 72, oAbl o/ & 2 IR 2 & SRR &, bl o Kb L 720G %2
A3 AR Z, 001 ng/mL @ IL-6 $721% TNF-a T 24 K, H L7z, & AR o0 #EE
FI8HLIE real-time PCR #:C, # v /327 383813 ELISA £ CTillX7-.

[FER] b o BRI T, MR %z 49 % angiopoietin (Ang) -2, vascular endothelial
growth factor (VEGF) -A2, fibroblast growth factor (FGF) -2 3 X O hepatocyte growth factor
(HGF) O%BiASIL6 & TNF-o ORIECHIIML, MK EZ#H T 2 Ang-1 OFEFITH L7z, —
Ji, 16 & TNF-a i3, bW oMRHMIEICE T % Ang-2, VEGF-A2, FGF-2 B X " HGF 0%3l
ZIH L, Ang-1 O3 %A L 7.

[#%2] ABgeks RN S, IL-6 & TNF-a 1%, READIRIHIZ OB LD M5 AL KW 70 R4 % 38 hn
L CIE R 2 S % — T, BRI CIZ 2 2 Wifl 3 2 T igtkdnmg s 7z,

(FIZRAER] HFSFBEIS RN L2 EST 5.

P1-26 Effects of inflammatory cytokines on the expression of angiogenic
factors in adipocytes

(ONakai K', Tanaka H"?, Kawato T">
1Dept Oral Health Sci, Nihon Univ Sch Dent; *Div Funct Morphol, Dent Res Center Nihon Univ Sch Dent

Adipocytes produce angiogenic factors and involve in angiogenesis in adipose tissue. The remodeling of the
vascular network is closely associated with the expansion and dysfunction of adipose tissue. Periodontitis
is a mild chronic inflammatory disease with systemic effects. In the present study, we focused on a role of
adipocytes in angiogenesis and inflammatory cytokines, and investigated the effects of interleukin (IL)-6 and
tumor necrosis factor (TNF)-alpha that are involved in periodontal disease on the expression of angiogenic
factors in adipocytes.3T3-L1 cells were differentiated into adipocytes, and then stimulated with 0.01 ng/
mL IL-6 or TNF-alpha in either the early stage of cell differentiation (when lipid droplets were small) or the
late stage of differentiation (when lipid droplets were large). The mRNA and protein expression levels of
angiogenic factors were quantitated using real-time PCR and ELISA, respectively. After the stimulation of
either inflammatory cytokine, the levels of angiogenic factors (including vascular endothelial growth factor,
hepatocyte growth factor, fibroblast growth factor, angiopoietin-2) increased in cells at the early stage of
differentiation, but decreased during late-stage differentiation. Inflammatory cytokines may thus affect adipose
tissue angiogenesis by modulating the expression levels of adipocyte angiogenic factors in adipocytes.
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P1-27 P gingivalis B3 lipopolysaccharide IC& % & FHAERBMRICH TS
BB 53 (L HHI % 3R D FIR S D ARER

OFA HRY, B 2w, Wi B, % B, B s, Al Bl
VEBER 8 b, EBEKR O il

[B Y] 4E, Tang % Kato & & P, gingivalis H3E LPS A58 32 Rl mesenchymal stem cell (MSC)
DG 7 & B M LRE I 2 HH$ 5 2 & Z2HUE L TWB DS, 053tk o
FHHICOWTIIAF LRV THL 2 E ENTWA W (Tang et al, Cell Prolif, 48: 239-248, 2015; Kato
et al, Arch Oral Biol, 59: 167-175, 2014). 4 & 4 1%, TGF-B1#l#12 £ 1) extracellular signal-
regulated kinase (ERK) 1/2 KA 3/ b %2 /R3¢ gt sk MSC # UE7T-13 2 W,
P gingivalis 3% lipopolysaccharide (LPS) 25D X 9 BF A A= X 22X 0 Z oMo 35
SALRE N Z IS A DI OWTH S E L, MR E K OB IR 6 5 BSR4 WU
By =7y Mt eHLRETRAEE#ED .

(58] P gingivalis F% @ LPS 735, Mg LiFE#O ¢ b g Rk 2E RS UETT-13 125
T AEEME~— A —DRBIIE 2 5382 DOWT RT-qPCR #% VT mRNA LX)V TCRAE L 7-.
(i3 & £ %2] P gingivalis 3k LPS &, UE7T-13 Mifgi2B VT TGF- g1 ¥ & W FE I h /=53
Hf R0 4t < — & — @ alkaline phosphatase (ALP) D388 & i AR RIIINH] L 72, Fe 4 1Z DA,
TGF-B1 %% UE7T-13 M2 & 3/l 51t 2 ERK1/2 AFICHE T 5 2 L 2/ LT 5 (Yokota
et al, Int ] Mol Med, 33: 534-542, 2014). HAEF 4 1%, UE7T-13 fifglcB W T TGF-B1 12 & b st
&% ERK1/2 %5, P gingivalis H¥ LPSHBIC L ) ED X H)ITEBEINLOPFEL TS, I
2T, P gingivalis B2k LPS BIFLASE D X 9 MBI Y 7 F WMRERRE & i L Ca 5T LR
BERTOPIZONVWTHRERTH S, 414, P gingivalis H3E LPS 25 MSC D5 3/l LEe ) %
KTFEE27:00F— L2012 FEE LT, IR ROBIIIIES 7z kb5 o 154 RS
SNDIzOD Y =y My FEREE L.

(FIZAR] HFSFBERS RN L2 EFT 5.

P1-27 Elucidation of molecular mechanisms underlying
lipopolysaccharide-induced suppression of osteoblast
differentiation of mesenchymal stem cells

OAoki T"?, Yokota S', Chosa N', Kamo M', Noda M?, Ishisaki A'

'Div Cell Biosignal Sci, Dept Biochem, Sch Dent, Iwate Med Univ; *Div Oper Dent Endodont, Sch Dent, Iwate
Med Univ

Purpose: P. gingivalis lipopolysaccharide (LPS) suppressed osteoblastic differentiation of mesenchymal
stem cells (MSCs) (Tang et al, Cell Prolif, 48: 239-248, 2015; Kato et al, Arch Oral Biol, 59: 167-175, 2014).
However, it remained to be clarified whether what kinds of molecular mechanisms underlay the P. gingivalis
LPS-promoted suppression of osteoblastic differentiation of MSCs. This study aimed to identify key molecules
to relay intracellular signals for the LPS-induced inhibition of osteoblastic differentiation of MSCs.

Materials & Methods: Expression level of alkaline phosphatase (ALP) was examined in the human
bone marrow-derived MSCs, UE7T-13 cells, which had been treated and differentiated into osteoblasts by
transforming growth factor (TGF)-B1 treatment, by using RT-qPCR analysis.

Results & Discussion: P. gingivalis LPS dose-dependently suppressed the TGF-B1-induced osteoblastic
differentiation of MSCs. We previously reported that TGF-B1 promoted the osteoblastic differentiation of MSCs
in a extracellular signal-regulated kinase (ERK)1/2-dependent manner. We are investigating whether the LPS
disrupted the TGF-B1-induced ERK1/2 activation. In addition, we are investigating what kinds of intracellular
signals needed for the inhibition of osteoblastic differentiation of MSCs were activated by the LPS stimulation.
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P1-28 P gingivalis > INA VIC & % COX-2 RIFEMBINHILS I LFAD
PFREF

Ovfly 2082, Pk BOBTS, Aol 5%, KR it
WK BRPERE URRCEY, CRA BGRTRE, R BREHIE Mk

Porphyromonas gingivalis (Pg) (X8 E ISR EDL L EME TH 5. HEKTIE COX-2 DI
BlE PGE2 DREEDHEDOND. TAIZINETICPg A HEAETHY VI3, V13 COX2 DFBLE
PGE2 ®REEIZEE L, ZHIIZHIBA A V3 7 & (Ca™) I OBMALETH B Z L 2R LT,

AT, Yy IUSL LD COX2 HBUZBT 2B Ca® Ot X = X 2 % A 720 TH
Bd 2. VUL UICE B COX2 BB D HHINAN Ca¥ o fitiaix, Miastr oo A, & 5w
/NS OB BT T 5 022 HEt Lz, Miiash & o i s ow T Ca* L —
N T3 B EGTA ZHWTHN, MBI 5 O IO W TR/MBARIR D Ca®-ATPase FHE
#1Td 5 Thapsigargin (TG) ZHWTHNRZ. ThoDOHERTHFNEFNRIALE L 72 THP-1 il
ZHWT, PgDEREFERZITR 72, COX-2 DRINIFFRIPUAE H v 72 Western blotting 12 &
VMM L 72, THP-1 MAICx 3 % Pg l&geic X % COX-2 DFsHIZ EGTA MBI X DAL, TG
PUZ X 08U 7. TG LB TN Ca® IS LA4 5 2 & T COX2FMATUHE L, EGTA AL
FTIX EGTA @ Ca* F L — FIEIC X 0 fliast Ca® @A)t COX-2 DRBDWANZ DO »722
AR ENT. Lo T, Yy I L I2k 5 COX2HBFLIZE VT, MBS Ca® 25
WANFRAT A &L, MW Ca” BENEA LI L TCOX2DEETRBICOLN o2k
Ez b,

(FIZEMER] HEFIFRHLA LW L2 EHET 5.

P1-28 The molecular mechanism between COX-2 expression and calcium
influx by P. gingivalis gingipains

(ONakayama M"2, Naito M’, Nakayama K’, Ohara N"*

'Dept Oral Microbiol, Grad Sch Med Dent Pharm Sci, Okayama Univ; ARCOCS, Dent Sch, Okayama Univ;
*Dept Microbiol Oral Infect, Grad Sch Biomed Sci, Nagasaki Univ

Porphyromonas gingivalis (Pg) is an oral bacterium deeply involved in chronic periodontitis that has COX-2
expression and PGE2 production. We have showed that Pg gingipains were involved in COX-2 expression and
PGE2 production in THP-1 cells. In this study, we examined whether the intracellular calcium (Ca®") supply
on gingipains-induced COX2 expression was caused by extracellular Ca’" influx or intracellular storage such
as endoplasmic reticulum. The inhibitor was utilized an extracellular Ca’ chelator, EGTA, which was used to
examine the extracellular supply, and Ca’*-ATPase inhibitor Thapsigargin (TG), which was used to examine
the supply from intracellular storage. We pretreated THP-1 cells with these inhibitors and infected Pg to the
cells. The expression of COX-2 was evaluated by Western blotting using a specific antibody. The expression
of COX-2 in Pg-infected THP-1 cells was decreased by EGTA treatment and increased by TG treatment.
It was suggested that TG treatment enhanced COX-2 expression by increasing intracellular (Ca’"), and that
EGTA treatment caused a decrease in extracellular Ca™, leading to a decrease in gingipains-induced COX-2
expression. Therefore, it was considered that gingipain-induced COX-2 expression was caused by the influx of
extracellular Ca™ into the cells, and subsequently by the increase in intracellular Ca*" concentration.
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P1-29 MmPFrFmEKIcHSIFZ3TrZerAEAF7FU>eeraeEx7>7u>
DREZICOVWTDHRE

OKXIGE 7T, BfE BA
HX o gl 1

[Hw] s boe kot 7571 v (BH4) Z—BILEHRAEEEEE (NOS) oMK THY, NOS
D REOMFFICLE DS, WM NOS (eNOS) DA AIRER§ 5 i, BREAL,
B, BERAE R &, BHAWCKH LCEILTh Ve Fur 75 » (BH2) OMHMENEWI
EBHOENTVS. eNOS HEREAETIZ eNOS IZHEA LTV BHAASBH2 ICBE &b DL LIZE -
T, “RARESHREL, ISEBEMIER SN, FoE, mEHEOEE L BH4 OBILLEE
T5. ThbH eNOSHREAHMFFT 5 EELEFIIHNEMENO BH2Z2TH D), ZHITmEHIicE
INLBH2EEMBETLEEZONTWS. LA L, BH4HS5HoIEES X ORILEKTH o BH4 &
BH2 OHIBIZOWTIRIF LA LA SN T WA, KREFZETIRRIMAE & RIMERIC 3BT % BH4 & BH2 O
AL OBREIC DWW THE L7z,

(78] 99 b SELL 721 IC BH4, B X OBH2 2L (100 microM), 37CTA ¥ F 2 ~X—
ML, 4, MiEkB X OIS o> BH4 & BH2 O % 5 KR F TREFIICER L 7.

(46595 & %5 3R] BHA N2, IM4E BHA #13 0.30 nmol/mL/min O # EE T L, 312k 10
Bk BH4 =13 0.26 nmol/mL/min O#HEE THIM L 72, F 72, BH2 RIS & - T, 14 BH2 &1 042
nmol/mL/min ® A HEE THA L, FRIME BH4 & 0.25 nmol/mL/min ®#ETHEIML 7. o
&, RMERO YV FOERREICHEEN BH2 # BH4AICEIL L2 L ZRIBT 5. NS DOHENDS,
1) ARIfBkizImA4Ed o BH4 & BH2 # BERGFNICH®% T 5 2 &, 2) ARIiEkix BH2 2 BH4 & 2T
THBVEENZ D DI EPHL NI o7,

(FIRAER] HHIFBHIP LN EZ2EST 5.

P1-29 Dynamic change of tetrahydrobiopterin and dihydrobiopterin in
plasma and erythrocytes

(OOhashi A, Takahashi T
Dept Anat, Nihon Univ Sch Dent

Tetrahydrobiopterin (BH4), a cofactor of nitric oxide synthase (NOS), is required for active dimer formation
of endothelial NOS (eNOS). In eNOS dysfunction reported such as in hypertension, arteriosclerosis, nephritis
and diabetes, BH4 bound to eNOS was replaced by dihydrobiopterin (BH2). The substitution of BH4 bounded
with eNOS for BH2 causes the dissociation of eNOS dimer formation, resulting in the accumulation of reactive
oxygen species and vascular injury. However, there are few reports on the kinetics change between BH4 and
BH2 in blood after administration of BH4 or BH2. In order to elucidate the relationship between BH4 and BH2,
the variation of BH2 and BH4 concentrations in plasma and erythrocytes from rat blood were measured in using
HPLC system. After addition of BH4 in blood, the plasma BH4 was decreased at an initial rate of 0.30 nmol/
mL/min. Reversely, the erythrocyte BH4 was increased at a rate of 0.26 nmol/mL/min. BH2 administration
leaded to the decrease of plasma BH2 at an initial rate of 0.42 nmol/mL/min, but the erythrocyte BH4 was
increased at a rate 0.25 nmol/mL/min. These results revealed that 1) oxidation of BH4 in the plasma is minimal,
and 2) erythrocytes have a high ability to reduce BH2 to BH4.
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P1-30 [EMREREBEOHREYETILOBRE

OFr BE, A #7°, TR i
THR Ao b, PHK AR SR

[BR)] CIEERhBEsRIE, DENOEEZ R T 2 REMRERE LTS5 H D, kR - B%sE LER
DFHHRPTHALN TS, ZOHREBIL, PAGEOAERRO—DOTH Y, BEHBLERLINA
HOBVER & UCTHBEMNIZHAEL, BPAREOENPHEEOLTHAR/ELRLSINS. 612, B
FICHENHERZ L7261, KEICIAEFENEORIR I I 2=r—T 3 VEREOKTICXD
BEQOLAFL KT 5. OPEMPBEROUIZEIZ I MRS~ TV E W TIThbIlTWw 573,
FERENY) 2 5 72 in vivo EERIIFE. S LTV, AEFZE T, TR % 05 BT SOV B O B
5% ATz,

(] X7V VBT T, 9y PHEMIC 100 T LAAHZASF (EE3mm, 7124
YT T, XA A ) BEEICTIHEEML, DR RAERE FR L (FEER
). 24 MRS, BRIV T VIR T CHOBBILGEE A RE L, FoRBIER, WERBLUZ
DORFFHOEMEZ —IRICERL, A~ bF V) - F VY (HE) ol X 0 MBRIEAZ /R L 72
T e LCHLES v N T, SO LERE LI L HE el R 2R L 7: Gof iR,
[FEH] A ERIC B\ CIORER R SRR S D N7z, BB TR AR & A B RIRIC X %385
T AR Bz, BR ARG AR L S B CHE - A A B LTBY, EEHE O
I ERIZ I 23580 S 7.

[R5am] AR CTHER LT v bEFVEH, 4k, DEERBERO X 7 = 2 LR G5O ML
= Higd.

(FIZEMER] HEFIFRRHIA LW L2 EHET 5.

P1-30 A new animal model for investigation of the oral mucositis disease

(OTakeuchi R', Matsumoto H, Hiratsuka K'
1Dept Biochem Mol Biol, Nihon Univ Sch Dent Matsudo; 2Dept Pharmacol, Nihon Univ Sch Dent Matsudo

Purpose: This investigation was performed to establish a new animal model of oral mucositis, the common
ulcerative disease of mucous membranes of the mouth.

Methods: Eight-week-old male Wistar rats were used in the experiments. Oral mucositis was induced by
the following methods: under anesthesia, 100 °C chrome molybdenum wrench (¢ 3 mm) was applied to the
rat tongue for 3 sec without pressure. At 24 hours after the application, the oral mucositis area was taken
photos and the tissue samples of its area were collected for histological analysis. And then the staining with
hematoxylin and eosin was carried out.

Results: On hours 24 after the induction of oral mucositis, it was found the blister formation and the ulceration
with epithelium separation. An infiltration of inflammatory cells into the dermis was found.

Conclusion: In the future research, the pathogenesis of the oral mucositis and the therapy of that might be
investigated using this model.
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P1-31 =S hFOYRUFZEADTRANGFXUVRERERT = FMbic & 3 Mhia_EE#ARaIC
BIFT3hR

O/NER IEN, K2 395, ATL KBP
VABEK BB CEPEK R

(5] FisRHEE, 120 PSRRI 7 LRI B O FR REEAT IS 2B L T 5. 1T AT
ER M OB ERICIZEMEE LTl &, Mo aifmEIcElS 35, IR ERIIREE ¥~
WNIENSRBY—T77 2% NeEEL, RERGIZE#EOECHGIND. BI#EIEY A X
DINEVDLDODLREITHEAEZHRY)BELRKEVTH S INEE LTV, BTHMBECOBZETIF
BiiEI by Y 7 OEEOMBNNIED 7 0 A b= (S hTnwsb, Fx1ZI rar
K1) 7 &HE D Prohibitinl (PHB1) &HEIZEH L7z, PHBLIZI b3 ¥ FV 7 OREMERHCEE
GREERIT. TANTIXFVREORT I MUIZX D 7 ARG I UMIRERICELL, Tk, —
HIZ R T AT F VEBREANEILT 2. COBRIIIREENUL TN L > TRES LS.
ZZTT, TANRTFUEREORT I FMUIZ X 2 FFREASH O BRIHFEIEEA R 3 2 3 3 2 Mg L 7-.
[Hi:] 7ARGFURERER T A8 F U (N24D B L OVN226D) 124 2 72 PHB1 2 %Bl¥ %%
MiREkk 2L L, I ba v MY TIERE, RUiEOERE, PRI EE A perilipin-175 O#(5 738
WA L7, N24D R A kT 5 70— FUHREZER L, g~ = A CoRB 2 Mat L7
T/, M~y AMTOBRT I FL7 285 F U REICHRE 21T - 7.

