A JAPANESE ASSOCIATION FOR
ORAL BIOLOGY since 1958

2 (KS-1~KS-3)
Higsy v RY L (JKS-1~]JKS-4)
TIMEFA 7 — Ny v RY Y L (MAS-1~MAS-4)
HAZMEHEY VRV A (CS-1~CS-4)
AL Y VRIY A (MSA-1~MSF-5)

I vFart3iIr— (LS-1~LS-7)
7y T FE— Y YRV L (US1~USI1R)

— M (5#)

— R E (RA ¥ —)




WOy -EL55hEE 1
Special Lecture Accorded by the LOTTE Foundation 1

PL-1 Roland Baron
(Harvard Sch Med and Dent Med)

[Wnt signaling in cortical and trabecular bone:

Complex cellular and receptor-ligand interactions]
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KS-2 The role of infection and inflammation in Alzheimer’s disease
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The control of odontoblast differentiation and
dentin—pulp complex formation
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JKS-2 Role of CPNE7 in odontoblast differentiation and dentin formation
Joo—Cheol Park (Dept Oral Histol-Dev Biol, Sch Dent, Seoul Natl Univ)

JKS-3 Calcium signaling in odontogenic differentiation and reparative dentin
regeneration
Reuben H. Kim (The Shapiro Family Lab Viral Oncol and Aging Res,
UCLA Sch Dent)

JKS-4  SUF 3Rt Wat ¥ 7)) ¥ 7= 5 PO M AREZ HIEL T—
3k B (BOK Bedi ARIE)



P b O P S A
Most Advanced Dental School Symposium

[ BT D5 F 1R ]
A A= T R (K BB AR M)

HEE:9H 17 H (H) 16 : 40~17 : 50
XY i BRY;

MAS-1  $RGRFIZ & 2 WikE a1k oo il i)

W% B WM ER, MEOERE, WA BT (BOK Bed k)
MAS-2 HRIEIKIZB T 28 FRBEMHEEZ 7 A 27 — Vv CTER§ %

KEE  APgr (ROK BElR &t - BRRIET)

MAS-3 5 BER RN & 2 AR S A o i T
W RIE (RRBK R ERBE)

MAS-4 Scx/Sox9 Bt i BRANNE X - BT S SO IZH ST 5
HA R, A WS B M) s Ak CIRR BREE SR AR
LR R ARG TRERE, TR A VR - HAEEREN AR
Tt

B EARENSE RO L
Symposium of Science Council of Japan

[EFEREZORKERZANICH & B
A= AFAF— W A0 (RRMEA BERE 5T 5%

EARROREE (WK 8 TReAAb)
HEE:9 18 H (H - #) 10:00~12 : 00

S8 A SY

CS-1 PR O EAE TP OHMEFE B & OBHe A% Ot & 1 BILIFR IZ 260 < SO i 2
HEHA D B &
vaAs AT (BOK Besd A:Ab)



CS-2 e~ 4 7 ang F+—ADWENEOH~D T 7 a—F
IF #EA Lk Beth HOREFRIERS)

CS-3 BB T2 & % H OB PEHER A O3 ] — B SRR IR DR 72 2 i —
AR mE (R BElRis DREDFRg)

CS-4 X % Fl v 72085 oo 36 20 A By o ZE AR BT BLEE & AR AT - WA OIS
H
TROEh (BERHRFIR BEPEH  Sedubh Rl REm)

BA122 2 KR L Main Symposium

ALY URI YL A
Rl

F—AF A= R OUNk REEGERE  EaEE 5

T AL
Pl e GREER 7/ Abiget wigAE)
H B:9H17H (H) 9:00~11:00

= i CaY

MSA-1 ATV bR AE ST BOE O 9k REFFAT (2360 IR MR %
Fhil FE OFEKR 77 2%t JERed)
MSA-2 #gHlAbH+ RANKL DR EAB 7256 L7230 D
PRH M (FVZ 7 VBT BERAYRA)
MSA-3 AR T 7 ¥ —ERED G TIRE & IGEFENDER
B 3 CRERFF IR berkRE  KEBCREFIER#E WigEr  BREEEE)

MSA-4 BEMRREAER [V 7o x®] #EE—ZFNIR0O5DE EPELEE»OHRT -
7o—
Ay IEW, AR Pt (BOK Bk PR TR g



A VRITILB
[P R REEI R DB L ]

F—=AFAH— AR HE (BEK R

BH U GLBERER W %)
H K:9H18H (H %) 9:00~11:00
24 B &Y

MSB-1 Basic research: Future directions to restore salivary gland hypofunction
James E. Melvin', Taro Mukaibo"? Yusuke Kondo’, Tetsuji Nakamoto®
('Secretory Mechanisms and Dysfunction Section, Natl Inst of Dent and
Craniofac Res, Natl Inst of Health, “Dept Oral Reconstruct and Rehabil,
Kyushu Dent Univ, *Dept Prosthodont, Matsumoto Dent Univ)
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MSD-1 How to control the cupsal patterning; epithelial morphogenesis
Liwen Li', Qinghuang Tang', Takashi Nakamura®, Hayato Ohshima®, Han-
Sung Jung"* ('Div in Anat and Dev Biol, Dept of Oral Biol, Oral Sci Res
Cent, BK21 PLUS Project, Yonsei Univ Coll of Dent, “Tohoku Univ Grad
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US2-1 Altered salivary gland function in a mouse model of X-linked hypohidrotic
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US8-1 WNT signaling and cathepsin K as therapeutic targets
Roland Baron (Harvard Sch Med and Dent Med)

US8-2 Roland gave me a seed of my research
Kazuhiro Aoki (Dept Basic Health Eng, Tokyo Med Dent Univ Grad Sch

Med Dent Sci)

US8-3 The osteocyte as a therapeutic target in the treatment of osteoporosis
Yoshihito Ishihara"? Mary L. Bouxsein®*®, Roland Baron"** ('Harvard
Sch Med and Dent Med, USA, *Dept Orthodont, Okayama Univ Hosp,
Japan, *Harvard Med Sch, USA, ‘Endocr Unit, Mass Gen Hosp, USA, °Cent
for Adv Orthop Studies, Beth Israel Deaconess Med Cent, USA)

US8-4 Regulation of sclerostin expression by bone resorption
Masanori Koide (Inst Oral Sci, Matsumoto Dent Univ)

US8-5 Roles of Wnt signals in bone resorption
Yasuhiro Kobayashi', Shunsuke Uehara® (Inst Oral Sci, Matsumoto Dent
Univ, “Dept Biochem, Matsumoto Dent Univ)
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PL-1 Wnt signaling in cortical and trabecular bone: Complex cellular and receptor-
ligand interactions

ORoland Baron, Kenichi Nagano, Francesca Gori

Harvard Sch Med and Dent Med, and Massachusetts Gen Hosp, Boston, USA

There are several Wnt ligands that are secreted by several cell types in the bone micro—environment. In
addition, Wnt ligands function with an entourage of receptors, co—receptors, agonists and antagonists that
can enable or prevent activation of Wnt signaling. Furthermore, the ligands and the receptors can activate
canonical, non-canonical or both signaling cascades.

Among the ligands, R-spondins (Rspos) are considered activators of canonical Wnt signaling and thereby
should exert a positive influence on bone. Rspo3 is highly expressed in skeletal elements during
development and is associated with bone density in GWAS studies. Rspo3 is expressed in MEFs and in
osteoblasts (OBs) and its expression increases during OB differentiation. While global deletion of Rspo3
results in embryonic lethality, Rspo3 haplo-insufficiency led to an increase in bone formation rate (BFR)
in mice. Rspol null mice also develop high bone mass. In vitro haplo-insufficiency of Rspo3 results in
increased OB differentiation. Remarkably, lack of Rspo3 leads to activation of canonical Wnt signaling. In
addition, Wnt3a decreases while Dkk1 increases Rspo3 expression suggesting a feedback loop regulating
Rspo3 and thereby canonical Wnt signaling. Finally, deletion of one allele of Dkkl or overexpression of
DKkI in Rspo3+/_ mice aggravates or normalizes the Rsp03+/_ bone phenotype, respectively, confirming
activation of canonical Wnt signaling in these mice.

Other examples of the complex interactions involved in Wnt signaling in bone are the effects of deletion of
the soluble antagonist SFRP4 or of the Wnt 16 ligand. In both cases, the main phenotype is an increase in
osteoclast numbers and activity, mostly due to local activation of non—canonical Wnt signaling, with both
direct and indirect effects on osteoclast precursors.
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Innate immunity and inflammation

(OShizuo Akira'’, Takashi Satoh'’

"WPI Immunol Frontier Res Cent, Osaka Univ
*Res Inst for Microb Dis, Osaka Univ

Innate immunity was formerly thought to be a non-specific immune response and considered to be the
remnant of immune system. However, the discovery of the Toll-like receptors (TLRs) has shown that
innate immunity has considerable specificity, and is capable of discriminating between individual species of
microbes by TLRs. Subsequent studies have shown the presence of pathogen recognition sensors in the
cytoplasm. On the other hand, these pathogen recognition receptors are activated not only by microbial
components but also by endogenous ligands, which indicates their role in pathogenesis of chronic sterile
inflammation and autoimmune diseases. It is speculated that activation of these receptors is responsible for
the cause of atherosclerosis, diabetes mellitus and metabolic syndrome.

Accumulating evidence indicates the existence of distinct macrophage subsets that exert different biological
functions. We previously showed that IMJD3, a H3K27me3 demethylase is involved in M2 polarization of
macrophages in helminth infection. We also found that Trib-1 knockout mice lack tissue-resident
macrophages and show metabolic syndrome, indicating the role of tissue-resident macrophages in the
maintenance of adipose tissue homeostasis. Recently we have identified a novel monocyte subset involved
in lung fibrosis. I will review innate immunity and talk about the functional difference of macrophage/
monocyte subsets.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Regulatory mechanisms of orofacial sensation in the insular cortex

(OKobayashi M
Dept Pharmacol, Nihon Univ Sch Dent

The insular cortex (IC) plays critical roles in the processing of multiple sensations such as gustation,
visceral sensation, and nociception. Although the IC structural organization of these sensations has been
elucidated, the mechanism how multiple sensations are integrated is unclear. To answer this question, we
have examined excitatory propagation in the IC and adjacent somatosensory cortex using an in vivo optical
imaging technique. In addition, the physiological and pharmacological profiles of synaptic connections in
the IC have been explored by multiple whole—cell patch—clamp recording. Our studies have demonstrated
that a part of IC neurons processes multiple sensations, and these IC neurons are closely interconnected by
GABAergic synapses. Interestingly, the excitatory propagation is easily potentiated by tetanus stimulation
of the IC, suggesting that the IC local circuits are highly plastic. Therefore, disturbance of peripheral inputs
from the orofacial region may induce plastic changes in the IC, which may induce abnormal sensation such
as hyperalgesia. Now, we are focusing on the mechanisms how the trigeminal nerve injury induces plastic
changes in the IC. In this talk, T'll introduce our recent findings of the IC.

Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Clarification of alveolar bone remodeling mechanism based on Wnt signal

(OKobayashi Y

Matsumoto Dent Univ, Inst Oral Sci

Bone is continuously remodeled by bone-resorbing osteoclasts and —forming osteoblasts throughout life.
This phenomenon is well known as bone remodeling. Bone remodeling is important for orthodontic tooth
movements as well as treatments of osteoporosis. Therefore, establishment of molecular mechanism of
bone remodeling is a long-standing problem in dental research as well as bone metabolism.

Wnht activates S-catenin—dependent canonical and —-independent non—canonical signaling pathways. The
activation of Wnt//A-catenin signals induces the differentiation of osteoblasts and the expression of
osteoprotegerin to suppress osteoclast differentiation. However, the role of non—-canonical Wnt signals in
bone resorption remained unclear. As a result of research on roles of Wnt5a, a non—canonical Wnt in bone
resorption, we found that 1) osteoblast linage cells strongly express WntSa; 2) Wnt5a promotes the
expression of RANK through Ror2 receptors in osteoclast precursors, which in turn enhanced RANKL-
induced osteoclast formation. Furthermore, we found that Wnt5a-Ror2 signals also promotes bone-
resorbing activities of osteoclasts. In this lecture, I would like to introduce recent findings on non—canonical
Wht signaling in bone resorption and formation and discuss about roles of Wnt signals in alveolar bone
remodeling.

Conflict of Interest: The author declares no conflicts of interest associated with this manuscript.
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O - R ZIT, TGF-B1 12X 3 5 invivo B & O invitro HEAER 27, 85127
ZRAYIH T F X Vet X ) TGE-B1 % %4k (TGFBR1) % 43 L, TGF-81 & O HAEM % W[ 45
fif G- E — A L F— 83 (TR-FRET) Z W2 ) Y LEEE T v A 12C ‘ﬁbt[ﬁ
2] Latent TGF-A1 (3T F X VEIRBBRIC BT 5427 — J TRIETRBI D S, FHC
WcEWIEBZ/R L72. TGF-A1 & MMP-20 TiEM L &1, KLK4 TIXIEEIIZH - 72, In Vivo
MEAEH CTIZEEREMO FTET A 045 = V12 TGF-B SEE L TW5bB ¥ 4 THERET 5 2 L8
HI U7z, Invitro #5EEBRTIE, FEEHET AT X5 VIZIZE 52 TGF-B1 A TX 5%
HLTWAZEDHH L. KEMT 20y =y 208l eiElER iR 7 A ar=r =&
K& TGF-B1(Amel-TGF-81) 7S E NV 1:1 THAELTWAH Z LAV L 72, TR-FRET FEEiCig,
Amel-TGF-f1 (& TGFBR1 IZ#EAT 5 Z & TY VI IMEENELITT L Z LR Enz. [HR] =
F AIVEEHGRREIZBIT A TGF-A1 DA — b2 ) YMEfIEX, = FAVv7Tasr7—¥BL07 A0
Ty EOBERRMEEHOT TIrbTwa.

[(FIZHER] HFE IR N L2 EET 5.

TGF-51 autocrine signaling and enamel matrix components

(OKobayashi S', Yamakoshi Y°, Yamamoto R, Asada Y'

"Dept Pediatr Dent, Tsurumi Univ Sch Dent Med
’Dept Biochem Mol Biol, Tsurumi Univ Sch Dent Med

The objective in the present study was to elucidate the dynamics of transforming growth factor-beta 1
(TGF-B1) autocrine signaling during enamel formation. Methods: The gene expression of latent TGF-A1
was analyzed by quantitative PCR using enamel organ epithelia corresponding to the secretory, transition
and maturation stages. Activation or inactivation of TGF-B1 by enamel proteases was evaluated by
determining the alkaline phosphatase-inducing activity in human periodontal ligament cells. Both in vivo
and in vitro protein—protein interaction for amelogenins were also analyzed. TGF-/1 signaling was
determined by kinase assay with the method of time-resolved fluorescence resonance energy transfer (TR-
FRET). Results: The latent TGF-A1 was expressed in three stages of ameloblasts. Enamelysin activated
TGF-/1, while kallikrein 4 lost its activity. Both in vivo and in vifro studies revealed that there are
amelogenins unbound or bound to TGF-A1 in porcine immature enamel and that the amelogenin-TGF-51
complex (Amel-TGF-B1) possesses the further binding ability. Moreover, the dynamic light scattering
analysis indicated that the binding state of Amel-TGF-81 corresponds to amelogenin trimer and active
TGF-A1 homo dimer with a molar ratio of 1:1. The Amel-TGF-A1 enhanced the FRET signal.
Conclusion: TGF-1 autocrine during enamel formation proceeds under the close interaction with enamel
proteases and amelogenins.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Y-2 SFREGEHERZFIAU 7= Streptococcus agalactiae O > 7 IVERD FREE R DIEEE
AT

O et
BOK Besk RS

Streptococcus agalactiae 1, LR OMEEREIE RO -2 HHEETH 5. KRS 7 VIR TS
SNTRIELHE R EAET I ST, MRIRE D > 7 IVERREER NanA L HHFEPED 45
F NonA 243 %. NanA (%, HERRDOIEREICHG T LM RIKEOWERFTH 5. ARWF7ETII,
S. agalactiae \Z 313 % NonA D531 ift 7% H IHEREINT 217 5 72.

RRARERAT 2720, L VKB D nanA BIZFOA Va7 2EL, 51 R %2 /E
W L7z, 20K, nanA BIZ ANy v 7%, MiRKEZET mitis #EL VIR Z E LT 58
&, Streptococcus iniae & S. agalactiae 75 72 HHEIZKB Sz, ELOBIREZ L L 728 25,
Wi 9 ERH D nanA BARTIIERITTROGIRI DD 02> TW 72D LT, S. agalactiae D nonA BAz
FIIFFVHIR TICH A 2 EAURE E N7z RIZ, S. agalactiae A909 ¥k % Btk & LT nonA REFE,
B L nonA REMRITMIRKIRE O NanA Z3EA L7-REER L, 27 VRS HRE L © MRILE N
B~ DBRARE, & MIHIZBIT A HhEE 2 i L7z, AR E nonA RIKRIE > 7 VIR 551
2RSS, RBPANSAIRD SN o7z, —J7, NanA 5Bl nonA RERIZE Y 7 VRS
R 2L, HEOREEY 7TIVIELZ 5 L 72, & 512 NanA 383 nonA KR, BFAEKRB X O
nonA KR & B L CH BISRE IR AE NI~ DR A 2R L7228, M H I 3B1) % 850
BBIIAEICK T L. 7 AMEREET VBT E RO B L2 2 A, A
BRI S Wk E DA B LR EDTRD LN o5 7255, NanA FH nonAd KEMRD I H T DA {71
MR E L THEICIR T L2, SRR S, NonA I3#(LOBR TS 7 IV EE %
By, 8. agalactiae DIFFEEIZH G LW EAIRENT. £72, S. agalactiae \ZBF 5 ¥ 7 IIVIR
SRR, RIS T VERZ 5T A 2 E THOELIZE o TRFNZE K 2 EATRE N7,
[(FIHHER] FH IS LN L EEST 5.

Functional analysis of sialidase from Streptococcus agalactiae based on molecular
phylogenetics

(OYamaguchi M
Dept Oral Mol Microbiol, Osaka Univ Grad Sch Dent

Streptococcus agalactiae is a leading cause of bacterial meningitis in newborns. S. agalactiae possesses a
protein, NonA, with homology to the pneumococcal NanA, known to have sialidase activity and promote
blood—brain barrier penetration. In the present study, we analyzed the function of NonA in the pathogenesis
of S. agalactiae infection. Phylogenetic analysis revealed that S. agalactiae and Streptococcus iniae are in
the same cluster, while another cluster is composed of mitis group Streptococcus including Streptococcus
pneumoniae. Molecular evolutional analysis indicated that pneumococcal nanA was under stronger negative
selection than nonA. In addition, S. agalactiae wild—type and AnonA strains were found to lack sialidase
activity, though forced expression of pneumococcal NanA in S. agalactiae induced degradation of the
terminal sialic acid on its exopolysaccharide capsule. Deletion of nonA did not change the survival rate of S.
agalactiae following human brain microvascular cell invasion. On the other hand, S. agalactiae expressing
NanA showed increased invasion of the cells. However, forced expression of NanA removed terminal sialic
acid residues from the capsule, thus restricting bacterial proliferation in human blood and in infected mice.
We hypothesize that nonA has lost enzyme activity, allowing preservation of an effective host survival
factor, a sialylated exopolysaccharide capsule.

Conflicts of interest: The author has no conflicts of interest to declare in association with this study.
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Y-3 EatNERAERH o iR DIRREFZ R (R85 ¢ % FlREME

OmZ ', Tk Bk, ok mE, fivk B3P

SRR ERITTE . IRER AT
K BElREEE  LUREDTTE
TR e BEIRIRS SRR

[T 5] 2 BUBEIRIG AR S N B ARG BIEHR O Y 2 7 B E L CHIBIR OM A2 H 0, Z OlEN;
AR D OB 22 W EENR B ORI X D BHREZ EET 5 L E 2 5N Tw5, FRZ R
fRI1Z, Toll B2 (TLR) 4 L, KIEZX BT 5 2 EAEFEH LNk > T b, SRR
Thb/NVIF VI, CD36 24 L CHIBNIZID AT NA Z EAMLNTEY, CD36 A
TLRs 3L &, BURIELZERE T2 L MEIN TS, IHFETIZ, SFIIRIIER IR %
fe LI R B O IR RIS B 53 % & kﬁxﬁﬁ%# W7o TWAA, HERNDOREBIIAHTDH
. [H#] AfFgecid 1) ARk IC B 5 CD36 583, b b H ARSI (HGE) 128U 5 2)
ﬁ@%uﬁﬁﬂﬁﬁﬁé@%iﬁﬁﬁf b A VRIS B BB X UV CD36 LERI ORISR, 3) IR &
Porphyromonas gingivalis (P.g) LPS % 72 Ci%fﬁﬁ‘ X B ILFIE DB OWTHENT L2, [JiEE)
Es A (HFD) ~ ™7 2 OB LKL 517 5 CD36 % Iﬁ%ﬁﬁfﬁﬁﬂtac%‘%@ﬂifﬁﬂﬁtt
HGF 2B} %79V 3 F Vg, CD36 FLEH], P.gLPS T 72135 HWAD SIETES 4 b h 4 VA
XITTHEE, mRNADHLWIEY V287 LNV THRE L7z, [FS & %% 1)HFD 7r77\ul"]ﬁ
HMESFHIPRIC BT 5 CD36 FHLIF B AER <~ 2 L iR L, BEIEEICEA L TW/:. 2)HGFIZB
WT/NV I F VBRI IL-6, IL-8, CXCL1 ZDH 41 A4 VEAEZFEL, CD36 HEANICI VA
SIS Sz 3) 2V I F VRIS X B9 A b A VAR, Pg LPS F 23S0 AR &
WMTHIEICL DBz, CNOHERE2S, SANRTNEZ i L 7R H RS OFR R ~DR
BATRIE S 7z
[(FIFMER] ZH IS LN L2 EST 5.

Possible involvement of saturated fatty acids in pathogenesis of periodontitis

(OShikama Y', Kudo Y?, Ishimaru N°, Funaki M’

"Dept Oral Dis Res, Natl Cent Geriatr Gerontol
’Dept Oral Mol Pathol, Tokushima Univ Grad Sch Biomed Sci
’Clin Res Cent for Diabetes, Tokushima Univ Hosp

Type 2 diabetes (T2D) is characterized by decreased insulin sensitivity and higher concentrations of free
fatty acids (FFA) in plasma. Among FFA, saturated fatty acids (SFA), such as palmitate (Pal), have been
proposed to promote inflammatory responses. However, little is known about the clinical significance of
SFAs in periodontitis. In this study, we showed that: i) Human gingival fibroblasts (HGF) have cell-
surface expression of CD36, which is also known as fatty acid translocase. ii) Pal induces pro-
inflammatory cytokines secretion in HGF. iii) Porphyromonas gingivals (P.g) LPS and heat killed P.g
augmented Pal-induced cytokines secretion in HGF. These results suggest a potential link between SFA in
plasma and the pathogenesis of periodontitis.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Y-4 Shh/Ptch & EGF/ErbB > 7 F VI35 AN ICEE FIR OB ER 2 fE§ 5

OBk B
BIHOK B SRR

SRR ETRICBIFAEELA A ALTH Y, Bir 2RI X0 R 2209 12 )
ENTWE. WEEIRZE &40, BliEe L% 0iEx, LR EHEOMOSTHE T4abb
R - EAERIC & o THOBIERBIEK % #17 S 4. BIE, EGF, FGF %2 £% { OB ERFH°
HHTFBREIEO IR 2 T4 L E£ 20N T0w52, THORTBOMEEHIZOWT
WAL EPRZ W, —J), N VERy 7 773I1)—Thb Shhid, HEREOEIH EELRE
W7 x4y b UCHERERR, B, Bk L, 2 0HRERRICES L Tnws 2 EBAenTE)Y,

Shh R~ 7 A TITMEHE IR O BRE 2R ERBEEZ R T I LI MESIN TS, KR TIE, &b
IR REIE R 2 A HE A\ HI 83~ % Shh/Ptch & EGF/ErbB ¥ 7 F VO BIRICHE H LR 2175 72,

ZO%EF, Shh (X7 FREIE ORI K 2 123 555, Z OIEHERRIL EGFR ¥ ¥ 737 B D
HBREY) YEBALDOTLHEIZ L B T o 72, F 72, real time RT-PCR D526, B0 MR %
Shh THLEE§ % & EGFR 7 7 X V) — (Erbbl, Erbb2 B £ U Erbb3) @ mRNA 2312 T, EGF ) #
Y877 39— (Egf Tgf-a B XU Nrgl) ® mRNA HFHIHECTHREMICHMT 5 2 L2950 7.
X512, Shh ¥ 7 F VOEEE R T TH A Glil D mRNA I L TW5EZ & 0h o7z Dok
R LD, Shh i Glil ®%B % LA &, MIEICHBIT S EGF ligand DFEIL i & FREIZBITS
ErbB B2 NS4 % Z L 12X ) EGF/EGFR (ErbB) ¥ 77 )V & {EMAL L 0B I B R % A2t & &
HZEDVBHLENIIR ST,

[(FIFMER] ZEHRZIABHEDS LW L2 EST 5.

Shh/Ptch and EGF/ErbB signals cooperatively regulate branching morphogenesis of
fetal mouse submandibular glands

OMizukoshi K
Dept Pharmacol Asahi Univ Sch Dent

Branching morphogenesis (BrM) is a basic developmental process for formation of many organs, such as
the lungs, the kidney and all exocrine glands including salivary glands, driven by epithelio-mesenchymal
interactions. The fundamental processes of epithelio-mesenchymal interactions depend both on a variety of
growth factors and their receptors, such as EGF ligands and EGF receptors (ErbB) and FGF and FGF
receptors. Hedgehog family including Shh are well known as a morphogen that plays many important roles
during development of numerous organs including salivary glands. In this study, we investigated the
relationship between Shh/Ptch and EGF/ErbB signals of developing fetal mouse SMG. Shh significantly
stimulated BrM and induced phosphorylations of ErbB1 and ERK1/2 in SMG rudiments. Shh also
significantly induced mRNA syntheses for EGF ligand and ErbB family. Induction of mRNA level of Egf
was specific in mesenchyme and inductions of mRNA levels for Erbbi, Erbb2 and Erbb3 were specific in
epithelium of SMG rudiments. Glil transcription factor level was dramatically elevated by administrations
of Shh to cultured SMG rudiments. These results suggested that Shh stimulates BrM of fetal mouse SMG
through an activation of EGF/ErbB/ERK1/2 signaling systems, and the stimulations by Shh may be
regulated by the transcription factor, Glil.

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

o7



J. Oral Biosci. Suppl., 2017

KS-1 7IVIYNA T —IREERIBOFER ERIREMEICE T 2L L ERH

O&EH %l
FOK - Bedk BRREMIE

TIVYNA <=5 (AD) ORI R e U CEW MM Icmz, 7394 KB % X
7 (AB) Z# FERE G ETHEANE, ZFLTE 790 R AMBERMELILBmOhTnE,
NECTOMNTS, BN AB mOBTER 22 B MA RSN O & 7 ERUREL R L, Ml
HEERTDLEVIRIEA DALV EZONTE., L2ALFFICINT TITHIMISED B
72N AB BOIRT 2 HiE L 72BHBERRBICOWTIIRII L Twivw, 2o e LT, ZEAW
DOEFIT AD FIED 10~20 LA LRI HBIG L CTHB Y, FRHVE & I S NN AB =D
RIS A HRARBEDHER L AD LW EHE SN T WD, T2 TP ABEEIIOWTIE, AD %
FER ) A7 RIREIR L CHRIERT IS/ AT B EHIE# & L CoEfrbhTwa. —F, AB %
5 &, AN L BAD X H = X LD VBT RIZICA 2 A% v, TR, SICHEA
7270 KT 4 FEEMENT S, FEMERILCTH 5 2770 THIBLAAAE T 5 IR B AR R JE BSOS
RIS AD ZHEY A Z WK ELKEGLTWAIEDNW LN oTE . Thbh, BEEL
LTAD Z# 2, BIEBHEICBWTABR Y 72| & 27 [Cellular Phase | DPFATINE &% 2
SNB X IR, FOMINIEPAISICO 225 WSS Tw b, FTr 3L, AS
WCED T A PSS MIBWTHHFESINDL KIEME 71 T 7 —¥ KLKT 25N AR =3 X U
REMEZHE L ChEZ 252 E L, Cellular Phase (281 5 872 4 BISEE ) 75F & 742 B W] RE
xR L7z,

[(FIMER] ZEHZIABHLDS LW L2 EST 5.

Novel insights in the pathogenesis and drug development for Alzheimer disease

OTomita T
Lab Neuropathol and Neurosci, Grad Sch Pharm Sci, Univ Tokyo

Pathological features of brains of Alzheimer disease (AD) are massive neuronal loss, senile plaques
consisted of amyloid-3 protein (AB), and neurofibrillary tangles by aggregated tau. Several lines of
evidence suggest that chronic increase of brain AS level causes the intraneuronal tau aggregation, thereby
leading to the neuronal cell death. However, several attempts to develop the effective AD therapeutics by
reduction of the brain AB levels have been failed. Because the deposition of senile plaques has already
started from 10-20 years before onset, brain dysfunction would not be recovered by anti-A/3 therapeutics
after the symptoms appeared. Thus, AS-targeting therapeutics have been tested as a preemptive/preventive
medicine for individuals at high-risk. Moreover, mechanisms connecting A/3/tau/neuronal death remain
unclear. Recently, genome-wide analyses revealed the pathological roles of lipid metabolism and
inflammatory response in AD. Thus, in the chronic pathological process of AD, understanding the “Cellular
phase” induced by A and tau would be critical for the development of novel therapeutics. We have
identified that the expression of inflammatory protease KLK7 in astrocyte is induced by Af, and KLK7
regulates the A deposition and neuritic changes in brain. KLK7 might be a novel drug target molecule in
the Cellular phase of AD.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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KS-2 The role of infection and inflammation in Alzheimer’s disease

OlJessica L. Teeling
Biol Sci, Fac Nat and Environ Sci, Univ Southampton, UK

There is growing evidence for a role of microbial infections in the onset and/or progression of a number of
chronic neurodegenerative diseases including Alzheimer's disease (AD). For example, AD patients
progress 5x faster when exposed to systemic bacterial infections. While these observations further support a
role of the immune system in the pathogenesis of AD, the underlying biological mechanisms by which
systemic infections drive disease progression are incompletely understood. We have shown that a real-life
bacterial infection with an attenuated bacterial strain of Salmonella typhimurium results in long-lasting
changes to the blood brain barrier, microglial activation and infiltration of lymphocytes into the brain of
adult mice. Using experimental models of AD (Tg2576) we show exaggerated innate immune cell
activation in the disease—affected brain regions, and this was associated with increased amyloid load. To
explore if systemic infection affects disease progression equally at early and late stage of disease, we next
investigated amyloid load, innate immune activation and BBB permeability at different stages of disease (ie.
Tg2576 at 12, 16 and 20 months) in the presence or absence of systemic bacterial infection. We will
present data on amyloid load at these different stages of disease and explore how plaque load correlates with
measures of neuroinflammation, including microglial phenotype and cytokine production. These
experiments will allow us to test the hypothesis that environmental stimuli, such as systemic bacterial
infections, will contribute to earlier onset and progression of neuronal loss in experimental models, similar
as reported in AD patients.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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KS-83 ®WAREICLD7ILYNA YT —KRREDRELFRBRZRELTOAT TS
CEORE
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WIREG L 727 A4 0V AR DS ZALITHE ) SRR TFIZ L ) FEEIEL, 7V A < —3
(AD) ZH|&ER T &) [TERPERDL] 13X 1980 FEAITFEME Sz, —T5, 1990 448, 18V
RIED AD DJFR & 72 5 L) [IRISREIRE ] DB S 7z, S 512, SRR G I % Fibt
LT ETADRREOHER T 25 2 B RBEN, HFHEN TS, LA L, B AD
WENTL25 A DALV TEAHREDIZ V. &L, b FEELEEHENETH
% Porphyomonas gingivalis (Pg W) H¥ LPS % H4E~ 7 R IZIBMMICEYRETL L, 370y
V7BV —LBENT T B (CaB) D70 Hh A8—E-1 1AL X % IL-18 FEA
s, =2 —a BT AH CaB IMRAFE L 72T I a4 FBEAL S IZAE - SLIERIKT 2 & AD
FOREDNRIET A 2 /A L7z 512, Pg W LPS Z B MMICHiE~ Y A ICEHBHET 5 &,
BERMIASH 7 73~ S (CatS) 2 & B 70577 —BiHt b2 B Ao HIL %2/ LT IL-6 % PEE
WL, Th17 M5 Ab et 3 5 2 L TG REXMIET 52 & 221k, —J, PgW
LPS 2L 52D LX) B bLIZ AR~ 7 A, H4E CatB K~ ™7 A7 & NZH4E CatS KIE~ ™ AT
BED LN Lol TNSDOHENSHIET Y 2T P WIEGZEY, CatS 134 BT KE
VIFNVEHEET A ETHANORIEY 7 FIVEERREL, X 512 CatB ZMNICB T 5 KIE
YU FIVEBIET A ETAD MIRREZ X T EEZONSL. ADRBIED SERICIZT I 1
A RBOERIIIE =2 L ) EEOERBEOMD MR, BOWENIMHEE L. D72 AD Hi—
HEIET A L BHBIIWOCTHEETH ), AD ORIERETZ ESEL-OOHFHEEN» SO T 7
O—FDMEVIIKRELBERZRDVBDHDLEELEZONS. T-HWEHRO FEHERIZIMA, CatB 7% 5 N
CatS OFFFRAYPHLEF 2 EHIC L 5 AD OFIERHE 2 T W RETEIC oW T H EET 5.
[(FIZHER] HE IR N EZEET 5.

Critical roles of cathepsins in linking between periodontal disease and Alzheimer’s
disease

OWu Z'?, Nakanishi H'

"Dept Aging Sci Pharmacol, Kyushu Univ
’OBT Res Cent, Fac Dent Sci, Kyushu Univ

A number of clinical and experimental studies have revealed a strong association between periodontitis and
accerelated cognitive decline in Alzheimer’s disease (AD), however, the mechanism of the association still
remains unknown. Recently, we have shown for the first time that chronic systemic exposure to
lipopolysaccharide from Porphyromonas gingivalis (PgLPS) induces AD-like phenotypes, including
neuroinflammation through activation of microglia, accumulation of amyloid B and impairment of learning
and memory in middle-aged mice, but not in young mice. Furthermore, cathepsin B (CatB), a lysosomal
cysteine protease, plays critical roles for inducing these AD-like phenotypes. More recently, we have
revealed that chronic systemic exposure to PgLPS amplifies CatS—-dependent systemic inflammation by
facilitating the differentiation of Th17 cells through activation of dendritic cells in middle—aged mice, but
not in young mice. Therefore, both CatB and CatS play critical roles in the link between periodontitis and
AD. At 5 years prior to symptom onset, accumulation of amyloid A3 in the brain peak and hippocampal
volume is severely reduced. Therefore, effective management of periodntitis is a potential alternative
approach to preventing and ameliorating AD. In addition to the dental approaches, CatB and CatS may be
therapeutic targets for preventing periodontitis—associated AD.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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JKS-1 &DSERBEOERHISRERRE & iR 0T
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Bk Bileeh ML RE

EYOLORGEGS LOWBRO—DICHEND L. A2 DN S121E, IMERUIWN 2 &YW
HEIZH L TORBRIZHATBY, OB L2ZF25s CTBHEL, L@ ICHAET S
CORRFEAEBRSICIB VT, MIEAYED S5 070D IR adult stem cells (&
i) 2SFAET 5. BRFHHIBICEBWTY, A, BFE - BERE, SoUIHIT, MEEN TR
MICRT - SN DRI, WP EWBERDZ LI LIIRLMONHETHS. Ih
FCEAIE, Ty b, T RAZHCEOUE], TR, BRSO R OBGEIWEEE TV H»
T, MR EZRORMIEE A 7 = XL 2R L TE2. 72, MR - R iR o o
IR BRI HBEIZERE T A 2 D HON TV DA, FOHEBMEBICBWLTIE, EEENICIESR
FHEIIMZ, PR EINEEEEH 5.

B ORERICHEBAEWVBEEN 2D o TW b DI, RMEW L L JBICHELE T Sl 51LbE
W5 & ZAHDRE . WEIIEEIZE D 2 ORI &2 2 D3RSl Th 5. KL,
I DR T H 2 IER PR ZE (RN 2454 1R IE & — e BEIERIIE 12 0 2 2 ) 2 R
LCEMiiaz I XV L, invivo IBEE T IVERE AR, WEHIZB T2 HEEMRO/REL Z0
SALBBICOWTHH O NIZ L TE . ZOREZNRN—ZIZ, EREZEZON TV LD ERLZLHD
HEZROWBBEA 7 = AL OHBUGH 2B L7z, ZoORGEICBWTIE, SEHlc i
FACH AN (RaiaRek) (o3 2 mibifie (R Ek) & 3k E 4 eIz 51t
T AHMBEEAE (RBK) 2L, HEBOREICL > TRERLZBEA DX LWL LE2 5.
SRS A A O 7LEE &M > 7 F VOM BRI X o THE S5 B4 O Ffi,
Z L CHilia s AL 12 B 2 AR O BhRE & 3 LRE - HERFBRRE O BRMARAS,  BRHE O A PR E
HILOEELR AT v T THHEEZOLND.

[(FIZHER] ZFE IR N L Z2EET 5.

Pulpal healing mechanism after exogenous tooth injuries and characteristics of dental
pulp stem cells

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

Dentin—pulp complex is capable of repair after tooth injuries such as caries, attrition, abrasion, and dental
procedures including cavity preparation, resulting in tertiary dentin formation. Adult stem cells are of
paramount importance for physiological tissue renewal and regeneration following injury. To elucidate the
biological property of dental pulp stem cells, their localization in vivo has been one of the most important
subjects in dental pulp biology. Recently, we demonstrated the existence of slow—cycling long-term label~-
retaining cells (LRCs), or putative adult stem/progenitor cells, which reside in the dental pulp. Using
several tooth injury models such as cavity preparation, tooth replantation, tooth or tooth crown
transplantation, and tooth germ transplantation, we have clarified the dynamics and differentiation capacity
of LRCs postoperatively. On the basis of these findings, we proposed the new hypothesis that both
progenitors and stem cells are equipped in the dental pulp and that the stem cells with proliferative capacity
play crucial roles in the pulpal healing process following the exogenous stimuli in cooperation with the
progenitors. Our understanding of pulpal healing mechanism after exogenous tooth injuries and
characteristics of dental pulp stem cells would lead to the essential step for the realization of regenerative
dentistry.

Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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JKS—-2 Role of CPNE7 in odontoblast differentiation and dentin formation

(OJoo—Cheol Park
Dept Oral Histol-Dev Biol, Sch Dent, Seoul Natl Univ

Tooth development involves sequential interactions between dental epithelial and mesenchymal cells.
Circumstances like caries, abrasion, trauma, and etc., may cause tooth dentin or pulp exposures. Proper
capping materials should be applied to such exposure sites to preserve pulp vitality and eliminate dental
pain. Our previous study demonstrated that Cpne7, identified in preameloblast-conditioned medium,
induces odontoblast differentiation and mineralization in vitro, and promoted tertiary dentin formation in
beagle dog IPC (indirect pulp capping) model. The aim of this study is to investigate the effects of CPNE7
in odontoblast differentiation and dentin formation in vitro and in vivo.
Artificial tooth defects in varying depths were generated in beagle premolars. For hypersensitivity model,
the dentin exposure was left open after treating rhCpne7, while for DPC (direct pulp capping) model,
composite resin filling followed treating thCPNE7 and MTA. Tertiary dentin formation was histologically
evaluated 3 weeks after the experiment.
Cpne7 induced odontoblast differentiation and promoted formation of dentin/pulp-like tissue with
formation of tubular dentin in vivo in dental or non—dental mesenchymal cells. We observed tertiary dentin
formation in both the hypersensitivity and DPC model. The regenerated dentin showed the characteristics of
physiologic dentin. In hypersensitivity model, dentinal tubule structure was clearly observed beneath the
remaining dentin. In DPC model, tubular dentin structure was observed instead of bone-like osteodentin
commonly formed in MTA capping. These results suggest Cpne7 is a diffusible signaling molecule that is
secreted by preameloblasts and regulates the differentiation of mesenchymal cells into odontoblasts.
Therefore, regulation of Cpne7 expression in mesenchymal stem cells could be a novel therapeutic
approach for the treatment of diseased dentin—pulp complex. In addition, Cpne7 may serve as a potent
capping material for pulp exposure and remediating agent for dentin hypersensitivity.
The author indicates no potential conflicts of interest.
1. Choung HW, Lee J-H, Shon WJ, Lee JH, Y. Ku, Park JC. Tertiary dentin formation after indirect pulp
capping using protein CPNE7. J Dent Res. 95(8):906-912, 2016.
2. Oh HJ, Choung HW, Lee HK, Park SJ, Lee JH, Lee DS, Seo BM, Park JC. CPNE7, a preameloblast-
derived factor, regulates odontoblastic differentiation of mesenchymal stem cells. Biomaterials 37:208-
217, 2015.
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JKS-3 Calcium signaling in odontogenic differentiation and reparative dentin
regeneration

(OReuben H. Kim
The Shapiro Family Lab Viral Oncol and Aging Res, UCLA Sch Dent

Caries removal frequently leads to pulp exposure, and direct pulp—capping procedure is often performed on
the exposed pulp in order to regenerate reparative dentin, a physical barrier that functions as a “biological
seal” to protect the underlying pulp tissues'. Although direct pulp capping has been practiced for many
decades in dentistry, close to half of the dental practitioners still prefer complete pulp removal due to its
unpredictable clinical outcomes’, and the underlying mechanism of reparative dentin formation still remains
poorly understood. Calcium ions (Ca’"), one of the major releasable constituents of pulp—capping materials
such as calcium hydroxide (CH) or hydraulic calcium-silicate cements (HCSCs), play important roles in
mineralized tissues not only by functioning as a structural component of hydroxyapatite but also by
mediating intracellular signaling pathways that are involved in maintenance and regulation of cell’s normal
biological processes’*. Recently, we reported that ORAII, an essential subunit of the Ca’ channels that
regulates Ca’‘influx via the store-operated Ca’* entry (SOCE) mechanism in most non—excitable cells’, is
required for odontogenic differentiation and mineralization of dental pulp cells (DPCs) both in vitro and in
vivo®”’. In this lecture, we will discuss the role of calcium signaling in odontogenic differentiation and its
implication in regenerating reparative dentin at the clinical level.

[1] Song M, Yu B, Kim S, Hayashi M, Smith C, Sohn S, Kim E, Lim J, Stevenson RG, Kim RH: Clinical
and Molecular Perspectives of Reparative Dentin Formation: Lessons Learned from Pulp—Capping
Materials and the Emerging Roles of Calcium. Dent Clin North Am 2017, 61:93-110.

[2] Stangvaltaite L, Kundzina R, Bolstad NL, Eriksen HM, Kerosuo E: Deep carious lesions and other
consequences of caries among 18-year-olds at Public Dental Health Service in Northern Norway: A cross-
sectional age cohort study. Acta Odontol Scand 2015, 73:401-7.

(3] Apati A, Paszty K, Erdei Z, Szebenyi K, Homolya L, Sarkadi B: Calcium signaling in pluripotent stem
cells. Mol Cell Endocrinol 2012, 353:57-67.

[4] Tonelli FM, Santos AK, Gomes DA, da Silva SL, Gomes KN, Ladeira LO, Resende RR: Stem cells and
calcium signaling. Adv Exp Med Biol 2012, 740:891-916.

[5] Prakriya M, Feske S, Gwack Y, Srikanth S, Rao A, Hogan PG: Orail is an essential pore subunit of the
CRAC channel. Nature 2006, 443:230-3.

[6] Sohn S, Park Y, Srikanth S, Arai A, Song M, Yu B, Shin KH, Kang MK, Wang C, Gwack Y, Park NH,
Kim RH: The Role of ORAII in the Odontogenic Differentiation of Human Dental Pulp Stem Cells. J Dent
Res 2015, 94:1560-7.

[7] Lee SH, Park Y, Song M, Srikanth S, Kim S, Kang MK, Gwack Y, Park NH, Kim RH, Shin KH: Orail
mediates osteogenic differentiation via BMP signaling pathway in bone marrow mesenchymal stem cells.
Biochem Biophys Res Commun 2016.
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Odontoblast differentiation and Wnt signaling; Basis for the biomimetic regeneration of
dentin

(OYamashiro T
Dept Orthodont Dentofac Orthop, Grad Sch Dent, Osaka Univ

Dentin sialophosphoprotein (DSPP) is specifically abundant in dentin and much less so in bone tissues. In
humans, mutations in DSPP result in defective dentin mineralization. In mice, Dspp null mutant molars
display a reduced dentin thickness and hypomineralization. We previously found that the Dspp expression
is activated by WNT10a in vitro. Wnt10a is expressed in the epithelial secondary enamel knots, and that this
expression shifted to the underlying mesenchymal cells. The timing and location of this shift corresponds to
the initiation of the polarization of preodontoblasts. Interestingly, the cell surface sulfation of HSPGs
affects the Wnt canonical signaling pathway and consequently regulates Dspp expression in odontogenic
cells. Indeed, the double null mutation of Sulfl and Sulf2 genes, both of which encode endosulfatase and
modify the affinity of the cell surface HSPGs for Wnt ligands, exhibited a defective dentin matrix formation
with downregulated Wnt canonical signaling pathway. Based on such findings, we employed a biomimicry
approach using the topical application of LiCl on the amputated pulp surface to achieve transdifferentiation
toward odontoblasts from surrounding progenitor cells and subsequent dentin regeneration. We found that
novel pulp capping approach using LiCl efficiently achieved dentin regeneration in vivo.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Transcriptional regulation of endochondral bone development

(OHata H, Takahata Y, Murakami T, Nishimura R
Dept Biochem, Osaka Univ Grad Sch Dent

Endochondral ossification is critical process for human skeletal development. During endochondral
ossification, mesenchymal stem cells differentiate into immature chondrocytes and these cells undergo
well-organized sequential steps of differentiation including proliferation, hypertrophy and mineralization.
The cranial synchondroses, cartilaginous segments between the ossification centers in the cranial base, play
critical roles in the craniofacial development. Thus, to uncover the molecular mechanism of endochondral
ossification would contribute to the better understanding of skeletal disorders.

Endochondral ossification is harmoniously regulated by transcriptional network orchestrated by several
transcription factors. We have established novel cloning strategy to identify chondrogenic transcription
factors and uncover the transcriptional network involved in endochondral ossification. In this symposium, I
would like to discuss the transcriptional regulatory mechanism of endochondral ossification.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Genome-scale understanding of gene regulatory landscape during skeletal formation

OOhba S
Dept Clin Biotech, CDBIM, Univ Tokyo Grad Sch Med

Correct understanding of molecular mechanisms underlying tissue formation leads to development of
efficient strategies for tissue regeneration, allowing us to choose appropriate differentiation/regeneration—
inducing stimuli. From this viewpoint, we are currently studying epigenome and gene regulatory network,
with which master transcriptional regulators are intertwined during skeletal formation (reviewed in Trends
in Genetics, 2016) . Here we take advantage of genome-scale analyses with next-generation sequencers, i.
e., chromatin immunoprecipitation—sequencing and transcriptional profiling. Genome-scale information on
binding sites, binding manners, and potential target genes led us to propose distinct modes of action of Sox9
and Sp7, master regulators in skeletal formation, as follows: Sox9 binds to multiple distal enhancers
through sub-optimal, low affinity dimer motifs in order to ensure appropriate expression of chondrocyte
genes, whereas it also engages basal cell activities indirectly through the basal transcriptional complex
(Cell Reports, 2015; Development, 2016) . Sp7, unlike other Sp family members, binds to genomic DNA
indirectly through homeodomain transcription factors to regulate osteoblast-related gene expression; the
acquisition of Sp7 is likely coupled to the emergence of osteoblasts in the vertebrate evolutionary process
(Developmental Cell, 2016) . This presentation will review these data, offering discussion on limitation and
future perspective of genome—-scale approaches.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Analysis of contribution of bone marrow mesenchymal stem cells on bone metabolism

OMizoguchi T

Inst Oral Sci, Matsumoto Dent Univ

Bone marrow mesenchymal stem cells (BM-MSC) have self-renewal and multi-lineage differentiation
potential. Although one of the roles of BM-MSC is to be a source of osteoblasts throughout the life time,
the necessity of B M-MSC for bone metabolism is still not clear.

Previously, we tried to identify the developmental origin of BM-MSC using genetic mouse models (Dev
Cell 29:340, 2014) . In vivo fate mapping analyses revealed that part of Osterix (Osx) " cells in the neonatal
stage contributed to BM-MSC. Osx " cells-derived BM-MSC were localized adjacent to blood vessels, and
specifically marked by Leptin receptors (LepR). The LepR" cells differentiated into osteoblasts and
adipocytes with growth. Although there was no contribution of LepR" cells to chondrocytes in the
developmental stage, the LepR " cells—derived chondrocytes were observed in bone fractured callus during
the healing process.

Furthermore, we examined the 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 2017 in press) . Interestingly, PTH (1-34)
decreased BM adipocytes, indicating that PTH (1-34) treatment recovers osteoporotic bone tissue by
skewing the lineage differentiation of LepR" cells from adipocytes toward osteoblasts. Based on the above
findings, I will discuss the importance of BM-MSC in bone metabolism in this lecture.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Scx/Sox9 positive progenitors contribute to enthesis formation

(OYoshimoto Y', Takimoto A°, Hiraki Y, Shukunami C'

lDept Mol Biochem, Basic Life Sci, Inst Biomed Health Sci, Hiroshima Univ
*Inst for frontier Life and Med Sci, Cellular Differentiation, Kyoto Univ

The osteotendinous/osteoligamentous junction (OTJ/OLJ), or enthesis, is the insertion site where tendons
and ligaments attach to bone. During development, the primordial enthesis initially develops as the
chondrotendinous/chondroligamentous junction (CTJ/CLJ). During the postnatal growth, hyaline
cartilage in the CTJ/CLJ is gradually replaced by bone and fibrocartilage to generate the fibrocartilaginous
enthesis in the OTJ/OLJ. Through the lineage tracing studies using Rosa—CAG-LSL-tdTomato reporter
mice crossed with Cre—recombinase (Cre) knock-in mice of Sox9 SRY (sex determining region Y)—box 9
(Sox9) or transgenic mice expressing Cre in the Scleraxis (Scx) expressing region, we demonstrate that
Scx”/S0x9" cells contribute to the establishment of the CTJ/CLJ. Scx, a basic helix-loop~helix transcription
factor, regulates maturation of tendons and ligaments, while Sox9 is a key transcription factor for cartilage
formation. Our lineage tracing revealed that the Scx™/Sox9" cell pool is a unique multipotent cell population
that gives rise to tenocytes, ligamentocytes, and chondrocytes. Conditional inactivation of Sox9 in Scx"/
Sox9" cells resulted in defective hyaline cartilage formation in the CTJ/CLJ. In Scx null mice, impaired
maturation of the CTJ/CLJ and the OTJ/OLJ is observed. In this symposium, functional implications of the
Scx”/Sox9" cell population during enthesis formation will be also discussed.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Development of innovative medical technology based on integrated understanding of
both protection and destruction of articular cartilage homeostasis

ONishimura R
Dept Mol Cell Biochem, Osaka Univ Grad Sch Dent

Along with super—aged society in Japan, patients of joint diseases, especially osteoarthritis, are increasing.
In the dental field, osteoarthritis occurs as type IV of temporomandibular joint disorder. To date, there are
no effective therapy for osteoarthritis. Because hypertrophy of chondrocytes and calcification and
degradation of cartilage matrices seen in the patients are very similar to events of enchondral ossification,
several researchers have been investigating pathogenesis of osteoarthritis based on analyses of regulation of
enchondral ossification. We have also identified and analyzed the transcriptional complex formed with
Sox9, a master gene for cartilage development, studied mechanisms by which Sox9 negatively regulates
hypertrophy of chondrocytes, investigated linkage between Sox9 and Runx2 essential for hypertrophy of
chondrocytes, and shown critical roles of Osterix in calcification and degradation of cartilage matrices
during enchondral ossification. However, it is getting clearer that articular and growth chondrocytes have
distinct cellular and molecular characters. We, therefore, attempt to characterize articular chondrocytes
precisely in both cellular and molecular levels, and to investigate molecular mechanisms of osteoarthritis by
identifying molecules that lead to osteoarthritis. In this symposium, I would like to discuss development of
novel therapeutic methods and early diagnostic markers for osteoarthritis, and possibility that we contribute
to social implementation of our studies.
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Approach for the elucidation of the pathogenicity of oral microbiome

(OYamashita Y
Sect Prev Dent, Div Oral Health, Growth and Dev, Fac Dent Sci, Kyushu Univ

It is well known that more than 700 bacterial species colonize the human oral cavity and pathogens of
dental caries or periodontal diseases have been explored among enormous number of oral bacterial species.
Through the great effort of numerous ancient oral microbiologists, some bacteria species, e.g. mutans
streptococci and red complex bacteria have been identified as pathogens of oral diseases, and mechanism of
expressing their pathogenicity has been elucidated. However, actual clinical process of human oral diseases
cannot be fully explained by the presence or the absence of these putative pathogens, because too much
weight of virulence focuses on limited bacteria. In addition to a conventional research concept of "
Reductionism” described above, pursuing truth based on the viewpoint of "Holism” is recently important in
various research fields. The rapid development of the next-generation sequencer made the ecological
research attractive in bacteriology. In our dental research field, not only the etiologic pursuit of the dental
diseases focusing on some specific pathogens, but also the new concept of etiology on the basis of oral
microbiome "Dysbiosis” influencing pathologic process is required. We started research of oral mirobiome
more than 12 year ago in our laboratory in the background described above and analyzed the relationship
between construction of oral microbiome and oral & general health. Oral microbiome study in our country
falls behind in comparison with the world avarage. Although we are proud to be a front—runner of oral
microbiome researchers in Japan, it is just the beginning and we do not have confidence to satisfy the
audiences’ expectation. In this lecture, I introduce our research experience and its outcome, and discuss the
desirable direction of oral microbiome research in Japan.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Molecular pathogenesis of autoimmunity through environmental factors—A new
etiology of autoimmune disease—

Olshimaru N
Dept Oral Mol Pathol, Tokushima Univ Grad Sch Biomed Sci

Autoimmune disease is a multifactorial disease caused by complicated pathogenesis. Radical treatment of
many autoimmune diseases has been not established yet due to the complex pathogenesis. The number of
patients with autoimmune diseases has recently been increasing, and the various environmental factors are
believed to influence the etiology of autoimmunity in addition to genetic factors.

A variety of models, as models for Sjogren’s syndrome (SS), have been reported, including naturally
occurring models, drug or operation—induced models, and gene-manipulated models. In addition, any
environmental factors, such as aging and sex dimorphism, have effects on the onset or development of
autoimmunity during various steps of the SS pathogenesis.

In this symposium, molecular mechanisms of the breakdown of immunological tolerance following
autoimmunity will be revealed focusing on aging, sex hormone, autoantibody, T cell signaling, chemokine,
and lipid metabolism. Furthermore, the diagnostic or therapeutic strategy for SS based on our research will
be discussed.

Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Application of X-ray related elemental analyses for the estimation of biomaterials and
the diagnosis of biological tissues

OUo M
Dept Adv Biomater, Tokyo Med Dent Univ

Human tissues require many kinds of trace essential elements that act as catalytic or structural components
of various biochemical molecules. In contrast, skin, oral and respiratory mucosa are sometimes exposed to
various foreign objects and some of eroded ions or debris may induce various lesions. To reveal the effect of
trace elements on the tissue abnormality, highly sensitive elemental analysis method is required. The author
applied the synchrotron radiation X-ray fluorescence (SR-XRF) analysis for those tissue analysis.
Distribution of trace metallic elements in oral and respiratory mucosa, bone and hip joint tissues could be
clearly visualized with using SR-XRF. That suggests the new estimation and diagnosis method of tissues
and biomaterials with view point of trace metallic element distribution.

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

73



J. Oral Biosci. Suppl., 2017

MSA-1 EiTHBLMRRERTREDRESENTICED (BEERE

Ol 55
BEER 7/ aiffget BB

HEAT RS AL RRAE S EE  (Fibrodysplasia Ossificans Progressiva, FOP) (&, WEIZfEWad 05
AR O TR OB 2 2 Bt O R AR T, FOP ORTHES LI A R 2 iG# L
. E TR, FOP ORFHESILIE, I REFEKR 1L LCTaSN s BMP % iiflikic B
L7235 E L BBLTWAZ &5, BMP B#ES T DA FOP ICBG-§ 2 W REMEA R S 1
T&72. ZORE, 2006 £ IZHAI FOP JERI 25, FHED BMP O 1 MZHKTH S ALK2 O
MBI 7 X BRIER 2R 2 3@ (5 T AR E S 7z, FOPRERID S FE X N7z ALK2 &
AR, BAERLL D B uRV BMP G 2 R STARREIEIR AR Th - 72, ALK2 ZEARDIFET 5 5,
SN SIEHICHEE 2 R TR IR TR L v XD, ED ) # Y N4 T TBMP O 11
RIZHRIC L 2L E 2 TR T WERZ AR KL E 2 o Bk, ZPEafbzFEL 2
W Activin A 2VEFALK2 OV A Y FELTHRAL, MBNTBMP ¥ 7 FUaNEH b sH L
W DMRIE ST W 5. BMP 12 & 2 Mk o Bprth g Lo F 53 2 #kg Mg R0 3, i
L 3 D B BRI T 720 <, BVRNSAEAE 9 5 T3 2 <o el i L2 Sk 3~ 2 T e AR ST
W5, 29 L72sRICHETS &, FOP OBHBEEEZ HIRL T, S XF% BMP OMIEA Y 7L
FHESTHBESNOOH 5. KFEHTIE, 0 10FELD OBICEHICHES L2 miikic B
% B EALICEET 058 & FOP OGHEERIEIZ O W THRRS.

(FIESAER] #E 13— =kt X 0 LFEgEE = 207 7=

Development of therapeutic drugs for fibrodysplasia ossificans progressiva based on
pathophysiological research

(OKatagiri T
Div Pathophysiol, Res Cent for Genomic Med, Saitama Med Univ

Fibrodysplasia ossificans progressiva (FOP) is a rare genetic disorder characterized by progressive
heterotopic bone formation in soft tissues, such as skeletal muscle, tendon and ligament. There are no
effective treatments for preventing heterotopic bone formation in FOP. Bone morphogenetic proteins and
their signaling molecules have been suggested to be involved in FOP, because BMPs are potent inducer of
heterotopic bone formation in soft tissues. A missense mutation in ALK2, a BMP type I receptor, was
identified from patients with FOP in 2006. The mutant ALK?2 showed higher BMP activity than that of wild
type ALK?2, suggesting that they are gain—of-function mutations. Moreover, they are hypersensitive to
BMP type II receptor-dependent activation. Chondrocytes and osteoblasts involved in the heterotopic bone
formation are derived from interstitial mesenchymal cells rather than myoblast-lineage cells. Various types
of inhibitors for ALK2 are studied to develop new therapeutic drugs for FOP.
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74



J. Oral Biosci. Suppl., 2017

MSA-2 WEHRSMEEF RANKL OREPELS5LEH0

OffRH 2
FV Iy VRIS REAEYRHAE

Wi MU T BB ] - OPG, i Ml /3L IK - RANKL M N2 D52 %K RANK D3R5 4 H
T, M It HIED X = XL PIREWICHEA T FICRETIEESEL b
RANKL HHIFUA (denosumab) A3FASE S, HHIEIEGRRIERLW TR IC X 52 FIWELDORWHE L
LTHIRKIZLDZ L OETHEGH SN TWS, REETIX, T THENE D - 72 OPG/
RANKL/RANK O%RZJR Y 2, RANKL 223 E D & 9 12 L TERIEMBAFISH MW zoh
AR L 72w, F 72, RREEUTZE O FERG] & L THFZEH FZE SRANKL 21~ 7 A RANKL HHIPLik
(OYCDIZ X B= 7 A % Fl 72 3BT 2 4845 5.

PR S HEREE TV CTH LI T v b OERIZIE, @ 17 A0 5205, #HE DD
L 72 SRANKL %58 BBV IEET N7 AL, DI 1~2 HTIERTEETH 5. Bk TR
SMIZH R ENT WA, RANKL %5~ ZA3SHBOBEBEETFT VDAY V¥ — FIiZhk
5 e LTS,

—7J, PURANKL HAIPUA(OYCl) OEEFR G2 LD, EWH~T ACBWT 4 HCTHE LR ETE
B sBed 7z, Febih 2 s & B M EE O T 4 BB b BIg S, PuikGc XD
RANKL DOFERE# 1 ZIT52 4P T & 72, Denosumab (¥ b RANKL Z4FRAGICEEHL, <=7 X
RANKL IZRZEL WO T, OYCL &~ 7 A ® denosumab & L CTIAL flibIiTw 5.

WL, #HEDIERANKLEAMT7 v 7 T2 A MTHLRTF F WO ICHHEERICELrD S 2
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Discovery of an osteoclast differentiation factor, RANKL

(OYasuda H

Nagahama Inst for Biochem Sci, Oriental Yeast Co., Ltd.

Discovery of RANKL (receptor activator of NF-£B ligand) resulted in identification of the mechanisms
regulating osteoclast differentiation and function. The discovery contributed to development of a fully
human anti-RANKL monoclonal neutralizing antibody (denosumab). Denosumab has been clinically
available for treatment of osteoporosis and cancer—induced bone diseases in the US, Europe, Japan and
many countries. Because RANKL is the absolute factor for osteoclast differentiation, anti—-RANKL
antibody is very effective and its application is good news for many patients.

In this presentation I will describe a story from bench to bedside. Discovery of RANKL has opened a new
era of bone biology and clinical application in bone diseases.
Conflict of Interest: The author declares conflict of interest associated with this manuscript.
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Molecular pathogenesis of hypophosphatasia and therapeutic advance

OMichigami T
Dept Bone and Mineral Res, Res Inst, Osaka Women's and Children’s Hosp, Osaka Pref Hosp Organ

Hypophosphatasia (HPP) is an inherited disease caused by loss-of-function mutations in the ALPL gene
encoding tissue-nonspecific alkaline phosphatase (TNSALP), and is associated with impaired skeletal
mineralization, bone deformity and premature loss of baby teeth. HPP is highly variable in its clinical
presentation and is classified into six subtypes: perinatal lethal, perinatal benign, infantile, childhood, adult
and odonto-type. We have performed ALPL mutation analyses in more than 80 patients and have found that
two mutations (c.1559delT and p.F327L) are common in Japanese HPP. The c.1559delT mutant ALP has
lost its enzymatic activity completely, and its homozygotes exhibit perinatal lethal phenotype. On the other
hand, p.F327L retains substantial residual activity and is associated with perinatal benign HPP. Because of
high allele frequency of c.1559delT, perinatal lethal HPP is more frequent in Japan than in Western
countries. Recently, enzyme replacement therapy using bone-targeted recombinant ALP (Asfotase alfa)
was developed and approved in Japan in July 2015, which was the fastest in the world. Thanks to it, the
prognosis of severe HPP will be much improved. In adult HPP, administration of bisphosphonate may
worsen osteomalacia and should be avoided.
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76



J. Oral Biosci. Suppl., 2017

MSA-4 swEHEZBBER [V 70OX%] HE—FhEOSDTEXEFELSIHE
fo7—

Odey  IERE, AL (il
BOK Beki kR o1 g

VAR CEAERE ST AR E o T E T, BRMEIE TR o BRI e 37 B R R
FAFERE (GTREE) PV HREIBY L, B —MERAERICEASNTHES. LarLAd
5, GTREII AL 2 3B 3 % % SR HEZ BEA5E <, X0 filif A & 7 i FT AL A e v
DRI RD LN TWE L. 22T, xR TIX, BHFEEE (Bk) & oLFE%ET, &
N7 MEHHEAERH & HERMIE O B HEEERE 2 A 3 5 SRR ME I R IR (FGF-2) % ¥k
JANVEHILE R IC B 59 5 2 2 & 0 R AE 2 85 5, il o s AR AR O BRI
SAEDERI LD MATE T L, Thbb, E=Z VR I =74 P Z 85T
FGF-2 O kMR AR R ZH ST 5 & & B IZ, invitro T FGF-2 25k MG AEEZ 726
TANZRXLDN AT\ L7z, ZDH%, FGF-2 OB AR L Lo L 2et%
WRFE - T 5720, WEREEZRGICHRIIZE (R ZZ M CHEMEL, hEMRTAZ
17257 FGF-2 DEBEIEEDOPEEZITVE L2, ZOE, ZROOMBEHRESKEEL, MWD
T ALRR T 42 ] FGF-2 341 & U Co IR AR [ 7o Z®WEHH S v b ] 233G e ka2
SN, WEE 12 X BEessmmshg L.

SHOYyRIY T AT, [ 70 R%] ORFIZE Db 5 — B OB 2 & NTERIRRERIC
DWTITHIMNL, Fr7ziE T MR AR O BRI O RICOVTEHEIAL L BITEZ
Tonwek BnE g,

(FIESAER] EE SRR BCREBICH Y T

The development of a new FGF-2 medicine for periodontal regeneration (RE-
GROTH®) —TIt began with a chanceful idea and a doubtful sense—

OKitamura M, Murakami S
Dept Periodontol, Osaka Univ Grad Sch Dent

Basic fibroblast growth factor (FGF-2) has the strong angiogenic activity and the ability to induce the
proliferation of mesenchymal cells. In cooperation with Kaken Pharmaceutical Co., Ltd., we have been
working for many years on the development of new periodontal tissue regeneration therapy by applying
FGF-2 at the periodontal surgery. We clarified the periodontal regenerative effects of FGF-2 in animal
models with beagle dogs and Macaca fascicularis, and analyzed the mechanism of periodontal tissue
regeneration induced by FGF-2 in vitro. Furthermore, the clinical trials were conducted to investigate the
effectiveness of FGF-2 as periodontal tissue regenerating medicine in periodontitis patients at multiple
facilities and the optimal concentration of FGF-2 for periodontal tissue regeneration was determined.

In December of 2016, "REGROTH® Dental Kit” was approved as the world’s first FGF-2 formulation
for periodontal tissue regeneration by the Ministry of Health, Labour and Welfare in Japan, and began
selling. In this symposium, I will introduce a series of basic research and clinical trials related to the
development of "REGROTH®". I would like to discuss with you the future of a new option for periodontal
tissue regeneration therapy.