[#53] N24D B X 08 N226D S BAMML Tld A3k L7z Ie i o3 hn & B E R IC B 53 % & H
& perilipin-1,-2,-3 BLO ¥4I, perilipin4, -5 IO T /R L7z, s~ 7 ZAliTlE N24D 28 582 AY
PHBI1 O¥IMAs#2eH & 7z,

[#&5w] PHB1 N24D ZEIIIRMIEE Y 2L S &, kS L 0B vRg S,

(FIRAER] HEHIFBHIP LN L2 EST 5.

P1-31 Effects of mitochondrial proteins with modified asparagine residues
on alveolar epithelial cells

(OOgasawara M', Ibi M?, Irie T
'Dept Pharmacol, Sch Dent, Iwate Med Univ; *Dept Pathol, Sch Dent, Iwate Med Univ

Purpose: Alveolar type II cells are characterized as containing surfactant, which is produced in the cells
and are constituted with specific proteins and lipids. Lipid compartment of surfactant in lipid droplets are
documented to be physically associated with mitochondria and supposedly involvement of energy production.
Prohibitin1(PHB1) is localized in inner membrane of mitochondria and play a crucial role in maintaining
mitochondrial structures. Asparagine residues are non-enzymatically subjected to deamidation turning into
aspartic acid. We investigated the effects of deamidated PHB1 on mitochondria and lipid droplets formation.
Materials & Methods: Utilizing A549cells, we generated stably transformed types of cells expressing four
types of PHB1 (control, WT, N24D, N226D). Mitochondria structures, number and size of lipid droplets,
and gene expressions of lipid droplets associated proteins were investigated. Furthermore, to detect N24D
modification of PHB1, monoclonal antibodies against N24D PHB1 were generated for investigation of aged
lung in mice.

Results: Cells expressing N24D and N226D indicated larger size of lipid droplets ,increased perilipin-1,-2,-3,
and decreased perilipin-4,-5. Increased protein expression of PHB1(N24D) were detected in aged lung of mice.
Conclusion: The deamidated PHBI1 affect the structures of lipid droplets and suggestively associated with lung
aging.
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P1-32 Netrin-1iX BMP-Smad >+l ov0X =Y LEMEGEDIZE L
EHEET S

Ok &Y, Addison William, /KH 2, &5 KB, Sk 28—
LR T rEaAEit

[B] Netrin-l 3 S F 2 EBWHEE CRBAITEL , BHE oMM, BH), REICHES T 5.
Netrin-1 25FJH 32 7 FE O Z A 1 ©12 Neogenin 285 ) B ¥ » 73278 (BMP) Ofibh%Z%
k& LT & BMPSmad 7V aEmEE5 . LA LARAS BMP-Smad ¥ 7 F VIS 0 E M
JEICHEEEZ G2 5128 0b 5T, BEHMEEICHIT 5 Netrin-1 & BMP-Smad ¥ 27 F VD70 X | —
Z3AsNTWARW . 22 THRDb D IVGESBEOEMR RO, B8, 51LiZB1F % Netrin-1
DE L BMP-Smad ¥ 7 F IV EA LIz A = X LOBE 21T 7.

(8- HEE] Mg~ 2 EEEAEAK BI6 2 v/, =7 X Netrin-1 % #fx 38 A LEE
\Z Netrin-1 Z WFI R B35 70— v 2837 L7, Mg rhNetrin-1 & LDN-193189 THLE L 7= .
Netrin-1 DZH R DFEH % - PCR # HHW THE 2 1T7- 72 . Id-1duc # HHW /2 L R—=F =7 v & %
1T-o 72 . HilgoiEhEi Cell Counting Kit-8, #H)iX Scratch assay, #1813 Invasion assay TZNEiL
Em L7z,

[#5 53] Netrin-1 (X B16 ML OB L e h o 7208, BE)JRZHEZEHEL | X S5ICREICHEE
¥ % MMP-9 O 53 BRI VE % B & & 72 . Netrin-1 W %179 L 244K D 12 TH % Neogenin
OFEBD LANHR SN F72, Netrin-1 & BMP-2 O FIFEBLUIAFER I BMP-Smad ¥ 7" F )V OFE
WEET 1d-1 BEHZEMS 72, 2512, BMP-Smad ¥ 7" )V O 59 B 45%) LDN-193189 % sl
3 % & Nterin-1 255383 A2 MO BH - 2B OITLEI RS /.

[#%5] Netrin-1 13 BMP ¥ 75 V%4 L CEMBEAEORBE) L iZE %2 T 385 .

(FIRAER] HHIFBHIP LN EZ2EST 5.

P1-32 The cross-talk between Netrin-1 and BMP-Smad signaling promotes
migration and invasion of Malignant Melanoma

(OGoto A, Addison WN, Mizuta K, Matsubara T, Kokabu S
Div Mol Signal Biochem, Kyushu Dent Univ

Netrin-1 is highly expressed in various malignant tumors and has been linked to tumor cell proliferation,
migration, and invasion. Neogenin, a Netrin-1 receptor, also functions as a bone morphogenetic protein
(BMP) co-receptor. BMP signaling, mediated by Smad transcription factors, is known to affect tumor
malignancy. However, the effects of cross-talk between Netrin-1 and BMP-Smad signaling in malignant
tumors are unknown. Here in this study, we investigated the effects of Netrin-1 and BMP-Smad interactions
on B16 malignant melanoma cells. Treatment of B16 cells with recombinant Netrin-1, and overexpression of
Netrin-1, did not affect proliferation. However, scratch and invasion assays showed that Netrin-1 treatment
and overexpression significantly promoted B16 cell migration and invasion. Gene expression analysis by
qPCR showed that Netrin-1 treatment increased the expression of Neogenin and the BMP-Smad target gene
Id-1. Co-treatment of cells with recombinant BMP2 together with Netrin-1, led to synergistic activation of
Id-1 mRNA expression. Furthermore, treatment of B16 cells with LDN-193189, a specific inhibitor of BMP-
Smad signaling, abolished the enhancement of cell migration and invasion by Netrin-1. Taken together, our
data suggests that Netrin-1 and BMP-Smad signaling act cooperatively to enhance migration and invasion of
malignant melanoma.
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P1-33 HER2BRRIRIEICE TSI 2N 103F (Affibody) ZRVLIZERS
KRB E

OIWNE W7, FRH Hik
H ik Bk awpl Ak

IR ERDE L, BRZEWE (IR700) & E /70— F VHRDORE SR Z LRI RS
X OIEMEAL L, BEMIEMREMBO R 20— 225 B TH LWIRHEEETH S, FAEI,
%/7u~+wm¢®ﬁbb_,9/n7m\%f%éAﬁmm%mwam&ﬂﬂ SHLFLIE X
B ERE R T 572, HER2 # > /%2 (EGFR2) 3B X% 20% DIIEICHREEB T B EFEbh
Twb. Affibody 1338 & % 6kDa7kDa & /N E WO BEBERTICOAEHICHEL, EFMLE 0B
?% WHMBITERT AL VIEEND L. 20720, fié%é@yﬁ:ﬁﬁﬂ#/if ERREZDIZ VIR
HEETE LRSS H 5. HER2 BHEI FEHILMMAL L L C SKBR3, BT474, MDAMB361 (FLi#hix
m&) JIMT1 (5FRERSRIRPTESLIE), 2~ ba—) L& LT HER2 FatksLE/ o MDAMB231,
MDAMB468 % i\ TSRl O R 2 MR L 72 MR 2R S Affibody-IR700 #% A48 % 70
L72#, 690nm OFEEOERIEEMIEEEE T L —FOEI ) 0] ~60] L, 7o9~v—7V—%
W CHIlgAAr 2 ko 72, HER2 BFIFHMILIC B W OBREFEZOMIBAFFIZIZIZ 0% TH
D, FERICEREREZ 1T - 723 » b u— )V ORI AAE3R 11T 100% % MEFE L T /2. HER2
W BB O AEFRIIERIERELS S HETOREL NV TR ST, 42, BiREo
HER2 Affibody-IR700Dye f&&ARO &, F 7213 FHEOLARISEIRS O A Cla il A 3183 %
Mo Tz ARFZEIC & 0, Affibody % F V7205 EHEE ©, HER2 MBI R BLANE 2 16T 5 2 L vk /2.
G2 TEY % v T Affibody-IR700 #5 &R DR R 2 #5135, Affibody & IR700Dye (I BLLE IR T
HHINTVWLHEAITHL I L00, RIFFEDHEHREIIA L — X ITHRICBITTE 2 MDD 5.
S50, O SR~ H b HIfE s L 5.
(B EFEZEE] Fo 74> - X0 %59 b, BAEE, TUVFLTA -7 FFa—

(FIRAER] HFSFREIS RN L2 EFT 5.

P1-33 Near-infrared photoimmunotherapy using a small protein mimetic
for HER2-overexpressing breast cancer

(OYamaguchi H, Morita T
Dept Biochem, Nippon Dent Univ Niigata

Near-infrared photoimmunotherapy (NIR-PIT) is a new cancer therapy to cause specific cell death, which
is based on monoclonal antibody conjugated to photosensitizer (IR700), activated by near-infrared light
irradiation. We investigated NIR-PIT using a small protein mimetic (6-7 kDa), Affibody molecules instead of a
monoclonal antibody for HER2 overexpression breast cancer. According to previous researches, HER2 protein
(EGFR2) overexpress about 20% breast cancer. NIR-PIT using Affibody has the potential to extend the target
cancer because Affibody has rapid clearance and good tumor penetration. In vitro, NIR-PIT using Affibody
induced the selective destruction of HER2-overexpressing breast cancer cells (SKBR3, BT474, MDAMB361;
Brain metastases of breast cancer, JIMT1; Trastuzumab-resistant breast cancer) without damage to control cells
(MDAMB231, MDAMB468). The cell viability of HER2-overexpressing cancer cells maintained at low levels,
even 5 days after NIR-PIT. In contrast, treatment with high concentration of HER2 Affibody-IR700 conjugate
alone or irradiation with high dose of NIR light alone was without effect on cell viability. Affibody and IR700
are currently used clinically and therefore this approach can be transferred to clinical trials easily. In addition,
this approach is expected to be used for other cancers including oral cancer.

Co-authors not in JAOB: Namfon Pantarat, Takamasa Suzuki, Andreas Evdokiou
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P1-34 =S IOV FYT7OREFRLIBEILKEMDAHZHETEITITRY Y
3,5, 8 DRRZETEBRILKRFNIEICLS 7O RZHEETS

O f%B, & 1", e A, A R, ok
ER BEBE R OB, CHEEK BEBE B HFHRAE

I b3V R 7I3MMEA® DNA (mtDNA) #2455, ATP EAD &% 53, ML EM (ROS)
DFEEICEG T MBI EETHS. T2, mtDNADBKELZ p  MliZROS D12 TH %#
MLk #E (HoOp) 120 L CTEZMETH BHD o T B, AT AMBLHED p O ik 2 H
WV, Hy0: 12 & AHHESE & Z DR A B = X L& T L7z,

p " ML HoO2 MLFEZ 1T\, Annexin V B & USKEMMIE TH S 722 b =Y 2D —H —T
» 5 Liperfluo THM %2479 &, HoOp MBEFIMIIZ Liperfluo ® ¥ 7 F VsBIg sz, MilEB L O
IhaAYFYTHOF OBEZBITT AL, p ML CTIIBRICHRF OB S ho/z. 720 b —
VA &S B PURILEE S GPx4 OFH % p "ML TN 25, HO: LB TZF DR HIIITHE L
Lotz Fiz, MREELICHEL H0: ElE2RT 727 7ARY » (AQP) 3,5, 8 DM iH~X7z
R ZoRBUTp MBBTIEL WA, I ta vy FY 72 F S 7ae s (PHB) 2 0%
Bl p "M TIRT LTH Y, BlkkE VT2 ® PHB2 ORBLZHHI$ 5 &, AQP OFBIATLHE L 7.
RREW R IGEHBILO~Y —H —Th b 4AHNE I L 0Bk EITH &, p M TIIEE OBk
DICHE LT 7225, siRNA ZHWCT 2 7EY v ORBEZIHT2 &, H0, LI & 2 IR 08l
fbe H0: EZ WD F v eV &z, 518, MMESEMBHRD I v a >y FU 7 2 p Ml Bkl
L7:& 25, PHB2 OFHA LR L H0 EZM 2 RS R Bolz. D EOKELY, H0, ML,
IPACRY TS THIBENTEY, T ha>y FY 7O PHB2 3 AQP 5Bl 2 ¥l 5 2 &
WX DHIEIE, 4FIC7 2 =Y ARHIE L TWE I EAIRIBES Tz,

(FIZRER] HHIFBHIP LN L2 EFT 5.

P1-34 Mitochondrial dysfunction enhances hydrogen peroxide-induced
ferroptosis by up-regulating the expression of aquaporin3, 5, and 8

OTomita K', Taka Y"?, Igarashi K', Nishitani Y?, Sato T'

'Dept Appl Pharmacol, Kagoshima Univ Grad Sch Med Dent Sci; “Dept Restorat Dent Endodont, Kagoshima
Univ Grad Sch Med Dent Sci

Mitochondria have their own DNA (mtDNA) and are involved in ATP production, cell death, and reactive
oxygen species (ROS) production. The mtDNA depleted p° cells show sensitivity to hydrogen peroxide (H,O,).
In this study, we investigated cell death and its sensitivity mechanism of the p° cells by H,O, treatment.

When the p° cells were treated with H,O, and stained with Annexin V or ferroptosis marker, Liperfluo, strong
Liperfluo signal was observed after the H,O, treatment. The amount of Fe’* was higher in p’ cells than that of
parental cells. The expression of the antioxidant enzyme GPx4 was not enhanced by H,0, treatment in p° cells.
The expression of aquaporin (AQP) 3, 5, 8 were up-regulated in p’cells. Prohibitin (PHB)2 expression was
decreased in p’ cells, and suppression of PHB2 enhanced the AQP expression. Lipid peroxidation was enhanced
in p” cells and the lipid peroxidation and H,O, sensitivity were canceled by siAQPs after H,O, treatment. When
mitochondria were transferred into p’ cells, the expression of PHB2 was increased and H,O, sensitivity was
lost. These results suggest that H,O, sensitivity is regulated by mitochondria and that PHB2 in mitochondria
regulates cell death, especially ferroptosis, by suppressing AQP expression.
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P1-35 Plectin (3EMHE@EEDILGE, 88, EEZHIHTS

OMizuta Kana, )5 B %8 M9, Addison William, ik #—88
JLE R BT IE R L

[BR] BB IR I 2 BER CTH 5. EITELRL, Rrs&5 It T
72D FHENEG, EEROECEMLIC, PABEMKET Sre ST ERMLNRTWS. bh
bk, ThE TICHREEORER Y 7P VnED Y & L THRET % Plectin 2%, Scr OIE AL
WKATRTHDLI R R L2 22 TAE TR, BEYEEAEMEARICB T 5 Plectin DFERE %
L7

[T e8] 313 UoIC, NCBI GEO % H T Plectin DB FRBEMT 21T 5 72. Ok
B, R IR CEME R AAE Tl Plectin OFBEDH 2> 72, RIS, ~ 7 AR EM R
B16 Mifgi2 7/ A #E%EH CRISPR X7 ¥ — % #{n T8 A L, Plectin #fn7-/KEME (PKO) #fE#
L7z, BEHEAEMIZICE) 2 Plectin OMBEHIIHAEN DB Z MG 5729012, WSTI assay B &
LY T7IVE AL LPCREZIT-7:. FORE, control Al & [L-XT PKO IX, WSTlassay ThiiL 7z
Mg oA, )7V y 4 A PCR TR ORI TH % CyclinDl OFHEDOK T 25807, F
72, Scratch assay TiZ PKO OfilaB# &I LTz, &5, 747047 F 0 %23—T4
YZLET Ay YRR IR L, 2REMIMRICHEES LM E A28 2 A, PKO TIRES L
2RISR LTz, #1212, Hanging Drop (XA A7 280 f FOEEZFFM LI 2 5,
control flifid & [lLXT PKO Ti, MELOREIZIADY, B2ir B k& ZoTni.
(3] Plectin [3E MR ONEME THRIEE {, MOBMPBE), HAEREICHST5.

(FIRAER] HEHIFEHIP LN L2 EST 5.

P1-35 Plectin controls the growth, migration and adhesion of malignant
melanoma

(OMizuta K, Matsubara T, Goto A, Addison WN, Kokabu S
Div Mol Signal Biochem, Kyushu Dent Univ

Malignant melanoma (MM) develops in the mucosa and skin and metastasizes even in early stage. The
oncogene Src is involved in malignancy of MM. We found that Plectin, scaffold for cytoskeleton cross-linking
and signaling, is essential for Scr activation. Therefore, in this study, we investigated the function of Plectin
in MM cell lines. At first, the expression level of Plectin was higher in MM than in normal skin by NCBI
GEO . Next, we introduced the gene-editing CRISPR vector into mouse MM cell line B16 cells to prepare
Plectin gene-deficient cells (PKO). Cell proliferation was examined by WST1 assay and real-time PCR. As a
result, PKO was a decrease in cell number and CyclinD1 expression. Moreover, the amount of cell migration
of PKO decreased in the Scratch assay. Furthermore, we plated cells on a fibronectin-coated dish and counted
the number of adhered cells after 2 hours. The number of adhered cells was reduced in PKO. Finally, spheroid
formation by Hanging Drop was evaluated. The cell spacing of PKO became wider and the cell mass was larger
than control. Altogether, Plectin promotes the growth, migration, adhesion and aggregation of MM cells.

Confilict of Interest: The author declares no conflict of interest associated with this manuscript.