Conflict of Interest: The authors declare conflict of interest associated with this manuscript.
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MSB-1 Basic research: Future directions to restore salivary gland hypofunction

(OJames E. Melvin', Taro Mukaibo', Yusuke Kondo’, Tetsuji Nakamoto’

'Secretory Mechanisms and Dysfunction Section, Natl Inst Dent Craniofac Res, Natl Inst Health
’Dept Oral Reconstruct Rehabil, Kyushu Dent Univ
’Dept Prosthodont, Matsumoto Dent Univ

Saliva protects the health of the hard and soft tissues of the oral cavity and upper gastrointestinal tract by
preventing mucositis and opportunistic infections, the increased risks of which are clearly evident in
patients suffering from dry mouth. The prevalence of dry mouth is about 20% in the general population
with a greater incidence in the elderly. A basic understanding of salivary gland physiology and the
pathophysiology associated with dry mouth provides the foundation for the development of treatments that
address salivary gland dysfunction caused by a myriad of etiologies, e.g. hypohidrotic ectodermal dysplasia,
diabetes mellites, Sjogren’s syndrome and iatrogenic—induced dry mouth. Mammalian saliva is primarily
secreted by three major pairs of exocrine glands, the parotid, submandibular and sublingual salivary glands.
The secretion of fluid and electrolytes by acinar cells and the subsequent NaCl reabsorption in the ducts
require the coordinated activity of multiple signaling pathways, and ion transport and channel proteins.
Although many of these receptors, transporters and channels are known, the molecular basis for the
functional differences between the major salivary glands remains unclear. Importantly, it is
underappreciated that the different types of salivary glands are fundamentally unique, and thus, often
respond differently to secretagoges and therapeutic agents. To explore these differences, we compared the
gene expression and functional properties of the adult murine major salivary glands. The amount of saliva
secreted in response to a cholinergic agonist by the major salivary glands differed greatly, i.e. the amount of
saliva secreted by the parotid gland was more than 2-fold greater. This appeared to be related to a larger
agonist-induced intracellular [Ca’"] increase and stimulated CI efflux via the Ca* —activated Cl channel
TMEMI16A, the major apical Cl efflux pathway in salivary acinar cells. On the other hand, the
submandibular gland reabsorbed more NaCl than the other glands, and consistent with greater NaCl
reabsorption, the submandibular gland expressed higher transcript levels for the cAMP-activated chloride
channel/Cftr and epithelial sodium channel subunits (ENaC)/Scnnl. In summary, transcriptional and
functional profiling of the three major murine salivary glands identified differences in gene expression that
may underlie the unique gland-specific physiology of these exocrine glands. It may be possible to exploit
these differences to target therapies to specific glands, while minimizing side—effects.
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Regenerative medicine for salivary gland hypofunction

(OMishima K
Div Oral Pathol, Showa Univ Sch Dent

Radiation therapy in head and neck cancer patients and Sjogren’s syndrome can result in salivary gland
hypofunction. In severe cases of salivary gland hypofunction, sialagogue is not always effective due to loss
of salivary parenchyma. Therefore, regenerative medicine using stem cell therapy is a promising treatment
for these severe cases. Stem cells are classified into three groups: tissue stem cells, embryonic stem cells
(ES cells), and induced pluripotent stem cells (iPS cells). To date, it has been reported that tissue stem
cells such as hematopoietic stem cells (HSCs), mesenchymal stem cells (MSCs) and salivary stem/
progenitor cells could rescue the irradiation—induced salivary gland hypofunction. Interestingly, both HSCs
and MSCs can rescue salivary gland hypofunction through soluble factors in a paracrine manner, while
salivary stem/progenitor cells can reconstitute the damaged salivary glands. Actually, we have reported that
adipose tissue—derived stem cells and endothelial-like cells could rescue the salivary gland hypofunction of
irradiated mice through soluble factors. In addition, we clarified that CD133-positive cells in mouse
submandibular glands showed stem cell feature, which reconstituted the damaged salivary glands. Finally,
we will focus on the challenge to produce the functional salivary glands, which are 3—-dimensionally
induced from mouse ES cells.
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Receptor-mediated salivary secretions and hyper activations in submandibular glands:
Regulation of Ca** responses and gene expressions

OTanimura A', Nezu A', Morita T

'Div Pharmacol, Health Sci Univ Hokkaido, Sch Dent
’Dept Biochem, Nippon Dent Univ at Niigata

It has been thought that the muscarinic receptor-mediated salivary secretions are regulated by the rise in
intracellular Ca’" concentrations ([Ca’"];) that leads opening of ion channels (Cl and K*) and triggers
salivary secretions. These models have been constructed mainly with in vitro studies using isolated salivary
acinar cells. How much of this idea is applicable in real salivary secretions? To ask this question, we
developed an intravital imaging system for monitoring Ca’" responses in rat submandibular gland in live
animals by expressing the genetically encoded Ca’" indicators. We also employed a fibre optic pressure
sensor and a laser speckle imaging flowmeter for the real-time monitoring of salivary flows and blood
flows, respectively.

These novel experimental techniques allowed us to estimate the [Ca’']; that required for activating the
salivary secretions. We also found that acetylcholine induced a tissue-wide synchronization of Ca’*
oscillations with the fluctuation of the salivary secretion and the blood flow. Diverse effects of different
agonists and neuronal stimulations on Ca’" responses and salivary secretions were also observed.
Furthermore, we found a hyper activation of salivary secretion with pilocarpine. Based on these results,
functions of muscarinic receptors in the therapeutic effects of sialagogues will be discussed.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Microbial metabolites shape host immunity

(OHase K'

'Fac Pharm Sci, Keio Univ
’Int R&D Cent for Mucosal Vaccine, The Inst of Med Sci, The Univ of Tokyo

Human intestinal microbiota is a complex community composed of more than 500 species. The total genes
of gut microbiota outnumber our genes by more than 100-fold. Many of these microbial genes are involved
in main metabolic pathways such as carbon metabolism and amino acid synthesis. Using the abundant
genes, commensal microbiota actively perform microbial fermentation and produce a diversity of
metabolites. We demonstrated that certain microbial metabolites regulate barrier functions as well as
mucosal immunity. For instance, short chain fatty acids (SCFAs) plays a critical role in development of
intestinal regulatory T (Treg) cells in response to bacterial colonization early in life. SCFAs facilitate
induction of Foxp3, the master transcription factor of Treg cells, by enhancing histone acetylation of
regulatory regions of the gene though inhibition of histone deacetylase (HDAC). SCFAs also ameliorate
development of collagen-induce autoimmune arthritis (CIA). Our data suggest that SCFA regulates not
only local inflammation in the gut, but also systemic autoimmune response.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Gut microbiota and colorectal cancer

Yamamoto M, (OMatsumoto S

Basic Res Dept, Yakult Central Inst

Gut plays the important roles not only as the digestive organ but also as the largest immune organ. Immature
mucosal immunity which observed in germfree animals are suggesting that gut microbiota is responsible for
the development of mucosal immunity. SFB induced both IgA plasma cells and the differentiation of IELs
in the small intestine, whereas Clostridia were responsible for the generation of IgA plasma cells and Treg
in the colon. From the analyses of AID-G23S knockin mice revealed that antigen-specific IgA are
important for regulation of gut microbiota. Therefore, host may regulate gut microbiota by developing their
mucosal immunity through the colonization of gut microbiota. In a physiological condition, the symbiotic
relationship between gut microbiota and the host is established by maintaining dynamic balance of gut
microbiota and mucosal immunity. On the other hand, dysbiosis of the gut microbiota is prominent in IBD
models. We showed that IL6 trans—signaling is activated in the colon in mouse model of colitis—associated
cancer (CAC). Moreover, we confirmed that disturbance of mucosa—associated—commensal-bacteria
(MACB) on the colonic mucosa is related with the development of CAC. Interestingly, secretory IgA are
essential for recruitment of MACB. In connection with the disturbance of MACB, we confirmed both the
increasing of mucosal permeability and translocation of microbiota in the colon. Moreover, mucosal DC
had engulfed gut microbiota and had the property to release actively soluble IL6 receptor. These results
suggested that the engulfment of gut microbiota by mucosal DC promotes the activation of IL6 trans—
signaling and results in CAC.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Diet—-commensal interaction in the control of health and diseases

OXKunisawa J'*

'Natl Inst Biomed Innov, Health and Nutr (NIBIOHN)

’Grad Sch Med, Grad Sch Pharm Sci, Grad Sch Dent, Osaka Univ
*Kobe Univ, Grad Sch Med

“Inst Med Sci, The Univ of Tokyo

It is now recognized that, in addition to the pathogenic bacteria, commensal bacteria play an important role
in the regulation of various host responses and subsequent healthy condition. In this process, diets affect the
composition and function of gut commensal bacteria and gut commensal bacteria is reciprocally involved in
the digestion of diets to consequently produce either beneficial or detrimental metabolites. We recently
found that dietary materials such as oils and vitamins affect the development of allergic and inflammatory
diseases, which were at least partly mediated by commensal bacteria. In this talk, I describe recent findings
regarding the immunologic crosstalk between commensal bacteria and dietary components in the regulation
of host immunity and its influence on the development of allergic and inflammatory diseases.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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MSD-1 How to control the cupsal patterning; epithelial morphogenesis

OLiwen Li', Qinghuang Tang', Takashi Nakamura’, Hayato Ohshima’, Han-Sung Jung'*

'Div in Anat and Dev Biol, Dept Oral Biol, Oral Sci Res Cent, BK21 PLUS Project, Yonsei Univ Coll
of Dent

*Tohoku Univ Grad Sch Dent

’Div Anat Cell Biol Hard Tissue, Dept Tissue Regen Reconstruct, Niigata Univ Grad Sch Med Dent
Sci

‘Oral Biosci, Fac Dent, The Univ of Hong Kong

The anatomic and functional combinations of cusps and lophs (ridges) define the tooth shape of rodent
molars, which distinguishes species. The species—specific cusp patterns result from the spatiotemporal
induction of enamel knots (EKs), which require precisely controlled cellular behavior to control the
epithelial invagination. Despite the well-defined roles of EK in cusp patterning, the determinants of the
ultimate cuspal shapes and involvement of epithelial cellular geometry are unknown. Using two typical
tooth patterns, the lophodont in gerbils and the bunodont in mice, we showed that the cuspal shape is
determined by the dental epithelium at the cap stage, whereas the cellular geometry in the inner dental
epithelium (IDE) is correlated with the cuspal shape. Intriguingly, fine tuning Rac1 and RhoA interconvert
cuspal shapes between two species by remolding the cellular geometry. Either inhibition of Racl or ectopic
expression of RhoA could region—distinctively change the columnar shape of IDE cells in gerbils to drive
invagination to produce cusps. Conversely, RhoA reduction in mice inhibited invagination and developed
lophs. Furthermore, we found that Racl and RhoA modulate the choices of cuspal shape by coordinating
adhesion junctions, actin distribution, and fibronectin localization to drive IDE invagination.
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Cellular dynamics and molecular regulatory mechanism of Hertwig’s epithelial root
sheath during tooth root and periodontal tissue formation

OOtsu K, Fujiwara N, Harada H
Iwate Med Univ Sch Dent, Div Dev Bio Reg Med

During tooth root formation, Hertwig’s epithelial root sheath (HERS) grows in apical direction outlining
the shape of the future root, while the crown side detaches and forms the epithelial cell rests of Malassez
(ERM) to induce periodontal tissue. However, the regulatory mechanism remain unknown, since there is
no experimental techniques to analyze the cellular behavior in real time, and the signal factors have not been
identified. Therefore, we established imaging system to observe HERS/ERM formation in real time using
HERS-specific tdTomato expressing mice. The imaging system, co—culture of HERS and dental follicle,
organ culture of mouse molars and histological analyses revealed that 1) Epithelial-mesenchymal
transition (EMT) induced the detachment of HERS during ERM formation. 2) The detached cells migrate
via contact inhibition of locomotion (CIL), the process through which cells move away from each other
after cell-cell contact. 3) These were regulated by TGF-A and RhoA signaling. Moreover, in HERS-
specific dominant negative RhoA expressing mice, the formation of cementum and periodontal tissue were
altered, suggesting that EMT and CIL in HERS coordinately regulated formation of tooth root and
periodontal tissue. In this symposium, we will discuss the outlook and new perspective of tooth root and
periodontal tissue formation mechanism.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Mechanism of lung branching morphogenesis

OMiura T
Dept Anat Cell Biol, Kyushu Univ Grad Sch Med Sci

Mammalian lung has tree-like structure to facilitate gas exchange. This structure is generated by repeated
tip bifurcation via epithelial-mesenchymal interaction during development. Various molecules are known
to be involved in this process, but how the interaction of these molecules results in branching
morphogenesis remain to be elucidated.

At first, we utilize embryonic mouse epithelium culture as a model system of pattern formation. In this
culture system, branch structure is spontaneously generated when we cultured the lung epithelium in
Matrigel with FGF. We formulated a mathematical model in which (1) Epithelial cell consume FGF and
grow and (2) FGF diffuses passively in Matrigel. Using the model, we could reproduce cyst-branch
difference observed in the culture system.

Next, we extend this result to avian lung. Avian lung consists of cystic structure (air sac) and branch
structure simultaneously. We utilize the previous model to show the mechanism of cyst-branch difference
in the avian lung.

Recently we try to understand the pattern formation mechanism including the role of mesenchyme. We
found that FGF inhibition by SHH, not FGF consumption, is working in vivo. In this talk I will discuss the
principle of lung branching morphogenesis.

Conflict of interest: The author declares no conflict of interest associated with this manuscript.
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Regenerative approach of salivary gland by drug repurposing

(OSakai T
Dept of Oral-facial Disorders, Osaka Univ Grad Sch Dent

Head and neck cancer patients treated by radiation commonly suffer from a devastating side effect known
as dry-mouth syndrome, resulting from the irreversible loss of salivary gland function via mechanisms that
are not completely understood. Additionally, effective treatments for dry—mouth syndrome do not yet exist.
Opverall, there is a limited understanding of the physiological mechanisms associated with xerostomia and
hyposalivation. In this study, we used mouse models of irradiation-induced salivary hypofunction to
investigate the outcomes of morphological damage and subsequent serial regeneration in salivary glands.
Milk protein, Lactferrin was investigated with respect to whether it was effective at enabling regeneration.
We demonstrate the recovery of both the morphology and function of salivary glands after irradiation.
These results suggest that treatments of Lactferrin may be components of a promising therapeutic strategy
for the preservation of salivary gland function in head and neck cancer patients undergoing radiotherapy.
Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Generating functional organoids self-organized from human embryonic stem cells: the
next generation of organoids

OAkutsu H', Okazaki T>, Umezawa A'

'Natl Res Inst for Child Health and Dev, Center for Regen Med
2 . . .
Dai Nippon Printing Co.

Structures resembling whole organs, termed organoids, have been generated from stem cells through the
development of three dimensional culture systems. Organoids are derived from pluripotent stem cells that
differentiate to form an organlike tissue exhibiting multiple cell types. However, no one reported that
organoids in vitro possessed similar functions of ‘real” organs. Generally, cells respond differently to
substrates of varying stiffness of culture plates. In the current work, we set up several conditions of cell
patterning using micro—fabrication technique and investigate the effect of microstructural features on the
differentiation of hPSCs.

Intestines are generated through a highly orchestrated, serial developmental process and are composed of
cell types from all three primary germ layers. Recently, we have developed a simple protocol based on a
tissue self-organization concept for generation of mature functional intestinal organoids from hPSCs under
xenogeneic—free conditions. Here, we present our recent achievements of mini—guts and discuss about
future applications with 3D organoids.

Conflict of Interest: The author (Hidenori Akutsu) declare conflict of interest associated with this
manuscript.
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Recent topics on the significance of keratins during amelogenesis

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

Enamel is a unique hard tissue that is different from dentin, cementum, and bone from several aspects: it is
an epithelial origin, consists of hydroxyapatite and enamel proteins, lacks unmineralized matrix, develops
via two steps such as secretory and maturation stages, and so on. More than 100 researchers attended the
Ninth International Symposium on Dental Enamel (Enamel 9) held at Harrogate, UK during 30" Oct to 3"
Nov, 2016. The symposium mainly focused on biomineralization, protein—protein or protein—matrix
interaction, amelogenesis imperfecta, fluorosis, and so on. A recent report revealed that hair follicle specific
keratins were expressed in the enamel organ in mice. Moreover, KRT75 protein was detected at the
enamel-dentin junction and in the rod sheath of mature human enamel; those with a specific genetic variant
in KRT75 had altered enamel structure. During tooth development, epithelial morphological changes occur
through distinct configurations such as oral mucous epithelium, enamel organ, reduced enamel epithelium,
and junctional epithelium, suggesting the existence of factors regulating the differentiation and maintenance
of enamel organ from the default as stratified squamous epithelium. Transcription factors such as Msx2 or
Sox2 and FAMS&3H are the candidates that regulating the phenotypes of enamel organ during enamel organ.
The current symposium shall focus on the recent topics on the significance of keratins during amelogenesis
from various perspectives.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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EBIOEREZMHT 22 2HME L, T CloREliibsEZci, A% s Hs Lo
11 Higo~ 7 A THAMY 2 /E# L € KRT75 PifkZ Fl V720 deta 247V, KRT75 2344 5
HEFCIZFICHREIC, 11 HECIRECHLEBICREL TS I 2 RN L. F8ETER
T, BB S HO7 7 RAVIRTF AV & 0 IREI, BT, BN Y B fHIE
A5 total RNA % ## L T KRT75 D= T 5B % & PCR I2THHT L, KRT75 BT F X
WVHEBBBEOEA T — Y THRIAL, BT THRIANE W L 2R L. E56I128 %7
FERCTIX, FRD 7 7 KAE KRFAROIEB L BT F A VE X ) KRT75 O 5Bk B % 17
W, KRT75 itk Z vz = A% 70y +(WB)IZTKRT7IS 7 V287 BT F X VED
FEY ORI ETHLET AU = LR LW ENE T EAVHHL, WBAKRI T4 7
MUTLELRKE SV EYOHLT, k7~ 7974 —EHBGHEIZTHNZ21T- T
KRT75 ZRE L7z, 72, BT F AT o872 L3870, KRT75 38 B L OEho 5 2
WVETIEEZY—ICHEAETAMEZR L. KV v RY Y ATIR, EIERZRLZS SO F
ANVE X EEOMEBR, ZLTRADMETH S KRTTS DI F A VIE~O G R &
WZDOWTERmASHERNIT EZE 2 T 5.

[(FIZHER] HFEE IR N L2 EET 5.

Identification of keratin 75 in developing enamel

(OYamakoshi Y', Chiba R', Yamamoto R', Saito MM', Karakida T', Nishikawa S’

lDept Biochem Mol Biol, Sch Dent Med, Tsurumi Univ
2Dept Biol, Sch Dent Med, Tsurumi Univ

The objective: is to investigate the dynamics of keratin 75 (KRT75) during enamel formation. Methods:
Immunohistochemical study with KRT75 antibody was performed for mandibular molars sections of the 5-
and 11-day-old mice. For genetic study, enamel organ epithelia corresponding to the secretory, transition
and maturation stages were prepared from tooth germs of permanent incisors of 5S-month-old pig and the
gene expression of KRT75 was analyzed by quantitative PCR. Both immature and mature enamel proteins
were extracted from tooth germs of the second molars of 5S-month—-old pig. Each of protein fractions was
characterized by SDS-PAGE and Western blotting. The KRT75 antibody-positive bands were further
characterized by LC-MS/MS. Results and Discussion: The KRT75 was mainly localized in stratum
intermedium at day 5 mouse, whereas in papillary layer at day 11 mouse. The mRNA of porcine KRT75
expressed in three stages of ameloblasts, and its level, in particular, was high at the transition stage. The
porcine KRT75 protein was identified by LC-MS/MS analysis. Western blotting showed that the KRT75
was present in both porcine immature and mature enamel with almost equal amount. These findings suggest
that KRT75 may have the different status with other enamel proteins during enamel formation.

Conflict of Interest: The authors declare no conflicts of interest associated with this manuscript.

90



J. Oral Biosci. Suppl,, 2017

MSE-3 FAMS3H (37 7 F U HilaEi& 2T 5 C & TITF A ISR ICE
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OAR HF', kLA, A  F, il e, §E B, e iy
LT NI SN i

RIS R ET TOVNENY

HAEREER EAL

EEILRE ST T T — A Y —F

FAMS3H (&, BB EEEAIRAERL T ) 2OV BETEASIEDJE KB T & LT, 2008 FIZ[FE S
N7z, FAclx, TNFETIZ, FAMBH DR KRGRATERIHL TWLZ EEZRBLTWS. KEH
ARIILIZBWT, FAMS3H %S, CK1 ¥+ —¥%2 7 9 F VB EIRB S5 2 LT, F5F 08
MG AT L CnAZ 2L, LTWwA (Kugaetal, J. Cell Sci., 2013). FAMS3H &% %
Hix, CK1 Z2#EIZr SF VBB EIBRRE ST LT I F v ake i se, SAMBOR
%2 A LT A REMEDRIB X T b, FAMS3H 1&, T AV FEEMIIARICB VLT,
TFIFUEEERIBLTWAZ ENHL NI 5> TWwA (Kugaetal, Sci. Rep., 2016). TF X)L 1
Bz BEAIIEAR I FAMS3H B R N A SRR Z BB S5 &, ZRERNCKI EBENICHEET A L
TRIFYIATTATRREZRIEL, r 9 F U EBRHEBREIELL I EDRBINTVS.
S5k~ 1, B, FAMS3H DR FAROE % invivo TR 5 72912, FAMS3H #{n X
B ARER L. SHOFEFETIE, FAMSIH BT HZE~Y Y ZADMATHREZEE 2T,
FAMS3H 12 & %7 7 F V&l 2%, 5 A VI oMk EMER I LT H B REtEIC D W
TELTA.

(FIFAER] ZEH IR LW L2 EST 5.

FAMS83H maintains the cell structure of ameloblasts by properly organizing the keratin
cytoskeleton

OKuga T', Sasaki M?, Suzuki O°, Nakayama Y’, Tomonaga T', Yamagishi N'

'Lab Anal Biomol, Fac Pharm Sci, Setsunan Univ

*Lab Anim Models Hum Dis, Natl Inst Biomed Innov Health Nutr
*Dept Biochem Mol Biol, Kyoto Pharm Univ

‘Lab Proteome Res, Natl Inst Biomed Innov Health Nutr

FAMS83H has been identified as a protein that plays an important role in the formation of dental enamel
because a mutation in the FAM83H gene causes autosomal-dominant hypocalcified amelogenesis
imperfecta. We have found that FAM83H is overexpressed in invading colorectal cancer cells.
Overexpression of FAM83H disassembles keratin filaments by excessively recruiting CK1 kinases to
keratin filaments (Kuga etal., J. Cell Sci., 2013) . We have also demonstrated that FAMS83H is involved in
the organization of the keratin cytoskeleton in ameloblastoma cells. The mutant proteins of FAM83H
prevent the proper organization of the keratin cytoskeleton by dominant-negative inhibition of CK1 kinases
(Kuga et al., Sci. Rep., 2016) . Here, we show that FAM83H maintains the cell structure of ameloblasts by
properly organizing the keratin cytoskeleton.
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MSE-4 Msx2 B FIEHNITF ANV ELEEDOALEERFELE{LEZIFHT S

OWE i
JUBR

Msx2 BIZ TR AT Ry 7 ABOEER T2 32— FL, BETF AIVERITB VT A VI
o, ML, A AV FREHIBIC S ET A, © b MSX2 ERB X O Msx2 KB~ A (LL
TERRE) OMNFIZBWTIZF ANVEEBRASEZ ET52HENPANOLNTWDEDS, T O % 5E
BF 2o WTII R 2 A% v, R CTlaER 3 B2 25 HilGE TORAR B X OV RA
< A & i E T, MERFENE X O TSR % il 7z, R T F 2OV 3
fo D WA LB B W TRl oY LB X Ok~ — % — (Shh, Dspp), TF ANEY VI8
(Amel %), % 37 43RS (Mmp20, Kik4) OFBUIILEIER D Stz T 720 EH
o D5t~ — 41 —T& % Notchl R Sox2 DFEMBBLE I NS, —HTHZF AV FRITHEERKF
FRAE L, BrdU BERRIC & 0 BPAER & JRlE U O A B WA G P 2 7R L 72, RLRRA= R FRAT 12
F )z A NBNCALER R LR OS5~ — 4 —Td % K10, Loricrin, Hsp25 O HETPE5EH
MEREE SN, HIC K26 R° Krt73 FOTBRERW Ry 957 v ORIERBRLBO L. =) 4
VRN BT 5 AEEROMETITEC EIRMIIHE L, PREMRO S LIRERE S L Tz x
VIR OARYE LA EE Sz BLE XD Msx2 135 OV 350 R v B Rl i oo 20 3 45 6 A2
FETIER L, ST AV B oG LERRCREDORN T TH Y, ToM{bEE R LR Lo
il 2/ U CIEH e = F X VBTGB RE I BB 2 58 % Bz 3w REMEAURIE S /e,

[(FIBRMER] EHIHNBHLD W EEEST 5.

Msx2 deficiency transforms the dental outer enamel epithelium to skin and causes
enamel dysplasia

(ONakatomi M
Div Anat, Kyushu Dent Univ

Tooth enamel is manufactured by the enamel organ, which is composed of ameloblasts, stratum
intermedium (SI), stellate reticulum and outer enamel epithelium (OEE). Although Msx2 loss—of—function
is known to cause the accumulation of epithelial cells in the enamel organ in mice, the precise mechanism
by which this occurs is not understood. To clarify the specific role of Msx2 during enamel formation, we
performed detailed histological and molecular analyses of Msx2 null mice. Whereas ameloblasts and SI
cells differentiated normally in the early stages of amelogenesis, the OEE became highly proliferative and
transformed into a keratinized stratified squamous epithelium that expressed the skin markers Heat-shock
protein 25, Loricirn and Keratin 10, and hair follicle specific keratins such as Keratin 26 and Keratin 73.
With the accumulation of keratin and subsequent odontogenic cyst formation, SI cells gradually lose the
ability to differentiate leading to ameloblast depolarization. Our study reveals novel roles for Msx2 in
preventing the transformation of OEE into a keratinized stratified squamous epithelium, and in supporting
enamel organ development.

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

92



J. Oral Biosci. Suppl,, 2017

MSE-5 Sox21 (3T F X)L HaMEEBE ELREMFEICERL®EIZHES

O ™ A
FALK Beek /O

AMRIEZREIZ T 7 a3 — FEFENTW 2 EERENSIBEE D, B & MEOMHEAEH THILrTFH
BIN, FEFMAT S, 05 LEECHES T I3k 4 2R ESRERR TEBL TWwb 729
BATFHRBICEYD, BHRONREREITRENNS Z L 23H 5. Sox (SRY-box containing gene)
WBEERTFHO12THY, BMOSLICEELRSTFL LTHMONTWS, BIZIMERLKE 72T T
<, BE, MR EONRIERENSLFEET LT THH 5.

P, WM EE TN 25, Sox2, 11, 21 PEBETHIEL TWEH I L 23R L7 Soxll
E R F R R ORI BERI S IC BB R Sz, LA L, Sox2 iR Rz CRF LT
BHLTWBDIZH L, Sox21 FHA L7z F A VHEHMPTHR L Tz, Z2 T Sox21 O
IF A VBRI BUT A% E 2 I % 5412, Sox2l BIaT/RIE~ 7 ADMFEN %47 - 72, &I
SRR TIITF AVENHE L, TF 2V/MEEED Kb, L% T A VEERAEZ RO
7z, H-EZfTid, o - A V3EMIZZ I L <B 0, Mlgmitidlbhcniz. ZoEKE
ZREXIEDDLRL, TFANVFEHMBO~Y A 707 LA #47-7201, 7T ATV 2= Y% MMP20 O
FEBUTEALHDEE <, Kik4 R Amtn DFEHEIHD L Tz, ZOHEMNS, Sox2l BRIT L L
2D, R F ANVFEHPAO LB PH SN LA L, HEWT &1, Sox21 RIE L7215
AVHEMIETIZr 7 F ¥ BHE K F O mRNA OFEHDEIM L7z, 2 OFERIE Sox21 23HIZ T X
WML ZFET 5O TIEMELS, MRS 5 X VIFEMBAZIL S T2 A4 v FO%E
ERHOTWAREEZON. Z2T, COANZALERI L2720, LT 5.

[(FIMER] ZEHIABHEDS LW L2EST 5.

Sox21 induces ameloblast differentiation and plays an important role for suppression of
keratinization, epithelization

(OSaito K, Fukumoto S
Pediatr Dent, Tohoku Univ Grad Sch Dent

Sox (SRY-box containing gene) induces differentiation of not only blood vessel and cartilage, but also
ectodermal organs such as a hair, a nervous system and the retina. Expression of Sox2, 11, 21 was detected
in a tooth germ by a comprehensive genetic analysis. Sox21 was expressed in mature ameloblast whereas
Sox2 was localized in immature epithelial cells. Therefore, the function of ameloblastic Sox21 was
investigated by analysis of the Sox21 deficient mice. Obvious amelogenesis imperfecta such as thin enamel
and defect of rod structure was observed by the SEM analysis. As a result of microarrays, Klk4 and Amtn
were decreased in ameloblast. Interestingly, the expression keratin-related molecules increased in the
Sox21 deficient ameloblasts. It was suggested that Sox21 is not only ameloblast differentiation but also
switching molecule from ectoderm to mature ameloblasts.
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MSF-1 BOAhvF7ULTICHTD 0PG DEEM

OFHIEZ
NEEPN DH§$1 t

M L R B A IRAL L 7 Mk 2 A - WIS 22— ofiie Th 5. 2o, AKICA
<‘ﬁT677D77—yﬁ®ﬂ%f%6.ﬂ%ﬂkﬁﬁﬁ®ﬁu,ﬁ%ﬁﬁﬁttﬁ&ﬁﬁm
W= TBY, BWRILEBEEEEE By 7)) vy BRICHD. 200, BRILE SR
2T B REH N T OFENEE SN TV DLH, TOEBIIAHTH .

5 A Sk OBk B LI FTd 5 RANKL D58 R, (1997 4E) 705 20 kGl L7z, BHAET
&, RANKL HAIPUADS T MIEBIEDRHFESE L L CTHRIRICH SN AIZE 572, —F, RANKL D57 I
1 ZHIKTH % OPG BEI5T/RIE~ ™ A & RANKL OEFH~ 2%, HICEMBRIEE LS. 2h
LOFHEBRIE~ T A &2 W72 FEERE RO, M EET %5 OPG 235 B i X i fl 5 DRI
HRELEELRILTRD I LD, OPGOF LW HkEEE LTHOLNE o7z 72, OPG OFH
T A3 R B o #EA T %%%5xé k%r?%%#%%%ﬁtf%t SEDY Y RI YA
WZBWTIE, BOHhy 7Y 7IZBIF 5 OPG DEEMEIZOW TRl L 72w,

[(FIRHER] ZHIFEHLSB R E2EET A

Important role of osteoprotegerin in bone remodeling

(OUdagawa N

Dept Biochem, Matsumoto Dent Univ

Osteoclasts, the multinucleated cells that resorb bone, originate from monocyte—macrophage lineage cells.
Various hormones, cytokines and growth factors are involved in osteoclastogenesis, via interaction with
osteoblasts. Deficiency of osteoprotegerin (OPG), a soluble decoy receptor for receptor activator of NF-
kB ligand (RANKL), in mice induces osteoporosis caused by enhanced bone resorption but also
accelerates bone formation. OPG-deficient mice exhibite high serum alkaline phosphatase activity and
osteocalcin concentration, both of which are decreased to the levels of wild-type mice by the
bisphosphonate injection. This suggests that bone formation is coupled with bone resorption in vivo.
RANKL expressed by osteoblasts is a requirement for osteoclastogenesis, osteoblasts also play important
roles in osteoclastogenesis through offering the critical microenvironment for the action of RANKL.
Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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MSF-2 #» v 7’2 J#8ICH (T 5 RANKL O%E|

OARR ', ikl R, AR HE. EA Mg, i EEL Sk e
K e FEH
ERERR TR

FIXEWILE B DA 7 VAINT Ao TRV IBEEIN DS 2 L THF IR TW S, 5k
N7 2= ZAPSBEET 2 — AND AL — X BBATICIE, SEME)»SSFEMa~0h v 7)) »
YTV EELRERE R TEEZ LN TWA, RANKL (3 RAW: S M 0T % K4 %
25T Ch 505, TAEOWZED S, AN 2805 MR #1281 %5 RANKL ¥ 7 )V
DOWBDPFE LTo%dElid, #FEMBL )L LrEMloFSrkEwERBIhTBY, &F
HIH & B MBS T 2 M Rl A U C O A WA Z 2 ST wb. 2070, 53
HIIZ3 3L L T % RANKL OEFRY R BN II R AT 2 1A 5 L& 2, ARifgeCidiiig
BRI TNF A — 8—7 7 I ) =4 F I3l d 5, WHMY 7 F Vot LTomEICEH
LTI 2Dz 5, BEnEZol#uBfEicB v, RANK Z &5 &L /NMLZ 44 2
EHRHL TR, F 2 SN BUNE A UL CESERICRM L 228, SRR o
RANKL 3 3 27 F MEER I O 25 S L, B0 Mbz 28 200 2 5844 %
CENHLNE RS 61T, RANKLABHN F XA YIZHFET A 70 v v FEF—71
TR ERT A NEREEA LSS, SR ROB/NNEIZ X S RANKL ¥ ¥ 7 V%
BOTEMALAIREG L, UFBLERAZETHITAIIBNTE, BRI T7 2 — X5/ EH 7 = —X
ANDA YT Y IPREEINTHWLI LWL o7, D EOMEEZRAL, BFMBICE
B4 5 RANKL O EE 2 AR REO—> LT, MaiiEs SBoE & s B/ RANK %
L, ATV TV T FNELTHERRLTWLEEZ bNS.