226



J. Oral Biosci. Suppl., 2020

P1-36 AL AICEFET 5 BARMEERIRDERREIE S DR

ORHE ', #rili sz, WA 2=, W e, sl 5y
HEK Bedh MR, eiEEAS A RIS AR

EWNEZAIER (High Endothelial Venule, BLF HEV) &KR Y > 7 SH#i K OV/NE 078 4 TIOVHICHEAE
L, U Y 8ERDME D S ) Y EIABE T 2BICEBT2HIRTH D |, R0 EEEOMERICH
HLTwWaZ Mo T . HEV 2SEMHEEICHEAE L, HEV OF R F OBty Vi & M $
HIEDVHMEIN TS, [IEICBIT 5 HEV OFEIIWE P I Twiwnw., 22 Thhb
MU TIEDS A KRR AT 5 HEV OBIRINE RO W THE 21T o 72 . A6 K590 bz R
QLB s At v & — IERE SRS CTHImAR#E & U CFM 2 5ifT L 72 F L s 2 x4 &
L7z . CD31 fitfk , MECA-79 Btk % Flv 7= e defaililc X 0 HEV 20 8b L, #8358, FEME O
25 5mm LIN) 2B 5 HEV OB, Wik L OHBLEAC X 236217 - 72 . BALHEAE Y720 O
HEV #2 X v HEV #&i#t (HEVhigh) & HEV #4XfE# (HEViow) 208 L72& 2 A, #EEET
& HEVlow & It#% L HEVhigh ® B & CHBEEEAMBWEAIAA SN, —F, JEHEEETI1d HEVhigh
L IL#E L HEViow @ B #H THERBIMEWEITH > 2. T E0 HEV ORAEIC XY |,
ICHER Z I PAT & 9 I HEV 25A 558 (HEVca-edge) , BB NERIC O A HEV % 789D % B
(HEVca-stroma) , #&#BIC HEV #3880 o 728 (HEVcanon) (2473 LME L 72 . HEVca-edge
RIS R 2 4 U7ERASED 5 N dr - 7255, HEVca-stroma, HEVca-non Tl IR
ADONTz . D LEOKEI DR, I T HEV ORRENS R 2 5 Z EAURBR S, [TESAICBW
T HEV OFHlilC & ) A FHROFHUMIEIC RS Z LS NS .

(FIRAER] HEHIFBHIP LN L2 EST 5.

P1-36 Clinical significance of high endothelial venules in oral squamous
cell carcinoma

(OMatsuda A', Niiyama T"?, Maishi N', Higashino F', Hida K'

'Dept Vasc Biol Mol Pathol, Hokkaido Univ Grad Sch Dent Med; “Dept Oral Tumor Surg, Hokkaido Cancer
Center

Recently, high endothelial venules (HEVs) which mediate lymphocyte extravasation into lymphoid organs, are
reported to exist in cancer tissues. However, the role of HEV is controversial. In this study, we investigated
HEVs and clinical significance in oral squamous cell carcinoma (OSCC). We used the tongue SCC which
underwent surgery as the first treatment at Hokkaido University Hospital and Hokkaido Cancer Center. HEVs
were visualized by immunostaining for CD31 and MECA-79. According to the number of HEVs, each case
was classified into two groups: HEVhigh and HEVIow. When HEVs were analyzed in cancer lesions, HEVlow
group showed poor prognosis compared to HEVhigh group. On the other hand, in non-cancer lesions, HEVhigh
group showed poor prognosis compared to HEVIow. We also analyzed HEVs depending on their localization
in the cancer lesion: at the most invaded area (HEVca-edge), only inside the tumor (HEVca-stroma), none in
the cancer lesion (HEVca-non). There was no postoperative recurrent metastasis in HEVca-edge cases, whereas
there were recurrent metastases in HEVca-stroma and HEVca-non. In conclusion, the function of HEVs may be
different depending on their localization.

Contflict of Interest: The author declares no conflict of interest associated with this manuscript.
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P1-37 JEEBICEITZIRENFRIZOEMICELIEFTIHY S LORE

Oty B, Bk 350>, 2ol B0, ¥ A7, Medd mC, IR K3E°, w385,
ARSI SN S S PSS
TIHK R AL, CEIHK B DS, CPIHK B DR, WIHK A

[Hr)] &4, FEMICHW S N REEES REREZRBELT 5 2 L T, PABEORNTFHIEE
5 ZBWREEARBEN TS, A 1E, < 2 DR R AR Sg-1979 & R~ X
D AT RAHESE PR 10T1/2 & Hplid 2 WISHLAE TSV & dhi384 5 2 & ©, MER %
EOMES AR NREE SV 2R L, 10T1/2 A3H) HOMA L o Thl B 63 KOG 2 30 A9 12 3
Bil, Sq-1979 kDR F IL-1a 252 @ 10T1/2 DA Z BB L TWA I 2S5 L TW
% (Morimoto-Ito H, 2019). & Z TARMZETIX, MEHEASE - HEEO—-DOTH LI ¥V T LD,
10T1/2 & Sq-1979 O MERREIC KT T RE 2 RET L7

[J78:] Wil C3H/HeN =7 2 X Y Hifit L, 10T1/2 ¥4 %\ & Sq-1979 D EIMLE; A7 4E T T,
i CD3$iLk % F v N o T MIE % e B0 12 AQ BERIHING L 7=, $538 kv {4 » % — 7 = 1 » (IFN)
-y BEAERB X OBMEE R o IL-1 a BIZ ELISA BT L7z, I 5 V'9 2 O3MRhHEI, i,
10T1/2, Sq-1979 ML T D viability 25HEFFTEX TW5H 0 ~ 5 g/mL THRE L 7-.

[ 3 & Z42] BRSO W2 S @ IFN- y EERIE, 34V 924 Gug/mL) Z2HEMLTH
BEREAZED SN o7z, 10T1/212 X 2 WML IFN- y pEERROMHIER I, 35V T 2%
T S, 10T1/2 Hld 5\ it Sq-1979 LR AE TWIFRog&d. I 5V I 2 0ORE
RAFRYIZ IFN- p EEAEREO MERD Sl —T, Sq-1979 225D IL-1a DB EIZOWTIE, 0
~10ug/mL OFPHTI ¥V T AREKGTFNLEEA LB D L h o7z, UEORERD?S, RRED I
57 513 10TL/2 M ORERE 2 HEEL L. JEALRN T Thl BGRPE BUS 2 LT 5 W BEMEAVRIR &
nrz-.

(FIZRAER] HEHIFEHIP LN L2 EFT 5.

P1-37 The effects of midazolam on the immune suppression in the
microenvironment of oral squamous cell carcinoma tissue

(OKamiya M', Matsunami A*>, Ando M’, Ueno K, Umemura N°, Kawaki H’, Takayama E’,
Muramatsu Y*, Chihara E*, Kondoh N’

'Chem Lab, Fac Business Admin, Asahi Univ; “Dept Oral Maxillofac Surg, Fac Dent, Asahi Univ; *Dept Oral
Biochem, Fac Dent, Asahi Univ; ‘Dept Surg, Fac Dent, Asahi Univ

We have established an in vitro model for tumor microenvironment mimicking tumor-specific immunity, using
co-culture system. In this co-culture system, we revealed that 10T1/2, a fetal fibroblast cell line, suppressively
regulates the immune response of stimulated splenocytes and that the humoral factor IL-1a derived from
Sq-1979, a mouse oral squamous cell carcinoma cell line, enhances the action of 10T1/2. In this study, we
examined the effect of midazolam, a sedative drug, on the immunomodulatory function of 10T1/2 and Sq-1979.
Splenocytes isolated from C3H/HeN mice, were stimulated for 48 hours using anti-CD3 antibody with 10T1/2
and/or Sq-1979 conditioned medium. The amounts of cytokines were measured by ELISA. The effect of
midazolam was examined at 0 to 5 pg/mL in which the viability of all splenocytes, 10T1/2 and Sq-1979 was
maintained.

Midazolam hardly affected IFN-y production from splenocytes. The suppressive effect of 10T1/2 on the
IFN-y production from splenocytes was markedly reduced by midazolam. The midazolam restored the IFN-y
production suppressed by 10T1/2 in the presence or absence of CM of Sq-1979. The amount of IL-1a released
from Sq-1979 was hardly changed by midazolam. These results suggest that midazolam may act on 10T1/2 and
alter the immune response in the cancer tissue.
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P1-38 [FEFIRARZEICE|TS S100a8, S100a9 D FRIZEM

Ol A4, LE E¥, & Bk, B KM, &l o
WIHOK 8 P 2

[B /Y] S100a8 (calgranulin A), S100a9 (calgranulin B) 1 S100 protein family (Z/E9 2 H L
LAEBMES X7 T, IO BRI RIEME TORMB X O RIEE B TORMA A SN T»
Bh, MR CORBRELE S ST & L T4 ZIEZRICB T2 0A L OMEL I TWwD
FTPERE I bR D BB ER 2 (3 E LRz, ZoRiiRaE & LT EEERBEIET N5, ﬂ
& L7200 DB MR IR ZZ L EBINIREOM .2 E TN 5. £ 2 TH 72 72 LR
L BES TR S W LM E O FREE & L C S100a8, S10029 237 0 15 5 W HetE 2, SoE ek b0 TR
L72OTHET 5.

[J5:] MERIIZE H KF R FEBER R R v 7 — O R CUIRR S, TRIEAR A2 W2
Wr 7z P BEem (7 80), BRI - RRERPERIEE (768)), FREMEIER (56) ERZ ST
WCEIBREPAICE TN A IEFHEO R V=) YEENNT 7 4 VEERE Iz, SEEARILPUS100a8, HT
S100a9 Ytk % FH v THRIZBMBIL A GO 2 1T\, BH ORI L EHE L 7.

[ & £%2] S100a8, S100a9 V&, 1EH# ki _F Rzl I, Bl o8 & MR Z 2Rt <, SLSHilg -
B O I E B TH - 72, W EREE TR, R 2EEoh.OERIchEEZ R L,
Jo BB OMBBIZREYETH - 72, FEEWHE - EEEFIEBIER T, 1IE% OB & LKICE
FARBROBES 2 BD7z. FEHORESE LTRET 2 IEMBICHEEZZD7:. Thoo
fEA L D, S100a8, S10029 DFEHLIE FEZ ML OMEG LD AR LT L L EE L TWwb L& 2
b, FRBEEUREDONL F<—h—, LTOREMEIVRIB S L.

(FIZEMER] HEF IR LW L2 EHET 5.

P1-38 The expression of S100a8 and S100a9 in oral mucosal lesion

(ONakao J, Ehara M, Ochiai T, Matsuoka T, Nagayama M
Dept Oral Microbiol, Fac Dent, Asahi Univ

S100a8 (calgranulin A) and S100a9 (calgranulin B) are known as members of inflammatory relevant S100
proteins. Previous studies suggested S100a8 and S100a9 are related to epithelial cells and various cancer,
however, its roles are still unknown. There are few useful molecular biological biomarkers for the diagnosis
and prediction of prognosis of oral squamous cell carcinoma and epithelial dysplasia. Immunohistochemistry
for S100a8 and S100a9 were performed to examine the expression in human oral squamous cell carcinoma,
carcinoma in-situ, epithelial dysplasia and epithelial hyperplasia of gingiva and tongue. The normal epithelial
cells showed S100a8 and S100a9 positive at prickle cell layer, but negative at basal and para-basal layer. The
tumor cells at the center of nests showed positive and peripheral cells showed negative in SCC. Interestingly
the atypia cells in epithelial dysplasia showed the decreasing their positivity at nuclear. Besides these molecules
were strongly positive for tumor-associated inflammatory cells. The results suggested that S100a8 and S100a9
relate to tumorigenesis and epithelial differentiation.
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P13 HEHRTLRBNRNEMEARGT DKK3 ORI K X1 VAR

OR ¥l wig, BH B—
ReK Belepige Lk 2

[Hi] Lz n g <ig, ESEHRT LR (HNSCC) 28T DKK3 #I5 2% Akt DM L%
AL, FWHlLOEMREZBETA2HFE LTHRET LI E2HELTE 2. #RA 513 DKK3 I
X % Akt {EMHALICIE, S0 L Ty —% A LRk E, Mo DKK3 25 mTOR complex %
A3 BREBEHRESIND Z 05, DKK3 & ¥ ¥ 37 OB % EWi$ 5 Z & TSI A
WHEIC 22 A REMEAVRIR E T WD, ARIFFETIZDKK3 2% — 7 v b & L-RISE O REM: 2 Bk 3
%728, DKK3 OHEEE N A A » 2 [aE L7z,

[771:] DKK3 &8l 75 X I F#% template & L C inverse PCR #4f7\, #fe F A M vy ofEwliTh b
2 DO cysteine rich domain (CRD1, CRD2) & &% 5 2v—F, F 72135 Z HIkk L 72 mutant 5837
5 A3 F (DKK3ACI, DKK3AC2, DKK3ACIAC2) 2E# L7, chon7I A3 Faek bfi
H12k HSC-3 M@ (2 transfection L Akt ®V) » E#fb% western blotting THEFE L 7z, F 72, Mgy
GHRE &l EREAN DB MiETd 5 728 MTT assay & wound healing assay #4175 7.

[ & £%] Akt Y 8t DKK3, ACl Tld EH L7225AC2, ACIAC2 T T L7 M
fa ¥4 %E 1 DKK3, ACI, AC2 Tl control £ ) d HEIC LA L7225, ACIAC2 TIX control £ 1)
HABEIMET L7z, WAEREIXDKKS, ACl, AC2Tldcontrol X 0 b AEIZEH LAY, ACIA
C2 Tl control LNNWIZEF TR T L. Dib2S, DKK3 %% —4 v b & L72EEMIoHENIZ I
CRDI, CRD2 ® EED—HOMHFITIEIATHTHY, ZOWG % FREICHHIT2 2 EPUETH S
tEzZ o

(FIZEMER] HEF IR LW L2 EHET 5.

P1-39 Identification of functional domain of DKK3, a head and neck
squamous cell carcinoma-specific cancer associated gene

(OKatase N, Fujita S
Dept Oral Pathol, Grad Sch Biomed Sci, Nagasaki Univ

We previously reported that DKK3 exerts oncogenic roles in HNSCC through activation of Akt. Our data have
suggested that secreted DKK3 may activate Akt by stimulating some receptors and that intracellular isoform
DKK3b may activate Akt via mTOR complex. Thus, it is necessary to inhibit protein-protein interaction
between DKK3 and its effectors to establish DKK3-targeted therapy. For this purpose, we identified the
functional domain of DKK3. We generated mutant DKK3 expression plasmids by invert PCR, which lack their
putative functional domains (cysteine rich domain (CRD); named AC1, AC2 and AC1AC2. Transfection of
DKK3 and AC1 did not affects the phosphorylation of Akt, while transfection of AC2 and AC1AC2 decreased
Akt phosphorylation. Transfection of DKK3 significantly elevated cellular proliferation and migration of
HNSCC-derived cells. Transfection of AC1 and AC2 did not decrease cellular proliferation, while AC1AC2
significantly decreased cellular proliferation. As for cellular migration, transfection of AC1 or AC2 still elevated
cellular migration but that of ACIAC2 was decreased as low as control. The data suggested that it is necessary
to inhibit both CRDs of DKK3 to inhibit oncogenic function of DKK3.
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P1-40 [ERWMRIRICH|TZHEHRORENFERICHN TSI STIETOR
)X (BP) D{EH

O%lk &, Ak 20, M By, i AT, LB ARF, MM EC, IR W3,
R SRR, A JRRERY, T 4SO
WIHK 8RR, CRIHOK 8 8L, CWIHOR R ALE T (B KHEANE BRI

[E] 7uXy 2id~ru7 77—V Ete 2 0EREZ2H D Mo MEMCERT 52 288
WESNTWS (AlHariri M, 2019). 21, < ACMERE R (OSCC) Sq-1979 il AT 1
T2 IL-1la %4 L, WEHBNREICE) 2 BIER M EMBORET 2 itz eEs 52 &
ZHE LC& 7 (Morimoto-Ito H, 2019). AHfFETIZ, BP ANEEM/NEREE I EAES 5 BRI 75
DRIETEEERR I TS 2 WET L 7.

[} J515] C3H HISk MG JEARAE SR, 10T1/2 % Bk 4 2 AoBUE=R (500 £%~ 64000 f%) @ BP (=¥ ) —
VI EE) % & i (10% FBS %4t BME) T 48 K¢fil55#E L, PrestoBlue 12 X 1) viability %
et L7z, Viability O#FF S Tw 3 BPEEICBWT, HIEPMILE X 0V 10T1/2 Ml 2 R A5
L, IFN- y 2 &EDH¥ A b A 4 V58l % ELISA 12 X ) Mlkhasd L7z,

[R5 - #535) BP ABE I 517 5 10T1/2 Ml 3 & OSSN o viability 1%, 16000 f5LL T i
FECITIZa Y ba— v L AR OME &2 MR L 72, REMHI Lo IEN- » @A RgIE, 10T1/2 il & @
Sh 3 38 T ORI 0 HLBREE 3812 X 40% P S 7z, PBEEE & 64000 R AR A S B RS 12 16000 5
A E TR 725H#Cid, 10T1/2 Ml X 2HHIZIE B L2 20% ICF TME L. DLEOHERNS,
JE S5 P N BR A B30T B 3 R VRO 0 SR BIBIVENIE PBUC & 0 AT RE5 9 5 2 LAV L
7z, 8512, IL-la %4 L7z 10T1/2 Ml o sei i e e, ~27 v 7 7 — VR BRI R
PHIERICR 3% PB OB OWTHAEMG T TH 5.

(FIZRAER] HHIFBHIP LN L2 EST 5.

P1-40 Effects by Brazilian propolis (BP) upon immune regulatory function
of mesenchymal stromal cells in tumor microenvironments

OAndo M', Matsunami A”, Kamiya M?, Tkeno K*, Ueno K', Umemura N', Kawaki H', Takayama E',
Nakamura G*, Kondoh N'

'Dept Oral Biochem, Fac Dent, Asahi Univ; “Dept Oral Maxillofac Surg, Fac Dent, Asahi Univ; *Chem Lab,
Fac Business Admin, Asahi Univ; ‘R&D Dept, Akitaya Honten Co, Ltd

Purpose: We have reported that IL-1A produced by mouse oral squamous cell carcinoma (OSCC) Sq-1979
cells enhances the immunosuppressive effect of mesenchymal stromal cells in the tumor microenvironment
(Morimoto-Ito H, 2019). In this study, we investigated the effect of BP on mesenchymal cells exerting
immunoregulatory functions in the tumor microenvironment.

Materials and Methods: C3H-derived fetal fibroblasts, 10T1/2, were maintained in BME medium
supplemented with 10% FBS. Cells were maintained for 48 hours in diluted BP (ethanol extraction stock
solution) at final ratios from 500 to 64000 folds with the medium. Cell viability and the production of IFN-y
was compared and examined by ELISA.

Results and Conclusion: The viability of 10T1/2 cells and stimulated splenocytes was maintained at the
same level as the control in BP-diluted medium at a concentration of 16000 fold or less. The production of
IFN-y from stimulated splenocytes was suppressed by 40% in co-culture with 10T1/2 cells. When the PB
concentration was gradually increased from the 64000 to 16000 folds dilution, the suppression by 10T1/2 cells
was gradually attenuated to about 20%. From these results, it was revealed that PB apparently attenuates the
immunosuppressive effect of mesenchymal stromal cells in the tumor microenvironment.
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4 V38l % ELISA 2 & 0 HikRes L7z,
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4000 A MU T O BP # G LR MICBWTBP A& T 2w Y bu— U & 3 IZF L XV
DEE SN, BP I X 2PHIA5E X w2 AR &7z,

(FIZEMER] HEF IR LW L2 EHET 5.

P1-41 Regulation of immune modulators from mouse oral squamous
carcinoma cells, Sq-1979, treated by Brazilian propolis (BP)

OMatsunami A, Kamiya M’, Ando M?, Tkeno K*, Umemura N°, Kawaki H>, Takayama E’,
Muramatsu Y', Nakamura G*, Kondoh N*

'Dept Oral Maxillofac Surg, Fac Dent, Asahi Univ; “Dept Oral Biochem, Fac Dent, Asahi Univ; *Chem Lab,
Fac Business Admin, Asahi Univ; ‘R&D Dept, Akitaya Honten Co, Ltd

Purpose: We have reported that mouse oral squamous cell carcinoma (OSCC) Sq-1979 cells release IL-1A
and promote the immunosuppressive effect of mesenchymal stromal cells in the tumor microenvironment
(Morimoto-Ito H, 2019). In this study, we investigated the effects of Brazilian propolis (BP) on the immune
modulatory cytokines in Sq-1979 and spleen cells.

Materials and Methods: BP (ethanol stock solution) was diluted 500 to 64000 folds with E-MEM containing
10% FBS. Sq-1979 cells were cultured for 48 hours and examined cell viability. The expression of cytokines
was examined by ELISA.

Results and Conclusion: The viability of Sq-1979 cells in BP of 500 fold dilution was reduced to 12%, and
recovered to almost the same levels as untreated sells at less than the 8000 fold dilution. The expression of IL-
1A was elevated almost 1.7 times of the untreated cells in BP of 16200 fold dilution. Viability of the spleen cells
was reduced to 50% in PB of 4000 fold dilution and more than 80% in less than 8000 fold dilution. Expression
of IFN-y was repressed by BP as the same manner as the cell viability. The expression of IL-10 in BP of 4000
fold dilution was the same as in un-treated cells.
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Bl oo 7z

INHDOZEDNL, pO3 RO REZFB L T AWML TIX, pb3 DA% 53, miR203a-3p 12 & %
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P1-42 The regulation of BP180 expression in oral squamous cell carcinoma

(OYasukochi A" 2, Kawakubo-Yasukochi T3, Nakamura S'

'Sect Oral Maxillofac Oncol, Grad Sch Dent Sci, Kyushu Univ; *Atsushi Dental Clinic; *OBT Res Center, Grad
Sch Dent Sci, Kyushu Univ

The aberrant expression of hemidesmosomal complexes or their individual constituents has been reported to
be closely related to progression of cancers. Especially, the aberrant expression and localization of BP180
(180 kDa bullous pemphigoid autoantigen, Collagen, type XVII, alpha 1), an important adhesion molecule
in hemidesmosomal complexes, is thought to be associated with invasion and metastasis in several cancers.
However, it has not been elucidated the molecular mechanism of its expression. Previous reports demonstrated
that BP180 expression increases in a p53-dependent manner in human cancer cells, however, the tumor
suppressor p53 is frequently lost or mutated in various cancers and loss of p53 function is considered a
hallmark of malignancy. In this study, we therefore focused on BP180 in oral squamous cell carcinoma (OSCC),
examining whether BP180 expression in OSCC is dependent only on p53 or whether other factors affect it. Our
results revealed that BP180 was expressed in all OSCC cell lines (NA, SAS, Ca9-22, and Sa3). Though p53
activation hardly affected BP180 expression in Ca9-22 and Sa3 cells with mutated p53. In addition, BP180 was
found to be regulated by a microRNA (miRNA), namely miR203a-3p, in all the OSCC cell lines, regardless of
p53 status.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

233



J. Oral Biosci. Suppl., 2020

P1-43 [OFEKBEIMEETILIVRICEITE S LVILY T DRIEELENR

Ol =, 8 A, Ml 25 B e, &7 iR, 5% o2, W]k 2
PRiL AR
WEEBEK Pt AR, CRIEK ERBENITE L EBEE, WA AR A

[Hi] 2SABEBCH VSN L MEHEBTFFTH 2 T 450~ 7iE, DA 5 HEIME D
BEXMHET LI L THPAEL LTOEHLEET L. LAL2DDH, 74300 TITIEHMED
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P1-43 Delayed healing effect of ramucirumab in mucosal injury model
mouse

(OYamada M', Tijima Y', Nakayama N', Hino S', Kaneko T', Sano M”, Sakagami H’, Horie N'

'Dept Oral Maxillofac Surg, SMC, Saitama Med Univ; *Divi Appl Pharm Educ Res, Pharm Educ Res Center,
Hoshi Univ; *Meikai Univ Res Inst Odontol (M-RIO)

Ramucirumab is an angiogenesis inhibitor, and it exerts an anti-cancer effect by suppressing the growth of
feeding vessels to the cancer tissue. But ramucirumab has an adverse effect of delaying the healing of wounds.
In this study, to investigate the influence of ramucirumab for oral trauma, experimental mucosal trauma
was created in mice treated with ramucirumab and the healing process was observed. The cytotoxicity of
Ramucirumab was also measured by MTT method in human mesenchymal normal cells (gingival fibroblast
HGF, periodontal ligament fibroblast HPLF, dental pulp HPC). A 5-week-old male (20 g) mice were used. One
day before making oral trauma, the mice of experimental group were administered ramucirumab (0.008mg/
g) intraperitoneally. The control group was administered normal saline. Under inhalation anesthesia of mixed
gas experimental oral trauma of lateral margin of tongue (3-1 mm) was made. The cytotoxic experiment, after
adding Ramucirumab, each cells was incubated further for 48h and the relative viable cell number was then
determined by the MTT method. On day one, the wound of both experimental and control groups was not
covered with epithelium. Epithelial coverage was found on day two in control group, but in the experimental
group, delayed epithelial coverage was observed on day three. Ramucirumab had no cytotoxicity on HGF,
HPLF, or HPC. It was suggested that ramucirumab experimentally delayed healing of oral mucosal wound
including epithelialization.
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P1-44 Producing EBV positive lymphoma model mouse -Compare with
Human EBYV positive DLBCL-

OKaoike R', Imai K*
'Div Oral Surg, Dept Oral Maxillofac Surg, Nihon Univ Sch Dent; *Dept Microbiol, Nihon Univ Sch Dent

We have been engaged in researches on EBV-related lymphomas. Since EBV infects only primates,
we use a system to humanize of immunodeficient mice established by Imadome et al. causing an EBV
lymphoproliferative disease by introducing EBV (NOG-EBV-LPD). The feature of this system is that not only
tumor cells but also tumor microenvironment are composed of human cells. Therefore, we stained tumor tissues
of NOG-EBV-LPD mice and human EBV-positive DLBCL with cytokines (IFN-beta, TNF-alpha, IL- 10) and
cell surface markers (CD68, CD163, CD79a) to analyze the similarities and differences of immune responses
in EBV-related lymphomas. As a result, similar results were obtained for cytokines and CD79a. On the other
hand, CD68 and CD 163 were slightly weaker in humanized mice compared with humans. From the above, it is
presumed that NOG-EBV-LPD mice are more similar to human EBV related diseases than expected, and even
in NOG-EBV-LPD mice, cytokines and macrophages similar to human EBV related diseases are also involved
in the onset and progression, suggesting that analysis of carcinogenesis mechanism and a novel therapeutic
agent for EBV-related diseases using NOG-EBV-LPD mice may be useful.
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P2-01 Application of Artificial Intelligence to Dental Science

(Olgarashi Y', Kondo S', Kaneko M?, Uchikoba F*
'Dept Anat, Nihon Univ Sch Dent Matsudo; *Dept Precis Machin Engineer, Coll Sci Technol, Nihon Univ

In order to investigate the effectiveness of artificial intelligence (Al) in identifying the morphology of teeth, we
attempted to classify the shape of teeth using a deep learning system. Dental plaster casts were obtained for 24
students at the Nihon University School of Dentistry at Matsudo (12 males and 12 females). The buccal (labial),
lingual and occlusal surfaces of the teeth were photographed to obtain static images of the lower left central
incisors, first molars, first premolars, second premolars, lower right first premolars and second premolars.
The lower left central incisors and molars could be classified with 100% rate of concordance with a model
trained using 0.01 as the learning rate. For the lower premolars, the accuracy could not be more than 28% for
a 0.01 learning rate model, and rates of concordance were below 100% even for a 0.001 learning rate model.
Therefore, the accurate identification of premolars appears to be a difficult task for Al as for humans. This
difficulty might result from the variability of the shape of lower premolars, especially first premolars.
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P2-03 Dental crown formation of maxillary molars deduced from
morphological variation in sex chromosome aneuploidies

(ONakayama M', Matsuno M?, Utsunomiya T, Kuyama K!'
'Dept Oral Pathol, Nihon Univ Sch Dent Matsudo; “Dept Anat, Nihon Univ Sch Dent Matsudo

The aim of this study is to observe the relationships between crown sizes and tooth crown morphological traits
in the various type of sex chromosome disorders and normal controls. And then estimate the functions of sex
chromosome in tooth crown development. Tooth crown diameters and classification of the traits in maxillary
permanent molars (M1 and M2) were from the dental casts belonging to the KVANTTI collection in Finland.
The expression of Carabelli’s cusp and the distolingual cusp were divided into two grades with reference to
Dahlberg’s plaques. The crown size changes in individuals with sex chromosome aberration occurred more in
the MD diameter of M1. The smaller crowns in Turner females seemed to have lower frequency of positive
expression of Carabelli’s cusp and the higher frequency of reduced distolingual cusp in M1. The expressivity
of Carabelli’s cusp was almost equivalent among individuals with extra X and Y chromosomes, although the
distolingual cusp frequently appeared in M2 in 47,XYY karyotype in comparison to that of normal males. The
results suggested that the phenotypic variation among controls and individuals with sex chromosome aberration
may be explained by the number of the pseudoautosomal regions and male specific region of Y chromosome.
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P2-04 Tissue regeneration process during platelet-rich fibrin adaptation

(OLiu YH, To M, Matsuo M
Dept Oral Sci, Grad Sch Dent, Kanagawa Dent Univ

Purpose: Platelet-rich materials used in autologous regenerative medicine include platelet-rich plasma (PRP)
and platelet-rich fibrin (PRF). Since these regenerated materials contain many growth factors, they are widely
used in the field of orthopedic and plastic surgery for the purpose of promoting wound healing. We have
reported on microcirculation in periodontal tissue, especially alveolar bone regeneration. In this study, we
examined the regeneration process of soft tissue by PRF morphologically.

Materials and Method: This study was approved by the Institutional Animal Ethics Committee of Kanagawa
Dental University (Permit Number 2019-007). Under general anesthesia, bilateral upper and lower premolars
were extracted from three beagle dogs, and blood was collected from a vein immediately before surgery to
create PRF. In the experimental group, one side of the extraction socket was filled with PRF, and other side
in the control group. Specimens were prepared on days 1, 3, and 7 after the operation, and HE staining and
immunostaining of CD34 and VEGF were performed in the maxillary sockets, the mandibular bone were
observed by Scan Electron Microscope (SEM).

Results & Conclusion: In the experimental group one day after the operation, newly formed blood vessels
were observed around the epithelial process in the gingiva. Three days later, a capillary network was observed
in both groups, but denser and larger blood vessels were observed in the experimental group. Even after 7
days, the capillaries were dense and thick blood vessels were observed in the experimental group, and the thin
capillaries were formed in the control group. In the SEM observation, the density of capillary were obviously
higher than control groups after 3 days. These results suggested that the use of PRF derived from autologous
blood promotes angiogenesis in gingival tissues.
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P2-05 Three-dimensional tissue culture model using mouse-derived
myoblasts and fibroblasts

ONaitou T"*, Hirouchi H', Yamamoto M"* Matsunaga S"*, Yotsuya M>*, Sato M** Abe S"*

'Dept Anat, Tokyo Dent Coll; *Dept Fixed Prosthodont, Tokyo Dent Coll; *Lab Biol, Tokyo Dent Coll; ‘Res
Branding Project, Tokyo Dent Coll

The musculoskeletal system functions by strong connection between muscles, tendons, and bones. Each
component of the musculoskeletal system influences each other during the prenatal period, but it is unclear
how the components make up one functional organ. To clarify the interaction between muscle and tendon
during development of the musculoskeletal system, we generated a three-dimensional tissue culture model,
using myoblasts and collagen gel which contains mouse fetal-derived fibroblasts. Collagen gel containing
NIH3T3 cells (mouse fibroblast cell line) were gently overlaid onto C2C12 cells (mouse myoblast cell
line). We subsequently added the growth factor GDF-8, which restricts muscle proliferation and promotes
myoblasts differentiation into tendon cells, to the medium. Frozen sections were prepared and H-E staining and
immunohistochemical staining was performed. RT-PCR was also performed. The myoblasts which laminated
with fibroblasts were more stratified than those cultured without overlaying collagen gel. GDF-8 tend to
suppressed the differentiation into muscles and promote the differentiation into tendons. In this study, this data
shows the possibility that this three-dimensional tissue culture model was useful as in vitro model to examine
the interaction between muscle and tendon.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

239



J. Oral Biosci. Suppl., 2020

P2-07 & FEAEEMIA R THEEHEEDRBFINBRE

KB A+ 0", MR ERN, HE HE, ORRZ H}
AR BEeE LURERL, CREROK Bus IR A PR

b BT SEIR O B TR A, AR ICIRIAER O A IZERAIC L ) Z o0& EEREENR L), M
ANZEDRE V., Y IR22 HITHEFEMEIECEEINT %, S, BTSRRI 1AW
FiRHAEALIC E VIR T2 e DN EEZ LML, VU OWEIIHE I B 5 HEE I
L\, RBFZEIC B TR T HRRER O s 2 9 FEE 2D W CE RN E 1SS SEM Caz A4 5L
PBRTHILETHWET S, MAT, b FRIEHEMITIZ VD W 2 K505 K10 %2 Wi
JEAIAATERE T, A 0 T8\ CAATE 3 2 i@ IR AE & RS MR e o BN o s Ak & LT
FAET A, Z ORI IX superficial musculoaponeurotic system SMAS & FEE, FERAVEME I8
TR 7 V7 v T EFEFEABHMLE I FHZ R STV 5208, R FEIIC B W TR ZZHE D
STV, JTElO#FE TIE 50 5% 82 ik b BRI THMkE L, A, A, IET, &
EER, HTFREE, 139 OREIZ T SEM I X 0 SN BIEE L7z, A CTHRE T 3
Bz T AR D BRI g s ERAL & Fei L Thied T <, FRIGEE L IRIERE O I IZ Z2BRsiBd b7z, £
TR OTERE I K/ ED B DTz, I H T RRERAL LW &R o B T ALk g o BRI HLER 3T 8 L2 B
e A=A OIS, IRIGEE L IRIRE DB DO Z=ZBRAN A T 0o 72, BIFHETAICIZE FREIC bW
537 LTCRHETE Z2MWENEMRICASLNIZDS, ZOME T O FHAEECIIRREE
AL, B2 L REHEOMICZEZRIASNT. SHAR R Y)Y - XY Y HE RS
CWHMERRHED 5 A % AR B T2 LT AFF « 7 F— » EVG Gl CTHIRTEAL ) 0 B2 T MLk &
OB R IT - 7=

(FIZEMER] HEFIFRRHIAS LW L2 EHET 5.