[(FIZEMER] AWFFRICE LT, BIRITREFEMIEH ) THA

Role of RANKL in the coupling process

(OHonma M', Tkebuchi Y', Hayashi M', Aoki K°, Kariya Y', Suzuki H'

'Dept Pharma, the Univ of Tokyo Hosp
*Basic Oral Health Engin, Tokyo Med Dent Univ

Bone homeostasis is maintained through coordinated cycles of osteoclastic bone resorption and osteoblastic
bone formation, and coupling signals from osteoclasts to osteoblasts are necessary to complete a smooth
transition from a bone resorption phase to a bone formation phase. RANKL is known to play a central role
in the formation of mature osteoclasts by binding to RANK expressed on osteoclast precursors. Recent
evidences have indicated that osteocytes are the major suppliers of RANKL during osteoclastogenesis and
the direct cell-cell interactions between osteoblasts and osteoclasts are lacking under physiological
conditions. Based on these, we focused on the physiological role of RANKL in osteoblasts. A series of
experiments have indicated that osteoclasts secrete RANK incorporated in small extracellular vesicles
during their maturation process, and the vesicular RANK can bind osteoblastic RANKL to trigger RANKL
reverse signaling and to stimulate osteoblast activation. Introduction of a point mutation in RANKL
intracellular domain disrupted RANKL reverse signaling and the coupling of bone resorption to bone
formation in mice. Conclusively, osteoblastic RANKL functions as an osteogenic receptor for vesicular
RANK derived from osteoclasts, and this signal transduction pathway plays an important role in the
coupling of bone resorption to bone formation.

Conflict of Interest: Authors declare no conflict of interest.
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WL, FWIIUEREZ A L Tl OEEEMERC 22 bA~Y 707 7 =TI Ty P THY,

HER -~ 077 — YR ST 5. B R T IEOEEOO L 2I2, BILm
RFOPOLFI NI AT THLEI NIV R TEEFBICLOZEELI SO TS, FER
12, TNFETOMIRICL->T, BEMIEOI bay P 7oESRITHIESMEE & DITTTHEL

SR TRALBHE T 2 Z A RBEINTWS, ABETIE, Z OMBILAYAH A0 5 H
NN b 2 BELBHETH LI L2 ONITT S E L BT, Bie M Bk
T O LRBIEENE LTEHELRDZ E AR LI,

[(FIFAER] HEHIABHES W E2EST5

Role of metabolic reprogramming in osteoclast differentiation

ONishikawa K
IFReC, Osaka Univ

Bone-resorbing macrophages (so-called osteoclasts) dramatically alter their metabolic activity during cell
differentiation. This change in the metabolic status is termed ‘metabolic reprogramming’ , but its role in
osteoclast is not fully understood. Using metabolomics approach, we found that metabolic reprogramming
during osteoclast differentiation increased intracellular S—adenosyle methionine (SAM), a metabolite of
the methionine cycle. SAM is the universal methyl donor for methylation reactions, including histone and
DNA methylation. Furthermore, SAM-mediated DNA methylation is required for osteoclast differentia-
tion. These findings reveal the novel role of SAM metabolism in regulating osteoclast differentiation.
Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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MSF-4 W9 X7 F KO RANKL #4 LU =BFE{ER

OWEEEY, RHE ®F
FV Iy VRIS REAEYRHAE

e M O 5 LFEER T CTdh 5 NF«B IHHE L2254 (RANK) ) 77~ K (RANKL) (358749012
RSN g MU ER 720 TR SR EREZA L TWA I MG IN TS, KA
¥, RANKL-RANK O ¥ 7+ V&2 L, Bl 2 i3 2 2 L 23mE s Twz 9o
7 X WA S D WPIQY (W) R 7T A%, L, 5 3EnaiEMi ot b 3R 2 b &
BHIET, BEBEHOATAIEZ R L. WORTF Fidinvivo I2BWTH EEEIEH
ZRL, EHI2BMP-2 & OMFERNED S, EFrEERREOFHEEOHMRKIME TS/ ZhbHo
FERN S, A ITHFMILSILIZIE RANKL 24 L72ARR E IS RO Y 7 FVHBHEET L ED
R % 37T, RANKL/RANK ¥ 7 U 2vE 3/l (BIER) L aiaiilie (i) Mohy 7
VI ERRBL TR EZEZ TS, EHICWIRTF FOHF L WA X LRI TE 2
720, FOFMICOVTHHET 5.

[(FIESAER] ZEH IR REBICH D £ 7

The effect of W9 on osteoblast differentiation via RANKL

OFuruya Y, Yasuda H

Nagahama Inst for Biochem Sci Oriental Yeast Co.,Ltd.

Receptor activator of NF-«B ligand (RANKL) discovered as the essential factor for osteoclast
differentiation has various functions in other cells and other tissues. We have identified the stimulating
effect of WP9QY (W9) peptide constructed by 9 amino acids on osteoblastic differentiation in mouse
preosteoblastic MC3T3-E1 cells and human mesenchymal stem cells although it is known to suppress
osteoclast formation in vitro and in vivo. W9 peptide accelerated bone formation in vivo and calcification
of collagen pellets in ectopic bone formation with BMP-2.

We hypothesize RANKL reverse signaling induces osteogenesis and controls coupling between bone
formation and bone resorption. We will discuss a new mechanism of W9 action.
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AR, REMEOEBRET VBN E LTET T T4 v P 2R A5 hhEo/NUESHW SN,
mA, O, W, R, SO E o7z, WEHEO—FTH D AT D3RO )
EHTH D720, HEMRLEFMEOEEELZY) 7TV A4 LABIETERTAIDICHELTEY, fF
IZX T 5 OFMEF IR X o TR I NS 720, &, a3, Sz ML
VTBBTLIENPWETH L. T2 T, BEMIRIZER T 2 TRAP Bz fO70E—5—B X
O, ‘BN % osterix BIa 70 E—F — %2 FIH L CTHE M & & 3Ffila THot s >
7 8 % 383 % TRAP promoter-EGFP/ osterix promoter-DsRed A F-TXE X ¥ 1 2 EB L 72, #1552
DOFER, B FMIITHEHES SRR L, BT IS 2 RS 2 Akl & I 5 o N
WBWTRELTWS Z Evbh o/, FIMEEMz, mEXmERONMNZE-TEY, %4
HoOREEHIZEONMEZEWINT 2, BT v 72l EMETchrEZoNE. &6
(2, BE I L EIHI IR T Cd % Osteoprotegerin (OPG) D E LT RKIFA T A #{EH L7122 2 5,
FHeg 2RI mBli L, SR 2FWRNSECLEZEBHLRC ko7, 2D END,
OPG D HMBORBIEZRET 5 1 DOUKTH 2 I LAVRB I Nz SHERITIME B L 7
BIATWERXT A ST 5 2 LT, 7z Gl 2 H S I Lz,

[(FIFAER] ZEH IS LW L2 EST 5.

Advantages of genetically modified medaka fish for study of bone

(OChatani M', Kudo A'?, Takami M'

lDept Pharmacol, Sch Dent, Showa Univ
*Tokyo Inst Technol

Small fish are often used as an animal model for research of a variety of diseases. The Japanese rice fish
(medaka) is a bony fish useful for studying bone development, because the embryo body is transparent.
Furthermore, the bone tissues are formed by membrane ossification, thus it is possible to observe
osteoblasts and osteoclasts in living medaka. To perform real-time imaging of osteoclasts and osteoblasts in
these fish, we established a TRAP promoter-EGFP/osterix promoter-DsRed double transgenic medaka
line, in which osteoclasts are specifically localized in the neural and hemal arches, and osteoblasts in the
vertebral body. To examine regulation of osteoclast localization, we generated an Osteoprotegerin (OPG)
deletion mutant medaka line. In these mutant fish, osteoclasts were found to appear and absorbed bone in
the vertebral body. Since no osteoclasts exist in the vertebral body of the wild type, these findings suggest
that OPG inhibits osteoclast differentiation on bone surfaces in non—mutant medaka. Based on our results,
we consider that the promotion of osteoclast differentiation is regulated by OPG, which is a critical factor
for regulation of osteoclast localization. In addition, establishment of blood vessel-related gene modified
medaka will be helpful to clarify mechanisms related to bone metabolism.
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WODLKEFEALRLSITVET.

EN DB % B EBREBEOF £ 7 DK ZRNTHSL E, 1ml iz 3800 D OMBAFAAEL T
WE L7z KEFEOKEEETMEEA 1 ml 24720 100U TFEEDLNTVWET. 1mlH,
3800 I FEHEZ T A o TV ET. WE o Tk z P35 &MU 4 8RR
0, KEEOKEIEKAEZ W2 L E 325, KOPEHZZ THIE KA T L idE5wiInEEA. N
AT 4 NVEADNEDRERKERICETITNDMEE L EOFRMIC L - T, KELEDTIZRS
W2 EDDHY ET. WFHEREEOMEN KIS T 2EREA TR EEDLELE2HIETA. T
A ALY AT LEAHY 2R E T Bz TRkl & TaE] 2REL [E55%]
L7282l M LA VWEERREHEEKE, 2y THAkrb2=y N, FEVwoKE TS
TOKIZT T HBIRRE > AT LA TY.

[PLASMA POIC WATER]
C OF AR BB KA B 1, AR & MR F THLD Bz MK & TR 2 EX 0
L 500 ppm ORI EMRRAKZ, A L2 T o HALRZVERRAZAERL T

RO S THEZEET S Ny 7 XA M Ay MEECTERIIEE BT 5 /N E—HEGE D
#3295 [POIC WATER] &, il - BETLND T T =2 RNAF T4 IVLEDY V7 HR
EREBIIHYBRENAT T ANVL, TT—=0 %505 - L, BRREE TEREICITCE T, H#E
Mo R— L4 7 T TlRL A B
[Nd: YAG L —H—]

A, o, RE), R HOBELLEINDERA A=V DFREROVE DI, HFEREOARBR
BIZHD FT. HZHILZBOFRDBEAA, HIAZERIERH O AMICE > TOA ML RIZRD T
WADA ML AZWHIT S Z &%, MI=H/MRBRIZH BN 5. 28 [NV A2 TF.
TEF ERBIIMITHDDTTA, AN =27 TRV RAIEEZ 4 FEICEIEL2 21285 T
TER L REZ 7SOV ATROFERN T 3> bu— g LE L7-.

BAbF & Y AR Z I L 2O WE & B W & FIRE IV, S SIS A 1T 9 & CTHRREE % )7
VG, BRHLER T A AR L, RBISE RO ) TiREISESIHETE

MEEEZS 2 TN R SV E SNLECHERHTOSL < O AR % &3 IR I FE %
WEZIZEALHAZE R CEIHMREZR L CHBEEE T L2 ek ET
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1908 AE WG R K OMH LI X ), L-2 v I VBROZFONE (Glu) 259 THRWE &
LTEDPETHERLINTE L. ZOFEICZ, FVF I VBOF MY 7o (MSG) 25, 9 0k
AR E Uit s, 1R Chb )it O A2 0B ERICEMLTWET. 20
Glu i, AL Twa Mt (B, 7—X, b~ b2d) KHEINEMHOKRICEREZE 2
TWBIEDD TIE %L, HRBHIZR2E 20T, WHERESLHERMEOZ—-T A Ny 72 L
Tl Glu Z M d 2B TE SN T T 3. 72, 2000 412 Glu IS H D&M %2 FoZ R
DR ENTZZET, TRETIZHMSNTOAHBE, BEIR, R E 0RO 4 FEARBRIZNZ,
5 OIARRE LTO ) FHROMALAFESL L F L72.

) FHRE LTO Glu OFEANE, Glu 23 RLHALE ITHETET 5 Glu =B RIER L, Mz
HZETREMBRED Y ZFFIRERBEZ AL TNICIED Y 3. RWT, IWTH THRIFEM
SNbE, TITHEY 7P VRERE L AL TRA ZAER 25| SR T2 Mo T E
9. —HT, Gluix, B7 I MLEISICE ) o= b7V Z VR (KG) % AR LAKRPN O TCA H
A7 NN LTIANF=FHE LTHEH SN, #I2, Glulda-KGIZ7 I /2 FEDEAL L THER S
NBURTIVBO—2THH T, ZORIS, Gluld) THEZRETH1EH0 D Tldk  %E#H
ELToOMmbFF>TVET.

ARt IF—Tld, EERNTHA AN REEHEZHSTWEZ LML TV S Glu DHERG
e S BRTEH O E R 2 vz LET. 85, ERICBU % Glu OFERW 2R, MSG 12X
% CUEEPS T DM 2 WIEHEVE ] & BRI 20 WAC X B TR AE A~ DR, MR R B O 7 WIS % v
THHIE~NDOBE, 5 FHRAREZ W28 LW & 2 w72 ABRBE~ O RSE T 5145 %
A cTEXERVE T,

[FIZER] FISHEA W L2 EST 5.
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LS-2-2 5 HRBRERT LB : > £he£H L EEBBERITR

OKH 2B
ikaS7 Kmbe  JGBR%

il % ORFIKEEIEFEIREL 52, G - SIE - JREREELZ EOAEGEERICHEE 75
TEDVEZLNDD, TNOHOBRERRIFRIIEA v, F 2 TERA G BIUR N O EER
2R G NE R BE T 0 B E B X OS2 E T 200 2126 L TR EMRAEZ 1TV, 4
ORFLIRSE - WEhF & AEME - AN ER &L OBRICOWTHE 21T 72, fE, HIRBFAY
ENMEC72 ), LDL A VAT U — L RICEMEZ T 2 &R, HRREIT2H 5 & 1 Hili
FEEINT 5 2 &, SRR R DR 3T AR THERICERRERTEZA LT
WL ERENWHH L7z, 55 KERKD 1OTHAS [ T 12200 T, 9 FIREENS
BKTT5ELMIIBTAHBEIEMICZR A Z &P SN 72729 (Pepino MY, et al. Obesity,
2010), 9 FERIKSE - WAV 2~ O EHE - KEHEBERICG 2 2 ZBIZOWTHRE L& 25,
I FRIEEACT 25D 2 B Tl REE I IR TH BEISBGTHZ b - 72 (B EE R ER 36.4%,
XHREE 11.5%, p=0.038). XD 9 FRZIE LD, il 4 OWRREE - BBiFoiR, BXUEh
RS 2 IRHR T - e AR BB RIS D15 & E 2 b/,

[(BOWLWLDIIIRERETTE TS| LEXEbNALIHIC, Bt HWDIZEOWRIKE
G2 505 FOHE, A1) —»3% L hHENE WO E RWICEKRT 5. —F, flgky
) FREEDL2EFIIEN - B b0 LFBRICEOmMEEEZHL I L TEXAICHHEDLLTIK
AaY) —BEPUFFCE L7720, &) FWEFIH L 7-PuIs - A5 E EWR R AER ShTwnb
At IS —TIEKRE, FFI2) TREAEFEER L OBRICOWTRIOMAZE F 2 THBLT
5.

[(FIFAER] ZEHIABHIDS LW L2 EST 5.
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LS-3 EFHEED /- D Author Workshop : ZMRIIERDER ENEMN L
PubMed X #Ekt2 3%, EndNote X° Mendeley % &R LU 7= X#k T — 2 EIE&A(C
20T

OKRE BAY

sk Bl WARRIRE
’J Oral Biosci bt ERE K

WFRIEZ DL L CORTRARDOHMZEE) . St i, IR E e Aoz @ L
THAIHERREZBICT 2H B 2> TWA. L7225 T, i SCHEEVEEIIEE 2L - T
DTHEGHRNRETHLLEFR L. MIRFTIWELZHLNLIIL L) LT5 & X ITRIEIR
WL, TOHABGEL T L. BAZLOMERERLHSOFERICE VO N RE X=X
2, WRICEREMIIH AL L C, TNZMEEL TO L P EEIC LS. ZhU2iE, BUKL 7z
TR & 15 5 N TEMO GRS [FHr W] OFHOLESRE %5, 72, [R
il & TEB] LOMICIEHELMERRLD ), EERMILEEATRERIGHIEZEETH S L v
% % (Paul K Nakane 2014).

RBWERXoOERIIE, (1) HREL#HPH (Aims and Scope), XX DOFESH, FiEfE, FEENY ¥ —
FVMIZHEHLTWAZE, (2) MEORLEEM L, [H UMERICE L COBEBOMLE L
v, BEOY y—FVIER LRV, MEORLEBUICHIHT S, RELHEKEZ L-LER
DA ERT I EHBUGELZ L TnwAhAZ L, (3) HFiBlE (Guide for Authors) 1ZHE9H Z & AYHI
RIZH D, ZOLET, RO APHEEOMIEHTEOMICEHRT 5200, EOMLEES
DFLHD%ON, WY RBEBIHI > THER SN TV 2, fEmldkRTEMT IR TS,
ZE IR D X, MEITEY D, Y REETEPNTVEIPDPEETH 5.

REH T, HFUREB RIS, WIEOHME, GO, MiXOFHRIED & & O
Ve D IEAR 2 SIE B O & 70 B3 % PubMed (Medline) #3757, EndNote %° Mendeley
UG L7237 — 7 BRI OWTIRSETAZ LI X0, il X2 3R IR 2 a > %
{52 72w,

[FIFAER] ZHEIABHED W E2EST 5.

Author workshop for young researchers supported by Elsevier: How to make a
scientific paper, how to search the PubMed, and how to utilize the EndNote or the
Mendeley

(OOhshima H'

'Div Anat Cell Biol Hard Tissue, Niigata Univ Grad Sch Med Dent Sci
’EIC of J Oral Biosci

Research urges researchers to publish papers and books. In other words, researchers is 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. For the clarification of some concerns,
researchers aim to propose a hypothesis and verify whether this hypothesis is right or not. To achieve this
purpose, it is essential to create a logical hypothesis based on the findings obtained from the previous
studies and how the researchers verify the hypothesis is a key step in their success. The thorough
information acquisition and the evaluation of information reliability are prerequisite steps for the
application of scientific strategy. In this lecture, I focus on the PubMed search and how to utilize the
EndNote or the Mendeley. Finally, I would give a talk about some knowledge of making a scientific paper.
Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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LS4 KEXZLITWVWHRI O 17 b~ <SADEMPSAEZED TS
ol &~

OFHR H—
IR Bele Ak - frE TR

bItbiud 2005 FE X0, FELTEHERBRNS TORMOMIEZI YL, e e bk
MlgaL sz ya vEMELTWS, wmiHE, SEHARICBWTERERED L Lo bk
EHRRPABWOOES ICHRINTE, BB S bigx ok Y, HARFHOMEIR L L
TRELRMEEZA LTS, Wi, FICHRERICHRT2EEZONTBY, FICHES
POHBEIN- 0L, BIICh7zo TEHWIEMRELZ/RT. F& L TRTFMlaks btz A L
AIRALD T 5720, AF X 74—V RICHEELTCALEE LTHCSEBERISH?PEITLTn5S.
T2, MREBME~Y— A —D0 & D Nestin 2 %BLLTBY, G LIMEOHAELRT R % FF
5, ZHMNOICHP RSN TV,

NTLZ RS GPS M) OB TR 0.2%1E &, HEZ ORI S 3HHO
V7uZ 5 AT DLX4 bEESI N/, T2, HLAZ A T#AXZ118 54 v DH b, 354
A5, A, B, DRO3IHET—HAAFTRTCICBWVWTKREDERBMER L, SNOOHLANT B Y A4S
DOHAARNIBIT L HBHERX, 22N 8.7%, 1.8%, 1.5%THO, TDO3 54 v LiFEL:
iPS M 7213 C, HARAALDHK 24% I WEHMRIG 2 BRMITE 5L E 26N 5. iPSHIlEE
BFed, ZOEVHEELEFRIOBRS SI2XoT, MERBHAZHWME LZZHLANT O Y A 7
REMBLA N v 7 DHEETE, Bex RBRHEHICHEZ 2MBERE LTEHT2Z E0THETH
5.

AREE T, BRI NS ORI Z, bILbAB -7z, iPS ML FHERPLH
HHEEET VT v MIBTFAHED [ FF—RAZE] ZFH L7 on T RO R %
A L7z,

[(FIMER] AWFZEIZB W THEE ILE — Z RS2 5 O W FAWF7ERE & +N8AT0 5 o 3E4
FMEEHB TS,
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LS-5-1 XFRkkiCH T 2MHE ABMlaEEREZ AV MREE L ZORB

O%®B HW', % &k, b #6°, BiN B, FHIEZ

UREEOK B IRESHE AR
RS A TR - MR
TR AL

KN PN ) R S S

R 2 - AR R, B2, RE, B, A WVIIMEESRIEBOBEE R EIXRIL S HW S
NTW5b, FhHERBEZEMHEREDOT TS, TTICE  DERIIZEREREOHRHFE L LTS
DHHIBENTWS., ZO—FT, MR35 % ik B MU 2 A3 5 A ORERe b
L—o U THETH Y, BEELOTITFERoTwD, bhibhoZ v—7Tid, HAEERED
RMVAy Z7EdnZAMIEREEREY AEbT 52 LT, KDL OHiRET, 2l FERE
NEBTEXLILZHIBLTHREZIT->CT&72. WREEZT-o-HESEEEZITVC, H—MA
M OZERIRG | X N2 E 2 2120, AT & 2lEE2E & HBRaLEE & TREZ TV,
Mifa b, PUSGHILE S X OB bicow TR Z T 7. ZO#E, Hoh-fliok g
EHICHEAEIRL, ZO—MEDHH SN, TORRIZIEOWT, SN HER R E
7S AR ZE 24795 2 & 2510 L 72, ARAREENK SR B TSR H B 2 E
WIS L7227 )= T =R (547 U4 2FREL, ToRICHEREEREYRBEL:. 22
THMREEZED D 1 T CTOREZAT) S ENMRETH D, TORBBCRTIT ) HMLFE TR
DWTUIIHENT A VL —F — I TET S, ML HIEO2EPKREL PL—=0 7
DR RS 1 T TCoTLREY HEME L7, S SICHRE#EEE %, @ O CPC T
B END S CEFT SN2 ) = T—=2ANICRB L2 LT, BattrBiticssz s
A PDOKRIERERZED0D Z EDWEEE e o7z, SEHAWE T b a)VIZ X 5 sifla A
IRAFFEIC OV TIE T CTICHE - BBEFAEERRERBROKRELZGTE Y, EAGHE~DOml %
NTEINDLEREE o TWhH., ReIF—TIF, etz talcMiLiz) 2z T L —=v
TRBM AN MR 7 MRELY 2 F AICOWTHRAT 5. KV 25 204 FHVEDSER
IS5 DMGESI NI, SHOFAERBEO—BOERICHMKT 2D EEZTWA5.
[(FIEHER] $FE1E W& A0 L ORFIEEDONREZRB L O5HEZEE & L THET %
WFZEIHEs L 7-.

The development of clinical level cell culture using automated cell culture machine in
the University Hospital

(OKagami H', Li X', Akiyama H’, Ichimura M°, Udagawa N**

"Dept Oral and Maxillofac Surg, Matsumoto Dent Univ

*Kaneka Corporation Ltd

’Dept of Oral Biochem, Matsumoto Dent Univ

“Cent for Cell Therapy and Regen Med, Matsumoto Dent Univ Hosp
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LS-5-2 KXFREAOTRFIEE Y ) —2T—ZADBAEZDHR

O & fEAREZ BA 58, & &R, &% FHIP°
Ay RS
LN

fE A - MG RO IR L, MLFEERE (CPF © Cell Processing Facility) 2% & 722 %.
“7:7’( E AT A @Tﬁ%’?fﬁ% WHOZZOIZHENEER I A PPLEERY, R
IR E DR SHIC R D2 GE 0% . Shlbivbiug, FAEREH O M TR %17
;)5)%1%0)7%5%0:, 7)) =T —ALHEEREEELZHVWSAZ LEZEIH L. 7)) — YT =R,
I B SR 22 2 EiE AL T A 2 ERETH Y, BRE SN A= ZANKETE 2055
H5. Tz, BA-EHOLOO T X FHPIBEEMT, FAERBICLEE RS 3 A MROR)
RBWFTE 5.

Hiy: 79V =27 —=ZAN05, HSM R ERE 2 v Co—E oMkl TAICHED 2 Wi

RTHLPERTHIIEZHET 5.

Fid BARBRIR R BENIEA LS filEli 7 ) — v 7= (4 5 o ikaliath) & PgHAl
HEpR RS (RAStth 2 ) 1820w, EREZHVA ML —= V VIROBREE T — 7 Z5Hil5
Z) BT — 7 OWEHBIE 7 — ANOIEEE, W, 8E Z2NENO4EHE LTS,

M PSR A B R ER L AT v ¥ A v e EOMINE BB e B & S AL
‘) — VT = AWNICRET A Z LT, HEWZMTH D 2535, METEI 70 2055 E 2 iR -
MR HZ EDTE T
E5 L I R OEEEMEROLDIZ ) = T A AW AREH LRELZ W L350 -
7z, ARG ERIR BRI I CHEREIIAESEBRBE O 7 — & 2 BT 5.

(FIZAER] R EFIEAHBCIRIB I 2w,

Effect of the airflow control booth for tissue engineering

(OKogawa Y', Sasaki Y', Kishimoto A', Kagami H’

'DAI-DAN CO., LTD.
*Matsumoto Dent Univ

The cost of the building and the operating of CPF (Cell Processing Facility) is expensive, and a medical
cost also becomes expensive. Therefore, a clean booth and an automatic cell culture device were used for a
cell preparation. It's possible to clean some space, and clean booth can establish easily. The operating cost is
inexpensive and the effect of the treatment cost reduction can be expected. The environmental data of clean
booth was measured during embryologist’s training. The measurement items of environmental data were the
air cleanliness, the temperature, the humidity and the room pressure. The environment in the clean booth
was enough for a cell preparation.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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LS-6 BEEFHGEICETIABERMOBREL - Y- ICK2EDOBEFOES
HBFERORF—FEFHL — V- HEORREBEL T—

OBt 5
JINRHRRE  TUPERERRSET  tRHRR L

TGRSR ARG L, FHEAN - DIPEHRROIEE 2 ERE 2 FHE L, B2 50800 & % % LR G
DERZERT HEHRTH L. AIEREEZAETHEEE, HBE X O ESFOMREINREE N
T, BRRHYOFRERELZFFLTLI LMLV, T2, AERGEIAEEHOKRT 27| &k
L, DMREAROFERE 25, RIEREEEIIHN L TFBIERFHEEZ G755 281280,
A R OERREREEDUGE L, MOREOBENLFRIREZINLb0EEZ NS, Ll
S, BIEEBHABRSRE 3B ERH LD OD, T-18%IZIEEF > Twb. Zo#HEino—o&
LG, WEMBASRINCRAZ Lo N5, BIERFHGETFOROBENL, FEMICBITS
BN EFZG BT B2BRMCEVELE. ZO—HOFYEFY ¥ 7, AEREGOFRER
HAUEREZ: E ORI ER R, Fi G R E R EoERMERIZ L > THAZESDH 5 112,
WOBEIET X720, HLVEERLAZVEOBEH»ELLZ LI12X ), WRAHSEIICK
A ENRHDH. dL, BIEWFHERTIIFEDOR OB DA Z EIRITREIELZ LB TER
&, X RN RFIERRHNGE AT ) S EAERE &b, S 61T, FBIERAHGHINI M AR S
R, BIEREH IS FIC X 508 EER, WHOBE)IIHE ) Ak EOAPERIZER
TREEDA IV AXBEMT 2R DY, BEOZZEHROM LICOL05 2 LWifish
H. =7, L—%—I3RREICHL2WEOFERIICL WV RET IREOBHMKETHY, 0
WRICE DA A AT 2720, BESBHIAISHINTE ) HMEIHE SN TV 5.
LA, AV A (VO AMEAY0.001 BELT) ZFIRTE 2 A —/3—2 OV 288K L — — A3
FEINDE LR, BT ANF—% L) ZRMISHBANRESEL T EPHEE LT
7.

Al FEIERAHAE I BT 2B OBIRZHIF S ETHS L & B, L—F—IZL 2D
B O B E SR OER L BB IEH L = — BB NORRIIOVWTBEEL L72w
EEZTHIT.

(FIZEAER] [t IEaEE ¥ FIRRAHIC (COD) BET % JeAfRE! - RS ] 1S3 &, FIARAK
RETIEH D TEA.
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LS-7-1 H#EAL—V-BERBEESHTL— V- BERHE—BOBHLE S T+
WA A= G~

Ofty Wz
ElA7S N

IR L —F BB L LT L — -, EE5 PN EAT A AL o THERDH

X o TIRILHIRZ MRS 52 LA TE L. FIEFIL, MRz ZIMLS 2BANIC X > T,
Ziheo & L CThkA 2 ldds Ol 72 3 ITTHEHE OFFTATITREIC 2 o T & 72, 2O X9 Zlifids LNV
D 3 WITHEEAATIZ BV CTROWERZ £ 5 72901213, G X 2 6B GG #E) 2L » X
DERPHELETH 5.

AL — Y —HREEE, BAEUADIR RSB ZEL, €Y R -Vl Lo TEEDLS
DHIETET ZRINEENE L S L TAT A AWBERL. FFIIEADD H RO 3 RITHEE M
T, JBEEANE CERALICATEE b B S s 72 tB a2 2 D 3w, —7, ZHT L —%—
BAMYEE TIE, RO FU 2T 2 e 4 5 720 6B mASE 2 ) #vs. 721 Xvo 3k
TOHEE AT TIE, AP RCHOBORE 2L Y X2 H$ 2 2 & T, RO Z MR
THISTHZ LA RRICR 5.

AL IF—TId, FADITo TOLH L WEWLERIE 2 o 72 #EN Lo Bl 2k L, 3t

MEHS B, T72, B0 L — W —BEBEEIC X B0 RN A Rt R E WL e B &2 AR
5.
[(FIZEAER] FIRRAHBCIRIBIZIEH ) $EA.
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LS-7-2 7O HKYai—2 a3 EHABRMKEEERGEL -V -BRE—BOEYE
FHVIVFE— NI —

OfftFy ik

FERK 75t 4 At (PROS) A F A4 XA—=I U7, #iixiEt (ADRES) kg
FERESRAT

HAGHBIZEIC BV TId, CT, uCT, DEXA, HRERHNER SWifge o O MRS > 57— F
BHETHD. TDOL)BFENEICNZT, REDDOWEINV—FTIE, T4 K74 =) FiEk
BEREE (WDh WL OSEIAMEE) DIEHE LT, A4V Y7, FarR)a—yaryBrW
R Tk R T, LY - SRR TOEMBRBIZZIToTwh. 61T, 947
A A= v 7 o7 g Ml ORRREMNT 2, WRHMEBIME L H728aMiio > 7+ vt
BERONT 2 A DE, XV FE— FRERD) O DERBT 217> T b, Kt IF—TIH,
COLI)BRRESORY AL BRICOVTHMNEE TV E 2,

[FIFHR] FIRREMBIREICIZDH D TEA.
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US1-1 Apert IEZRZ 45 P84 FGFR2 Z oA LU -BEER S RHASEICH T
B A EERFEOR ) A

Ol &
PRl BER Belesk  ZHEI AR L

WAED 7 FEIEFIIFEOMAIT X Y, S FIIREAIE (craniosynostosis) % £ 9 5 R &
D—ERAS, RSB BITIN T2 18 2 (FGR2) DERIZE > THEL LT ENRW SN E o,
Apert JEERE L, RS ORMBA, PEmOLKE, RERZEH, WEOSIERER &% EME T
%G AREVE BRI TH 5 2%, FGFR2 ORI/ B 2 4 D I At ¥ A% H (S252W/P253R)
XD, UA Y FEGHROLAR) 7Y FEREEORELZF| SR T L TRENIET S L%
ZHNTW5D, BMEICKLIE, Apert BIZ R %19 FGFR2 (FGFR2°™) DOMIRaA IS & 7% 2 ]
BYEZHR (SFGFR2™™Y) %%, 4R FGFR2™™ % B3B3 % MC 3T3El Ml ogsE, > 7+
ST VL, RRAbE ZNENIHIT S 2 G L7, F 2T, sFGFR2P™NZIGH L7-#
T HEREROMEFHIELT, 27 yRuVEREEAETLF /X VEx ) 7 OB KRS
TEBLL, Apert JEEREET VYT A (AS VY7 A) HEFERESORASIINTL2RELME L. £
DFER, AS T ZIZBWT, F/ FIV-sFGFR2VHARRINBEA e A O A I EEH 271§ 2
L& L7z, sFGFR2™™MIZ ) 7 v MG Z IREET 5720, BEEERSZ5AO FGF #i & %
P L, decoyreceptor & L THERET 4. F 7z, TOUMENOER LG F R WIERIZ 2R L LI
L CTIEH oA S 5.

AFHE TlE, sFGFR2™™ & i\ 725 MR AL OBIHNC B 3 2 HRICOW TR B & & b2, F
JFNERTy X ) 7 e LT LZHERES R AT 28 - 6L o R
RIZOWTHE R L7,

(FiEFE] AWF7EIE, REESAR Pelesh BRI IES: IR ML, 250N, 5K R AW
RER T Bl —H, k2 R Wit & o RFEFZEIC X - TiTb iz,

[(FIFMER] ZEHZIABHEDS LW L2 EST 5.

Therapeutic effect of nanogel-based delivery of soluble FGFR2 with S252W mutation
on craniosynostosis

(OMoriyama K
Dept Maxillofac Orthognath, Tokyo Med Dent Univ Grad Sch Med Dent Sci

Apert syndrome is an autosomal dominantly inherited disorder characterized by craniosynostosis and bony
syndactyly of hands and feet, caused by missense mutations (S252W, P253R) of fibroblast growth factor
receptor 2 (FGFR2). Ligand-dependent constitutive activation of FGFR2 is known to be a cause of Apert
syndrome phenotypes; however, the precise mechanism remains unclear. Here we aimed to clarify the
etiological mechanisms of craniosynostosis and verify the effects of soluble FGFR?2 harboring the S252W
mutation (sFGFR2**™) on calvarial sutures in Apert syndrome mice (AS mice). Administration of
sFGFR2%*" inhibited FGFR2-stimulated proliferation, phosphorylation of intracellular signal molecules,
and mineralization of FGFR2"”*"-overexpressing MC3T3-E1 osteoblasts. The sFGFR2**" complexed
with nanogels maintained the patency of coronal sutures, whereas synostosis was observed only where the
vehicle nanogel was applied in an organ culture system of calvarial tissue of AS mice. We suggest that

S252W

appropriate delivery of purified sFGFR2 could be effective for treating this disorder.

Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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O/l i e BB
BEX KB HRERYE

[RZWEE ] &, EERNNTERINDL X)X o REMET, S L5 - KEMkC
“ﬁtfwé&k@@&’ib$~ﬁﬁ%%%ﬁ%bnéﬁ,E@ﬁﬂ%tfw&wﬁ%%%
I MEEZESTENR, PHNLZERICXL28EDONEE, V¥ F Y AEROSHEHEEAT Vb
VU T RATZ A, IELWEE T — &A A DFEEERIRIEA P LD Bl HEE OB~ D B
b, TWIOF2N E LT, b M2 HERTOMEENELRTHNT (=27 Y — LB57) Ok
EBEIT L, ILDICBEORERRL I NE TOMEEREMETL, BAIOMARBICIHTITE
BRVNED D, F BTSSR ~ﬁka@§ﬂ%#%ﬂMT%.ﬁmkﬂwéﬂt%
Ai%ﬂ%ﬁw RS — 7 =12 X RN BB T 217> T 5. 2 OFR 2 BIKE
RICZES LAEDLETEEL, REMNLHRZEE - KEANFHHL T2, ko E L, &
MT%&%@ui B FHICBRONG. DAETIE, KEZWEEA =27 F 7 (IRUD) 2% 2015
7 BB s N, SEOBKE - BB SAPSH iR Ay NI =23 E>0H 5. §
TIZ 2000 AL Lo BH S ADEN A TbI, T E TOMITTIIR 30% DZKFEEZFTW S
WD T R BB DR KBRS E R E SN D55 L, &I LWERERFHE SN L6 #%
%. ARAOFHBIEBORH 2w 3 5121%, F—OBERFICEREZ AL TWT, FRROTEROHM
AEDbEEHTLEELT 2 B U ERWZTURENS L. bivbh g L7z #iBE RO CDC42
H ¥ 3E (MIM 616737 Takenouchi-Kosaki syndrome) X2, 8 & & i % # (MIM 616592 Kosaki
Overgrowth syndrome) % &%, #4rL 72w,
(FIHMER] ZEH ARSI LN EEEST 5.

Initiative on rare and undiagnosed diseases

(OKosaki K
Keio Univ Sch Med

Whole exome sequencing and whole genome sequencing projects unraveled genetic bases of many
Mendelian disorders which are established as a known clinical entity. In contrast to such projects that aims
to find genetic basis of already—known diseases, our national project, Initiative on Rare and Undiagnosed
Diseases [IRUD] tries to unravel genetic bases of patients who have no apparent clinical diagnosis but may
have genetic basis because of familial occurrence or multisystem distribution. These classes of disorders are
referred to as undiagnosed disease, yet-to—be-described diseases, or syndromes-without-a—name.
Currently, our diagnostic rate is about 30%. There is no consensus regarding the definition of establishment
of new entity. Example criteria include the NITH-NHGRI guideline (2014), define as follows: Variants in
the same gene and similar clinical presentations have been confidently implicated in multiple unrelated
individuals. We have succeeded in finding and establishing two new syndromes: a new overgrowth
syndrome caused by PDGFRB mutations and a new thrombocytopenic syndrome caused by CDC42
mutations. However, it is difficult for a particular clinician to have a chance to evaluate two patients with
the same condition which is presumably yet-to—be—described and thus rare. Identification of two or more
patients with similar spectrum of phenotypic features and pathogenic mutation (s) in the same gene is
difficult from a practical standpoint when those patients are being followed in separate clinics. Standardized
method that ensures systematic comparison would facilitate inter-individual comparison on a global scale
and thus delineation of two or more patients with "yet—to—be-described” disorder.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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D—DTH 5 CCR5 1E HIV DIZHERT, ZORHESRIE HIV EYYERZE OMEAI25 < HRkL T
W5, EEIA D S CCR5 OMERERAEX, V) 7~ F R BHIERE 2 & 08 WU B ek LTk
DD 25 5 LW EXFHE SN TWED, FOEBREZWLREMNTIIAHTH 5.

Z 2T, AWZE Tl CCR5 DFHA~DEE%L, CCRS RIE~ Y 2 hE ML Z v T
7.

ZDOFER, CCRS I E B OMIT S & EEEA T T 50T 7 FIVICLHTH 5 Z L2
Bk rolz. INOHOBIEHERIE, LiLOEEME LT EMNTAHERTHY, CCRS ZREEME L
72 HIV IR E IR BICH LTH A Y v b2 20Tt 2m_ L7z TS OIS
B LR T — 7 & OMBD S OFRBEEICOVWTLERL, AV UV RILADEGZO—BE L
72\,

[(FIFAER] ZH IS LN L2 EST 5.

Pathophysiological study of CCRS, a therapeutic target of HIV transmission, in bone
using mice genetics

Olimura T"*7, Lee J-W*

'Bio-Imaging, PROS, Ehime Univ
’Analytical Bio-Medicine, ADRES, Ehime Univ
’Grad Sch Med, Ehime Univ

C-C chemokine receptor 5 (CCR5) is a co-receptor of macrophage-tropic viruses including HIV.
Pharmaceutical blockade of CCRS prevents HIV transmission, and effectively expands the life span of the
HIV patients. Some epidemiological findings have reported that functional loss of CCRS5 correlates with the
beneficial effects for the bone destruction diseases such as rheumatoid arthritis and osteoporosis. However,
the roles of CCRS in bone pathophysiology have not been well documented.

Our integrative analyses of Ccr5-deficient mice and cultured human bone cells demonstrated that CCR5-
mediated signaling regulated cellular architecture and motility of differentiated osteoclasts, thus suggesting
critical roles of CCR5-mediated signaling in pathological bone destruction. These our findings
experimentally support the epidemiological studies suggesting skeletal benefits of CCR5-targgeted therapy.
Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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7 —HRG R RUNX2 225812 X 2 1 B A RIPIE (CCD), Mg RARmEERE - 7ok - B %
%512 72 0 FiEHi$ % Hedgehog 52 244K PTCHI #1x T2 F1\2 X % Gorlin SEMERE, 5 3 M a3 5
AL e LR T FGR2 245K 2 D i % & D Apert SEMERE, Tl iPS Ml 2 /E 8L L fig#r
Zhlta L7z, 2L CTH72RIRREA A = XL 2 L, iPS ML 2 H v 7235 BF7e o A 1 % il 72
L7z $5I2 CCD T FHMLMEITORBIEDO A7 53, BEREREENRI L2 L2 R L. BN
SRR CEE 2R EHEZ B2 L, 7D RUNX2 DSEHM LTV AN Y V87 B FEFE L
TWb I RMER L. BREOF L WEE)N RUNX2 % &0 i G K 7l 2 6L Lg 51k, 2
HZHNVA ML ARG EFRRRICEREREZ AU SIS 2 EDREO—NEEZ 5N Gor-
lin JEBERE TLEE LR ICAIRAL BRI A 2 5. 2 OBAE)S Hedgehog DA HEE. KT Gli3 DI
LRI D BT HED L 2 & W L 72, Hedgehog F&H BB 5 51b D A 2 & ¢ TS 95
THET 5D T OH 7 %R R BREEREN DR D CWREMED S 5. Apert JEMERE iPS
ML FGF2 TEHUzER I B % K L T\ /2. MacCuneAlbright JE M O #n 12 A AHIL €
WA 7 THIET 5 72 DB BT ORI T H 5 72 i@ fn 1M S5 il5 % Fl v € ipS Ml e /e %
1o 7z, EFEBEIFEIRIC B 5 4 B8PS M 2 1E 8T L, £ < oA H 2> S Wid
S T Ny N ¢ SVASRE S - (I

(FIHMMER] ZEHIFEHIDS LN EEEST 5.

Approaches on pathophysiological mechanism of jaw bone disease with iPS cells

OAzuma T', Onodera S'*“, Saito A'*, Nakamura T'“, Ohba S’, Kosaki K, Yamaguchi A,
Sueishi K°, Shibahara T°

'Dept Biochem, Tokyo Dent Coll, “Cent for Dis Biol and Integrative Med The Univ of Tokyo
’Cent for Med Genet, Sch Med Keio Univ, ‘Oral Health Sci Cent Tokyo Dent Coll
*Dept Orthod Dentofac Orthop Tokyo Dent Coll, ‘Dept Oral Maxillofac Surg, Tokyo Dent Coll

We generated induced pluripotent stem cells of 4 different kinds of craniofacial diseases.

First disease was Cleidocranial dysplasia (CCD) which is caused by RUNX2 gene mutation well known as
a key transcription factor for osteogenesis. We found numerous morphological abnormality in nuclei of
osteogenic cells derived from CCD iPS. We found that RUNX2 controls nuclear proteins important for
maintenance of nuclear morphology. These nuclear abnormality might play an important role in CCD
pathological mechanism. Gorlin syndrome is a second disease from which we generated iPS. We found new
mechanism of hedgehog upregulation. Our finding revealed that active Gli3 was dominant in Gorlin iPS
cells while negative Gli3 is common in normal iPS cells. We made Apert syndrome iPS cells and
MaccCune Albright syndrome iPS cells. These iPS cells must have potential to elucidate new pathological
mechanism and pave way for new diagnostic and therapeutic methods.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript..
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US2-1 Altered salivary gland function in a mouse model of X-linked hypohidrotic
ectodermal dysplasia

(OTaro Mukaibo'?, James E. Melvin'

'Secretory Mechanisms and Dysfunction Section, Natl Inst of Dent Craniofac Res, Natl Inst Health
“Dept Oral Reconstruct Rehabil, Kyushu Dent Univ

X-Linked Hypohidrotic Ectodermal Dysplasia (X-LHED) is one of more than 150 types of ectodermal
dysplasias in humans. X-LHED, the most common form of ectodermal dysplasia, is caused by mutations in
the Ectodysplasin A (EDA) gene. This disease is associated with abnormal development of the skin, hair,
nails, teeth, and sweat glands. Nearly half of people with X-LHED also report dry mouth, although the
salivary gland dysfunction mechanism is unknown. The “Tabby 6] X-LHED mouse, which has a single
nucleotide deletion mutation of the EDA gene, was used to investigate salivary gland hypofunction. Like
humans, affected Tabby mice have sparse scalp and body hair, absent teeth and teeth that are malformed.
Affected male Tabby mice display reduced body and gland weights. The volume of ex vivo stimulated
saliva secretion was not reduced in affected mice when normalized to gland weight, suggesting that the fluid
secretion mechanism remains intact. In contrast, NaCl reabsorption decreased dramatically in affected
Tabby mice. There is currently no treatment for X-LHED, thus the Tabby mouse provides an excellent
model to test the efficacy of potential therapies.
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D AN BAG S 7z CUAS Ca KA U F v AV E2 A L TIREENC 2 S b T &S S &
Toofz. CaRAEME CIF v AV ORI BE X CLERREISHEE L 5 2 2 \»W)S, NKCC DS 57
HUTMEALIE CLERE 2R EEH 2 L X0, BEMIETIE NKCC ilitEds Cl 70 O HGE AR T &
52 EDURE ST EERIEICB W TIE, carbachol FJEE X OHIFLN cAMP % LA S€ 5
forskolin JIHUZ & ) IEREED 7 = Y EIRABLE SNz, KT =4 VBRI RBFOKEZOM
EWZX RIS, RERBKEEFARA SN TREAE S 7z HCO 3 F ¥ AV &4 L THrile 8
N5 2 EPHHI N, BEMIROREFREOMIEN pH 1£7.4~7.9 TH Y, forskolin fllPIEH 12
HNEN pH % e & 0 DA E & 7243, carbachol FIHUIMIEN pH % 7.6 IZPUR S ¥ 72, kIR
Wi KEEF LT, forskolin FIHIC & 0 #5538 S N A MMEN pH A 13l 2% —75C, carbachol
SRR LA W HIIP pH A3 L5 L, Ca® -calmodulin f&AFHYIC Na -H K 2SBHF 121G ML S
Tz, SEEHIE Tl carbachol & forskolin FIFEFF IZBWT, ZNZN Na' -H ARG & KB
JREKEESETE A%, HIBEN pH A 8 & Y HCO, b Ol FE & L CTEAMICH < 2 LAVRIBE
7z.
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The rate-limiting activities for anion secretion from acinar and duct cells in salivary
glands

OSugita M, Ueno K, Kitagawa M, Shiba Y, Hirono C
Dept Physiol Oral Physiol, Hiroshima Univ Inst Biomed Health Sci

To characterize the rate limiting activities for anion secretion from salivary glands, we analyzed carbachol-
and forskolin—induced anion currents in acinar and ductal cells using the gramicidin—perforated patch
configuration. Since gramicidin creates monovalent cation—selective pores, anion currents in the
gramicidin—perforated patch recording were carried by C1 or HCO; efflux via Cl channels, dependent on
Cl entry through Cl transporters or HCO; production in the cells. In acinar cells, carbachol induced
oscillatory CI currents which represented the Cl exit via Ca’ —activated Cl channels, dependent on CI
entry through a Na'~K'~2CI  cotransporter (NKCC). Pharmacological manipulation of the activities of the
channel and NKCC revealed that the NKCC rather than the Ca*"—activated Cl” channel plays a substantial
role in determining the amplitude of carbachol-activated Cl currents. In duct cells, both carbachol and
forskolin induced non-oscillatory anion currents that were suppressed by inhibiting carbonic anhydrase
(CA), suggesting that the anion currents were carried by HCO; efflux via Cl channels, dependent on the
CA-mediated production of HCO;. Carbachol- and forskolin—-induced changes in pH; under
pharmacological manipulation of the activities of Cl channels, CA, and a Na'-H" exchanger (NHE)
revealed that carbachol and forskolin primarily activate NHE and CA, respectively, to regulate pH; for
HCO;  secretion.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Myristoylated alanine-rich C kinase substrate (MARCKS) X PKC OFEETH DV, V YERILIZ L D
Bl & JH TN R AEDZAL T A N A 4 v e LTI, Sz &ns, B % &5
FAEB TR B 54 F I v 7 BBRICEGTLEEZONTWS. HTRE X OS5 IR
A BT Y Y87 BRGSO L 0 g s b, BEMREEO T I 5 — X IEmst
SR S W END F VTS TH Y, BT TIE B ZHEMEK-cAMP &%, FEETIZalL v
A b F = U2 FR-Ca” /diacylglycerol 75, ZFNZFNAIBNTERIAESR L LTE . R TI,
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72 WG 3BT, PKCS FHEEHIZ MARCKS V) B L2 $0H) U7z, B F BRI B
T, PKA F1E#I3 & U phospholipase D FE#] X MARCKS V) ~ B b2 #f] L7z, miBRpEMIIEIC 3B
W, PKCO FHEHIB X O MARCKS HENRTF KIEZ7 35— 5wz Uz BT
IZBWT, Wl PKCo KM b L, PKA HEAIZZRZMHI L. DEXY, HTRB X
OBEA BRI BT, VY FRMBAEREERPRZELLICOMDL T, PKCSIZ LS
MARCKS V Y b & ik CHRNBAZAEY @B L TS Y, BHOGWICHESLTws 2
EATRIEE T

[(FIZHER] ZEEIFRHEDB N L Z2EET 5.

Involvement of MARCKS phosphorylation and translocation in protein secretion in
exocrine glands

(OSatoh K', Kashimata M', Seo Y?, Sugiya H’

"Dept Dent Pharmacol, Asahi Univ Sch Dent
’Dept Regul Physiol, Dokkyo Med Univ Sch Med
*Lab Vet Biochem, Nihon Univ Coll Bioresouce Sci

Myristoylated alanine-rich C kinase substrate (MARCKS) is a major cellular substrate for PKC. The
phosphorylation and translocation from the membrane to the cytosol of MARCKS are implicated in
membrane trafficking in several cell types. Exocytotic amylase secretion occurs in parotid gland and
exocrine pancreas, and S-receptors—cAMP and cholecystokinin-receptors—Ca’*/diacylglycerol signalings
contribute to the amylase secretion in parotid and pancreatic acinar cells, respectively. Here, we
investigated the involvement of MARCKS phosphorylation and translocation in the amylase secretion in
both parotid and pancreatic acinar cells. In both acinar cells, secretagogues induced amylase secretion, and
MARCKS phosphorylation and translocation. A part of MARCKS was located in lipid raft of the cells
without stimulation. In both acinar cells, a PKCJ inhibitor attenuated secretagogue-induced MARCKS
phosphorylation. In parotid acinar cells, inhibitors of PKA and phospholipase D also inhibited the
MARCKS phosphorylation. In both acinar cells, a PKCS inhibitor and MARCKS-related peptide (an
inhibitor of MARCKS) inhibited secretagogue-induced amylase secretion. In parotid acinar cells,
secretagogue activated PKCJ, but which was inhibited by a PKA inhibitor. These findings suggest that
MARCKS phosphorylation and translocation are involved in exocytotic amylase secretion irrespective of
ligands and signal transductions in the parotid gland and exocrine pancreas.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Sexual dimorphism and salivation control in the Runx1cKO mouse

(OOno H', Sarper ES®, Kurosaka H’, Tkai K°, Yamashiro T, Sakai T°

"Dept Oral-facial Disorders, Osaka Univ Grad Sch Dent
’Dept Orthodont and Dentofac Orthopedics, Osaka Univ Grad Sch Dent

Sexual dimorphism of the salivary gland is evident in submandibular gland. The mice granular convoluted
tubule (GCT) which only locates at submandibular gland is known to develop and maintain the structure
with androgen—dependent manner. It is well known that Runx/Cbfb signaling pathway plays important
roles in broad developmental events in different tissues. However, it is not clear which of the RUNX
proteins plays useful role in the development of salivary glands by activating the Runx/Cbfb signaling
pathway. In the present study, we found that epithelial-specific Runx1 conditional knock-out (cKO) mice
demonstrated the remarkable involution of GCT. The results indicate that Runxl works during the
development of the GCT. We also discovered that the depletion of Runx1 resulted in the reduced secretion
of saliva in male mice. Consistent with this finding, one of the water channels, Aquaporin-5 (AQPS5) was
miss—localized in the cytoplasm of the Runx1 mutants, suggesting a novel role of Runx1 in the membrane
trafficking of AQPS. In addition, now we also analyze the salivation and function in Sjogren model mouse
and mention the future plan.

Confflict of Interest: 1 have no financial relationships to disclose.
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B 5202 L7z (Pflugers Arch 465:1281, 2013). Z DR BESAEIE, WO 7 A hat 4 NI L
T\ % NBCelB 25¥ + 7 AR pH il ZF] > TH Y, pH MWD D F 7 ABBRO T IV
AR b 726 L, BiomaiET 280 BE SN Tw5, FBRA GBI BL L ERB W
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Master regulator of bicarbonate, Na'-HCO, cotransporter. From kidney to multiple
organs

(OYamazaki O', Muallem S°, Seki G’

'Apheresis and Dialysis Cent/Gen Med, Keio Univ Med
’NIDCR, NIH
*Yaizu City Hosp

Na'-HCO; cotransporter NBCel encoded by SLC4A4 plays essential roles in the regulation of
intracellular/extracellular pH. Homozygous mutations in the NBCel cause proximal renal tubular acidosis
(pRTA) associated with extrarenal manifestations such as ocular abnormalities and migraine.

We analyzed nonsynonymous single nucleotide polymorphisms (SNPs), and KS558R variant had a
significantly reduced transport activity. (Pflugers Arch 461:245, 2011) We also demonstrated that the
NBCel Leu™ plays an important role in the structure and trafficking of NBCel. The trafficking defect may
underlie the dominant negative effect, leading to migrane. (Pflugers Arch 465:1281, 2013) These and
other results suggest that the defective NBCel activity in astrocytes can cause migraine potentially through
dysregulation of synaptic pH. We also demonstrated a cellular chloride sensing mechanism that plays an
important role in the regulation of NBCelB, leading to the maintenance of cellular ion homeostasis and
epithelial fluid and electrolyte secretion. (PNAS 112:E329, 2015) IRBIT, 1,4, 5-trisphosphate receptors
binding protein binds NBCelB and has an important role of regulating pH through NBCelB at many
organs. Our findings revealed pH regulating system in human multiple organs, not only kidney or epithelial
grand, but also synaptic system in neuron, ocular system and gastrointestinal tract.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Dysfunction of epidermal keratinocytes drives the chronicity of pain

(OHayashi Y
Kyushu Univ Grad Sch Dent Sect Aging Sci Pharmacol

Neuropathic pain is a highly debilitating symptom of pain induced by peripheral nerve injury. Regardless of
accumulating evidence that neural circuit in the central nerves system is changed during neuropathic pain,
the factor that determines chronic phase of pain is poorly understood. Here we found that cathepsin E
(CatE), an aspartic protease, in skin innervated by injured nerve determines chronic phase of neuropathic
pain. CatE-deficient (CatE’") mice attenuated chronic phase of nerve injury-induced mechanical
allodynia without affecting acute phase of pain. The protein levels of CatE was significantly upregulated in
skin innervated by injured nerve but not in the spinal cord. Furthermore, induction of CatE in skin
innervated by injured nerve was detected in chronic phase of pain, but not in acute phase.
Immunohistochemistry revealed that CatE protein was localized in the spinous and granule layer of
keratinocytes. Keratinocytes in the footpad specific restoration of CatE gene abolished attenuation of
neuropathic pain in CatE”" mice. In addition, keratinocytes specific knockdown of CatE ameliorated
ongoing pain. These results suggest that CatE in the epidermal keratinocytes requires the acute and chronic
phase—shifting of neuropathic pain.

Confflict of Interest: The author declares no conflict of interest associated with this manuscript
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Plastic changes in trigeminal neuronal and non—neuronal crosstalk contribute to ectopic
orofacial pain

OShinoda M, Iwata K
Dept Physiol, Nihon Univ Sch Dent

It is well known that mandibular nerve injury, inflammation and malignant tumor cause chronic orofacial
pain that can spread to adjacent orofacial regions innervated by the uninjured trigeminal nerve branches.
Recently, much attention has been given to the possibility that plastic changes in trigeminal neuronal and
non—neuronal crosstalk contribute to ectopic orofacial pain. Here, we examined the involvement of
macrophages which infiltrate into the trigeminal ganglion (TG) following inferior alveolar nerve
transection (IANX) in ectopic orofacial pain. Mechanical allodynia was induced in the whisker pad skin
and the number of Ibal positive macrophages which express tumor necrosis factor alpha (TNF-a) was
significantly increased in TG following TANX. Depletion of Ibal positive macrophages and TNF-«
antagonism in TG significantly depressed the mechanical allodynia in the whisker pad skin following
IANX. These findings suggest that TNF-¢ which was induced from infiltrated macrophages in TG
contributes to ectopic mechanical allodynia in whisker pad skin following TANX. Aim of this symposium is
to discuss the involvement of trigeminal neuronal and non—neuronal crosstalk in ectopic orofacial pain.
Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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The mechanisms of chronic pain in the primary somatosensory cortex

(OEto K

Div Homeostatic Dev, Natl Inst Physiol Sci

Injury and inflammation of peripheral tissues induce abnormal plastic changes in the central nervous
system, which in turn cause chronic pain. The primary somatosensory cortex (S1) has roles in processing
nociceptive information and brain activities of the S1 increase in chronic pain condition. Thus, the S1 has
been thought to have critical roles in chronic pain. However, little is known about how excitatory and
inhibitory neurons in the S1 contribute to chronic pain. In the present study, using two—photon calcium
imaging and electrophysiological method, we found that excitatory and inhibitory neuronal activities
increased in the S1 in inflammatory chronic pain. Local application of a GABA, receptor agonist attenuated
allodynia-like behavior. Frequency and amplitude of inhibitory synaptic currents did not change in chronic
pain. On the other hand, decrease in K—ClI cotransporter expression in the S1 excitatory neurons resulted in
inhibition being less efficacious. Thus, although there is net increase in inhibition within S1 cortical circuit,
it is not enough to balance the enhanced excitatory neuronal activities and prevent chronic pain behavior.
Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Sensocrine machinery of nociceptors boosts the resolution of fungal osteo—inflammation

OMaruyama K

Immunol Frontier Res Cent, Osaka Univ

Candida albicans can enter skeletal tissue through a skin wound in an immunocompromised host or by
contamination during orthopedic surgery. Such Candida osteomyelitis is accompanied by severe pain and
bone destruction. It is established that nociceptor innervation occurs in skin and bone, but the mechanisms
of nociceptive modulation in fungal inflammation remain unclear. In this study, we show that C. albicans
stimulates Nav1.8-positive nociceptors via the S-glucan receptor Dectin—1 to induce CGRP. This
induction of CGRP is independent of Bcl-10 or Malt-1 but dependent on TRPV1/TRPAL1 ion channels.
Hind paw S-glucan injection after Nav1.8-positive nociceptor ablation or in TRPV1/TRPA1 deficiency
showed dramatically increased osteo—inflammation accompanied by impaired CGRP production.
Strikingly, CGRP suppressed S-glucan-induced inflammation and osteoclast multinucleation via direct
suppression of NF-xkB p65 by the transcriptional repressor Jdp2 and inhibition of actin polymerization,
respectively. These findings clearly suggest the role of Dectin—1-mediated sensocrine pathways in the
resolution of fungal osteo—inflammation.

Conflict of Interest: 1 declare no conflict of interests.
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Origin of the research on bone metabolism in Japan

OKumegawa M', Ozawa H’, Suda T’
"Meikai Univ

*Niigata Univ, Matsumoto Dent Univ
*Saitama Med Univ

The early phase (1970-2000) of the research on bone metabolism in Japan was initiated by Japanese
scientists related to dental schools, including Masayoshi Kumegawa (Josai Dental School), Hidehiro
Ozawa (Niigata University Dental School), Tatsuo Suda (Showa University Dental School), and Fujio
Suzuki (Osaka University Dental School ). They established new research methods in bone morphology
and biochemistry, which resulted in the discovery of matrix vesicles, CBFa-1/RUNX2, Osterix, Cathepsin
K, ODF/RANKL and many other important factors and hormones. They also contributed to the training of
young scientists in orthopedic surgery and internal medicine, who became the second generations of
successful scientists in this field. Collaborations with medical doctors and basic dental scientists produced
many medical drugs (Alfacalcidol, Elcatonin, Eldecalcitol, and so on) for osteoporosis. In this symposium,
we want to retrace the early phase of the research on bone metabolism in Japan and propose a plan for the
future development.
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Endogenous HMGBI1 in nucleus

OSato T
Dept Anat Tissue and Cell Biol, Tsurumi Univ Sch Dent Med

High-mobility group box1 (HMGBI1) is a highly conserved nuclear protein that serves an important role in
transcriptional regulation: HMGB1 acts as an architectural chromatin-binding factor that bends DNA and
promotes protein assembly at specific DNA targets. In addition to its intranuclear role, HMGBI also
functions as an extracellular signaling molecule during inflammation, cell differentiation, cell migration,
and tumor metastasis. HMGB1 functions as an inflammatory cytokine when passively released from
necrotic cells or actively by stress—received cells such as macrophages, natural killer cells, and mature
dendritic cells, where it mediates the response to infection, injury, and inflammation. Once released into the
intravascular space, HMGB1 can potentially amplify local inframmatory responses by enhancing the
release of cytokines and chemokines from stressed cells and interact with endothelial cells by up—-regulating
surface receptors and causing the secretion of soluble pro—inflammatory mediators. Extracellular HMGB1
functions as a damage-associated molecular patterns (DAMPs) and activates pro-inflammatory signaling
pathways by enhancing pattern recognition receptors (PRPs) including toll-like receptor 4 (TLR4) or
receptor for advanced glycatin end-products (RAGE).

The purpose of this symposium is to characterize the post—translational pathway that regulates nuclear
shuttling of HMGBI into the cytoplasm and its subsequent extracellular release in the infectious and non-
infectious inflammation.

Conflict of inrerest: The author declares no conflict of interest associated with this manuscript.
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Suppression of heme oxygenase-1 is required for caspase-3 activation, high mobility
group box 1 release, and osteoclastogenesis

(OSakai E', Okamoto K?>, Tsukuba T'

'Nagasaki Univ Grad Sch Biomed Sci, Dept Dent Pharmacol
*Okayama Univ Grad Sch Med Dent Pharm Sci, Dept Dent Pharmacol

Osteoclasts are multinucleated cells that resorb bone. Osteoclast differentiation is regulated by several
cytokines, such as receptor activator of nuclear factor #B ligand (RANKL) and M-CSF. The chromatin
protein high mobility group box 1 (HMGB1) also has been identified as OCL differentiation cytokines.
However, its role in osteoclastogenesis has not been well elucidated. Here, we report that RANKL-induced
suppression of heme oxygenase-1 (HO-1), a heme-degrading enzyme, promotes HMGB1 release. In
contrast, induction of HO-1 with hemin or curcumin inhibited osteoclastogenesis and suppressed HMGB1
release. Since HMGBI is released from dying cells, we investigated whether RANKL induces cell death.
During osteoclastogenesis, RANKL promoted caspase-3 activation and upregulation of Bim, a pro-
apoptotic protein. To determine the role of caspase—-3 in HMGBI1 release, we examined whether caspase—3
activation by staurosporine stimulates HMGB1 release.

Staurosporine, which induces apoptosis, promoted caspase—3 activation and HMGBI1 release. In RAW-D
cells, suppression of HO-1 by RNA interference promoted caspase-3 activation and HMGBI1 release,
whereas overexpression of HO-1 inhibited caspase-3 activation, HMGBI release, and osteoclastogenesis.
These results suggest that downregulation of HO-1 is required for the RANKL-induced caspase-3
activation, HMGBI release, and osteoclastogenesis.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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The role of DAMPs in periodontal destruction

(OKobayashi H, Sudo T, Kengwong T, Suzuki N, Kano C, Izumi Y
Dept Periodontol, Tokyo Med Dent Univ Grad Sch Med Dent Sci

A Definition of Chronic Periodontitis by American Academy of Periodontology is “An infectious disease
resulting in inflammation within the supporting tissues of the teeth, progressive attachment and bone loss
and is characterized by pocket formation and/or gingival recession. It is recognized as the most frequently
occurring form of periodontitis. It is prevalent in adults, but can occur at any age. The disease is usually
associated with the presence of plaque and calculus. Progression of attachment loss usually occurs slowly,
but periods of rapid progression can occur. Associated with a variable microbial pattern.” Periodontal bone
loss is caused by activation of osteoclasts, but there are many ways to make it. One has periodontal disease
with less plaque, another has healthy oral condition with much plaque. Besides accumulation plaque,
cemental tear, fracture and sinus tract make bone loss in clinical cases. In this section, the role of DAMPs,
especially HMGB-1, is explained.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.

125



J. Oral Biosci. Suppl., 2017

US5-4 High mobility group box1 (HMGB1) P HERBEGHGEHICE 2 2ZEEZD

[=]
{38

OWFIll w5, W FR0, /N HEae, NEREOR, SOk B, KE #©
IR v fEE
R B FURESEIE AR I

i, BEAEDVERHTHEEINTWAD, HIEE o Mo EE, MRS R
&, WTHEELIISECTHEREZY, RELEMREEELZ525. KAIZINET, MBANT
DNA O AR EMEFRC B E 2 5£#] 2 B D high mobility group box 1 (HMGB1) 2 H L, sk~
DFFRBEREBAND A A =X L, S HIHERIESEIZBT 2 HMGBI D54 2D W THREEZIT-
7o F7o, BRHIIERA MR TFOREICLY, MEAEZLIEND, HaYEMROAFIE
&0, EDXI)BREEEZTDLONITONTHIN L7,

EWET VYT AL, T AEMHITRFELEETH S SCCTMBEZBM L THER L. HEo
B X RN ORI ED X ) REENDH 5% HMGB1 B L ' HMGB1 DZHETH 5 re-
ceptor for advanced glycation endproducts (RAGE), Z L T34 ¥ Y HEHD 5DV THIEMARAL
IR L7z, EOMEE, WRISERM & 0 S ERMTIE, 5 ARS8 & i i i R
PSEEK L 72 PR O 4T, HMGBI1 8 X ' RAGE O3Bl 28D 72, UL, B~
A EMHETIE, HMGB1 OEBISHBD SN 72012% L, RAGE OFBIIZED SN h o 7-.

PlEoZ Ehs, Sfiigs S X7z HMGB1 (2 & o T, M oo J& BH LS 55 S I B 25T i
SNn7-bEz2Zo6N7. 72, HMGBI IZX > THIEZ R Z L2l > T, EH6IXLEED
HMGB1 D3 S 72720, JRAARTR & B L R WEBAIIC b B % 5. 2 7 REME 2 /R L 7225,
AR A U 7230 T, HMGBL 2YR7E L TV A DIZHF L RAGE BREL o722 &5,
FOFAEICE VTS HMGB1 235 L TV A RetE 2 /R L7z, 2512, HiffEoEIZB W T
X, EEICkEG Y A T THAHD, BERICEISAONLEHY A T~EAA L2205, W
HLAERASE PR O R & B L 727200, MidiED T A 2 R 9 72D I L L 72D Tld v LRI L
7=.

[(FIZHER] ZFE IR DB N L2 EET 5.