P2-07 Morphological study of human facial and subcutaneous tissue
structure by histological observation

Amano K', Inaba K', Hidaka K°, OMatsuo M'

'Dept Oral Sci, Grad Sch Dent, Kanagawa Dent Univ; “Dept Oral Interdiscipl Med, Grad Sch Dent,
Kanagawa Dent Univ

A clear anatomical definition of the facial fascia structure has not yet been established since unlike the deep
fascia found on the general skeletal muscle surface, it does not envelope the muscular surface layer. The aim
of this study was to clearly identify the basic morphology of this subcutaneous tissue structure including the
fascia by observing dissected specimen three dimensionally through the SEM. Moreover, this study explores
structural differences of the facial region due to aging; thereby further clarifying the properties of the structure
which adds clinical significance and considerations. Our findings indicate that the subcutaneous adipose tissue
in the orbital region is much thinner with many spaces between the adipose compared to other areas, as well as
differences in the adipose size. Conversely, the adipose tissue in the parotid region and the subcutaneous tissue
layer of the region of masseter did not differ in size with less space between the adipose compartments. We also
observed more adipose and space between the compartments in the subcutaneous tissue layer just below the
nasolabial fold groves compared to other areas.
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P2-08 An EDAC study focusing on cell-extracellular matrix junctions

OKitagawa N"?
1Dept Morph Struct, Fukuoka Dent Coll; *Pathol PF, Oral Med Res Center, Fukuoka Dent Coll

Cell competition is a survival-based competition among cells of the same tissue, and this process is termed
epithelial defense against cancer (EDAC). In this system, normal epithelial cells eliminate cancerous cells
without the aid of immune cells. Recently, the importance of the hemidesmosomal protein complex was
revealed during cell competition in skin cells. However, little has been reported on EDAC. Here, we analyzed
the effects of different cell culture surfaces on EDAC using human cancer cells (HSC-3) and human normal
keratinocyte-derived cells (HaCaT). The analysis was carried out by co-culturing the cells on the same surface
after seeding them separately. HSC-3 and HaCaT cells were distinguished based on fluorescence using
fluorescent chloromethyl derivative dyes . Elimination of HSC-3 cells was confirmed in the low adhesion
bottom surface cultures, but not in the highly adherent bottom surface cultures. The co-cultured HSC-3 cells
promoted cell proliferation more than the HSC-3 cell monocultures. The excluded HSC-3 cells were not
typically located at the cancer-normal cell interface. In most cases, these cells were located behind the cancer-
normal cell interface. These findings indicate that the environment of the bottom surface of the culture plate
might be an important factor in EDAC.
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P2-09 Distribution of neurotransmitter agents in postganglionic neurons
of the human middle cervical ganglion

(OSato T, Yajima T, Ichikawa H
Div Oral Craniofac Anat, Tohoku Univ Grad Sch Dent

The middle cervical ganglion (MCG), one of cervical sympathetic ganglia is located between superior
cervical (SCG) and stellate ganglia (SG). In the cat, dog and sheep MCG, sympathetic neurons have been
shown to contain neurotransmitters and their related substances. However, little is known about distribution
of neurotransmitter agents in the human MCG. In this study, immunohistochemistry for neurotransmitter
agents was performed on the MCG in human cadavers. In 4 samples of human cadavers, MCG swellings
contained numerous postganglionic neurons. In another sample, a distinct swelling of the MCG could not
be detected. However, neuronal cell bodies were present within the sympathetic nerve trunk between the
superior cervical and stellate ganglia. Majority of postganglionic neurons in the MCG were immunoreactive for
dopamine B-hydroxylase (DBH), tyrosine hydroxylase (TH) and neuropeptide Y (NPY). However, expression
of vasoactive intestinal polypeptide (VIP)-positive neurons was rare in the MCG. In the SCG and SG,
sympathetic neurons also contained these neurotransmitter agents. VIP-immunoreactivity was also expressed
by nerve fibers surrounding some postganglionic neurons in the MCG, SCG and SG. Like in the human SCG
and SG, catecholamines, NPY and VIP probably act as neurotransmitter substances in the human MCG.
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P2-11 Suppression of the swallowing reflex by stimulation of the
pedunculopontine tegmental nucleus

(OSatoh Y
Dept Physiol, Nippon Dent Univ Niigata

The swallowing central pattern generator (CPG) is consist of a dorsal group including the nucleus of the
solitary tract and a ventral group corresponding to the reticular formation. Morphological study has reported
that pedunculopontine tegmental nucleus (PTg) projects to the latter area. This study examines whether
the swallowing reflex is modulated by stimulation of the PTg. These experiments were performed on rats
anesthetized by urethane. The swallowing reflex was evoked by electrical stimulation of the superior laryngeal
nerve (SLN). Repetitive electrical stimulation applied to the PTg. During recording sessions, the SLN and the
PTg were simultaneously stimulated. As a control, the SLN was solely stimulated twice before and after the
simultaneous stimulation. Next, the effects of glutamate microinjection into the PTg on the swallowing reflex
were tested. The PTg stimulation had suppressive effect on the number of swallowing reflexes. The onset
latency of the first swallow was significantly longer than in the pre-control or the post-control. The number
of swallows was significantly less from 2 to 15 min after injection. The onset latency of the first swallow was
significantly longer from 2 to 20 min after injection. The present study suggests that stimulation of the PTg
affects the swallowing CPG.
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P2-12 Reciprocal inhibitory action of orexin-A and glucagon-like peptide-1
on reflex swallowing induced by SLN afferents in rats

(OKobashi M, Mitoh Y, Yoshida R
Dept Oral Physiol, Grad Sch Med Dent Pharm Sci, Okayama Univ

Our previous studies revealed that orexin-A, appetite-enhancing peptide, suppressed reflex swallowing via
commissural part of the nucleus tractus solitarius (cNTS) and that glucagon-like peptide-1 (GLP-1), appetite-
reducing peptide, also suppressed reflex swallowing via medial nucleus of the NTS (mNTS). In this study, we
investigated the mutual interaction between orexin-A and GLP-1 on reflex swallowing. Sprague-Dawley rats
under urethane-chloralose anesthesia were used. Swallowing was triggered by the electrical stimulation of the
superior laryngeal nerve (SLN) and identified by the EMGs obtained from the mylohyoid muscle. The injection
of GLP-1 into the mNTS decreased the swallowing frequency and extended the latency of the first swallowing.
These suppressive effects of GLP-1 were not shown after the administration of orexin-A into the fourth
ventricle. After the administration of orexin-1 receptor antagonist (SB334867) into the cNTS, ineffective dose
of GLP-1 into the mNTS showed suppression of reflex swallowing. Similarly, suppressive effect of orexin-A
was not shown after the injection of GLP-1 into the mNTS. After the administration of GLP-1 receptor
antagonist (exendin-4(5-39)), ineffective dose of orexin-A showed suppression of reflex swallowing. The
presence of reciprocal inhibitory connections between GLP-1 receptive neurons and orexin-A receptive neurons
in the NTS is strongly indicated.
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P2-13 Localization of amyloid 3 and age-related changes in neurons using
3xTg-AD mice

(OSonoda R"?, Kuramoto E*, Goto T*

'Dept Periodontol, Kagoshima Univ Grad Sch Med Dent Sci; “Dept Oral Anat Cell Biol, Kagoshima Univ Grad
Sch Med Dent Sci

Aging is the largest risk factor in the development of Alzheimer’s disease (AD), however, the correlation
between aging of neurons and expression of amyloid B (AB) in AD is still unclear. In this study, we focused on
the trigeminal mesencephalic nucleus (Vmes) neurons which have bigger cell size and strong deposition of Ap.
This study aimed to clarify the age-related intracellular distribution of AB in Vmes neurons of 3xTg-AD mice.
This experiment was approved by the Animal Experiment Committee of Kagoshima University. AB distribution
was examined using anti-Ap antibody (6E10), and found A distributed in the intracellular vacuolar membrane,
but not in the plasma membrane, in Vmes neurons. AB-immunoreactive (IR) membrane was found to be
autophagosome membrane that were immunopositive for heme oxygenase. Next, we examined the age-related
changes in AP in Vmes neurons. In 2-month-old 3xTg-AD mice, about 30% of Vmes neurons were AB-positive,
whereas in 4-months-old mice, 70% or more of Vmes neurons were AP positive. AB-positive autophagosome-
like vacuoles were found to increase in number and size with age. In conclusion, A in Vmes neurons is
localized in autophagosome-like vacuoles rather than plasma membrane, and that AB-positive autophagosome-
like vacuoles increase in number and size with age.
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P2-14 Genetic tracing-based characterization of bitter-taste relaying
neurons in the parabrachial nuclei

(OSugita M
Dept Physiol Oral Physiol, Grad Sch Biomed Health Sci, Hiroshima Univ

Bitter taste information is received by taste receptor cells that coexpress multiple T2Rs, and transmitted to the
gustatory cortex and the amygdala via synapses in the solitary tract nuclei and the parabrachial nuclei (PBN)
to elicit aversive and displeasing responses. We combined genetic tracing with electrophysiological recordings
and immunohistochemistry to functionally characterize bitter taste-relaying neurons in the PBN, which were
fluorescently labeled by the transneuronal tracer tWGA-DsRed originating from T2R-expressing cells. In the
PBN, the tWGA-DsRed-labeled neurons were located rostrally in the external lateral PBN, and caudally in
the medial PBN. The tracer-labeled neurons in the medial and the external lateral PBN exhibited the different
responsivities to neuromodulators such as noradrenaline and alpha-MSH. Then we analyzed the induction of
the immediate early gene c-fos to detect the neurons activated by different taste and viscerosensory stimuli. The
data suggest that the tracer-labeled neurons in the medial PBN may be selectively activated by bitter taste. In
contrast, the tracer-labeled neurons in the external lateral PBN may receive the convergent inputs of bitter taste
and viscerosensory aversive information. Our data indicate the differences in the neuron types and information
processing between the neurons in the medial and external lateral PBN.
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P2-15 Roles of nicotinic acetylcholine receptors and dopamine receptors
in synaptic plasticity of the mouse insular cortex

(OToyoda H, Sato H, Kato T
Dept Neurosci Oral Physiol, Osaka Univ Grad Sch Dent

The insular cortex plays essential roles in nicotine addiction, but much is still unknown about its synaptic
mechanisms responsible for nicotine addiction. In layer V pyramidal neurons of the mouse insular cortex,
activation of nicotinic acetylcholine receptors (nAChRs) suppresses synaptic potentiation through enhancing
GABAergic synaptic transmission. In this study, we examined whether dopamine receptors might contribute
to the nicotine-induced inhibition of synaptic potentiation. The nicotine-induced inhibition of synaptic
potentiation was decreased in the presence of D1 dopamine receptor antagonist SCH23390 irrespective of the
presence of D2 dopamine receptor antagonist sulpiride, suggesting that D1 dopamine receptors are involved in
the nicotine-induced inhibition. The nAChR-induced enhancement of GABAergic synaptic transmission was
decreased in the presence of SCH23390 irrespective of the presence of sulpiride, whereas that of glutamatergic
synaptic transmission was not altered in the presence of SCH23390 and sulpiride. These results suggest that
D1 dopamine receptors are involved in the nAChR-induced enhancement of GABAergic synaptic transmission
while dopamine receptors are not involved in that of glutamatergic synaptic transmission. These observations
indicate that the interaction between nAChRs and D1 dopamine receptors play critical roles in synaptic
activities in layer V pyramidal neurons of the mouse insular cortex.
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P2-16 EHFNHFHISREBTAOREERNHFRRFELEFZNICERT S

O %, HH 8
BOK Bedh e 2

KR E N BT % I A G BRICOWT, BRREEED O EBIFAL  OMBEFLHFEL TV D
i< mencTnwsg., —F, ToORIAIC, EBHEF)»SBREHF~NORFVEHLZ LITINE
THhIVFEHESNT, BREWZTREALE L TWS. BB O EEH~ORGRHEZ ML 2 i
R REEMAETAMANA N AL 285 ETIHEFICRUTHL EEZ NG, AT,
IR E T HALBAT 2 R L C, SEEYEF A O BB ~IE R & 28 2 AR i o ff ) 22 R 5 % B & 7
W52 EHRY. BREIISHETE DL =Y =2 AT 2 EROKETIE, Bie 2 HEED S
JEHEIFANORENZF DD 5 Z LR ENT. FORTHIFISEHE D S OMBRFIIL VW L8
MRENOT, T, WAL= —Z2HTERAE LTOMBHA Y — 2 ZRNZ T b
BT DM & Tdh 5, barrel/septa frEIZH L CIIBIZR AR I —ZE DR Y 23 -
7o, KINBZEOEMEZ LD ANKKICE LT, F1RIIFFICHVEETHLIZOEDL T,
PO OMBANZZ T DI Ebhrolz BESE I OMAETIZE A L5
i L7RV2S, ZROCETHMBFITIC LD, BRI N ERIBIRGEIC Y F T A G 2B
LTWahbZEPERINIz. THIEE S EOHMAHINEAT apical tuft (2 TEREEF 25 DO AT) %52 1TH
HTLERRETLH. SHICH MBI X 2MBRMHTTIX, L rO=2—u ORIy —
VERERWNICHEN L. FO5041E barrel HiE DY 4 X B BRZIEWTEPHICZ A5 —Z B LTW
LT Edbhol.

(FIRAER] HEHIFEHIP LN L2 EST 5.

P2-16 Morphological analysis of cortico-cortical projection from motor
cortex to somatosensory cortex

(OFuruta T, Yoshida A
Dept Oral Anat Neurobiol, Osaka Univ Grad Sch

Cortico-cortical connection from motor cortex to somatosensory cortex has come to draw only a little attention
and thus we have a little knowledge of anatomy of the circuit. Given that motor information is conveyed to
the somatosensory cortex by this cortico-cortical projection , the circuit is supposed to act for sensory-motor
integration. Here, we investigated structures of the cortico-cortical circuit projecting from the motor cortex
to the sensory cortex by using morphological techniques. Retrograde tracer injection into the sensory cortex
showed that axonal projections were provided dominantly from the motor cortex of various cortical areas
which sent axons to the sensory cortex. When an anterograde tracer was injected into the motor cortex, the
distributions of long projecting axons exhibited a bias with respect to the somatotopic organization in the
sensory cortex for the vibrissal array, barrels and septa. As for the layer distributions of input from the motor
cortex, many labeled axons were found in layer 1 where very few neural cell bodies are distributed. Three-
dimensional electron microscopic analysis showed that axons from the motor cortex established synaptic
contacts with dendritic structures in layer 1, suggesting that pyramidal neurons in layers 2/3 and 5 receive this
input via apical tufts.
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P2-17 EXRT7x/—IADHEFNBERIHBRERIMLIAADENEZFERT S

OFujimoto Tetsuya
KEK B A3

Y27z /—=WVA (BPA) @RV I—FKA—=MRZRFUBIEREDT I AF v 7 OEWA)EL L i
HMENTEBY, WS OPOHEMES ZoHEE LTS TWES. BPA IXFE NG WA < Al
WETHY, PRMRERNOBELEAICHEINTYS. 72, ANRIMTEAFHEOBE A, SY)
LHEWME MO EERDTESAD I N TS, AiFgeTid, AR BPA BEZICHAELNET v
FEHWA ML ZABEATE E NGWSOGEFI L F L. KHER (BPA-L; 0015 mg / kg / H)
CEHAEM BPA-H; 15mg/ kg/ H) BIXUOWRKHDO I OO NV =72 L T L7z, KFEES,
L7 v GEH ERDATE)), TV —3 7 (B AWITE)), 7V —Y 7 (T A 7H) 1,
¥t (HEHZ) OF A OFETHFMINT Lz, FEHETIE VL0 FABT V-3 V7
ZWIMSETICT7Y) =Dy r2MnseE L $ICBPAHMTIE, 7V -V 73BILLIERA
TLDBTINVN—=3I 72l FE L. BPALEETIE, V=30 7L 7)==V TWERFY A
DZFAWZXBEMLELL. MPavFaxrary N ViE, 37 V=793 RTIEBVTEFY 2D
—F A0y va ML, 3WHOMTEIEDONTEETATL. BPA-HBETIE, HEHERR
b L AR 2 NGB DTEHEALIC b 222 b 53 7 ) — 9 v 7383, Biffrgho R nasR
IhF L7z, SO RIEHED BPABHEZEDO=F A ICXoTHEFESINIZA L ALZERE
FlEEIL, BTy POERLA NV ARIBAZEZ A2 RB LTS

(FIRAER] HFSFBHIS RN L2 EST 5.

P2-17 Prenatal exposure to bisphenol A induces habituation to predator-
odor stress in young rats

(OFujimoto T
Dept Physiol, Osaka Dent Univ

Bisphenol A (BPA) is a major environmental endocrine disruptor that is widely used for the synthesis of the
plastics and some of the dental materials. This study evaluates the impact of prenatal BPA exposure on stress-
related behaviors and endocrine response in the pre-weaning age of offspring. A low-dose (BPA-L; 0.015 mg/
kg/day) and a high-dose (BPA-H; 1.5 mg/kg/day) groups were compared. Spontaneous behaviors (rearing,
ambulation, grooming, and freezing) were assessed in the presence or absence of fox predator odor. In the
control group, fox odor increased freezing, but not grooming behaviors. Conversely, in the BPA-H group,
freezing was unchanged, but grooming behavior increased. Blood corticosterone levels were increased in the
fox odor session in all three groups. In the BPA-H group, despite the activation of the endocrine response,
freezing behavior did not increase, suggesting the absence of defensive behaviors. The present findings suggest
that high-dose BPA might cause habituation to stress induced by the predator odor and alter the normal stress
response in young offspring rats.
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P2-18 BEBIVNIBFARTTAILS D PC12 HiRBICKIZFTRE

{1

O%c BeF"2, W52, L BT, W8 Ak, TH A v as
Dusik R, ik DIMES SRR, PR Besi OBTWIZE Y, ‘iR IR #iF5E ¢

(Y] BREY o7 ED—DOTHEFATHANY v (OC) IWEERIRIFHIIBIC/EH L, £80
B TANLF—RBORBHICE DL EDBHLPIIRoTWSE . — /T, 8 LB EL T R—
ML, 7 ZAOREHTHZH LD REHE SN, OCHEGOI A VT —HBEL 7V a— R
EHEICEET L AN ALIRB I SR ENTWAED, =2 —a X2 5 OC DEFER 215
HIZE WSS Tw R, A4 1%, OC AT v MEEAEMILE PC12 oMM
HRABERE 3 X OVEAE , 7 & ONTHIBAIN ¥ 27 F VI I T EIZ O W TRE L 7.

(5] AMiatki WST-8 B2 U4 ik Cilllsg L7z . Ml & 0 33 L 7% RNA 2 #8555 L, PCR
7 (RT-PCR) 12X > T mRNA BH 2R L7 . MEMBEZR O X1 Image] 12 & % W {§IFEHT
WX DERINL 72 MIlEN Y 7 F v NI Y Y EBRILRRRSUAE W/ 2 Xy 7ay MEIZK
D FRAT L7z

[#54#] 5-50 ng/mL @ OC f#4E T T 4 HHE#E L7z PC12 M0 %%, OC OIEFAE T THa L 72/
fal b LCHmL7z. £720C 1, MfRKERT (NGF) KA 2 iR sz icon T, Mkt
ROBTIZRL, BX2MWIM LA NGFICX > TiFEIN S Akt & ERK ©V Y #{bix, &£ 12 0C
W2 X DM ORI X 5156 % % Twiz . OC ZBEEROBRBIZ T IC OV TRBIT L 25,
PCI12 #ife Tl Gprcba @ mRNA FHUIE A - 724, Gprl158 D v mRNA #3007 .

[diam] Sho ofERiE, OC 25 Gpr1s8 ~OEHM kA% LT, NGF HI2 X ) FE s MM
VTP IMREERBHIT A LI Lo T, MoK ERHL, EFICHBEREEY 5 2 A RS H B 2
EERIELTNS .

(FIRAER] HFSFRHIS RN L2 EFT 5.

P2-18 Effect of bone matrix protein osteocalcin on PC12 cells

OAndo E"?, Higashi S?, Mizokami A, Watanabe S', Hirata M*, Takeuchi H*

'Div Dent Anesthesiol, Kyushu Dent Univ; “Div Appl Pharmacol, Kyushu Dent Univ; *OBT Res Center, Grad
Sch Dent Sci, Kyushu Univ; “Oral Med Res Center, Fukuoka Dent Coll

Bone matrix protein osteocalcin (OC) was recently reported to support the development of learning and
memory and also prevent anxiety-like behaviors in mice. Although the mechanism through which OC affects
systemic energy expenditure and glucose homeostasis has been relatively well studied, the direct actions of
OC on neurons in detail are still uncovered. Therefore, we here investigated the effect of OC on neurons using
rat pheochromocytoma cell line PC12, with special reference to the neurite outgrowth, cell proliferation and
survival, as well as intracellular signaling. The number of PC12 cells cultured for four days in the presence of 5
to 50 ng/mL of OC was increased compared to the cells cultured in the absence of OC. The length, but not the
number of NGF-induced neurite outgrowth was enhanced by OC. NGF-induced phosphorylation of Akt and
ERK was both affected by pretreatment of the cells with OC. RT-PCR analysis for candidates of OC receptor
revealed that mRNA expression of Gprl58, but not Gprc6a, was detected in PC12 cells. These results suggested
that OC may exerts direct effect on cell growth and differentiation by binding to Gprl158 and modulation of
downstream intracellular signaling.
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P2-19 MEEEMEBICHITITT/ VA LET2—7I=X COERKRE

O=FIl BEwl, PR K
JEK BEBRAr A S

PRERE E VIR O S FE EBRE TV EZH WM TT T/ v ALt 7 % — (AsAR) 7I=X
N DFEFERIEAFED SN T WD, ABFFEIX A3 AR 7 T= 2 b ORI E OB 2 X 5 1 ORET
Ll b, REMBHEEE TV HCTHEMEAICBT I 7027 7ToENL, Fiitk
TR 2 — T VT A RESAE R 2 — 1T v H 5 OUURERS 7 & 2 it X OSBRI k3
HAREEAITEINCBIT S A AR 7 T= A b (IB-MECA) OREZME L7 ITEIFIREIC X 58
BV T, KEMEEG#% 3 H Cfitds X OBVl 5 — R 2R 2 A L & 7228, fikE
HEH AHTT a7 1 =7 B X OBHIBA T 2Bl OIRE L o7z, MREEG 21T 4 H,
F 723 RAEE R 7 HEH 25 8 H AT IB-MECA (01 mg/kg/day) 2455 LZF0O%%E%2 K
AL7E A, BAORGHGRINIEARZ CMEHEER 14 HTITEFMNICHEI N7 a7 4
ST R EMB IR SN T OFEHRG L o THRBEHEROTHBZMICBITLI s
V7 oML, BREIBASRK= 2 -0 VIIRTAREZHE R 2 =0 U h 5 OB LIRS
HHSND I ERWAL 2L L o7z RIFFEORKHERIE AAR 7 T = R M KA ARG % OB #itk
MICBTAIZ7a7) ToEM LR S PICEGE2Z T Twinw—Ro2—a Y25 0FHMBA K
Za—u T AMBELREZHEAN I TS Z L0 X o THEREEZIFEZ RIS STV 5
ZEERLTWVA.

(FIRAER] HFSFIREIS RN L2 EFT 5.

P2-19 Possible mechanisms for the effects of A; adenosine receptor
agonist on neuropathic pain

(OTerayama R, Uchibe K
Dept Maxillofac Anat Neurosci, Grad Sch Biomed Health Sci, Hiroshima Univ

Previous studies indicate that the adenosine As receptor (AsAR) agonists have antinociceptive activities
in several experimental neuropathic pain models. The present study was designed to further examine the
mechanisms underlying these antinociceptive actions of the AsAR agonist. The effects of the A;AR agonist (i.e.,
IB-MECA) on microglial activation, enhancement of convergent nociceptive inputs in the spinal dorsal horn,
and nocifensive behaviors were examined using the tibial nerve injury model. Injury to the tibial nerve initially
caused hyposensitivity to tactile and thermal stimuli 3 days post-injury, and then resulted in tactile allodynia
and thermal hyperalgesia 14 days post-injury. The daily systemic administration of IB-MECA (0.1 mg/kg/day)
for 8 days in a row starting on the day of nerve injury or 7 days after nerve injury prevented the development
of behaviorally assessed hypersensitivities, and spinal microglial activation induced by nerve injury. These
treatments also suppressed anomalous convergence of nociceptive primary inputs in the spinal dorsal horn.
The present findings indicate that the A;AR agonist attenuates neuropathic pain states by suppressing enhanced
microglial activation, and anomalous convergence of nociceptive inputs in the spinal dorsal horn from uninjured
afferents after injury to the peripheral nerve.
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P2-20 HMEMLAIDRILTY = THERMEMEEEREDR

OfftEs ¥, KUF 88, YOR RZER, Y 5o, b 228 (i 58, HIF e,
&F BN, WL &R, HE R

WEEPER RSP BB ISR, B o R, WK B ML, IR ERBEMR L %

BECERE, WA SRR AT

[B] 25 AL B 2 BIVERNIC KRR BE S 5. KA MRS LI LISEBIEL TH
EBHIREEE A5 3HLERZEEHTH S, Shbivbiuii, BRTHEHLTW LI AH
DOREEMEZ M L, MR OB E AT 5 72,

(] v PR R (OSCC) (Ca9-22, HSC-2, HSC-3, HSC4), b k%A 1 e 1F 4
(HGF, HPLF, HPC) J Ok i 3FiafiE (SHSY5Y) i, 10% JEB)1t FBS/DMEM 54 T3 L 7-.
F v MEIEBE AR (PC12) 1, MR ER T (NGF) (50 ng/ml) &4 &1 DMEM X5 i ¢
BT 2 G LFER % R X5 2 L1 ) MRS & 583 L - AR AR 2 L S a7z,
CNHDOMILER 6 YA 7y 2T L— M2 2 x 103 MR L, 48 BRR#:, bz 4 ol
EORBALEWE GAT AP e L7, MilleE S S48 KEM A v F 2= L, X
AMREEE MTT 3 X hgue L7z, Mt i, b L7z PCI2 Mgl A 4 OED RV 7
37 Bmib) (777 vV —AMER) LRBWEZ AT A, MxtAMiatis MTT
PAS K D FEM L A2 MUK REAT L OV T R b — 2 ZMIR O MBEORER, VY —F —I12X D {To
7=,

[l 5 - Z22] PRI PIAT AR U TR AT WS DI L 72, FRice v 7vhaq ¥
¥ X% %, Bmib Tld, BFE THo72. Bmib 35L L 720N 7K F— 3 2 (subGl Dl
DER) #FHE L7205, PUEILH © sodium L-ascorbate (VC) & N-acetyl-L-cysteine (NAC) D
TN & VIR EICHH S N7z, 5 TENEEERIE, MG EEOTAAF L L CRITER A4
BWEEZLZTWEY, 7057V —AHERIE, BEA ML RICX ) BOHREENEZFET
BRI, BE, PN 2 BT Th 5.

(FIZAR] HF PRSP RN L2 EFT 5.

P2-20 Protection of bortezomib-induced neurotoxicity by antioxidants

Olijima Y', Amano S, Bandow K’, Sano M*, Nakayama N', Yamada M', Hino S', Kaneko T',
Horie N', Sakagami H’
'Dept Oral Maxillofac Surg, SMC, Saitama Med Univ; *Div Microbio Immunol, Meikai Univ Sch Dent; *Dept

Oral Biol Tissue Eng, Meikai Univ Sch Dent; *Divi Appl Pharm Educ Res, Pharm Educ Res Center, Hoshi
Univ; *Meikai Univ Res Inst Odontol (M-RIO)

Purpose: Although chemotherapy agents frequently cause severe peripheral neuropathy, very few studies
have reported the effective strategy to prevent this side effect. Therefore, we investigated whether these drugs
show higher neuropathy than other 15 anticancer drugs, and whether two popular antioxidants show protective
effects.

Methods: Human OSCC, normal mesenchymal cells and nerve like cell SHSYSY were cultured in DMEM
supplemented with 10% heat-inactivated FBS. Rat PC12 cells were induced to differentiate into neuronal cells
by repeated overlay of serum-free medium supplemented with nerve growth factor. Cells were treated for 48
h with samples, and viable cell number was determined by MTT method. Cells were sorted for apoptotic cells
(distributed into subG1 phase) and cells at different stages of cell cycle (G1, S and G2/M).

Results and Discussion: All 19 anticancer drugs showed higher cytotoxicity against PC12 compared to oral
normal cells. Among them, bortezomib showed the highest cytotoxicity against both undifferentiated and
differentiated PC12 cell and, committed them to undergo apoptosis. Sodium ascorbate and N-acetyl-L-cysteine,
but not vitamin B12, completely reversed the cytotoxicity of bortezomib. The present study suggests that
bortezomib may induce potent neurotoxicity by its oxidative stress. Detailed analysis of the neuroprotective
effect is currently under consideration.
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P2-21 7RL/XATF2U2IC& B T1Rs IEEREFUHRREN T V0 ATRMEH
BRI E IR R

O&H FA", Jhb BHl7, I A7, BN &, —m H="

DUk Bed TURERSRERRRT, Ik TOBIE I 775 4 BRI £ AR - BERIS £ > 3 ¥ 7 5
M, Ik BidE OBTHFGE., ‘B BRPEHSE LIRS SF 3oL AL

AR, AR 7V —FI12X, HEICIE 2 v o) — ATHEE (AS) 3553 5 TIR2/
TIR3 Z AR DANC, BEREARZ A3 2R R H 0 ) — R T 2 W Re k2RI S
N TWw5 (Sukumaran et al, 2016). ~ 7 Z OMARLERYTEA A > A ) ¥ 5WhAHY AS TH U3 HHBET
DAL HZ L, TIRIKIETIIEILET, PEIARKICH L KATP OERIZEVHETLZ & H
5, BESZERRIEAS TIR3 MRIR & B 2HRE 2 o TV AW REME S R X T b (Glendining et al,
2017). L2 L, #EMIEABHTH 5. MFLRIEAZFHFOXRTF K- 7L/ 272~ (ADM)
DHALE ORI EAROFEREZ R MEE S Z L ME SN TS Z L H 5 (Fernandez de Arcaya I et
al, 2005), AHFZETIZ, ADM 512K %, WRIDEFRHFEOZL 2R, HRZAED TIRs ARG MERE
B DIEAE & Z DOREBEFREIC O W TR L7z, EEBRICIZC57BL/6 ¥ 7 2B X N TIR3 # {5 ¥ /K18 (-KO)
< A%, FREE T CHlEIC L ) SR e B L, SRERE (H, L W B O TR I
P95 SRR G ZRE L. oS, WRKo~ 7 A3, ADM #5102k 0, B
FTAHRIDEDEM L, —FH T ASRZDOMORBER TITZLIZEL 2 Ebhro7z. 2D ADM
W2 & BEEOH R I 5 BmEIE X, ADM Z &K ERE AM22-52 Bifk 512 X h %k L 7.
X512, TIR3KO ¥ A TiE, 10mM NaCl #hNC & 2 Bk % A L 7256 & o ¥ s A ADM
W) LRI, ZORRIEREAHELE 7)) OO THERT LI b ol Thb
DRERD S, BEEEARIL TIRs FFEAFEH R AR E LT L, ADM 13 Z Ok %z i LT
FEFNCIRE L2 HRIS S OR5h % A U2 etk Rmg Sz, 22T, ADM #5102 X %~ 7 ARHE
BT B 7N a— AW AREOEALZ AL 720, HHiEBHBEARZ W86 7 )V a— 2D
BN DOELY AR FEER % T 7 > 72,

(FIRAER] HFIFREISB LN L2 EST 5.

P2-21 Enhancement of sweet taste responses by Adrenomedullin may be
mediated by T1Rs-independent sweet taste pathway in mice

Olwata S"?, Inoue M’, Yoshida R*, Shigemura N, Ninomiya Y*?

'Sect Oral Neurosci, Grad Sch Dent Sci, Kyushu Univ; “Div Sens Physiol Med Appl Sensing, R&D Center for
Five-Sense Devices, Kyushu Univ; *OBT Res Center, Grad Sch Dent Sci, Kyushu Univ; ‘Dept Oral Physiol,
Grad Sch Med Dent Pharm Sci, Okayama Univ; *Monell Chem Senses Center, USA

Recent studies by ours and others have showed that there may be a T1Rs-independent (SGLT/GLUTs, KATP
Channel) pathway for detecting only sugars in addition to a T1Rs-dependent (T1R2/T1R3) pathway which
detects not only sugars but artificial sweeteners (AS) as well . A cephalic phase insulin release (CPIR) can be
induced by oral administration of sugars, but not AS in Wild type and TIR3-KO mice. And incapacitation of
the KATP pathway abolishes CPIR, suggesting a possibility that T1Rs-independent and -dependent pathways
may function independently of one another. However, details still remain unknown. In the gut enterocytes,
expression of SGLT1 was shown to increase after administration with Adrenomedullin (ADM), a biologically
active peptide. Therefore, we examined potential effects of ADM on taste responses of mouse chorda tympani
(CT) nerve with a particular focus on T1Rs-independent sugar responses. The results showed that administration
of ADM significantly enhanced responses to sugars but not to AS (SC45647) in the CT, and the enhancement
was inhibited by AM22-52, an ADM receptor blocker, and abolished by phlorizin, a SGLT inhibitor. Moreover,
we looked at potential effect of ADM on uptake of 2-NBDG which is able to enter the cell through SGLT1 into
taste cells.
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P2-22 Svw hREMEZEEIICHITS TRPM3 D9%

OXE R, il B, Sl f—R8, il iz
ALK Bk 1o )

Transient receptor potential melastatin-3 (TRPM3) x AV 7 AFEBRA F VF ¥ A ND—DT
HY, BETOA > A YR AR TORELETF LIS LTwa, FHMEHIZBW I
DEFE=—a—a iZHFITNDIehMoN, BEREOZFICHEEGTLLEEZLNLTYS. LiL
Ze 55, CPEBHIRIBSIC D W TIEERINC A S T e v, RIFFETIE, 7 v b = SUAREHT (trigeminal
ganglion: TG) & &I - EAEMBE (petrosal ganglion: PG, jugular ganglion: JG, nodose ganglion:
NG) 12817 % TRPM3 DA IZDWT, SREMMBEAN TR L VT 21772, TG, PG, JG D#y
FRE NG DL D= 22— YHP TRPM3 BEtET, ZN 513/ 25 HHEITH > 7. TRP vanilloid
1 (TRPV1) & calcitonin gene-related peptide (CGRP) & OIAFIZOVWTIHIMET LzE A, %<
@ TRPM3 Btk = 2. — 1 »id TRPV1 b & A TWwW7z. TG, PG, JG Tid CGRP £ DA II DL THh TH -
720 WATE P L —H— 2 ORI 2 R 8 2 A, BHIER S L U FLIEIC AT 5 TG =2 —
O Y TIERPEAS TRPM3 2 H5ATED, 26 D% <13 TRPVL ¥ 7213 CGRP & HAfE L T,
—F, BRI TA TG =2 — a0y TEINLIEDLTHATHo7-. HHEEARAEICHAT S
PGEJG=a2—ua D% <1 TRPM3 % & A TWwW72. TRPVI 7213 CGRP & D HAFIZDOWTIE,
NEEBEZ BT A PG L JG=2—0 Y TldEh o705, FHAHEEZ LR T 5 PG =2—u v Tl3d
Ghrolz, DLEOKRE YD, BARICHE T 2 REMREEICH1T 5 TRPM3 D434 & TRPVI £ CGRP
EOIFRIRIE, CREHEIBIC X > THRLZ 2 Z EAVRBR I N,

(FIRAER] HEHIFEHIP LN L2 EST 5.

P2-22 Distribution of TRPM3 in the rat sensory ganglion

(OYajima T, Sato T, Shimazaki K, Ichikawa H
Div Oral Craniofac Anat, Tohoku Univ Grad Sch Dent

Transient receptor potential melastatin-3 (TRPM3) is a nonselective cation channel and has function as
a thermosensitive nociceptor. In this study, immunohistochemistry for TRPM3 was conducted in the rat
trigeminal, glossopharyngeal and vagal sensory ganglia. TRPM3 was detected in many sensory neurons in
the trigeminal (TG), petrosal (PG), jugular (JG) and nodose ganglia (NG). Their cell size was mostly small
to medium. Triple immunofluorescence method demonstrated to know co-existence of TRPM3 with TRP
vanilloid 1 (TRPV1) and calcitonin gene-related peptide (CGRP). Many TRPM3-immunoreactive (-IR)
neurons contained TRPV1. In the NG, only a few TRPM3-IR neurons co-expressed CGRP. Retrograde
tracing method was used to know projection of TRPM3-IR neurons to oro-facial regions. Half of TG neurons
innervating the facial skin or incisive papilla had TRPM3. They occasionally co-expressed TRPV1 or CGRP.
Many PG and JG neurons innervating the external ear canal skin and circumvallate papilla contained TRPM3-
immunoreactivity. Co-expression of TRPM3 with TRPV1 or CGRP was common among PG and JG neurons
innervating the external ear canal skin, but was rare among those innervating the circumvallate papilla. This
study indicates that expression of TRPM3 and its co-expression with TRPV1 and CGRP in sensory neurons
depend on the variety of their peripheral targets.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.

254



J. Oral Biosci. Suppl., 2020

P2-23 3TEEHAICHT STy FOZE ViFIREER
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PIHK o Djpe =
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BERIR B ClE, MEFREEZR EEOUWET 2 B1) 5 72D I MDA ORIMA»ITbNTw b8, B
WHAIZDD OO ED L RWEIFEZRT O, BIU, BHAIORMAEREETTEEZ ED X912
ZALT 2 OIS Th\., RIFFETIE, Wistar 7 v b2 W28 VRINEERIZ L ) 3FED 0.3%
KA Z Db O OMgRFE, B X N4 FEARKRIZZ NS OBREFIARIN S MK Z ORI ERE D X
INEALT B D% TR

(5]

FEWRIZIX, HEME Wistar/ST 7 v b (FEBRBIIGRE 8 4y 5 n=15) ZHw/z. WEFNCE, 9o v v
HEX), ZTHA(G) BLORZF ¥ (P) OFNEN03%EMWE V72, 4 FARRAERICIE, 01M
TafE 01IM £, 3SmMIEBB L ImM EHEEF=——2Z2HWw/.

(FER 1) BERHIZ Db O DOREIE % A8 KR ¥ VRINFEERD: R AK) X MmELz. v
DB L BB EZRT L7720, CUOEid 24 B S & i2sc#a L7z ddig, mif i—x v b
= (WKARIGERK AR (g) ~ (EHAARSKAE (g) + ZRKOKA=E (g)) x 100 & L7-.
(FEBR 2 ) S FEARRIEWNHIRH %2 383 2 Ri 2 T oOxt W ﬂ(@ﬂ%ﬁ?l\-—k/ b ZFEEE 1 L RO
HLCHIE L.

[F5 5 & &%)

(FEBi1) X & GOWEFEIZ20%UTTHY, TNOEOWMAZDOL DD, T v MR L CHEEN
ERET LI Lo, FXEGIWTAE N—LY M, POJOX N AREIKD) 7.
(FEBR 2) FEARRWEIH LTI OMRH 2 din L 72856 OWEFYEOZAIT AN 2 HAhHl & &
DOWRHEIZE D) —FTHR L, ARy =V R 6N

(& 5m)

BEARR 2 Db OB E R OB EICE S5 5.

WKE2 AT 5HEMNOMEFI ORI, ZORIE2ELIEL2 0D 5.

(FIZEMER] HF IR LW L2 EHET 5.