The effect of the form and characteristics of the tongue muscle adjacent to the tongue
cancer by high mobility group box1 (HMGBI1)

(OSakiyama K', Takizawa S°, Komine Y°>, Bando Y', Amano O'

'Div Anat, Meikai Univ of Dent
’Div Oral Surg II, Meikai Univ of Dent

In this study, we analyzed the mechanism of the cancer invasion, metastasis to the muscle tissue and the
regeneration of the tongue muscle by the high mobility group box 1 (HMGB1) which is important in
maintenance of three—dimensional structure of DNA in cells and its receptor a receptor for advanced
glycation end products (RAGE). In addition, because the muscular properties are modified by extrinsic
factors, we analyzed the change of the characteristics of tongue muscle when the cancer cells were present.
First, SCC7 cells were injected into the mouse tongue in order to produce the tongue cancer model.
HMGBI1 and RAGE were expressed in peri—cancerous myofibers with wide gaps by destroyed bundle
structure in the portions within and outside the cancer. HMGBI1 that released from cancer cells was
suggested to form the muscle fibers gaps around the cancer. Further, HMGB1 was expressed in repaired
myofibers. Therefore, HMGB1 could induce regeneration of muscles. Thus, HMGB1 was suggested to
induce cancer invasion, metastasis and regeneration of the muscle tissue.
Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Orthodontic tooth movement and HMGB1

(OKanzaki H, Nakamura Y
Dept Orthodont, Tsurumi Univ Sch Dent Med

HMGBI is known as the DNA binding protein which modulates transcription, and also the secretory protein
from activated dendritic cells, macrophages, and necrotic cells. Alveolar bone resorption in the compression
zone and bone formation on the tension zone of the periodontal ligament (PDL) make it possible to move
the tooth during orthodontic treatment. Considering that ankylosed tooth and dental implant can not be
moved, the PDL fibroblasts regulates the bone remodeling during orthodontic tooth movement (OTM). In
the compression zone of the PDL, cell death and necrotic degenerative tissues induce an aseptic
inflammatory reaction, which result in the resorption of the bone by osteoclasts and the removal of the
tissues by macrophages and foreign body giant cells. These phenomena suggest the probability of
involvement of HMGBI1 in bone remodeling during OTM. The relationship between OTM and HMGB1
were reported since 2013. The HMGBI1 was induced in the PDL of rats during OTM. Cell culture
experiments using the PDL fibroblasts revealed the induction of HMGB1 expression by mechanical stress
and the augmentation of HMGBI in the culture supernatant, followed by the enhancement of the HMGB1-
dependent macrophage migration.
The relationship between HMGB1 and PDL fibroblasts during OTM will be discussed.

Conflict of Interest: None
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E,DNAYA 2707 L AKX ZMBHBIICIE TR =Y AEEEET 25 ICF— M7 7
T — B EE T OHEE, mRNA #3l&E % Real-time PCR EI2THGET L 72,

5 5% - £%8] LPS/GalN #¢5-1% 6-10 BE ] Cl&, A O FRIRE BRI HLERZ 25380 S, BNEH
HMGBI1 (SR FE#E & & HITEA, & HIIEHIIBAAANE B § 2 0 238152 ént [ #E T LT
® HMGBI1 L X)L & ALT - AST LRVIEFE L EH L, WHEIEECHEZ/R L7, LPS/GalN %
BT, WMLz~ 2 77—V LB O ML S HMGB1 O Btk KOG 2358 5 7z,
LPS/GalN i ¢~ 7 212815 5 HMGB1 OMIfasb i, 1iiEH @ ALT - AST & HMGB1 LX)V D
FHIE, GLEEGIC L > Tl SNz, 7)) F ) F VI HE (Glyeyrrhiza spp) 7 H 15 H L 5 A3
B CTH Y, PLIIETEH %2R LEIRIICIFRICH LTS Tw5 25, ZoEHEFEICE LT
3 F AR EASS . REFFETIE, HMGBLIZE BT R b= A/F— 7 7 ¥ — Ol & 5
FL O S I ZOMHIBEREICOWTELET 5.

[(FIFAER] ZHIFBHIDSI LN L2 EST 5.

Role of HMGBI1 in regulation of apoptosis/autophagy

OKuroda N, Sato T
Dept Anat Histocytol, Tsurumi Univ Sch Dent Med

High mobility group box 1 (HMGBI) is a highly conserved nuclear protein that acts as a transcription
relating factor. In addition to its intranuclear role, under the inflammation HMGB1 moves into the
cytoplasm and then the extra—cellular space, and acts as an extracellular signaling molecule via pattern
recognition receptors (PRRs).

In the present study, we analyzed an effect of HMGBI in the regulation of apoptosis and/or autophagy
occurred in the hepatocytes using LPS/GalN-injected model mice. Administration of LPS/GalN
precipitated tissue injury associated with the increased serum levels of HMGBI1 and ALT/AST. We
confirmed extracellular HMGB1 expression exclusively in the pericentral foci 6-10 hours after an injection
of LPS/GalN. The treatment with glycyrrhizin suppressed the nuclear-to—cytoplasmic shuttling of HMGB 1
and its release into the extracellular milieu.

The purpose of this study is to evaluate the regulation of apoptosis/autophagy through the manipulation
of HMGBI.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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VA7 4 A7 43— (BP)I&, Biaiilaic X 28I E 64 235 L LT, SHEIEREDO Y
EROBRICHEH SN TEBY, BP G- BEIIE, JAEMHEEIZK2%, BP B E5E (BRONJ)
WIS, T2, HHEBEELE LT, BP LI B4 AT TSI X B BRI E 3 5
RANKL HAIHUE (57 2= 7) PMHENTWED, 7/ A< 7HE5HEE 2L BRONJ & [AED
PRI T EFME CTRAET A 720, ®IEIX, TS ICHKAEEEEEE (MRON]) & W) %
BRafibhiCTw b,

AIFRE, HHIIEZ - AR A TH Y, BP & 77 A~ 7B T I EH A
MRONJ 54 ICH 595 2 6N 5. ZROMIIME T 246 H 2P RIS 2 Tld 2z
WS, BRONJ DIFBIREARTIL, 5 KEA S8 L -8 LI LIS b h, WENOFR
MEOHN & B A 7 MO FUERIRD S, TS T TIPS 2 7723 2 MRk R & %
Z bbb, 72, MRONI D FHFICOAFAET HBHE LT, FAS X IR 2 < LI
L, FIEESHBE ISR TR LR TWERIE T ICH L EE 2 5N 5. FEB, WEEARICIE, HobRS
DML L K FRD BN, BRI D KL FIIZ X ) MRONI FEMEADT 5 & V) 77— A8
EMEho2oH5. 2D L9HIZ, MRONI DIFEMRIZHEATZD DD, 55I1%, BRI 00 A
SDOFRRERNPLINDL 720, BRBYWAT—2 0 Z1IEMEICIERT 522 L IZEELFETDH
L. LhL, A7—70 LM an-B88o850: MRONT IZHEREES, MEZHE 2> Tw
HONBIRTHSH. KT VRY Y LA TIE, MRONJ DA T — V2R TX L0285 72
B, JHBLELL DS MRONI OFMIHEREZ £ 22 L 72 w»

[(FIFAER] ZEH IS LW L2 EST 5.

Early pathogenesis of medication-related osteonecrosis of the jaw (MRONJ)

OToyosawa S
Dept Oral Pathol, Osaka Univ Grad Sch Dent

Medication-related osteonecrosis of the jaw (MRONIJ) was initially believed to be associated with
bisphosphonate (BP) use and called BRONJ. However, MRONIJ has been implicated in recent reports in
patients receiving denosumab, a drug that behaves differently to BPs. Therefore, anti-bone resorption
effects common to BPs and denosumab are likely associated with development of MRONJ. MRONI is
characterized by osteonecrosis, inflammation, and infection. Although the comprehensive criteria for
MRONTJ diagnosis have not yet been established, some histological features have been described. In
BRONI lesions, osteoclasts detaching from bone surface are often observed, and trabecular bone exhibits
mosaic—pattern remodeling lines with increased thickness. These features suggest MRONJ, in which
osteoclastic bone resorption is inhibited by BP. In addition, the jawbone has a unique characteristic in that
its environment is predisposed to bacterial infection, which may partly explain the specific occurrence of
MRONIJ. Taken together, reduced bone turnover and infection are thought to be central in the pathogenesis
of MRONJ, yet management of MRONJ remains a significant clinical challenge, and effective suppression
of the primary pathology in MRONI is critical for its treatment. In this symposium, the early pathogenesis
of MRONIJ will be considered in the light of recent pathological findings.

Conflict of Interest: The author declares there is no conflict of interest associated with this manuscript.
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OQHIBh—ER"?, &4 KHE, hE B, EW WE' 25 Wil &#E &
'BAK BREEIE OREL 7T b
= N 1 S SR A A2 N e

Y A7+ A7 44— b (BP) HHIBEFHTHEIE (ONJ) D Dok 14 E 05688 L7228, RO
DL ONT B 7 VAR O R EE S ISR LT, WRIZBRETO AL EAL L, HEN T
FERHIETED KMV TH L. AT, P RANKL PUAEFA] (Denosumab) R iR ZEE [
PU sclerostin HLIARHA] (Romosozumab) Z 35 EED—ETEH ONJ WER I N DL Z & 23
SN, B TIHREI ATV A Z Eh 5, KA L 2WEBOLIE, KWROMH, 7602
TR 3R BR T OBRREEETH S, HEIE 2010 4E2 S FWINPIHIEE & PTH BHCE$ 5
FLBEWFZE, BHEEEIE D ILBERFE & BRIFZE 24T\, ZOHT, FRHIERLHEBELEOFEE L B
bbb BP #HA| & P RANKL YUAF S RIM ONT €7 VR A 75 >~ MEPHE BP #54)
M ONT EF V2R L CTE 2. 2 LT, ITNOHEWE TV ORMBRILEANT, ikt
WIFERT, 0 FAEMFENENT 2479 2 LT, €2 ONJ 2B ZREILIESTEEE 20, WK
WS SR D S EN D RIS 2 & A3 T& 72, —J, PTH ®AIOIEFEMETld, PTH S5
HFEE B B 2 M HHLAR TGS 2 A RIIEE T 5 2 L 2 W L7272, PTH #A]%5ONJ %4
WS 5 EEHE T, FEMENZE & BIRMIZE 21T - 7. ZO%E, PTH #AlZEME Vb BE
TH ONJ # PP - G S727-%, PTH WA X % ONJ DGR M T& 72, L LAds
5, PTH #AOMHHIRICER LT ONJ BEDTXTCIZ PTH #AIBE L T L bk 4
BUE, Ml RAEZ H\V 72 ONT O FBh - i ORI A TWS., Ry Y RI A TR,
—EDTED S A A5, MRONJ OFF - {GHERIEICOWTEET 5.

[FIZRFR] ZE S IIARRICEH L THRMEP W & 2 RKIT 5.

Osteonecrosis of the Jaw: pathoetiology, prevention and treatment

(OKuroshima S'?, Sasaki M', Nakajima K', Tamaki S', Hayano H', Sawase T'

'Div Oral Implantol, Grad Sch Biomed Sci, Nagasaki Univ
*Oral & Maxillofac Implant Cent, Nagasaki Univ Hosp

Medication-related osteonecrosis of the jaw (MRONIJ), albeit rare in patients taking bisphosphonates
(BPs), anti-receptor activator of NF-kB ligand (RANKL) antibody (Denosumab) and anti-sclerostin
antibody (Romosozumab), produces severe symptoms and worsens oral-related quality of life. The
pathoetiology of MRONIJ remains unclear despite 14 years having passed since the first clinical report of
BP-related ONJ in 2003. Moreover, definitive strategies to prevent and treat MRONJ have not been
developed due to difficulty in establishing animal models with high incidence of ONJ. Recently, we have
developed high—-frequency models of BP- and anti—-RANKL antibody-related ONJ-like lesions in rodents
and have demonstrated potential pathoetiology of ONJ with histomorphological and immunohistochemical
analyses, and molecular biological approaches using these ONJ animal models. Furthermore, we have
developed preventive and therapeutic treatment methods for ONJ involving intermittent administration of
parathyroid hormone and transplantation of several types of cells such as adipose—derived regenerative cells
and endothelial progenitor cells of high quality in a large quantity. The aim of our presentation in this
symposium Ul1 is to provide scientific evidence based on our research.

Conflict of Interest: We declare there is no conflict of interest.
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HK BH CIRRR
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FAENZ 1) 2 FH) B FH 5 58 MRONJ O B 1%, FHBREOFEBIINTHERAT + A7 +
A— T (BP) #EIOFE L, FEMEES I 21FEHFEIC X 5 2011-2013 SEDIEBIEASIZIZF B TH %
(HARDOMEAVEFES) . BT OFIER IR D BHERIAK Wiz, RIS RO Rt RS
BIBEO3IHICESL. AT =600 % P - GRVLEINLIEOD, AT7—Y 01
BRZW OB H % L, FRBIEE RIS\, T2, WESLOTV—T1F, HEEL B3
JEDFEEBRIZB T, FHERENIIHFWRMPHFEL 2 WERETTEE)ET) v 78 s
N, TRIN—VZAQHETTHEZLLZLNL I L L, ZTNEHDMHIBEW OV A (LIPUS) @ S
LD IEFIbESh D L2/ L7 (Exp. CellRes. 2011). & 5IZEWEETIX, BP 2 BHI&KS
ENTVLHRBOLET, VA2 7725 =L LTAHDIRENTVLHEEHRICEREL TV
HERELZETVT Yy PEERL, 7L Fuat—F (ALN) 5812 Porphyromonas gingi-
valis (Pg) % &G ST, KEHEG KI5 LIPUS MG O 282 T L7z, KR, ALN #%
G LT Pg DIERGED B 2B DA L ORGEREBEZ ZO AT — Y 0 BROIRED A L7z
A%, PRSI LIPUS BRG 2479 2 & TENL IR IE S L7z, 72 LIPUS FRYT 05 F, il 3%
FEORT O IE, E5HICEROMER - ) 2288304, 7R M= ARIEREY €T ¥ 7
D% 7RT mRNA FEHL NV o EH % L BP & Pg OFFAE T TR T3 2 #EREDS TR Y12 8L
HFINTwz, UbErs, 1) BPIZ X 25kE (BI5) WRELEDOY A2 777 45—, 2) KH
W2 X BN BmENE, 3) R T OREOEE, S, L —F =B E % & o)l
WZEBFH - RIRIZOWTEL L2\,

(FIFMR] BRICELT, FRIREFEMHIEH ) TEA.

Prevention of stage 0 BRONJ (bisphosphonate-related osteonecrosis of the jaw)
pathophysiology by non-invasive mechanical therapy with low intensity pulsed
ultrasound (LIPUS)

(OHidaka K', Takeuchi R'?, Takagaki Y'

'Dept Oral Sci, Kanagawa Dent Univ Grad Sch Dent
*Dept Joint Surg, Yokosuka City Hosp

The latest survey by Japanese Society of Oral and Maxillofacial Surgeons, examining data from 2011
through 2013, revealed the number of BRONTJ patients who received oral nBPs (>90% for postmenopausal
osteoporosis) was similar to that who received intravenous nBPs (>90% for cancer) : https://www.jsoms.
or. jp/medical/wp—content/uploads/2016/06/bronj_jsoms_201512. pdf. Our previous in vitro study
showed that osteoblasts isolated from jaw bones are unique in that experimental mechanical stimulation by
LIPUS was required for their protein expression in survival and maintenance of bone remodeling, namely,
bone homeostasis (Exp Cell Res, 2011). Subsequently, we created a model rat system to mimic elderly
osteoporotic female periodontitis patients who received long-term alendronate (ALN) administration and
underwent tooth extraction. After repeated topical inoculation of Porphyromonas gingivalis (Pg), a
maxillary molar tooth was removed and the effect of daily extrabuccal LIPUS exposure to the extraction
site was analyzed. Delayed healing of the socket epithelium as well as other stage 0 pathophysiology were
observed in rats treated with both ALN and Pg, while such rats exposed to daily LIPUS did not show these
effects. We will discuss 1) risk factors, 2) role of the mechanical environment, and 3) humoral factors
released from cells activated by mechanical stimulation such as ultrasound in treating BRONIJ.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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AR, X7 4 A7 42— b (BP) #H 7% &5 WG K 3 % & b 7258 358 (ONT)
IEOFFTHAEL L 2 LS S, HAFEFATEL LB L CEHINLTWS. L2l

N SHEHIAONT 2 3 JEN, HAIMICBU AH0E, FIED ) XA 7 WT-, hFHE# & o
WEDZEIE, BHESICOVWTRE—ED T vy 2R ELN TV, F72, ERER o
DR HELFIHRO—2>TH 2 IO TEFMMOM BRI 0L 3E AT, BEOEMRERE
WCHEORMA D B, FWIPIIHIZEA ONI DJEKHTH 5 2 &, FEHNZ XY ONJ FEAFITHED
AONDUFENDNDHH L, FIEDY A7 WT-RtiBHEHE & OBI#EIZ D W CTIE AN 7R 22430
FICXVBHAShOOH Y, Ptz EBULALE R Z U O — R EHSHEBICORIEL S A2 &
MR EHRIC Tk I N CTETwa. Lo L, ks & ofImALE Ko B o5 I S o
REERHER ONT FERERF DIEREE IO W TIT R4 BRI H 2 ONBURTDH 5. 5 WIEIH]
HOREIZOVWTIERY Y a vy R=IN=PHER LTV 5 —H T, HREREHRFHERFRITT-
727 2 — MRAIIB T, ARHLIE T E DG 2 ARS8 L 723E B O F) 50% T ONJT A3FHE
LTwatHEInTnws, T2, HARBFHBRIEFRIT - 2RATIE, FSEIIT MR 5
FIE TR OKRE 2 WRHERM2 5RO OSNLZ ENLIZLIEDH Y, WEHERMA S KEKRED & -
72 HAN DK 30% 7% BP AR T/ A T EUANOEATH -7z, 20—, ERID 62% 135 W
IPHIZE BN I ERB ORI Z L2 Z &3 h o7z, TEHICB VT, stage TIZBIT S
HIMLEDO ISR, ENTERLO2OH LKL X)L —F —EBITOPETIEAALNL TV W
Rl SBROMELHEROILFFEREREROMEESLIHTH ), ARG T AT LD
ORI VHEEEND.

[(FIFAER] ZH IS LN L2 EST 5.

Current environment of osteoporotic antiresorptive-drug-related—osteonecrosis—of-
the-jaw patients in Japan and challenges to provide better medical services

Olwabuchi H
Dept Dentmaxillofac Diag Treat, Kanagawa Dent Univ Grad Sch Dent

Osteonecrosis of the jaw (ONJ) occurs as an adverse event from long-term use of bisphosphonates and
other medications. The pathogenic mechanisms of each drug, bisphosphonates, anti-RANKL or anti-VEGF
antibodies, however, are not completely distinguished yet. Neither risk factors such as periodontal
infections and dental treatments, nor the effectiveness of drug holidays, current and prospective treatments
are fully established. While coordination between dentistry and medicine is essential, there is insufficient
communication between practitioners. Therefore, Society of Dentistry for Medically Compromised Patient
and Osteoporosis Society conducted a survey on prevention and treatment of the disease. Although the
knowledge of ONIJ related to the antiresorptive drugs is generally prevalent, there are many issues not
clarified such as drug holidays, for example; duration, timing and drugs concerned. Osteoporosis Society
found out that only 62% of medical doctors practiced referral to dentists of their patients who will be
administered bisphosphonates, or that some dentists requested to give drug holidays for the osteoporosis
drugs not related to the antiresorptive agents. To enhance collaboration between physicians/surgeons and
dentists, a systematic approach to sharing new medical/dental developments and patient information should
have a favorable impact on the ONJ incidence.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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O%H AR Wl?, Mark D. Okusa’, Patrice G. Guyenet’

M RR BERE AR
’Dept Med, Div Nephrol, UVA
’Dept Pharmacol, UVA

A AR B A AL O F AR a vV F a4 Nid, BELREOITEZINZ S ETHS
NTW5, KIME, (KEEE LA 2 &k % 72 2 b L 20§ 2 WAV o C1 = 2 —
O 3 HEMRERE O —F 2, AEROEEEHERFICERL TWw 5. BAMRERORELIZ %
WRDT T AL GIREEZ DL BT ETHEEMEHAZET 22 EPMONTEY, KL, EEE
e RHIICIERE C1 = 2 — 1 Y 2 FERADUIIE (5Hz, 105H) L CHEMEZ LTS L
TEIE M EREENER I NE 2 L2 L. SoBBERIL, KEMEOURB LI an
FaARTU R T T Y 1 — (Mifepristone) 35 L CHHE LW L2 5, i Cl =2 —
O 2GR & 2 B I i R OB R MR A ST S T LAURIE S s KIS,
FTald, WA EZIEULT 5 XD BRWH A b U AT b [AREC ER I F E  R BE AR H & R
L, ZRICIREH Cl —2—0 UG5 L TWHDOTE WAL E 2 72 Bk Mg 24 B
DI 7 L7 F= ViR, WHRAMLVA (10501 Lo THBEICHZ O N, F72, X
FL A ENZZ T ADOMMBBEHSR 2 VT FLF Y ¥ &5 2 M ofks < b B R
P E OB DA SN, E5I12, YA VAR ¥ —|ZTERCl =2 — 1 > 2 FR1IC
BR&g 5L, WHA LRI X2 BRI PHEREEOBBARITEEITHE L. o offR
M5, BRI 24 FER AT OB A b L ZZIERE C1 = 2 — 0 > oM L2 /- L CTREiilino
TIA LNRREEKL, BRI FERREEOFEELZHIH L TWa Z AR S .
[(FIFAER] ZEH IS LN L2 EST 5.

C1 neurons mediate a stress—induced anti-inflammatory reflex

OAbe C'*, Inoue T, Okusa MD’, Guyenet PG’

"Dept Physiol, Gifu Univ Grad Sch Med
’Dept Med, Div Nephrol, UVA
’Dept Pharmacol, UVA

C1 neurons, located in the medulla oblongata, mediate adaptive autonomic responses to physical stressors
(for example, hypotension, hemorrhage and presence of lipopolysaccharides) . We describe here a powerful
anti-inflammatory effect of restraint stress, mediated by C1 neurons: protection against renal ischemia—
reperfusion injury. Restraint stress or optogenetic C1 neurons stimulation (10 min) protected mice from
renal ischemia-reperfusion injury (RIRI). The protection was reproduced by injecting splenic T cells that
had been preincubated with noradrenaline or splenocytes harvested from stressed mice. Stress—induced
RIRI protection was reduced by destroying or transiently inhibiting C1 neurons. Although CI neurons
stimulation elevated plasma corticosterone and increased both vagal and sympathetic nerve activity, C1
neurons—mediated RIRI protection persisted after subdiaphragmatic vagotomy or corticosterone receptor
blockade. Overall, acute restraint stress attenuated RIRI by activating anti-inflammatory pathway through
predominantly sympathetic nervous system. C1 neurons were necessary and sufficient to mediate this
effect.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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CHEBERL MLie LA LA refiigid, IEEwile & ik U<, MM 28U A <, Rk
FAEREOH 72y — Ve LTRERMIFEL L DI, BELOMESZEINTEE L &b
\}, GvHD, SLE, Systemic Sclerosis 7 & D4 E PG5 B3 % M SRl B i 1k, %
BB T 2 BIN R ER IR Z R L, EROEHEEICE > TR L F#GHREE LTER S
NEL L2Lahs, HIERSME L ICH U7 R EEEEA CEBRTHID Ao s I
BEESTBEHT, W OPORMENPFIET 5 DONBIRTT.

Al O Bl - B2 ICB b A E VT X MR, MZERE 7 & OBV~ D R —3I >V 7k
EOMENRBH T ONLHT, BEMIEE EFERZECEOMBRIIEE SNO2H D F3. I
FCTOFKADOWFETIE, MEERHAEZ HIIBAL S N8 o % <X, BRI CORIENY A
M A YDOOEDTHSIFNg 12X - T, BHZICHREDSFES N, e ) oML T
BN WE WD) X H = XL DIFEDPHER SN TWE T (Liu et al., Nature medicine 2010). = OHH%
A 2 I3 2 18 F0uE R SE 1L, WM THIRZ T VEBRT A 2 & T, Ml EEZRESES
CELHLENIRD F L

O X)) ITHEREMIE O & 18 EREOME/ER 2 B3 5 2 L, MRS O% %
BAIZFEELERNTHLEERTET. KV UVARIY T LTI, MERBHBOZHELRERE ORI
BT HARFICOVTHA TR E LB, GHROBEIODVWTHEmLIZWEEZTVWET.
[(FIMER] AFICELE LT, FRHXERICHLEEIAY A

Mesenchymal stem cell function and tissue regeneration

OAkiyama K
Dept Oral Rehabil Regen Med, Okayama Univ Grad Sch Med Dent Pharm Sci

MSCs have been isolated from bone marrow and various organs and tissues. Nowadays, a large number of
tissue regeneration studies using MSCs have been reported because of their multiple differentiation ability.
Furthermore, systemic MSCs transplantation has been gradually considered as a promising approach for
intractable diseases such as autoimmune disease because of their immunomodulation properties. However,
the regulation factor of these remarkable MSCs function is still not fully understood. In this Symposium, we
would like to discuss about mesenchymal stem cell function and tissue regeneration. Especially, how
immunomodulatory property of mesenchymal stem cell affect host immune cells at regeneration site.
Conflict of Interest: The author declares no conflicts of interest associated with this presentation.
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(FIMER] HEH IS LN L E2EFT 5.

Therapeutic potential of human oral mucosa stromal stem cells

OAbe S'?, Yamaguchi S'

"Dept Maxillofac Surg, Grad Sch Med Dent Sci, Tokyo Med Dent Univ
’Dept Dent and Oral Surg, Tokyo Metropolitan Hiroo Hosp

The neurosphere culture technique is a convenient method for isolation of neural crest stem cells. However,
isolation and characterization of human oral mucosa stromal cells using this system has yet to be
understood. Therefore, we performed the isolation of neural crest stem cells from oral mucosa using this
system. We show that human oral mucosa stromal cells form spheres that exhibit self-renewal capabilities
and multipotency, and that they are enriched with neural crest-derived cells. In addition, we demonstrate in
vivo that these oral mucosa sphere-forming cells can generate ectopic bone tissue even when transplanted
into the subcutaneous region, which does not usually contain hard tissue. Therefore, our study shows that
the neurosphere culture system can be applied, without the need for complex isolation techniques, to
produce multipotent spheres with the properties of neural crest stem cells. Furthermore, we demonstrate a
convenient strategy for the isolation and culture of human oral mucosa stromal cells that could have clinical
applications. In this presentation I will report on the usefulness and therapeutic potential of oral mucosa
derived stem cells according to the theme of this symposium.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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(ORoland Baron
Harvard Sch Med and Dent Med

Skeletal homeostasis is ensured by balanced bone resorption and formation. Osteoclasts resorb bone and
recruit osteoblasts (coupling). Osteoblasts form new bone and regulate osteoclast differentiation, through
RANKL and OPG, also secreted by osteocytes.

Inhibition of osteoclast differentiation decreases bone remodeling. In contrast, inhibition of osteoclast
function maintains bone formation and remodeling. Deletion of Cathepsin K, impairs resorption but
increases bone formation through secretion of sphingosine 1-Phosphate (SIP). In turn, SIP induces
RANKL production and increases osteoclasts. Cathepsin K is also expressed in osteocytes and contributes
to osteocytic osteolysis. Deletion of cathepsin K in osteocytes prevents the increase in osteocyte lacunar
size in response to calcium requirements and mechanical loading. Cathepsin K also regulates Wnt signaling.
Wht signaling regulates osteoblasts and the cross talk with osteoclasts. Inhibition of Sclerostin, secreted by
osteocytes, increases bone formation and reduces resorption. Deletion of Sfrp4, another Wnt inhibitor
linked to BMD in humans, increases Wnt signaling and trabecular bone, but leads to cortical thinning.
Deletion of Wntl6, leads to cortical thinning and fractures but does not affect trabecular bone. Wntl6 is a
negative regulator of osteoclast differentiation but not bone formation. These studies show the differential
regulation of the cortical and trabecular compartments of bone.
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(OKazuhiro Aoki
Dept Basic Oral Health Eng, Tokyo Med Dent Univ Grad Sch Med Dent Sci

When I joined the Prof Baron's lab at October 1997, he gave me one project related to the viable motheaten
mutant mice (mev/mev), which has a functional retardation in Src-homology 2-domain phosphatase
(SHP)-1, a critical negative regulator of signal transduction in hematopoietic cells. But, we became to
know the same project had been already started in the Jackson laboratory one year after I joined the lab.
When I asked Roland a new project, he informed me "There is an interesting peptide antagonizing the
action of tumor necrosis factor-alpha whose molecular weight was 1226.4.”

In my research carrier, this peptide became a seed of my research since I started the in vivo studies related to
the peptide after going back to Japan and have been continuously analyzing the characterization of the
peptide until now. Furthermore, I have developed the carriers of peptide drugs for clinical applications as
well as the modification of peptide drugs by collaborating with the researchers in the engineering field.
In this symposium, I will briefly summarize the recent developments of my peptide research, which would
lead to the development of therapeutic drugs on the diseases of bones and cartilage.

Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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US8-3 The osteocyte as a therapeutic target in the treatment of osteoporosis

(OYoshihito Ishihara'?, Mary L. Bouxsein”*”, Roland Baron'’"*

'Harvard Sch Med and Dent Med

’Dept Orthodont, Okayama Univ Hosp

*Harvard Med Sch

“Endocr Unit, Mass Gen Hosp

°Cent for Adv Orthop Studies, Beth Israel Deaconess Med Cent

Osteoporosis is a common disease characterized by a decrease amount of bone mass and a compromised
resistance of bone against mechanical loads, which has led us to hypothesize that skeletal mechanosensing
is altered in osteoporosis. Osteocytes are responsible for skeletal mechanosensing and key regulators of
bone remodeling and homeostasis. Recent studies have suggested an important role for osteocytes in
remodeling processes termed osteocytic osteolysis — direct resorption of bone by osteocytes within their
lacunae. We investigated whether osteocytic osteolysis was modulated by mechanical loading and/or
unloading. Additionally, the role of sclerostin, an osteocyte—secreted negative regulator of bone formation,
and cathepsin K in osteocytes were assessed by examining osteocytic osteolysis to evaluate a potential
breakthrough in osteoporosis therapeutics that targeted osteocyte function.

Our results demonstrated that osteocytic osteolysis was occurring in cortical lacunae during mechanical
unloading. This was attenuated by the administration of sclerostin—neutralizing antibody or osteocyte—
specific deletion of cathepsin K. Osteocytic cathepsin K also played an essential role in mechanical
loading—induced osteocyte lacunae remodeling. Taken together, these findings suggest the potential role of
osteocyte—derived sclerostin and cathepsin K in regulating osteocytic osteolysis in response to mechanical
loading and/or unloading.

Conflict of Interest: The authors declare conflict of interest associated with this manuscript.
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US8-4 Regulation of sclerostin expression by bone resorption

(OMasanori Koide

Inst Oral Sci, Matsumoto Dent Univ

Bone is continuously remodelled by bone resorption and formation. It is known that osteoprotegerin—
deficient (OPG-KO) mice exhibit increased bone formation with increased bone resorption. Sclerostin, an
antagonist of Wnt//-catenin signaling, produced by osteocytes inhibits bone formation. We examined the
relationship between expression of sclerostin and bone formation in 12-week-old OPG-KO mice. An
immunohistochemical study showed that osteoblasts strongly expressed S—catenin in the tibiae of OPG-KO
mice. Sclerostin—positive osteocytes were decreased in OPG-KO mice compared with control mice. A real-
time RT-PCR analysis showed that the expression of Sost (encoding sclerostin) mRNA was significantly
lower in OPG-KO mice. In contrast, the expression of Axin2 mRNA, a target gene of Wnt/S-catenin
signaling, and Alpl mRNA, a bone formation marker, was significantly higher in OPG-KO mice. These
results suggest that bone resorption inhibits the expression of sclerostin, which in turn promotes bone
formation in OPG-KO mice.