P2-23 Two bottle preference test for 3 thickeners in rats

(ONakamura F, Yasuo T, Suwabe T, Sako N
Dept Oral Physiol, Fac Dent, Asahi Univ

In the clinical scene, thickeners are used for the patients with dysphagia to make their swallowing easier. In
this study, we investigated the preference for 3 thickeners, such as xanthan gum (X), guar gum(G) and pectin
(P) by using two bottle preference test in Wistar rats. As results, the preference percent to 0.3% P was higher
than those to 0.3% X and 0.3% G significantly. When one of 4 basic taste substances was mixed with these
thickeners, change of preference depended on the kinds of thickeners and taste substances. These results
suggest that some of thickeners change preference of drinks by mixing them.
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P2-24 HMAEREIL D1 = FIck BEGRSEDIEE

Ol ¥, ®IF A, HH BN, R S, B sl
UK BEsk TR BRREAENT, WK BePS B CUPRABL, UK TORISH 754 ABRSERI

[HrY] SEMEREREL, WEBEORTHLREHEIH L, BEDO QOL DK TOAL ST, 3
WHEBOBITICHEREZ RIZTEERRTH LD, TOREDOGTHMBIIIAH L E18L v, K
WFZETIEMRIRD 5 VITIERICHEH L, BRI KIZTTEEL 205 FRRFICOWTHE L
7z

[, KEBLOELE] BRDLVIEERIZH R Nat 4+ v E Vv 2EBRENETLIHRTH S
TEhs, TNOLEMEONBICHET ZEY 2T L L Lz WWHEHIEO =Rk #E/2 T
HHIITAREF VT 74 FEHCT, RIEYOHH SR SO EEZ RITTdOEHE
L7 SEWHFLETTHEREF VT 24 FEREETDE, IABREDO 7L A = FEGHEICBW
THREINVT ) L FOREDN 1L HEUBETER L. RIS, 74 =2~y ABEENIC—7 A
e 5, F 721358k 30 AT I I G L, B4 BRI 55 10 BHY) v 7 (o) $zx
FH L 720 2 offidt, WifG< 7 2B TR (HCD IS LTHREILY v 7 BowEd (o
M) BHERLN. —FH, MORETIEEMrRD N hol. S5, ZOMKERICESLS T %
ST E LT, BRZHERDO—D>TH5 Otopetrin 1 (Otopl) F¥ A NVIZEHL, 7L A =F
DYER Z#ET L7z, ~ 7 X Otopl A& T % il 7 S & 72 HEK293T 53 #5Md R % H W 72134 O &G
BOHCLIZ X W ER SN Otopl DIEEMIL, 7L A4 = FOMEREREMIZHEIRT 5 2 L2350 D0 5 7.
U EDO#RPS, 7L H4 = FIZEMMICH VY 2 A4 FEMTL O 5 LHEHE AT S 20 PG 7 528
ZRIFLTWAHZ L, FAEMEOEIMICERR A FERIICIEm L, € OERBEMEIC Otopl 258 5-
T AU HEMEDRIE S 7.

(FIRAER] HFSFBEIAE RN L2 EST 5.

P2-24 The enhancing effect of flecainide on sour taste sensitivity in mice

(OKawabata Y', Takai S', Yoshida R?, Sanematsu K"°, Shigemura N"?

'Sect Oral Neurosci, Grad Sch Dent Sci, Kyushu Univ; “Dept Oral Physiol, Grad Sch Med Dent Pharm Sci,
Okayama Univ; *R&D Center for Five-Sense Devices, Kyushu Univ

Drug-induced taste disturbance is the most common taste disorders. However the molecular mechanism
underlying these taste disorders has not been fully understood yet. We focused on taste disorders induced by
drugs used to treat electrolyte dysbolisms. First, we screened the several drugs affecting taste bud growth by
utilizing taste bud organoids from murine circumvallate papilla. One of them, flecainide, an antiarrhythmic
agent, reduced the size of organoid colonies. Next, we investigated the effects of flecainide on behavioral taste
responses. The mice treated with long-term (1 month) or single intraperitoneal injection of flecainide exhibited
significantly lower licking rate to HCI than those found in control mice, but not to the other basic taste
solutions. In addition, we looked at the involvement of otopetrin-1 (Otopl) channel, a sour taste receptor, in
the modulated HCI responses by flecainide. Flecainide application enhanced HCl-induced membrane potential
of the HEK293T cells transfected with mouse Otopl. These results suggest that flecainide might enhance
the aversive behavioral responses selectively to sour taste, and Otopl may be involved in this sour taste
modulation.
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P2-25 Svw hOKEHZEHRICEITAREZRMDAHD=ILICDOWVT

OMGEEER I, &P B, % #5
WIHK 8 P B

[H] BREREEIIRENT V ZADOEEZZ T 505, WHEEREOFEROME A =X LTV TIE
BEALHOLNTY RV, RIFFETIE, RKMARERIZBIT 2 KELRERROME A =X L %W
LT HHMT, I v MEMREIZBIT 2 REENO -0 OREZHROFIE L RAE L 72,
[J7:] AMRETIIRAEOHES v F 2 W, 5 v b OBEMEESA» Sl U724 RNA 25855 L
W2 ARG T (¢ ENaC, TIR3, a #A FF2—3 B X Trpm5 ® mRNA) ORI
DWT qRT-PCRTT A FL72. 7 v MOBMBERH ORI R 2/ER- L, $ita ENaC kB L U9t
Trpmb Pufk % v Tyt L 7.

[#38] QRT-PCR I & o THMWZAEKDO—FTH L LEMEF VIV 2AA4F VF A VDa T2y
I a ENaC, HWZA K% T 507 Th b TIR3, WHERWG & v 32 BH 722y FThb
a NA T 2= v BLUKRHBHNOEREZRBEICBVWCTa TA N2 =Y YO TFRICHEET S
TRP F % £V CTd 5 Trpmb ® mRNA #°7 v t ORI TRl Sz, SEHBILFEIC X > Ta
ENaC ot 2 o= 2 — 1 ¥ & Trpmb RS2 Fo = o — 1 ¥ 23k ot s 7.
[#5am] Mz AARko—HMTHs EEEF NI A4 vy Fr R Va7 2=y F ¢ ENaC & HiE
HRERER T 255 TTh H TIR3 O mRNA DIIEMBEH THRIAL TWbHZ L1, Bz —or
PR OF P ABIO TN I — ABEOE % EHA$ 5 e 2 R 5.

(FIRAER] HFSFBHIS RN L2 EST 5.

P2-25 Possible mechanism of nutrient sensing in gustatory ganglion cells
of rats

(OSuwabe T, Yasuo T, Sako N
Dept Oral Physiol, Fac Dent, Asahi Univ

Purpose: Sensory function is influenced by nutritional balance. However, little is known about mechanism for
integration of sensory and nutritional informations. In this study, we investigated the existence of taste receptors
for nutrient sensing in the rat geniculate ganglion to determine possible mechanism for integration of nutrition
and gustatory informations in the peripheral nervous system.

Methods: Subjects were adult male rats. Reverse transcribed total RNA extracts of geniculate ganglia from rats
were tested by qRT-PCR for the presence of taste receptor-related mRNAs. Cryosections of geniculate ganglia
were immunostained with anti-aENaC and anti-Trpm5 antibodies.

Results: A salt taste receptor aENaC, a sweet taste receptor component T1R3, a taste-specific G protein subunit
a-gustducin and the downstream element TrpmS mRNAs were detected in geniculate ganglia of rats by qRT-
PCR. Neurons with aENaC-immunoreactivity and those with TrpmS-immunoreactivity were detected in the
ganglia by immunohistochemistry.

Conclusions: A salt taste receptor and a sweet taste receptor component mRNAs were expressed in the
geniculate ganglion suggesting the ability to sense fluctuations of sodium and glucose concentrations in body
fluid.
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P2-26 =BENSOEAMZIT7SIVOHERABRMEBARLPS M FEETZI IO
J1) PIC &k B HZEEMHEIZIR

Oty ¥, Her ke
E—IEK K MR, UK Belh LIRERRRE ST

(5] s, SHUoOEMEREZFEL 7V YA <~ —RHEZ: & O bR s e b & %
BTV AZENTH L. WEWREME TH 5 P gingivalis HFED ) REPE (PgLPS) % Kig#5 L
72wy ATIE, 3707 ) TSR IBARRRERR E 2 R T 2 LA S0 o 72 RIFZETI,
PIIERI R Z AT HP0) DAY, PgLPS BFHET 5 I 7 027 ) 7 ORIFEISE & Hi < PR 2 Fiii
TohhE, MEtL7z.

[brkre ] B3Iz uz ) 74 (MG-6) % PgLPS 4 275 3 U CRBLL TH > I V21572,
R EEBETRBE, v Ay yTay v T VE A4 A PCRIETEGLZ. 32707
(2 & 2 AEMIRAIE O RN L, RO KRR I 2 B MEEHIE (Neuro-2A) 12 24 RERALE L, Cell
Counting Kit 8 i\ T17- 7-.

[R5 b X OE%E] MG6 239 5 PgLPS (100 ng/mL) ##i%, NF- x B ¥ 7+ ViGit (IKK
DY CBALTTHE, T k B O REE) & KAETEY A b A A ¥ (-1b, Tnfra) OEETHRBZITHES
¥, ZOR:FE Fi%IE, Neuro2A OMINELZHE L 72, ZOMIEIEIE, NF- « BFHES (BAY11-7085)
DOWETHH SN —T, MG6%24 I 753 (25uM) THIMH T %L, PgLPS 254 %
NF- k B ¥ 7 F NV OiGEHAL & KIETEY A4 N A 4 v BETFRBUIBEZ CHH 2R, MG-6 0¥z i
A ARG 2 BT & 72 BLEX D, £ 3753 VIENF- k BY 7 F V&8 LT PgLPS
W2EB3I7u7) 7MY &R TR EZSE T AR EAT LI EBHLN L L7,

[BtRaFgeR] LK - B - o - BIEskE A 2 KER, w5 iR

(FIRAER] HHIFBHIP LN L2 EST 5.

P2-26 A potential action of imipramine for the amelioration of
neural impairment, which is induced by microglia exposed to
Porphyromonas gingivalis lipopolysaccharide

OYamawaki Y', Kanematsu T*

'"Lab Adv Phamacol, Daiichi Univ Pharm; 2Dept Cell Biol Pharmacol, Grad Sch Dent Sci, Kyushu Univ

Local inflammation like periodontal disease spreads systemically and causes immune-mediated inflammation
in a remote organ. Therefore, periodontal diseases are a risk factor promoting neural dysfunction such as
Alzheimer’s disease. Peripheral injection of P. gingivalis-derived lipopolysaccharide (PgLPS) induced
microglial inflammatory response leading to cognitive dysfunction in mice. In this study, we investigated
whether imipramine, an antidepressant having anti-inflammatory effects, inhibits PgLPS-induced microglial
inflammatory responses and neural impairments using cell cultures. Treatment of MG-6 (microglia) with PgLPS
activated NF-kB signaling followed by promoting pro-inflammatory cytokine expression, and the culture
media induced Neuro-2A (neuron) cell death. The pre-treatment of imipramine inhibited NF-«kB signaling and
PglPS-induced inflammatory responses in MG-6; consistently, culture medium-provoked neural cell death was
prevented. These results indicate that imipramine inhibits PgLPS-induced inflammatory responses of microglia
and can ameliorate periodontal disease-related neural dysfunction.

Collaborators: Hiroki So and Tanimoto Kotaro (Department of Orthodontics and Craniofacial Development
Biology, Hiroshima University)
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P2-27 BFPLRAFUITFNENLIELRD) UZBRIEFHICK B BEFRIRD
T

O B, B sl ek #7°, BN 12
VHBK Bl drs AL, REEARR o SRR, CH MR BB RIK sk AR

[Em)] 222 VEHREKTITZA MO OH VY ViL, ¥z —7 L VR & O DR 120
T AHMERWMEEIR L LD TEB Y, MBS IC X ) MRS W 2SR TTHET 525, €D
BFTADZZANEHL2IZ o TR, AEE L MAZIIBWT, ¥Yup v #5125 05
THEERICBT 2 B TR T 52 L 2HE Lz RIFETIE, BEMEEZHWT Yoh
WESHREAZANY) YT T M X BB FRBZCOMBANG T X 7 = X LG L7z,

[7:] €as vy (Pio, B ALY v ADEHEE) HHr0idtE A1) ¥ (Cev, )7L U
T, HARLSE) ZRBTOT v MG L, EBRSwaEZHE TS L L DI, FATRER2S
total RNA Z3iil L7z, & MRSl fE dokfiie (SH-SY5Y) % Pilo 721% Cev THIBL, 3 H
12 total RNA Z4liH L72. 250 RNA 25 cDNA #1E# L, GAPDH O ZH & % N EpiEH &
LTCRTPCRBLUEREPCRICE Y ZBIZTORBELALZ LK L. Primer 3V 7 MY =T %
JAWTPCR 794 % —Di&kit#17 o 72. PathHunter eXpress f-Arrestin assay kit (Discover £l)
FHOWCBTLAF YT vt 2ffolz.

[Fid e E8] 5v b~®DPilo (1 mg/kg) T2k Cev (10 mg/kg) @ 2 [mF%512 & A MR- E D
BAEg I Nz Ty MBICBWTREEOZL L 2 &5+ O RBEL 2 53/ (SH-SY5Y)
TMT L72& 2 A, Pilo & Cev HITHIC & B FBIZALA R %2 o> TW7z. F 72 Pilo fITIC X 5 EI5 136
HOTLHEIZB T VAT VHEETHHI SN EHICETLVAF YT v A OKE, Pio &t
AN VZFERT TZAMNIBTVAF VIEWEHERGFNICEA S, IhenZ 95, Pio
R Cev B X ABIEZTRBZIELTLVAF VI T FLVRENTHIEIRBENT. SHRITHE
R F 3B & W W T HEEH & OBIR 2 Miid 3 5.

(FIRAER] HFSFREIAE RN L2 EFT 5.

P2-27 Gene expression through B-arrestin signaling induced by
stimulation with muscarinic agonists

OMorita T', Nezu A%, Sato R"?, Tanimura A”

'Dept Biochem, Nippon Dent Univ Niigata; *Div Pharmacol, Sch Dent, Health Sci Univ Hokkaido; *Dept Dent
Hyg, Nippon Dent Univ Coll Niigata

Pilocarpine (Pilo) and cevimeline (Cev), which are known to be secretagogues for xerostomia in patients with
Sjogren’s syndrome, cause the increases in saliva secretion through the activation of muscarinic receptor.
Although Pilo and Cev cause the increases in salivary secretion by its long-term (more than 12 weeks)
administration clinically, the molecular mechanism is still unknown. We found Pilo-induced changes of gene
expression in rat submandibular gland (SMG) and brain. As the results of comparative RNA-seq analyses of
gene expression in unstimulated and stimulated rat SMG and brain, the expressions of some genes were up- or
down-regulated remarkably compared to unstimulated control. To elucidate the intracellular signal mechanisms
of the expression of these genes, we analyzed the gene expression using human neuroblastoma cells (SH-SYS5Y).
The results of qRT-PCR analyses showed the expressions of some genes were up-regulated by the stimulation
with Pilo or Cev compared to that of unstimulated control. In addition, Pilo-induced up-regulations of genes
were inhibited by inhibitor of B-arrestin signaling. The results of B-arrestin assay showed Pilo and another
muscarinic agonist activated B-arrestin in a dose-dependent manner. These results show the possibility that Pilo
and Cev regulate gene expression through B-arrestin signaling.
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P2-28 HERGRMEZEDEWVWE 759 bV JFERMHOIERP IgA DibEEICE X
GEILES

OWA B, B B BT FkFe, )%, Bk g
R OR ROK AR, RS Bes 1REReE

[Hiy] MEgh o IgA LAVICHEZ 52 2802502752 LT, AHEOZIC L) FAEK
YSETFHATE L WREMED D 5. Th T CleEEs T, M tEEo 75 2 v+ ) T8 (FOS)
WM L) B TR & N7 JHSHIR R AN b TgA 43 Wh 2R BE OB I BY 53 A W Re M %2 BH & A2
LC&7z ARWZECIRIRIRINEROEW & FOS im0 A AR h IgA 515 2 5 8%
FRad L7z,
[52:] RGREOENE FOSBMOAEEZERNE L22 x 20 JthtEE Lz, AIN7T6 DI — >
AY—=F15% Eenvua—250% %7 T =a—pICERL, fFoMmEEIETs—FELA I—
F 6.0% % @i L 72 IRi el &, 59— F 22% 230 L 2= Bkl o Z2hZ2hic, FOS3.0% &
EmxiE Lz, 7THEiT v bx 1AM PHEERIC, SR SHOREMNEIE L L5 L)
Eﬂ%t’(i‘ﬁﬁlét‘t. 10 A2 E BRLAE, E%Vﬂﬁ% M, ZH M, MERAPRIL 72, MER, §
BENZEY, g O IgA I ELISA IS THlE L7z, F-EhARERB L OEHNEYER,
WPy pH 2 e L7z,
Ui ] MR b IgA W E I D W T, TRIRINE & OE W & FOS RO A D5 HAEH A 780
S5t (p =004), I FOS BEIC B W CTHLEE & ik L Criflinsifo Sz (p < 005). % 72MEHg
W IgA Wb EE I P IgA R & ORIZIEO MBS Sz (rs = 038, p = 003, n = 31).
MEH IgA REEICDOWTIX FOS MDA OB RO b e h o722 (p = 02), JRIEHRINE =
DFEN DB b%ht(p=0m)
[%glﬁhﬁﬁmw AIEMERE P IgA 43 BE &2 BN S 5 FOS ORIEMREN S 25, EIRITEI
iHE@w%#ﬁ%TéT%ﬁ#Téh# INITOMREEDLETEZLE, W
mA FUAEFE DM DOV TIE, FOSHEHUZ L 0 A SN EHRIEEZ2 0 T, BFEPORI
WNERDEVHEES L TWAE I EIRIBINT.