We next examined whether the inhibition of osteoclast formation by administration of an anti—-RANKL
antibody increases the expression of sclerostin. Administration of anti—-RANKL antibody to OPG-KO mice
suppressed bone resorption and increased both the number of sclerostin—positive osteocytes and the
expression of Sost mRNA compare with vehicle-treated OPG-KO mice. In contrast, OPG-KO mice
treated with anti—-RANKL antibody exhibited the lower expression of Axin2 and Alpl mRNA. A
histomorphometric analysis demonstrated that administration of anti-RANKL antibody suppressed mineral
apposition rate in femurs from OPG-KO mice. Thus, we propose that bone resorption inhibits the
expression of sclerostin in osteocytes, which in turn promotes bone formation through the action of Wnt/3-
catenin signaling.
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US8-5 Roles of Wnt signals in bone resorption

(OYasuhiro Kobayashi', Shunsuke Uehara’

'Inst Oral Sci, Matsumoto Dent Univ
’Dept Biochem, Matsumoto Dent Univ

Signaling molecule Wnt ligands activateS—catenin—dependent canonical and S-catenin-independent non—
canonical signaling pathways. The activation of canonical Wnt signals in osteoblast-lineage cells induces
the expression of osteoprotegerin, a decoy receptor of receptor activator of NF-kB ligand (RANKL),
which, in turn, inhibits osteoclast formation. We have examined roles of non-canonical Wnt signals in
osteoclastogenesis and found that Wnt5a, a typical non—-canonical Wnt ligand binds to Ror2 receptors in
osteoclast precursors and promotes RANKL-induced osteoclastogenesis. Mechanistically, Ror2 signals
activated c—Jun N-terminal kinase and upregulated the expression of RANK in osteoclast precursors. We
have also found that Wnt5a—-Ror2 signals promote the bone-resorbing activity of osteoclasts. In this
symposium, I would like to introduce recent topics regarding Wnt signals in bone resorption and discuss a
mechanism by which Ror2 signals promote the bone resorbing activity of osteoclasts as well as osteoclast
differentiation.
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Establishment of estimation of lip function and development of a new lip training
system

(OTakehana Y', Masuda Y, Kageyama T', Yamada K'

"Dept Orthodont, Matsumoto Dent Univ
’Div Oral Maxillofac Biol, Inst Oral Sci, Matsumoto Dent Univ

Lip movement is complex because it involves many facial muscles, including the orbicularis oris muscle.
Also, lip function plays an important role in food intake, mastication, swallowing, articulation and
morphology of dentition. To better understand lip function, we developed an apparatus for measuring
multidirectional lip—closing force (LCF) prior to evaluating multidirectional LCF during lip pursing. Some
of our studies revealed the properties of directional LCF, especially by the orbicularis oris muscle. Partial
impairment of lip sensation decreased all directional LCF. Mandibular deviation caused asymmetrical LCF
in the lateral direction, and this asymmetry influenced molar inclination. Furthermore, lip—training made the
LCF larger, and after stopping the training, LCF was weakened. Recently, we established a system to
measure control ability for LCF using visual feedback. The abilities were different depending on the
direction. Measuring multidirectional LCF is valuable for estimation of lip function, and it allows for the
development of a new training system. This shows that the new training can be effective to enhance lip
function. In the future, these systems will be applied to the clinical stage.
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Multi-level research strategies for sleep related oromandibular functions and
dysfunctions

OKato T
Osaka Univ Grad Sch Dent, Dept Neurosci Oral Physiol

Oromandibular functions such as chewing, swallowing, speech and respiration are indispensable for a
survival and for the maintenance of a quality of life in the society. These motor activities significantly
decrease during sleep but do not disappear completely; during sleep, swallowing and chewing-like
rhythmic jaw movements, occasionally occur while respiration is continuously modulated in healthy
subjects. Patients with disordered oromandibular functions during sleep, such as sleep bruxism and
obstructive sleep apnea, often face a variety of medical (e.g., sleep disturbance) and dental (e.g., orofacial
pain) problems. Therefore, several types of studies at multi-levels are needed to clarify the physiological
significance of oromandibular functions during sleep and pathophysiological mechanisms of sleep related
oromandibular dysfunctions. The research strategies can include the identification of the physiological
phenotypes related to motor activities during sleep in healthy and disordered humans and the increase of
basic researches for challenging specific physiological hypothesis in animals. In addition, population-based
data collection and analysis will be a useful research methodology for understanding the diversity of
physiological and pathophysiological natures in oromandibular motor functions and disorders during sleep.
Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Sensory and motor functions in the larynx and associated laryngopharyngeal areas
utilize TRP channels

O Hossain MZ', Unno S', Ando H’>, Masuda Y°, Kitagawa J'

"Dept Oral Physiol, Matsumoto Dent Univ
“Dept Biol, Matsumoto Dent Univ
*Inst Oral Sci, Matsumoto Dent Univ

In order to understand food palatability and intake, it is necessary to study sensory and motor functions in
the pharyngeal and laryngeal areas. Superior laryngeal nerve (SLN) that supply the larynx and associated
laryngopharyngeal regions plays an important role in triggering swallowing reflex. SLN has unique
responses to chemical stimulations that differ from the responses of the taste nerve innervating the tongue.
However, the underlying mechanism has not yet fully elucidated. On the other hand, swallowing reflex
plays an important role in ingestion of food and prevents food entrance into the lower respiratory tract.
Delayed triggering of this reflex is a common disorder in aged population and following cerebral vascular
accidents that increases the occurrence of pulmonary aspiration. We analyzed that SLN activity was
modulated by application of the TRP channel agonists. The increase of SLN activity by agonist was blocked
by antagonist. In addition, application of TRP channel agonists in SLN innervated areas triggered
swallowing reflexes which was blocked by prior application of antagonist. Our findings suggest that TRP
channels are involved in mediating SLN activity and triggering swallowing reflex. TRP channel agonists
can be tested for management of dysphagia and prevention of pulmonary aspiration.
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Visualization of oral function based on surface EMG analysis of suprahyoid muscles
using machine learning

OSasaki M
Div Biotech & Robo, Iwate Univ Grad Sch Eng

Suprahyoid muscles (digastric, stylohyoid, mylohyoid, and geniohyoid) contribute to the tongue and jaw
movements. Therefore, EMG analyses of suprahyoid muscles are widely used for oral function evaluation
and biofeedback training. Presumably, EMG signals of suprahyoid muscles include sufficient information
for classifying the tongue and jaw movements because EMG activations are observed during almost all
movements for oral function. Moreover, extracting force information such as tongue tip force from EMG
signals of suprahyoid muscles is presumably possible because suprahyoid muscles control the hyoid
position according to the tongue movement. Therefore, visualizing information from EMG signals of
suprahyoid muscles is anticipated as a new approach for oral function evaluation and training.

Our research group has been developing an oral function visualization method that uses machine learning
(artificial intelligence, AI) to accomplish the following.

(i) Classifying the tongue and jaw movements based on surface EMG signals of suprahyoid muscles

(ii) Estimating the tongue tip force vector based on surface EMG signals of suprahyoid muscles

(iii) Developing a biofeedback training system using estimated movement and force.
This presentation, introducing our research, will demonstrate the usefulness and possibilities of machine
learning in the research field of oral function.
Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Osteocyte Biology—overview

(OAmizuka N', Hasegawa T', Nakashima T~

IDept Dev Biol Hard Tissue, Hokkaido Univ Grad Sch Dent Med
’Div Cell Signal, Tokyo Med Dent Univ Grad Sch Med Dent Sci

Osteocytes build up cellular network in bone, as a functional syncytium, playing important roles in
maintenance of bone minerals, sensing mechanical stress, and regulation of bone metabolism and serum
concentration of phosphate. Recently, more exciting evidences such as three dimensional ultrastructures on
osteocytes and spatial relationship with collagen fibrils and bone mineral crystals have been elucidated. In
this symposium, outstanding researchers would present updated findings on osteocyte biology.
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Regulation of bone remodeling by osteocyte

(ONakashima T
Dev Cell Signal, Tokyo Med Dent Univ Grad Sch Med Dent Sci

Bone is constantly renewed by the balanced action of osteoblastic bone formation and osteoclastic bone
resorption both of which mainly occur at the bone surface. This restructuring process called “bone
remodeling” is important not only for normal bone mass and strength, but also for mineral homeostasis.
Bone remodeling is stringently regulated by communication between bone component cells such as
osteoclasts, osteoblasts and osteocytes. An imbalance of this process is often linked to various bone
diseases. During bone remodeling, resorption by osteoclasts precedes bone formation by osteoblasts. Based
on the osteocyte location within the bone matrix and the cellular morphology, it is proposed that osteocytes
potentially contribute to the regulation of bone remodeling in response to mechanical and endocrine stimuli.
RANKL currently provides a paradigm that enables the molecular understanding of the linkage among bone
metabolism, mammary gland development and tumorigenesis. Recently, we identified bone remodeling
induced by osteocyte-derived RANKL and osteoblastic lineage cells—derived Semaphorin 3A exerts an
osteoprotective effect by both suppressing bone resorption and increasing bone formation. Bone has been
traditionally regarded as a part of the locomotor system, but recent studies suggest that osteocytes regulate
systemic biological functions based on the inseparable link between bone and other systems.
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The differentiation from osteoblast to osteocyte—Ultrastructural aspects—

(OHasegawa T', Nagai T'?, Hongo H', Amizuka N'

' Dept Dev Biol Hard Tissue, Hokkaido Univ Grad Sch Dent Med
* Dept Oral Func Prosth, Hokkaido Univ Grad Sch Dent Med

Osteocytes differentiate from osteoblasts, being embedded in bone matrix. Osteocytes can communicate
neighboring osteocytes and osteoblasts through their fine cytoplasmic processes, forming the osteocytic
network. We have attempted to demonstrate the ultrastructures of osteocytes and their network by using
transmission electron microscope (TEM), focused ion beam-scanning electron microscope (FIB-SEM)
and structured illumination microscopy (SIM). Furthermore, it is still veiled how and when osteoblasts are
committed to differentiate into osteocytes: Osteoblasts that begin to differentiate into osteocytes
dynamically change the cell polarity and the localization of enzymes and membrane transporters involved
in mineralization. Interestingly, osteoblasts being embedded and osteocytes in the superficial layer of bone
matrix revealed podoplanin on their cell membranes and cytoplasmic processes. In this symposium, we will
introduce our recent histological findings of osteocyte morphology and differentiation.
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The osteocyte network formation is influenced by the collagen fibril alignment

(OKamioka H', Hashimoto M°, Nagaoka N°, Oshima Y, Timura T*, Hara T’

'Okayama Univ Grad Sch Med Dent Pharm Sci, ‘Okayama Univ Hosp, ARCOCS
“Ehime Univ Proteo Sci Cent, NIMS

AIM: We analyzed the influence of the collagen fibril alignment on the osteocyte network formation.
METHODS: The embryonic chick calvaria were fixed and prepared for FIB-SEM observation with en
bloc electrical staining. The samples were milled by FIB at 25 nm in thickness, and their images were
captured by SEM. Approximately 1000 images were obtained and reconstructed into three-dimensional
images using the Amira software program. To inhibit the collagen cross-linkage, S~ Aminopropionitrile
(BAPN) was administrated to the embryonic chick, and then calvaria were dissected after three days and
were stained using fluorescent—labeled phalloidin to visualize the osteocyte network formation with a
confocal laser microscope. RESULTS: Three-dimensionally reorganized images obtained using FIB-SEM
revealed that osteocyte processes elongate into the bone matrix while avoiding the thick collagen fibers with
a diameter exceeding several micrometers. In our BAPN experiments, we observed significant differences
in the osteocyte network formation of the calvaria administered BAPN versus the control calvaria with
respect to loss of regularity. CONCLUSION: Our findings suggested that the osteocyte network formation
was influenced by the thick collagen fibers. We have considered the possibility of matrix-oriented
osteocyte network formation.
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Relationship between osteocyte and apatite orientation in bone extracellular matrix

(ONakano T, Ishimoto T, Matsugaki A
Biomater & Struct Mater Design Area, Div Mater & Manufacturing Sci, Grad Sch Eng, Osaka Univ

Osteocyte (OCY) has been expected to regulate bone mineral density and bone mass as scalar quantity
under in vivo stress condition based on functional adaptation through the mechanosensing ability. However,
detailed mechanisms relating to mechanosensing and subsequent mechanotransduction are unclear. Since
stress is loaded as a three-dimensional (3D) tensor quantity and bone shows unique 3D orientation
distribution of collagen / apatite (extracellular matrix (ECM)) depending on the anatomical location, the
relation between in vivo stress, octeocytic mechanosensing, and adaptive bone change would be explained
under consideration of anisotropy.

In this study, we have clarified the correlation between 3D bone ECM and anisotropic morphology of
OCYs. Aspect ratio and degree of alignment of elongated OCY seem to largely relate to principal stress,
and further highly correlates with the ECM preferential orientation. This suggests the anisotropic OCY
canalicular network is formed so that OCY efficiently sense the 3D stress distribution in vivo. As a result,
bone functionally adapts through alteration of the preferential orientation of collagen /apatite matrix in
response to the change in in vivo stress to make bone material properties anisotropic and subsequent ECM
strain around OCY isotropic.
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The role of choline transporters CTLs/SLC44 family in cell proliferation and survival

Olnazu M"*

'Inst Med Sci, Tokyo Med Univ
’Dept Mol Prev Med, Tokyo Med Univ

Choline is essential for the synthesis of the major membrane phospholipid phosphatidylcholine, the methyl
donor S—adenosylmethionine and the neurotransmitter acetylcholine. Elevated levels of choline and up-
regulated choline kinase activity have been detected in various cancers. Thus, the intracellular accumulation
of choline through choline transporters is the rate-limiting step in phospholipid metabolism and a
prerequisite for cancer cell proliferation. Previous studies have demonstrated abnormalities in choline
uptake and choline phospholipid metabolism in cancer cells using the imaging of cancer with positron
emission tomography and magnetic resonance spectroscopy. The aberrant choline metabolism in cancer
cells is strongly correlated with their malignant progression. Choline transporter-like proteins (CTLs/
SLC44 family) are highly expressed in various cancer cell lines. Choline uptake through CTLs is associated
with cell viability, and the functional inhibition of CTLs could promote apoptotic cell death. Furthermore,
non-neuronal cholinergic systems that include CTLs—-mediated choline transport are associated with cell
proliferation and their inhibition promotes apoptotic cell death in cancer cells. The identification of this new
CTLs—mediated choline transport system provides a potential new target for cancer therapy.
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Regulation of monoamine transporters and pain

O Sogawa C', Morita K°, Ohyama K’, Sogawa N*

'Dept Dent Pharmacol, Okayama Univ Grad Sch Med Dent Pharm Sci
’Dept Pharmacol, Fac Nursing, Hiroshima Bunka Gakuen Univ

°RI Res Cent, Okayama Univ Dent Sch

“Dept Dent Pharmacol, Matsumoto Dent Univ

Neuropathic pain is defined with for a chronic or persistent pain to be generated by a pathophysiological
alteration on the peripheral and/or central nervous system. Pregabalin and tetra cyclic antidepressants
(TCA) are known therapeutically useful ligands for the treatment of neuropathic pain. However, they do
not sometimes provide enough effects. TCA are known to be due mainly to the inhibition of transporters for
serotonin and noradrenaline, at sites on inhibitory monoaminergic pathway in the spinal cord. In addition,
TCA has been known to exert inhibitory effects on various targets involved in neuropathic pain including
GABA transporters (GATs). NNC05-2090, one of GAT inhibitors that display moderate selectivity for
betaine/GABA transporter (BGT-1), had an antiallodynic action on neuropathic pain model mice.
Although the contribution of GAT-1 and adrenergic agonistic effects cannot be entirely ruled out, the
antiallodynic action of NNC05-2090 was probably attributed to the inhibition of both BGT-1 and
monoamine transporters.
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Association between sleep bruxism frequency and serotonin transporter activities

O Minakuchi H
Okayama Univ Hosp

Sleep bruxism (SB) can negatively affect prognosis of dental prostheses and aggravate periodontal
conditions. However, the etiological mechanisms of SB remain unclear. Recently, central nervous system
modulation has been considered as a potential candidate for SB etiology since several case reports revealed
alterations in SB frequency after the administration of reuptake inhibitor of serotonin (5-HT) transporters
(SERT). Thus, we evaluated the correlations between SERT ability and SB frequency. SB frequency was
determined as the summary of 3—consecutive night assessments using a self—contained SB electromyogra-
phy detector/analyzer. Fasting peripheral venous blood was collected in the morning following the final SB
assessment. Functional SERT characterization, 5-HT uptake, maximum velocity (Vmax), and affinity
constant (Km) were assessed using a [3H] 5-HT uptake assay. The correlations among these variables
and SB frequency were evaluated. A small but significant negative correlation between SB frequency and
[3H] 5-HT uptake was observed (Spearman correlation R2=0.063, p=0.04). However, there were no
significant correlations between SB frequency and total platelet amount, SERT, Vmax, and Km values (p=
0.08, 0.12, 0.71, and 0.68, respectively). Platelet serotonin uptake is significantly associated with SB
frequency; however, it only explains SB variability to a certain extent.
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Investigation into pathogenesis of odontogenic tumor through genetic analysis:
Application to pathological diagnosis

(OOkada Y
Dept Pathol, Nippon Dent Univ at Niigata

Mutation of the BRAF and the SMO gene in ameloblastoma, the PTCH gene in odontogenic keratocyst, and
the S-catenin gene in calcifying odontogenic cyst have been reported recently. The Japanese Society of
Oral Phytopathology started “a study of the establishment of the genome pathology for genetic tests in
dentistry” (project study of Japanese Association for Dental Science) in cooperation with Japanese Society
for Evidence and the Dental Professional, for the purpose of the DNA extraction from the pathological
specimens and the standardization of the analytical technique. The studies using the next-generation high—
speed sequencer to detect and analyze plural gene mutation are expected. The studies of the molecular
pathological analysis in the odontogenic tumor have just begun. It is necessary to investigate whether gene
mutation affects tumor proliferation and histopathological form in odontogenic tumor. Molecular
pathological analysis and immunohistochemical study of odontogenic tumor are highly important. Further
study on a large number of cases is required to verify this association.
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Contradiction between clinical dynamics of odontogenic tumors and molecular
pathologic findings

OMikami T', Takeda Y’

"Dept Pathol, Iwate Med Univ
’Div Clin Pathol, Iwate Med Univ Sch Dent

Odontogenic tumors derived from tissues of tooth germ. In WHO odontogenic tumor classification (2017),
benign odontogenic tumors are divided into benign epithelial odontogenic tumors, benign mixed epithelial
and mesenchymal odontogenic tumors, and benign mesenchymal odontogenic tumors.

It is thought that which odontogenic tumor occurs is determined by which gene causes mutation at which
differentiation stage the tooth germ develops into the tooth. Recently, comprehensive gene analysis by
next-generation sequencing with various odontogenic tumors was performed for the purpose of elucidating
pathogenesis of odontogenic tumors.

As the results, in adenomatoid odontogenic tumor (AOT), gene mutation was identified at high
frequency in the KRAS, though AOT clinically has limited tumor growth and no malignant transformation.
Whereas, in primordial odontogenic tumor (POT), no clear mutation was found in cancer related 151 genes,
though POT showed clinically tumorous proliferation. Taking other analysis results into consideration, it
was suggested that tooth development abnormality is associated with the pathogenesis of POT. As
described above, contradictions were found between clinical dynamics and molecular pathologic findings in
odontogenic tumors in some tumors.

In this presentation, new understanding of odontogenic tumor and its application to genetic diagnosis are
discussed.
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CTNNBI1 mutations are the major gene mutations in calcifying odontogenic cysts

OYukimori A
Div Clin Lab, Tokyo Med Dent Univ Dent Hosp

Calcifying odontogenic cysts (COC) are benign cystic lesions that form abnormally keratinized ghost cells.
Although COC were classified as developmental cysts in the 2017 WHO classification, COC were called
calcifying cystic odontogenic tumors (CCOT), and described as tumors in the 2005 WHO classification.

Mutational hot spots in 50 cancer genes were examined by targeted next-generation sequencing in
samples of COC. Mutations in CTNNB1 that encoding beta—catenin, but not in other genes, were found in
10 of 11 cases. These mutations were missense mutations located in the phosphorylation sites. In the
histological findings, nuclear accumulation of beta—-catenin and ghost cells were observed in all cases of
COC.

CTNNBI1 mutations in COC are similar to those reported in pilomatrixoma and adamantinomatous
craniopharyngioma. These mutations would inhibit beta—catenin degradation, constitutively activate beta—-
catenin signaling. The data suggest that CTNNB1 mutations involve in tumor growth and formation of
ghost cells in COC, and that COC is the genetic analogue of pilomatrixoma and adamantinomatous
craniopharyngioma in odontogenic tissue.
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Regulation factors of morphological changes in odontogenic tumor

OOchiai T
Dept Oral Pathol, Matsumoto Dent Univ

Odontogenic tumor sometimes appear various morphologic changes and some kinds of differentiations.
Analysis of these changes may expect to pathological diagnosis and clinical treatments.

Although some investigators reported CD56 expression in ameloblastomas, neuroendocrine differentia-
tion is still unknown. Therefore, we aimed to determine localization of neuroendocrine cell markers in
ameloblastomas. CD56, Synaptophysin and chromogranin A were analyzed an immunohistochemistory,
followed by gene expression analysis by RT-RCR on formalin—fixed paraffin embedded samples. Sixteen
cases showed that CD56 expressed in columnar cells. Two cases demonstrated Synaptophysin in small part
of the nest. Chromogranin A was not found in all cases. Interestingly, we found two case that co—expressed
CD56 and synaptophysin in some parts of columnar cells. Furthermore, the mRNA expressed both CD56
and synaptophysin in ameloblastoma. CD56 and synaptophysin positive ameloblastoma was high
expression of NOTCH4. Significant high expression of CD56 was observed in unicystic ameloblastoma.
Some investigators reported CD56 expression in tooth germ development and ameloblastoma. It has also
been reported that neural crest-derived cells emigrated to enamel organ. Our result might suggest that
CD56-positive cells partially differentiated into synaptophysin—positive cells in ameloblastomas. Notch4
may control to neuroendocrine differentiation in ameloblastoma. Furthermore, CD56 is useful for diagnosis
of unicystic ameloblastoma.
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Notch signaling in biological features of odontogenic tumors

(ONakano K
Dept Oral Pathol and Med, Okayama Univ Grad Sch Med Dent Pharm Sci

Notch signaling is responsible for cytological regulation of cell fate, morphogenesis and/or development.
We have examined Notch signaling in cases of ameloblastoma (AB), ameloblastic carcinoma (AC),
calcifying epithelial odontogenic tumor (CEOT), squamous odontogenic tumor (SOT), ameloblastic
fibroma (AF), odontogenic myxoma (OM) and calcifying odontogenic cyst (COC). In epithelial tumors,
Notch—positive staining products were frequently detected in epithelial tumor nest, especially in
differentiating cells. In mixed epithelial and mesenchymal tumors, Notch—positive products were present
both in the epithelial and ectomesenchymal components. In mesenchymal tumors, Notch—positive products
were not detected. In cases of odontogenic carcinoma, strong Notch—positive products were detected in
most neoplastic cells. Positive reactions tended to be strong in the area of high proliferating activity. These
examination results suggest that Notch signaling plays some role in cytological differentiation, epithelial-
mesenchymal interaction, formation of tumor stroma and acquisition of tissue specific characteristics in
neoplastic cells of tooth enamel organ—derived neoplasms, including benign and malignant neoplasms.
Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Structure and function of the taste-substance recognition region of taste receptor -
perception of diverse chemical stimuli

(OYamashita A
Struct Biol, Okayama Univ Grad Sch Med Dent Pharm Sci

Taste receptors in the oral cavity are membrane proteins responsible for the perception of taste—inducing
chemical substances in foods. Among them, sweet- and umami-taste substances are recognized by
heterodimeric Tlr taste receptors, T1r2/T1r3 and T1rl/T1r3, respectively. In contrast to the receptors
specifically recognizing endogenous signaling molecules, taste receptors can percept a wide array of
environmental chemicals by a limited variety of receptors. However, the molecular mechanisms underlying
the various chemical recognition by taste receptors has been remained elusive, due to the lack of their
structure information, mainly caused by difficulty in sample preparation. By taking advantage of
conservation of taste receptors in vertebrates and their diverse molecular evolution, we performed
expression screening of Tlr taste receptors from various animal sources. We found that the extracellular
taste—substance recognition regions of T1r2a/T1r3 heterodimer from medaka fish is amenable for proper
expression, and solved their X-ray crystal structures in complex with various taste substances. The
structural and functional analyses revealed that the receptor percepts various amino acids, and the taste—
substance recognition pocket in Tlr2a provide a large space and heterogeneously charged surface,
accommodating the various amino acids in a hydrated state.
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Diversity in the oral mucosal thermoTRP channels

OKido M', Yoshimoto R*>, Aijima R', Cao AL'?, Zhang JQ’, Ohsaki Y’

'Histo Neuroanat, Saga Univ
*Oral Path, Grad Sch Dent, Kyushu Univ
*Mol Cell Biol Oral Anat Grad Sch Dent, Kyushu Univ

Oral mucosal membrane is continuously exposed by various stimuli and then it adpots oral enviromnental
changes via proper receptors. We have demonstrated that non-selective cation channel TRP (transient
receptor potential) channels are functionally expressed in the oral epithelia. We found that oral epithelia has
themosensitive properties and play a part in the oral mucosal protection via TRP channels.

Oral mucosa is categolized as masticatory, lining and special mucosa in the textbook, otherwise it has
diverse appearance and has topographical variation such as ion channels or G-protein coupled receptors. To
elucidate the properties of oral mucosa we would like to show our data from rodents to human from the
aspect of morphological and ion channels. Through considering the perspectives and proper understanding
of oral mucosa, I would like to discuss or share the ideas about how to realize diversity in research.
Conflict of Interest: NO
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Unexpected role of inhibitory neurotransmitters

OTerunuma M
Div Oral Biochem, Niigata Univ Grad Sch Med Dent Sci

Gamma aminobutyric acid (GABA) has been identified as an inhibitory neurotransmitter in the central
nervous system. It is known that various foods contain GABA, and expected to calms the mind as well as
lowers blood cholesterol. The expression of GABA receptors has been reported not only in the brain but
also in many organs, therefore it is highly possible that these peripheral receptors are the main target for
GABA contained in the food.

The G protein—coupled GABAg receptors have been shown to involve in slow inhibitory neurotransmission
and their functional deficits induces dementia and epilepsy. To examine the role of GABAg receptors in
non-neuronal cells, we focused on astrocytes which regulates the glutamate metabolism in the brain. We
found that GABA receptors stabilizes the enzyme called glutamine synthetase (GS) which catalyzes the
conversion of glutamate to glutamine. Conditional knock-out mice which cannot express GABA receptors
specifically in astrocytes developed epileptiform activity and cell death.

Since GS and GABAj receptors are both expressed in various tissues, it is possible that the similar
mechanism is preserved in other organs.
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Study of fat sensing mechanism in the oral cavity as a path to future medicine and
treatment

(OYasumatsu-Nakano K
Div Sensory Physiol, R&D Cent Taste & Odor Sensing, Kyushu Univ

To investigate whether or not specific coding pathway for fatty acids to the brain would be present, we
examined single fiber responses of the chorda tympani nerve to various taste stimuli including fatty acids in
C57BL/6J mice. Among all single fibers tested, 14.3% of fibers showed maximal response to oleic acid or
linoleic acid (F-type). Significant responses to fatty acids were also detected in a subset of fibers best
responded to sucrose, MPG or CaCl,. In GPR120-KO mice, F-type fiber was 2.0% in all fiber recorded,
and the responses to fatty acids in S—, M- and Ca-type fibers significantly smaller than those in WT mice.
These results suggest that the specific neural information for fatty acids is carried by F-type fibers which
innervate GPR120 expressing cells, and the nonspecific neural information of fatty acid is carried by
subsets of S—, M- and Ca-type fibers which innervate GPR120 and sweet, umami or calcium receptors
expressing cells. Understanding of the functions of fatty acid receptors will provide insights for mechanisms
of overeating, a cause of metabolic syndrome, and facilitate studies for drug development in the treatment
of nutrition-related disorders.
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US14-1 Understanding oral biofilms

ODavid Spratt
Microbial Ecol and Educ, UCL Eastman Dent Inst, London, UK

The dental plaque that is the biofilm covering our teeth consists of a large number of microorganisms living
within an extracellular polysaccharide matrix of its own making. The richness of this community is very
high and each individual will have several hundred species in their oral cavity. This community forms
complex and diverse biofilms in the various environments in the mouth.

A number of oral diseases are mediated by changes in the community structure and the proportions of
different taxa in these communities. Dental caries, gingivitis, chronic periodontitis and peri-implantitis are
just some examples of these. These diseases are difficult to study in vivo and we have developed a range of
in vitro techniques to help us understand what causes population shifts and indeed what these shifts are. I
will present data on developing a gingivitis model that utilises environmental changes to shift heath
associated microbial populations to disease associated populations. This allows us to study what changes
occur in species richness, and metabolic end products. I will also show how we have developed a 3 phase
system to characterise health, peri—-mucositis and peri—-implantitis. Finally, I will discuss a functional food
project where we selected a range of foods (shiitake mushroom, red chicory and raspberry) for their
possible oral health benefits, tested and refined these (and fractions of these) in a large range of in vitro and
in vivo assays to determine active constituents.

In summary, the presentation focuses on studying how complex microbial populations shift to cause
disease, how we characterise these shifts and whether there are any ways to control these shifts.
Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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US14-2 A novel mechanism linking periodontitis and rheumatoid arthritis

OKeisuke Sato'”, Naoki Takahashi'®, Yumi Matsuda'?, Miki Yamada'®, Mai Yokoji'?,
Koichi Tabeta', Takako Nakajima®’, Kazuhisa Yamazaki’

'Div Periodontol, Niigata Univ Grad Sch Med Dent Sci

’Div Oral Sci for Health Promotion, Niigata Univ Grad Sch Med Dent Sci
*Res Cent for Adv Oral Sci (CAO0S), Niigata Univ Grad Sch Med Dent Sci
‘Div Dent Educ Res Dev, Niigata Univ Grad Sch Med Dent Sci

Objectives: Periodontitis has been implicated as a risk factor for various systemic diseases including
rheumatoid arthritis (RA). Porphyromonas gingivalis, a representative periodontopathic bacterium, has
drawn much attention because of expressing a bacterial peptidyl arginine deiminase which generates
citrulinated proteins, major antigens in RA. However, clinical studies demonstrated inconsistent results and
therefore, underlying mechanisms linking periodontal disease and RA remain elusive. Recently, an
association between gut microbiota and RA is becoming evident. Our previous study showed that
swallowed oral bacteria change gut microbiota and elicit endotoxemia in mice models. We reported these
findings as a novel mechanism by which periodontitis induces systemic diseases. Therefore, the aim of this
study is to evaluate whether the association of periodontal disease with RA could be due to the effect of
swallowed P. gingivalis on gut microbiota and the gut immune system.

Methods: DBA1/J mice were orally administered with P. gingivalis W83 or P. intermedia ATCC 25611
and then collagen—induced arthritis was developed. Arthritis severity was evaluated by visual scoring of
paw swelling, micro—CT, and histological analysis. The composition of gut microbiota was analyzed by
pyrosequencing the 16S ribosomal RNA genes. IL-17 production of lymphocytes of mesenteric lymph
nodes, peyer’s patch, inguinal lymph nodes, and spleen were analyzed by flow cytometry and ELISA.
Serum levels of IL-17, anti-collagen II antibody, and anti-cyclic citrulinated proteins (CCP) antibody
were measured by ELISA.

Results: P. gingivalis but not P. intermedia oral administration increased the incidence and severity of
collagen—induced arthritis and significantly altered gut microbiota. The proportions of Th17 cells were
significantly elevated in mesenteric lymph nodes and Peyer’s patches, but not in the inguinal lymph nodes or
spleen of P. gingivalis—administered mice. Although IL-17 levels in the serum was significantly higher in
P. gingivalis—administered mice, anti—collagen II antibody, anti—-CCP antibody levels remain unchnaged.
Conclusion: These results may provide novel mechanisms for the link between periodontitis and RA where
P. gingivalis affect gut immune system shifting towards Th17 response by modulating gut microbiota
composition.

(Supported by JSPS grant #15H02578, #16H05554)
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US14-3 Determination of the antibacterial substances produced by probiotic
lactobacilli against a periodontal pathogen

(OTomomi Kawai', Tomoko Ohshima', Ryoichi Shin’, Satoshi Ikawa’, Atsushi Tani’,
Naoya Inazumi’, Nobuko Maeda'

lDept Oral Microbiol, Sch Dent Med, Tsurumi Univ
’Central Inst, Health Sci, A.L.A. Corporation

*Technol Res Inst, Osaka Pref

4Df:pt Human Environ Sci, Fac Human Dev, Kobe Univ
“Tech Support Div, Grad Sch Sci, Osaka Univ

Objectives: Probiotics are living bacteria which can improve the balance of microbiota. There are many
recent studies on the effects of probiotics, including oral health promotion and the prevention of oral
diseases. However, the mechanisms that underlie the activity of probiotic bacteria against periodontal
pathogens have not been clearly elucidated. In order to clarify the antibacterial mechanisms of probiotics
against periodontal pathogens, we have performed to identify antibacterial substances produced by
Lactobacillus fermentum ALAL020 with the highest antibacterial activity against Porphyromonas
gingivalis among the screened 50 strains of lactobacilli.

Methods: The culture supernatant in MRS broth was neutralized and purified by gel filtration column
chromatography and reverse-phase HPLC. The molecular weight and structure of purified substances were
analyzed with LC-MS and NMR.

Results: The major antibacterial substance in culture supernatant produced by L. fermentum ALAL020 was
purified as a single peak fraction and the molecular weight (m/z) was 226.131. An LC-MS analysis of
this low molecular weight compound revealed that the composition formula was C;;H;sOs;N». The results of
structural analysis by NMR showed as a cyclic di-peptide, hexahydro—7-hydroxy-3-(2-methylproryl)
pyrrolo[1,2-a]pyrazine-1,4~dione.

Conclusion: We purified and determined an antibacterial substance produced by L. fermentum ALALO20
which was main active constituent against P. gingivalis. This substance was suggested as a novel substance
produced by a probiotic bacterium, and might have a possibility for prevention of periodontal disease.
Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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US14-4 Carbohydrate metabolism of a novel caries—associated bacterium Scardovia
wiggsiae— A possible role of acetic acid bacteria in the dental caries etiology

(OMai Kameda', Yuki Abiko’, Junpei Washio’, Nobuhiro Takahashi’

'"Tohoku Univ Sch Dent
’Div Oral Ecol & Biochem, Tohoku Univ Grad Sch Dent

In recent studies, Scardovia wiggsiae has been detected from early childhood caries and white spot lesions
during adolescence and has been noted as a caries—associated microorganism. Genus Scardovia is known to
metabolize carbohydrate via the fructose-6-phosphate pathway (F6PPK shunt), which is not shared by
most of caries—associated bacteria including Streptococcus mutans. This unique metabolic pathway might
give S. wiggsiae a metabolic characteristic different from those of other caries—associated microorganisms
in the aspects of acid producing activity, acidic end—products and sensitivity to fluoride. Thus, in this study,
we attempted to elucidate characteristics of carbohydrate metabolism of S. wiggsiae and their relevance to
dental caries under conditions similar to the oral cavity.

S. wiggsiae C1A-55 and S. mutans NCTC 10449 were used throughout this study. All experiments were
conducted under anaerobic conditions. These bacteria were grown, harvested, washed and suspended. The
acid production from glucose by the bacterial suspension was measured at pH 7.0 and 5.5 by a pH-stat
system. Moreover, 50% inhibitory concentration (ICs)) of fluoride was obtained by adding a serial
concentration of potassium fluoride (KF) to the reaction mixture, so that sensitivity to fluoride was
calculated. Acidic end—-products from glucose were analyzed with high performance liquid chromatography
(HPLC).