(FIZEMER] HEF IR LW L2 EHET 5.

mt mit

P2-28 Effects of differences in fat addition and fructo-oligosaccharide
addition on salivary IgA flow rate in rats

(OYamamoto Y', Saruta J*, Sakaguchi W*, To M?, Tsukinoki K
'Sch Dent Hyg, Kanagawa Dent Univ Junior Coll; “Dept Oral Sci, Grad Sch Dent, Kanagawa Dent Univ

We previously showed that increase in salivary immunoglobulin A (IgA) flow rate may be caused by short-
chain fatty acids (SCFAs) produced in the cecum by the addition of fructo-oligosaccharides (FOS). In this
study, we investigated the effect of differences in fat addition amounts and the presence or absence of FOS
addition on salivary IgA flow rate. Eight-week-old rats were fed a low-fat diet with 6% lard and a high-fat
diet with 22% lard and 3.0% FOS and no FOS for 10 weeks. Salivary IgA flow rate was higher in the low-fat
FOS addition group than in the other groups (p<0.05). Salivary IgA flow rate was positively correlated with
serum IgA concentration (rs=0.38, p=0.03, n=32). The effect of different amounts of added fat on serum IgA
concentrations was observed. These findings suggest that the effect of FOS induced increase in salivary IgA
flow rate is apparent when fat intake is low but not when fat intake is high. Thus, increased salivary IgA flow
rate may be caused by only short-chain fatty acids but also differences in dietary fat supplement content.
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P2-29 Intravitalimaging &EGFENIC & ZMERIRICEH 1T B A EMERETED
S F B DRZER

OBLH: BHEA, &6 5%, R EHE, 4 9
VRBEFER OB, ALK Bk TURARARAR, CH K BB Aol A

W IR 1 - DS BRBE AN 22 S PR B & 5% o 7o ME IR AMUE MR ICIER L, KT L2 W 2 > T 5.
F% 4 12 intravital Ca®" imaging & BUNE £ ¥ 3 — & H W 7282w O real-time M€ ¥ A T 2 Off
&y, REHERERERI T 7 F V%o 22 & BERE T ER I FET 2 2 L 2SI L
7z ARBFZETIE, B BB OO BRRE RS & B SOl O BERE TUAERE B D o - B & R IH 5 5 72 0,
WEW AR RE, BRI L AL AT IC L DR 21T - 72, 7 v PR MIEA TR O 8%
A% 3 TBI0U21H 3d 7dBE0U21d) ORI TR BT 2R & Ca¥ b &
ARz 21d ORRHUFA FIRICBIT ST EF v a) » (ACh) 12X BMEdE 55w D EDs 1% 80 (nmol/
min) C, Sham F#i#E (140 nmol/min) & X ACh IZxF 3 % Bz MEAY 15 500 L T vz, KOk
W Ca* BT & VD IKiEED ACh (60 nmol/min) THE SN, FHITLE D MER WD ITHED R D
bz, WY =27 203 U 72X 5 BIEFRBOMBEWHNT L 2R/ PCRICKY, 7d & 21d D
ool CHBEICERBEENZEIT 5 6 #E5T (Amyla, Gadd4bg, Irf7, EGF, AQP5 3 X Uf Dbp)
MEE SNz, F72 3d Ol Tk, BEMIE~ — 7 — (Amyla) O3Bl F7 L84~ — 4 — (EGF)
OFBULT AL S 7z, MBBEGEE T O MK O 72050 PCNA $iik % F W 72 g de 2 X 0 PR
fi & 3855 o PCNA B Eiie gzt Lz & 25, 3d @ SOHIZE TR & B IR o EHIL Tt o
BmaiRo oihsz, ORI, RIS X0 BP0 R & HERIT OEE 5 O B
NOZALRIRERILOMEIENHEZ 5o TV AT L ZRIET L. EHIC6#EETE~Y—h—& L THRE
TCHEFEICNTE27 bR Y ORREZRNIE A, Td O TRBEZEALT % 4 BIETDHH 3
D THIHIAFED SNl o7z, YLEOERED S, FEY 7 F IVITEIR B R D 5 D ACh DA,
DR Z W A G- 5 W REMEAVRIE S 7z,

[(FIRAER] HFSFREIS RN L2 EST 5.

P2-29 Analysis of the molecular mechanism of compensatory
hypertrophy-associated enhancement of salivary secretion using
the intravital imaging and gene analysis

(ONezu A', Takahashi S*, Morita T°, Tanimura A"

'Div Pharmacol, Sch Dent, Health Sci Univ Hokkaido; “Dept Oral Funct Anat, Hokkaido Univ Grad Sch Dent
Med; *Dept Biochem, Nippon Dent Univ Niigata

Dysfunction of unilateral salivary glands causes compensatory hypertrophy of the contralateral gland. We
developed a method for real-time imaging of Ca> responses with simultaneous monitoring of salivary secretion
in vivo, and found that ligation of main excretory duct (MED) of unilateral submandibular gland (SMG)
induced compensatory hypertrophy in association with enhancement of salivary secretion and Ca>" response. To
clarify the molecular mechanism of the compensatory hyperfunctional SMG, we examined changes in salivary
secretion, Ca”" response and gene expression in SMG which are induced by MED ligation of unilateral SMG.
Salivary secretion and Ca’’ response in contralateral SMG were enhanced by lower doses of acetylcholine (ACh)
than those in control SMG after ligation for days 7 and 21. We performed comprehensive analyses of mRNA
expression and qRT-PCR, and found that 6 genes were significantly changed in days 7 and 21 of contralateral
SMG. In addition, amylase, an acinar marker gene was increased in days 3. To detect proliferative activity,
we examined contralateral SMG and parotid gland immunohistochemically using anti-PCNA antibodies, and
found that the number of PCNA-positive acinar cells increased in days 3. These results suggest that disorder of
unilateral SMG causes acinar cell proliferation at a relatively early stage.
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P2-30 S r—JLVEBRBETIVLIVALEESSIUEMIYYXICEITS S100
RNV EDREBRILE

Offcik f, B BT, KM L, TH-BAR S, RH EEE

THBR BB RLR sAM R, CH K B drel Ak, CHMEK BRBEar aiek, CH K Bk dy
B /N B

[H] S100 # » 7827 (S100) &, ANV I LA N AL V2 FORGTRED Y V87 HHET,
20 FEFHLL LAV SN T WD, ENEIUTHME - MR 2B/ ME SN TEBY, e iR
EOBEMARIE I N TWALO4 DB~ —7— L LCORAIKRF IR TVWS, b MERLIC
b S100 23E FN, NS ORFESMERRTH 2 MRV L0 5, RIFFIE, MERRICBIT 5
S100 DFH LR E OMBOFEZHLPICTLHNT, Y=L VEBRKOETVI T ATH
% non-obese diabetes (NOD) ¥ ZAOH FIRIZBIT 5 F 4 D S100 DRI 2 {72,

(B8] - 5] BAERIE NOD ~ 7 A0 FIRE L OH FIRIREMIICBIT S cDNAXA 2707 LA
RN 2 47\, % S100 O mRNA OB Z KLz, <7 ZAHETE»SHIMB L2 RNA 23 LI RT-
PCR %17\, B & 172 S100 129w T qPCR THBIE & K L 7-.

[R5 - £%2] cDNA <A 207 LABITOMKEE, NOD <Y ZOH TR, 12 fEH o S100 ©
FEHSFERICHRTHEA 572, RT-PCRIZE D, Al, A4, A6, A10, All, Al3, Al6, B @4 S100
mRNA O8NV RSNz, #15 O mRNA OFRHE % PCR THRLHEE, HAR <Y 2
(26731w) IZHATNOD %7 & (26731w) O H FBT S100A1, A10, A16 DFEHATE W EIN % 7R L 72,
EHICHAREFE~Y X (12w) EBHARER (26731w) v 7 2 L O TIX Al, A10, Al6, B T#
<7 20 mRNA BB E D5 72,

[Fiaw] BpAALE NOD = A, AR THEELER~ Y A TW L DA S100 DFEHIZE W ATA
LN7zZ &b, TNHOSI00 23R EE LR L TV A RBEIEZEZ b SRIEIh 6D
FARICOWTOfIT A2 2 HIZHED 5.

(FIAER] HF SRR RN L2 EFT 5.

P2-30 Comparison of expression of S100 proteins in parotid glands of
Sjogren’s Syndrome model mice, young and old mice

(OSato R', Nashida T?, Mizuhashi F’, Shimomura-Kuroki J*, Morita T*

'Dept Dent Hyg, Nippon Dent Univ Coll Niigata; “Dept Biochem, Nippon Dent Univ Niigata; *Dept Remov
Prosthodont, Nippon Dent Univ Niigata; ‘Dept Pediatr Dent, Nippon Dent Univ Niigata

The S100 proteins (S100) have over 20 members, which are low molecule weight proteins with calcium
binding domains. They have tissue- or cell- specific expression and relate to some diseases. So some of them
are disease markers. As the S100 proteins are present in human saliva, we considered that the origin of some
S100 proteins may be salivary glands and the disease conditions in salivary glands reflects the saliva contents.
Therefore, mRNA expression of S100 in parotid glands was studied to characterize the disease conditions of
NOD mice, Sjogren’s disease model mice. The cDNA microarray of salivary glands of NOD and wild type
mice showed the expression levels of mRNAs of twelve S100s in NOD. As the results of RT-PCR, S100A1, A4,
A6, A10, All, A13, A16 and B mRNA were observed in NOD and wild mice. As the results of g-PCR, higher
expression level of SI00A1, A10 and A16 mRNA were observed in NOD mice (26~31w) than the wild mice
(26~31w). In addition, higher expression levels of SI00A1, A10, A16 and B mRNA were observed in younger
mice (12w) than the older ones (26~31w).
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P2-31 Comparison of clinical data and exhaustive immunohistochemical
staining results in Sjogren’s syndrome

(OOno J, Sano H, Okada Y
Dept Pathol, Nippon Dent Univ Niigatad

Sjogren syndrome is an autoimmune disease characterized by sicca syndrome. Mean age of onset is usually
in middle female. Although pathogenesis exist unclear point. We were performed immunohistochemical and
clinicopathological evaluation. We evaluated 20 biopsy cases minor salivary gland. CD4 CD§ CD20 CD25
Bcl-2 BR3 NF-kB TNFAIP3 IkBa by immunohistochemical and clinical test of salivary gland function had
compared. SS-A only positive cases were 8 cases. Over 1 Focus Score (FS) was 7 cases. Average FS was 1.9.
ANA was 6 cases positive. Both SS-A and SS-B positive cases was 4 cases. Over 1 FS was 4 cases. Average
FS was 3.2. ANA was 4 cases positive. Highest FS and average FS was tend to low Saxon test score. All cases
had detected NF-xB TNFAIP3 and IkBa high positive rate. Our data suggest NF-kB pathway related to Sjogren
syndrome.
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P2-32 Effects of hDPSCs-derived extracellular vesicles in ex vivo murine
Sjogren syndrome model

(OKoma Y, Sakai K, Dong J, Maruyama H, Liu K, Watanabe J, Hibi H
Dept Oral Maxillofac Surg, Nagoya Univ Grad Sch Med

Recent studies have revealed the effects of human dental pulp stem cells (hDPSCs) and their secretory factors
on various diseases. This study aimed to establish a new ex vivo salivary gland disease model and reveal
the role of the therapeutic function of extracellular vesicles (EVs) derived from hDPSCs by salivary gland
organ culture. Submandibular glands were dissected from fetal ICR mice, and organ culture was performed
as previously reported. Splenocytes extracted from the maternal mice were added to the conditioned medium
and co-cultured. EVs derived from the conditioned medium of hDPSCs were also added to the medium.
The Splenocytes suppressed branching morphogenesis in the salivary glands. It was observed that branching
morphogenesis improved in the group that was treated with EVs derived from hDPSCs. The increased
mRNA expression levels of inflammatory, apoptotic, cellular senescence associated marker were observed.
Examination of the co-culture system of fetal submandibular glands and immunocytes revealed that the
immunocytes suppressed the growth of the submandibular glands, and the administration of EVs derived from
hDPSCs alleviated the suppression. It is suggested that this model may serve as a new ex vivo model of for
diseases presenting with abnormal immune response to the salivary glands.
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P2-33 Psychological stress induced alteration of inflammatory cytokines
in the submandibular glands and saliva of mice

(OPaudel D', Morikawa T', Yoshida K', Abiko Y'

'Div Oral Med Pathol, Sch Dent, Health Sci Univ Hokkaido; *Div Dis Control Mol Epidemiol, Sch Dent,
Health Sci Univ Hokkaido

Purpose: Psychological stress is believed to cause or exaggerate various oral diseases such as recurrent
aphthous stomatitis, oral lichen planus and burning mouth syndrome. The effect of psychological stress on
salivary cytokines might be crucial in understanding the pathogenesis, diagnosis and treatment of stress
related oral diseases. The purpose of our study is to demonstrate the effect of psychological stress on major
inflammatory cytokines in salivary glands and saliva of chronic stressed mice model.

Material and methods: Six weeks C57BL/6J mice were randomly divided into control and stress group
(n=10 each). The stress group mice were given restraint stress by enclosing them in a tube, 4 hours daily for
10 days. After 10 days, both group mice were sacrificed to collect submandibular, blood and saliva. The right
submandibular gland was fixed in 10% neutral buffered formalin for 24 hours, processed and then embedded
for histopathological sections. The left submandibular gland was preserved in RNAlater from which RNA
was extracted followed by reverse transcription for mRNA expression analysis. Serum was collected from
blood after centrifugation. Saliva was studied for cytokines level by enzyme linked immunosorbent assay. All
statistical analyses were done in SPSS and p value <0.05 was considered statistically significant.

Results and conclusion: The serum corticosterone level, a marker of psychological stress, was significantly
higher in stress group mice as compared to control group. At mRNA level, IL-1 B and IL-6 were significantly
upregulated in submandibular gland of stress group mice than control. At protein level, IL-1 B was significantly
upregulated in saliva of chronic stressed mice than control. The histopathological sections of submandibular
gland showed no significant differences between stress group mice and control. IL-1 B might be a potential
salivary biomarker for psychological stress and have role in pathogenesis of stress related oral diseases.
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P2-34 Analysis of carbohydrate chains of N-glycoproteins in salivary
exosomes

OImai A"?, Tsujimura M’, Oka S*, Saitoh E’

'Dept Dent Hyg, Nippon Dent Univ Coll Niigata; “Dept Biochem, Nippon Dent Univ Niigata; *Dept Histol,
Nippon Dent Univ Niigata; ‘Dept Biol, Nippon Dent Univ Niigata; *Grad Sch Technol, Niigata Inst Technol

Purpose: To explore the potential of N-linked sugar chains in salivary exosomes as clinical test samples, we
investigated the differences of them between adolescents and climacteric women.

Materials & Methods: After acquiring approval from the Research Ethics Committee (NDUC-70-1), saliva
was provided from adolescent and climacteric women, and exosomes were extracted. The exosomes were
subjected to western blot using exosome markers (CD9, CD63, CD81, Alix) antibody and particle analysis.
N-type sugar chains were released and collected. The structure of N-glycan was derived from the results of
mass spectrometry by sugar chain analysis site (https://glyconnect.expasy.org).

Results: Climacteric women’s exosomes had more total protein than the adolescents’ exosomes. However,
adolescents’ exosomes had approximately 1.5 times more N-linked glycan than climacteric women’s exosome.
Mass spectrometric spectra detected 55 N-glycan peaks. Difference in sugar chain structure was around 177
types. On the other hand, 16 sugar chains were found only in adolescent exosomes, against 9 glycan only
in climacteric. N-type glycoprotein contained in salivary exosomes was estimated to be 131 types including
immunoglobulin, lactoferrin, mucin, and amylase.

Conclusion: This study found many sugar chains related to diseases such as cancer, which can be useful for
diagnosis.
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P2-35 Difference between somatosensory and gustatory input in the
hemodynamics in rat major salivary glands

(OSato T, Ramadhani R, Mito K, Ishikawa R, Ishii H
Div Physiol, Sch Dent, Health Sci Univ Hokkaido

We have demonstrated that trigeminal sensory stimulation induces marked increases in blood flow (BF) in major
salivary gland (MSG) mediated by parasympathetic nerves, as well as salivation. This supports the importance
of parasympathetic nerve activation linked with orofacial sensory input in not only salivation but also glandular
hemodynamics. Relative secretion of MSG varies depending on the stimulus types (mechanical or gustatory
stimulus). Thus, it is assumed that glandular hemodynamics are also regulated according to the stimulus types.
To clarify this relationship between stimulus types and glandular parasympathetic BF increase, we analyzed
the hemodynamics in MSG during electrical stimulation of the inferior alveolar nerve (IAN; somatosensory
input) or taste nerve (TN; gustatory input) in urethane-anesthetized rats. IAN stimulation induced frequency-
dependent BF increases in parotid gland (PG) and submandibular gland (SMQG), and the increases in PG was
significantly higher than that in SMG. TN stimulation induced frequency-dependent BF increase in SMG, but
no significant BF increase was observed in PG. Therefore, our results indicate that parasympathetic BF increase
in PG is only involved in somatosensory input, while that in SMG is activated with both inputs, and suggest
that these differences would be related in the differences in relative secretion rate of MSG.
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P2-36 Clinicopathological statistics of salivary gland tumors in Tokyo
Dental College

(OChujo T, Akashi Y, Yamada R, Yamamoto K, Nakajima K, Kokubun K, Matsuzaka K
Dept Pathophysiol, Tokyo Dent Coll

We examined 714 cases of salivary gland tumors among the histopathological examinations in approximately
50 years from January 1966 to November 2016, after visiting the Department of Oral Surgery, Tokyo Dental
College Chiba and Suidobashi Hospitals.

Salivary gland tumors had a gender frequency of 287 males, 426 females, and 1 case of unknown sex, with
females being about 1.49 times more likely than males. There was female predominance in both benign and
malignant tumors. Major salivary glands were found in 186 cases, minor salivary glands in 505 cases, and the
site was unknown in 23 cases. The salivary gland tumors of the primary palate gland were predominant, with
242 cases of benign tumors of the palate gland and 111 cases of malignant tumors.

About the major salivary gland, 68 cases of benign tumors were in the parotid gland, 25 cases of malignant
tumors were in the submandibular gland, and 26 cases were in the sublingual gland. The most common salivary
gland tumor was pleomorphic adenoma in 403 cases, and among malignant tumors, adenoid cystic carcinoma
in 111 cases and mucoepidermoid carcinoma in 105 cases.
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P2-37 Mouse salivary gland-derived myoepithelial cells differentiate into
ductal lineage via Notch signaling

(OYasuhara R, Tanaka J, Mishima K
Div Pathol, Dept Oral Diagn Sci, Sch Dent, Showa Univ

Salivary hypofunction can lead to not only disruption of oral homeostasis but also systemic-pathological
event such as aspiration pneumonia in severe cases. Although the exocrine glands-derived myoepithelial cells
have been showed to be a stem/progenitor properties, the characterization of myoepithelial cells has not fully
established. Here, we generated the time-specific Myosin Heavy chain 11 (MYH11) CreERT2/tdTomato mice
to characterize myoepithelial cells in mouse salivary glands. Myh!11-positive cells were found as myoepithelial
cells, contains about 3% by flow cytometry, suggesting myoepithelial cells have unipotency in adult mouse
submandibular glands in vivo. The data from RNA-seq showed Myhl1-positive subset was enriched for
myoepithelial cells, expressing well-known marker genes such as alpha-SMA and Krt14, and related with
the