The amount of acid produced from glucose for 10 min by S. wiggsiae was lower than that of S. mutans,
while S. wiggsiae, as well as S. mutans, continued to produce acid even in the acidic environment of pH
5.5. Although the acid production of both bacteria decreased as the concentration of KF was increased, S.
wiggsiae was 3.4 times more tolerant to fluoride at pH 7.0 and 5 times at pH 5.5 than S. mutans based on
ICs of fluoride. S. wiggsiae produced acetic acid, formic acid and lactic acid from glucose at the ratio of 8:
2: 0, where acetic acid was the main acidic end—products. In contrast, S. mutans produced lactic acid mainly
with the ratio of 1: 1.5: 7.5.

Our study clearly indicates that S. wiggsiae mainly produces acetic acid from glucose under anaerobic
conditions but does not produce lactic acid. These results suggest that S. wiggsiae operates the FOPPK shunt
as the main metabolic pathway for carbohydrate and thus this bacterium is more tolerant to fluoride than S.
mutans which utilizes the glycolytic pathway including a fluoride-sensitive metabolic step catalyzed by
enolase. As there is a report that acetic acid permeates dental enamel more easily than lactic acid does in the
acidic environment and the rate of demineralization is higher than lactic acid, it is expected that S. wiggsiae
induces and promotes dental caries in a mechanism different from that of lactic acid bacteria such as S.
mutans and Lactobacillus species. In future, it might be necessary to develop a method preventing and
controlling dental caries which targets acetic acid bacteria.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Analgesic mechanism of hangeshashinto on oral ulcer-induced pain in rats

OHitomi S, Ito M, Nodai T, Ujihara I, Ono K
Div Physiol, Kyushu Dent Univ

The traditional Japanese herbal medicine hangeshashinto (HST) has beneficial effects for the treatment of
oral ulcerative mucositis (OUM) in cancer patients. However, the ingredient-based mechanism that
underlies its pain-relieving activity remains unknown. In the present study, to clarify the analgesic
mechanism of HST on OUM-induced pain, we investigated putative HST ingredients showing antagonistic
effects on Na'channels in vitro and in vivo. A screen of 21 major ingredients using automated patch—clamp
recordings in channel-expressing cells showed that [6]-gingerol and [6]-shogaol, two components of a
Processed Ginger extract, considerably inhibited voltage-activated Na'currents. These two ingredients
inhibited the stimulant-induced release of substance P in cultured rat sensory neurons. In a rat OUM model,
OUM-induced mechanical or spontaneous pain were alleviated after the swab application of HST in the
OUM area. Mixture of [6]-gingerol and [6]-shogaol was also induced sufficient analgesia of OUM-
induced pain when co-applied with a Ginseng extract, which is containing abundant saponin and
demonstrated an acceleration of substance permeability into the oral ulcer tissue. These findings suggest
that Na'channel blockage by gingerol/shogaol plays an essential role in HST-associated analgesia of
OUM-induced pain. This pharmacological mechanism provides scientific evidence supporting the use of
this herbal medicine in cancer patients.
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Peripheral mechanisms underlying tongue hypersensitivity associated with dry tongue

OChen JY, Shinoda M, Iwata K
Nihon Univ Sch Dent, Dept Physiol

Dry mouth syndrome is a common disease in dentistry. Although it is well known to cause persistent oral
pain that usually starts at the tongue, underlying mechanisms of the dry mouth pain are not entirely
understood. Transient receptor potential (TRP) channels are Ca’"~permeable cation channels that play
important roles in sensory function. TRPV4 is a member of the vanilloid subfamily of TRP channels and
activated by osmotic changes, mechanical and thermal stimuli.

To evaluate if TRPV4 participates in mechanical hyperalgesia of dry tongue, we developed a rat model of
the dry tongue, and immunohistochemistry of the trigeminal ganglion was conducted using TRPV4 and
pp38 antibodies.

Head—-withdrawal threshold to mechanical stimulation of the tongue was significantly lower in dry—
tongue rats compared with sham rats. A significant increase in the number of TRPV4- and pp38-
immunoreactive (IR) cells was observed in the TG in dry-tongue rats compared with sham rats. Local
injection of p38 phosphorylation inhibitor or TRPV4 blocker suppressed tongue mechanical hypersensitiv-
ity in dry-tongue rats. Intraganglionic injection of p38 phosphorylation inhibitor also suppressed TRPV4
expression in TG neurons.

The present findings suggest that activation of TRPV4 via p38 phosphorylation in TG neurons is
involved in tongue mechanical hypersensitivity associated with dry tongue, and these peripheral
mechanisms are involved in persistent oral pain in dry mouth patients.
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Masticatory muscle plasticity in mouse

meK1 , nuKi1 , 1to , agisawa , artyama M-, awamura , uita , aKamura
OUmeki D', Ohnuki Y’, Tto A', Yagi Y', Nariyama M’, K N*, Suita K, Nak
Y', Okumura S’

"Dept Orthodont, Tsurumi Univ Sch Dent Med
’Dept Physiol, Tsurumi Univ Sch Dent Med
’Dept Pediatr Dent, Tsurumi Univ Sch Dent Med
“Dept Periodont, Tsurumi Univ Sch Dent Med

Masticatory muscles have the potential to adapt their mass and fiber types to a wide range of functional
demands, as observed in limb muscles. However, these molecular mechanisms are poorly understood. To
gain more insight into the mechanisms of masticatory muscle adaptation, we analyzed the effects of bite—
opening treatment (BO) on muscle phenotypes of rat masseter muscle., The BO induced hypertrophy and
increased daily activity in the masseter muscles. The BO-induced hypertrophy was mediated by activation
of both Akt/mTOR and calcineurin pathways. In addition to the BO, masseter muscle hypertrophy was
induced by chronic treatment with clenbuterol (CB), a B>—adrenergic agonist. Furthermore, the CB
treatment suppressed a glucocorticoid-induced myopathy in masseter muscle. We also report new findings
on masseter plasticity the obtained from mouse models.
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Phox2b" and Phox2b™ neurons in the rat reticular formation dorsal to the trigeminal
motor nucleus have different electrophysiological and morphological properties

(ONagoya K'?, NakamuraS’, Nakayama K’, Mochizuki A>, SatoF’, Yoshida A’, Inoue M', Inoue T

'Div Dysphagia Rehabil, Niigata Univ Grad Sch Med Dent Sci, “Dept Oral Physiol, Showa Univ Sch Dent
3Dept Oral Anat Neurobiol, Osaka Univ Grad Sch Dent

Phox2b is a member of transcription factors and essential for the development of the autonomic nervous
systems. Although Phox2b" neurons are distributed in the reticular formation dorsal to the trigeminal motor
nucleus (RdV), properties of Phox2b" neurons and contribution to the jaw-movement have been unknown.
In this study, we investigated physiological and morphological properties of Phox2b" RdV neurons in
Phox2b-EYFP knock-in rats using in situ hybridization, whole-cell recording. Most Phox2b" neurons
consisted of glutamatergic, whereas many Phox2b neurons consisted of GABAergic or glycinergic
neurons. The majority of Phox2b" neurons (86%) showed low—frequency firing, while most of Phox2b
neurons (83%) exhibited high-frequency firing. Few Phox2b" neurons fired spontaneously (2%),
whereas many Phox2b neurons were spontaneously active (74%). Twenty—four percent of Phox2b
neurons and fifty—three percent of Phox2b neurons received synaptic inputs from the trigeminal
mesencephalic nucleus, spinal trigeminal tract or principal sensory trigeminal nucleus. Morphological
analysis revealed that about half of the Phox2b" (42%) and Phox2b neurons (50%) sent their axons to the
trigeminal motor nucleus. These results suggest that Phox2b® and Phox2b neurons have different
physiological properties, but many Phox2b" and Phox2b neurons may be trigeminal premotor neurons.
Such distinctive features may contribute to feeding-related functions including suckling and mastication.
Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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The local regulation on the phosphate supply and FGF23/klotho signaling during bone
mineralization

(OHasegawa T, Hongo H, Amizuka N
Dept Dev Biol Hard Tissue, Hokkaido Univ Grad Sch Dent Med

Systemic and local regulation on the phosphate supply is essential for normal bone mineralization. FGF23/
klotho signaling is well-known to regulate the serum concentration of phosphate in kidney. In addition, two
kinds of enzymes appear to regulate the local concentration of phosphate ions in bone: One is tissue—
nonspecific alkaline phosphatase (ALP)/ENPP1 localized on the membrane of osteoblasts, and the other is
PHOSPHO1 which provides phosphate ions from the membrane—associated phosphate residues of matrix
vesicles. In a normal state, ALP/ENPP1 and PHOSPHOI1 seem to coordinately maintain the phosphate
concentration inside matrix vesicles and around mineralized nodules during bone mineralization. However,
klotho deficient mice showed the decreased immunoreactivities of ALP and PHOSPHO1, while increased
ENPP1 immunopositivity in bone. It seems likely that the defective FGF23/klotho signaling, i.e., the
disturbed systemic regulation of serum phosphate, causes the altered activities of ALP/ENPP1 and
PHOSPHOI in bone. In this presentation, we will address a talk on our histological findings on the altered
activity of ALP/ENPP1 and PHOSPHOI in klotho deficient mice.
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The role of 1,25(0OH),D; on bone and calcium homeostasis

(OMasuyama R
Nagasaki Univ Grad Sch Biomed Sci

Vitamin D endocrine system is required for normal calcium and bone homeostasis. Trans—epithelial calcium
absorption is initiated with calcium entry into intestinal epithelial cells from luminal fluid through calcium
permeable channels, and those expressions are strongly supported by the biologically active form of vitamin
D [1,25(0OH),D;] action. During a negative calcium balance, the effects of 1,25 (OH),D; on bone
become dominant. Thus, the role of 1,25(OH),D; in maintaining normocalcemia appears to have priority
over skeletal integrity in these situations. On the other hands, dietary treatment such as mineral
supplementation or restriction successfully improves intestinal calcium absorption in mice lacking 1,25
(OH),D; dependent active (calcium and/or phosphate) absorption pathway. These dietary rescues of
intestinal calcium absorption provided a positive calcium balance, and suggested that the major role of 1,25
(OH),D; function on calcium homeostasis was considered to be intestinal active absorption. To elucidate
the entire process of intestinal calcium absorption, 1,25 (OH),D; dependent and independent calcium
transport system should be characterized into either trans—cellular or para—cellular process.

Conflict of Interest: There are no conflicts of interest.
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New insight into matrix vesicles as microRNA carriers

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

Matrix vesicles (MVs) play a key role in bone mineralization, while they share common features with
exosomes. Exosomes, extracellular nano-vesicles, deliver biological materials including RNAs to target
cells to mediate cell-cell communication. We focused on microRNAs (miRNAs), and our global analysis
identified 172 miRNAs in mouse MVs. miRNAs, small non—coding RNAs including about 22 nucleotides,
bind to the 3'UTR of a specific gene, resulting in a reduction of gene expression. Of miRNAs identified in
this study, miR-125b was highly abundant not only in MVs but also in bone matrix. In vitro screening and
databases searches revealed that miR-125b targeted to osteoclast precursors. miR-125b selectively bound
to the 3' UTR of Prdml, a transcriptional repressor, and downregulated Prdml gene expression with
increased expression of anti-osteoclastogenic genes. We then generated transgenic (Tg) mice
overexpressing miR—125b under the control of the human osteocalcin promoter. Tg mice exhibit high bone
mass with a decreased number of osteoclasts. Thus, our results provide new insight into the role of MV-
mediated miR-125b in bone metabolism. Together with the result that overexpression of miR-125b
improves ovariectomy—induced bone loss in Tg mice, these findings may provide a potential therapeutic
target for bone loss.
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Regulation of bone metabolism by bone marrow mesenchymal stem cells

(OMizoguchi T

Inst Oral Sci, Matsumoto Dent Univ

Bone marrow mesenchymal stem cells (BM-MSCs) have self-renewal potential, and provide osteoblasts
throughout the lifetime. Previously, we revealed that leptin receptor (LepR) is a useful marker for BM-
MSCs in vivo (Dev Cell 29:340, 2014). However, the mechanistic details of in vivo osteoblastogenesis
from LepR" cells are still not clear.

In this study, we attempted to dissect the process of osteoblastogenesis from LepR " cells using Runx2-
GFP reporter mice. Flow cytometry analysis revealed that approximately 60% of LepR " cells were positive
for Runx2-GFP at low levels (Runx2-GFP""). Interestingly, the stem cell potential, assessed by CFU-F
and spheroid formation assay, was the highest in the LepR "Runx2-GFP"" subpopulation of all LepR " cells.
Moreover, the LepR” Runx2-GFP"" subpopulation exerted tri-lineage differentiation potential in vitro.
Furthermore, in response to parathyroid hormone (PTH), a bone anabolic hormone, LepR ‘"Runx2-GFP""
cells expressed Osterix and Type I collagen @ sequentially, resulting in generation of mature osteoblasts in
Vivo.

These results indicate that the LepR " cells are composed of heterogeneous subpopulations, and that the

low

stem cell potential is enriched in the LepR Runx2-GFP"*" subpopulation. At the same time, these results

also suggest that Runx2 is expressed in the LepR" population without osteoblastic commitment. Our data
provide evidence that part of the PTH-induced bone anabolic effects are exerted by induction of

low

osteoblastogenesis from LepR Runx2-GFP"" cells.
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The regulatory mechanism in bone metabolism analyzed by intravital imaging

(OKikuta J
Dept Immunol Cell Biol, Grad Sch Med, Osaka Univ

Bone is continually remodeled by bone-resorbing osteoclasts and bone—forming osteoblasts. Although it
has long been believed that bone homeostasis is tightly regulated by communication between osteoclasts
and osteoblasts, the fundamental process and dynamics have remained elusive.

Because bone is the hardest tissue in the bodys, it is technically difficult to visualize cellular interactions in
the bone marrow cavities of living animals. In the fields of bone and mineral research, the morphology and
structure of bone tissues can be analyzed using various conventional methods, including micro-computed
tomography, histomorphological analyses, and flow cytometry. These methods yield information on cell
shape and gene expression patterns, but not on dynamic cell movements in living bone marrow. The recent
introduction of fluorescence microscopy has enabled imaging of the cellular dynamics of organs and tissues
in vivo. Therefore, we established an advanced imaging system to visualize living bone tissues using
intravital multiphoton microscopy. By means of this system, we revealed the in vivo behavior of bone-
resorbing osteoclasts and bone—forming osteoblasts in bone tissues.

This approach facilitates investigation of cellular dynamics in the pathogenesis of bone-destructive
disorders, such as osteoporosis and rheumatoid arthritis in vivo, and would thus be useful for evaluating the
efficacy of novel anti-bone-resorptive drugs.
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R OHRICBE L TlX, THEOFE B 2oEE I, LI EZ (FREH) &, TH
SR I OFIED D O HRE TR E RIS TEE L AT 5 L) F 2 (FILH) 2 HEE S h,
B SN TEL YUA, Iy MBI VE2WRELEMELS, PRLEELINLOMTIE
BEHBEL WS L2 MET 5. T2 RKIGORFED 128 LT, BB AR M2 51k
T AHREREBIERKGMIIC oMb 2, LW BESH L. OB FFHEETERRICE
LWHEREZRZ L2 E2RLTEY, [THEBOREZMET L] L) ZRkFELTo
THHER S OEREEZ B KBLTW5
[(FIFMER] ZEHZIABHIDS LW L2 EST 5.

Structural features of developing mandibular condylar cartilage

(OShibata S
Dept Maxillofac Anat, Tokyo Med Dent Univ Grad Sch Med Dent Sci

Mandibular condylar cartilage is regarded not only as an articular cartilage but also as a growth cartilage.
The mandibular condylar cartilage has following structural features: 1) The fibrous layer covers cartilage
layers. 2) Chondrocytes are randomly arranged. 3) Having fibrocartilaginous characteristics. 4) Surviving
hypertrophic chondrocytes are frequently observed. These features reflect functions of this cartilage. The
mandibular condylar cartilage is classified as “secondary cartilage” in embryology. The official definition
of secondary cartilage is not established, but can be regarded as the cartilage other than primary cartilages
including limb bud, vertebral and Meckel's cartilage. In detail, secondary cartilage appears later in the
embryonic development. Another most narrow definition is that it arises from the periostea of membrane
bone. Whether the initial chondrogenesis of mandibular condylar cartilage starts from the periosteum
(termed the "periosteum theory”) or from a separate, programmed blastema (termed the "blastema theory”)
however, has long been debated. The periosteum theory is reasonable at least in mice, rats and humans.
Another structural feature of secondary cartilage is that progenitor cells rapidly differentiated into
hypertrophic chondrocytes. This indicates rapid interstitial growth occurs when the condylar cartilage
forms, supporting the function of this cartilage that can help growth of mandibular bone.
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O BEF', FE B, kBT, R IEME, Chai Yang’

TEEAR NEE
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OFRBEORMNOERE LA XY ML, NFEEEOEEELOFBE LEOHITHL. #£-T, [
BADBLERIET D D0, LV BB EZRIRT 5121, ZD2204 XY MNIBIFEGT AN =
A LD RO HENAL. —HT, OBRZEHEEVHIMWHTEZ 5 &, IEH AR SIRPE R $1 -
WERREOESVEETH ), HZMBEEAEZ S0 O OLZMBRIZE A 1 = X 5 OFRFE)
VEEEZD.

OBREZFIET 5 & MR T ORI RERTHEY Y A2 W% L OW%EH» S, TGF-B ¥ 7
FUNOAZBRRROKE & OFEE LEHEROFLHEEZHTWwWhs Z e b TS, L
L, 2O TGFB ¥ 7 FHNd, BEHOIIFMBIEERICR 2 TRHEIANTH L. FKLlE, TGF-B
UFVOBEBREREED 1 OTHLMPBA < MY v 7 AFRBHEICER L, HZFEORH TR
B3B8y — 2R T~ M) v 7 AD 9 %, Periostin & Tenascin C {235 H L 7.

HHEFAEMW ORI ZX, MRSEHRkOMIBHETH Y, Periostin X Tenascin C 1& Z O #FESE HI 2k
MIICHBLL CTwb. T E TOMNTA S, Periostin 1X, TGF-8 ¥ 7 F VOl % %} T Colla-
gen & LS L, DFMIPILE 2 > TWw5b Z &, Tenascin C 1, HKIIZF R OIGIHICHNTEIH %
ML, TRROFBLEPSDOTGFB Y 7 FNICE BN 54 VREICEA2LDTHBE I LR
EWbroTE. Ky VRI T ATIE, ROZHFIIHEHT M~ M) v 7 ZEEORE
IZ2OWT, TGF-B ¥ 7 FNVICHT A BIETFUES Y A% O RBURN A 5 EZ L 72w,
[(FIFMER] ZEH 5L, BRI REMBHIDS W LZESLET.

Extracellular matrix expression that characterizes soft palate development

(OOka K', Kurihara S', Ogata K', Ozaki M', Chai Y’

'Div Pediatr, Dent, Fukuoka Dent Coll
*CCMB, USC

In early stage of palatogenesis, it has been cleared that TGF-/ signaling is major player for 'palatal shelf
growth’ and 'disappearance of medial edge epithelium’. Besides, in terms of surgical treatments to form
functional palatal organ for cleft palate patients, it needs to elucidate the mechanism of maxillary bone and
palatine muscle development after palatal fusion. However, it has been little known about the role of TGF-3
signaling in late stage of palatal development after palatal fusion.

We have focused on the extracellular matrix expression, periostin and tenascin C via TGF-/ signaling
which showed characteristic expression in anterior-posterior axis of palatal development. In palatal
mesenchyme, neural crest cells strongly expressed periostin and tenascin C in the posterior region. In our
analysis, it was shown that expression of periostin and collagen via TGF-/ signaling were observed in
palatine aponeurosis which was important component to organize palatal muscles. Furthermore, it was also
shown that tenascin C expression was paracrine regulated by TGF-/ signaling in palatal epithelium. In this
symposium, we hope to discuss about roles of extracellular matrix expression in soft palate development.
Confflict of Interest: The authors declare conflict of interest associated with this manuscript.
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US17-3 “SEEAEIODE - B - & : MEEMNESH" REBRRICH TS Sox9 " HIERI
DS 1% &

O =
HA A

Sox9 " FiBKAMIAEIX, ML KGO AMOFEICHEG L TR I EPALNTVWES, FLldIhFE
T, RIEORZ Z M, B FHERS, BoNETICBWTED L) ZMHE RS - T
HEZBEEL T ONPIOVTHEZ LTE 72 Shld~y ASMUBE ZEf 1158 & Bl a4 &
L, [FHBE O - B - & BEER] L) 1 DORREN 2 B OTRBERIC BT % Sox9 DH#EIC
DNTHEE AT

AEHNZICR 2~ 2 (JEA: 11.5~16.5 H) ZH\W7z. ZFHE T~ Y A % BR%, #HBEETZ —
BE LUCHRE 2RI Lz @BV 8T 7 4 Cudisg, sl 2 e L, KAt % i
L7z, BiiRoORE % B3 5720 0P Desmin PUik, Hiff & ORE BB MET HH 0P
Sox9 Pifk % H v 72 il b e o i 2 17 - 72, & 51213 Alkaline phosphatase (ALP) % F\» 72
B MR L Gt 2 47 o 72,

JEA 11.5 HIZBWT, Sox9 (& A v 7 I VIkFFEIEICHEILL Twiz2s, THEEEECERO O
otz ZTOBPICBWTREO PHEBERIIRZHBEL TR o7 BER2S5HICRS
& Sox9 " Hi BRI AL Y MU 225 D14 5 (FER O Fi i & 38) 128 b, Z OMBERM OB EIET
FHEFEOF T & —FH LT B4 13.5~14.5 HIZBWTIE, ALP MDD 4 1k 0 T 5HIHE
JEEEASIZ o X0 LD LN, Sox9 BIBRMIILIE AL 12.5 H L MO EICED bR TR
15.5~16.5 HIZ7% % & ALP G0 & 2 VS & Sk g 25 T BE5E ke & i A3 o IS/ E
HE91 o7 L2LEAS, Sox9 milHiIg XA T E A RO L Rd o7z Shloik
F LD, Sox9 HIEKAIALIZ I RN BT 2 /MU ZEH O E LKA R TH S LEZ BN
7o F 7z, BENTALEHEA T B AMUE 2SR & T FHEEKE O IR, Sox9 T HI BRI I X b 7FE
SNEHEL TV Z AR ENT.

[(FIFAER] ZEH IS LW L2 EST 5.

Sox9" progenitors contribute to the establishment of ‘muscle-tendon-bone complex of
temporomandibular joint’

OYamamoto M
Dept Anat, Tokyo Dent Coll

Sox9 contributes to establishment of the junction between cartilage and tendon. The aim of the present
study was to investigate the involvement of Sox9 + progenitor cells in the process of attachment between
the lateral pterygoid muscle (LPM) and the condylar head (CH) during embryonic development in mice.
At embryonic day (ED) 11.5, Sox9 was clearly observed in Meckel's anlage but not in the mandibular
anlage. The future CH was not yet apparent. At ED 12.5, Sox9 was expressed posteriorly to the LPM. At
ED 13.5 and 14.5, alkaline phosphatase (ALP) activity was identified in the future condylar head. Sox9-
positive cells were located between the LPM and the CH, and a few were evident in the CH. At ED15.5 and
16.5, a bone-like structure expressing ALP activity sandwiched the condylar cartilage, which extended
more cranially. Sox9 was clearly expressed in the condylar cartilage, but not in the area between the CC and
the LPM. Therefore, Sox9+ progenitors were essential for development of the attachment site in early stage.
However, the superior extension of the condylar cartilage and bone-like structure expressing ALP activity
sandwiching the condylar cartilage seemed to cause disappearance of Sox9 at the attachment site.
Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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BEAAR O R TS, BRARIEE, SRR OE R AR E R 2 720 Tl % < REEIC X o TR
EN7-HERBEOBE - BAICKUEOEE Z 72 L Tws. wREOFE ML, MikisE R
FAERREZ 0T - BIZFLANVTHIRT S 2 21, HEIEOTAE X B = X 2R Rk A 0 J5 1595
ZRAIMT 2 ECEELRMAZ522508 %25, BeAlZIhTTlg, WRBEOF I v 7 2N
D B T LT, AR MR PR AE R R ok R AR AR (S B B 2 R LT AR
2R E LT &7 FBomRE RS PLAP-1 1, BMP-2 R TGF-BDT v % IT=A b &
L CHRAR BRI O A IR L 2 ¥l 3 5 2 & CTHlREMMROEEEZ #EFE L TWwh 2 &, Periostin D
WA R 7 4V 7 5 — 2D RN b 2 e U s ALk o FE % T3 4 2 &, Cathe-
psin K 233 7 — 7 VMO A4 9 Z & TR OMMREFEZ ML TWb 2 &, Fe M 4 ¥
Wi & ~ 732 Ferritin 25 RSN O AR BB~ O b 2 Rt 2 L Ea L Tw
. SHIT, AAZHANVAPLAZGZ7ZHMMEETVAS DNA F v FTICE ) RS hi- 7
V& I BB TREDS, ARSI O b2 R A 2 & TR A ZFET L 2 L 2
LML TWA. ZOX ) ICHIRBEORRBICHEICHEL TWE5 T L LTHRADPINE TICH
E RN LTCE72b00% I, pBofMias~ b)Y v 27 X (ECM) B L 'ECM H# 5T Tdh
D, BB B W TIEMA 72 ECM 12 X o THRERTE R R HARESHI#E S Tn b 2 E 25
N o T&E. F72, PLAP-1 O N KUGICHAET 5 7 A8T F VO HHAYIAME NI X - T
725 L9 PLAP-1 I+ 8 L BT (0A) & DM HRE I TS, KR VR
T A TIE, PLAP-1 OBIET-Z RN RRBERRRE T 950 LT, S OWFZeE 8 % ity
TAHELEDHIC, FOWRBREZENDOEGIZOVWTHEZ THN.

[(FIFAER] ZEHZIABHEDS LW L2 EST 5.

Molecular mechanisms maintaining periodontal tissue homeostasis and destruction by
extracellular matrix

OYamada S
Dept Periodontol, Tohoku Univ Grad Sch Dent

Periodontal ligament (PDL) plays central roles in maintaining the homeostasis of periodontal tissues. In
attempt to understand the molecular basis of PDL functions, we have been investigating the expression
profile of active genes in human periodontal ligament utilizing transcriptome approaches, such as DNA
microarray and random sequencing analyses of cDNA libraries. We found several factors such as glutamate
and glutamate-related molecules, periodontal ligament specific isoform of periostin (PDL-POSTN), and
ferritin, positive regulators for periodontal ligament cytodifferentiation. And, also we further identified a
novel protein, which is a new member of class I of small leucine-rich repeat proteoglycan family and
designated it periodontal ligament associated protein-1 (PLAP-1). PLAP-1 plays an important role in
periodontal ligament as a negative regulator of cytodifferentiation and mineralization, by inhibiting BMP-2
activity, resulting in preventing the periodontal ligament from non-physiological mineralization, such as
ankylosis. A series of these transcriptome analyses has clearly demonstrated that positive and negative
regulators of cytodifferentiation and mineralization are uniquely expressed and function in an orchestrated
manner to maintain periodontal tissue homeostasis.

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

178



J. Oral Biosci. Suppl., 2017
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OwII Jots
|k BilRsh  REEERRREEE M

B A TR L0 3 2 B BE 70 SRR IS B IS & B IFh ER O RB R0 ML O T e i, e 0 5k
IR X 2B A T X3, ShF TS, ko Z LT 5 Dell ICHEE%H T,
B R OIREMRN 2 B o TE /2. Dell 1, IMAEREZ MRS 5 M PRI S 2 pEd: L, Hl
fasb~ t ) v 7 ZdZERE LiFhEkodEE 2 HIE L TwWb. L2 La2s 2N E TOMIERET
H B U ERINEIARRE 721 T, SRR RIC X 2 F IR RE 2 B L S N dh o 72, & 2T Del-
1 DB T B BERZMRE L2 25, Dell 12X 5 RIGEMG IR X 7 = X 2 A58 B2
Ehelo7z. Dell B P BLIIY T AOMEMBTHEIALTEY, WaMEO S & BRI
BEOMEZHEL TnEH I LAURSNz FRIHE A # =X AL LT, Dell DR F X 4 K
BN ER DO 2Tk - 7.

WIZ, Dell A RMBRICBOCTHEAEIIFI SN TVWDL ZEICER L. 5L, hEJHER
WCBWTELEITEESINTWAS IL-17 2%, 5 [HF C/EBPB %4 L T Dell ®pEAZHIH L Tw
HIERRMLZ 512, MEMRREEY THHLL YNV E v 2HKE5 L7225, Dell DL
R E MR USIEMBIRZRIET L2, 34bb, LYV E Y ORIESRA~DIRE-75 Dell %
I L7 JE 2 D SIE D TR IR R TH 2 Z EDH L 0T % - 72

Dell O KIE & FWIROMHZ OMHIBERE L EMF T 272012, PTF Y AL—=YaF L) H—F& L
T, Y"VEFEHLMEZBI o/, BB HWMZEE, EERWICER LK ERET VT
7K, e MEBIREFEMOBRISERFRRZ DO VA2 EBRIREL, 74V EVIZHDHK
BB L BRI IS T e 2 B2 o 72, b MHAERIC & 72 5 )V BRI O #4513,
v MR E FROMREELZ S H, & MCEWHRIEONLFEEH L. KRS VAT T AT
Mgyt~ bV v 7 ZIERET % Dell 12 X % 8RR EREO W REEIC O W T H M L7z,
(FIFAER] ZEH IS LW L2 EST 5.

Del-1 restrains osteoclastogenesis and inhibits inflammatory bone loss in periodontitis

(OMaekawa T
Res Cent for Adv Oral Sci, Niigata Univ Grad Sch Med Dent Sci

The proper function of homeostatic mechanisms is essential for protection against unwarranted
inflammatory tissue damage. In this regard, Dell, an endothelial cell-secreted protein, acts homeostatically
to suppress inflammation in various organs and tissues. We identified a novel regulatory mechanism of
Dell in osteoclast biology. Specifically, we showed Dell is expressed by human and mouse osteoclasts and
regulates their differentiation and resorptive function. Mechanistically, Dell inhibited the expression of
NFATcl in a Macl integrin-dependentmanner. In vivo mechanistic analysis has dissociated the anti-
inflammatory from the anti—bone-resorptive action of Dell and identified structural components thereof
mediating these distinct functions. Locally administered human Dell blocked inflammatory bone loss in
nonhuman primates. However, essentially very little is currently known about the regulation of Dell
expression. Since the resolution of inflammation entails termination of unwarranted neutrophil recruitment,
we hypothesized that pro-resolving lipid mediators, such as resolvins, can restore the expression of Dell.
Indeed, resolvins were able to reverse the inhibitory effect of IL-17 on Dell expression by acting in PI3K/
Akt dependent manner. The biological relevance of these regulatory interactions was confirmed in vivo,
thereby providing novel potential therapeutic targets to treat inflammatory disorders associated with
diminished Dell expression.

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

179



J. Oral Biosci. Suppl., 2017

US18-3 7'OFF—L@EiFEEABRMRI Y VY —L%2ERAL REREEDH
EICmITT

Ol kS
JUR - BedE IRERRREASAR oS0

VAR, TF ANIE S 282 (EMD) %ol L7t AR A BRI T hNE LR ) —ED
W ZE EIFCTws, —J, kit oEiiiz i & LB X 2 4000, LR -
DA MR EDWEDS, WEHERBIGANDEZIZIZZ L D= FLVEE 5N TW 5 OPHIRTH
5. BIE, AGHHT A0 2=V RE65T GrpT8 B X MR MEH kD 7 v Y — A 2B
& L7 B B B O B IaNT 72 EEF E 2 fT > T b, EMD OER G THAHT AT =
=%, MilEst~ v v 7 2&EH BECM) D 1 HTH Y, EEHBEEEOT LN RS TH 5.
KA BTN FREBEMYT L0707+ — AR 247, FET7T A0V 2= VA0 T
Grp78 A L, ZOXEHEFMILOMEIB X O R EEML 0% EICES 5 2 & 2HEL
72, GrpI8 3By a v 7 EAO—HTH Y, B a vy 7 EAFER LT AT 2= v OIS
X0 T R AR E R R O R 2 AT LT A, —, MEEREME (MSC) X, £t
BEDA R DT, PLIIETEH, FIEHIBIERER DA T L2 L O MBERICB T BN Y — A
ELTHHZEDTVD, RIETIE MSC I X BB EICOVT, Z5LEEDO AL 5 5WEE
WHEHPET > T b, 2odubEl 2 Mg e L<, =7y —2a3EHShTw
L. BUE, A ZEABRHBEEL Y VY — 2O EREEISH IO 72 R &2 T LT
FoTwh., TAIIRIEWET A M A > THDH TNF-o L 7- RSB E kT 7 v Y — 253,
AEICBER(M2)~ 27077 —V%FET LI LE2MELTEBY, etk Ao
N BN OISO R ZMEEL TV A, SO DOMBIZE L COMEREREZEE T 2T, HEH
DG THEWFA D = XL L TEE LW,

[FIER] HFHERIABHIDS W E2EST 5.

New therapeutic strategies for periodontal disease based on the proteomic approach
and exosome from GMSCs

(OFukuda T
Dept Periodontol, Div Oral Rehabil, Fac Dent Sci, Kyushu Univ

To date, a variety of periodontal regenerative therapies has been developed, and the administration of ECM
is one of the ideal therapeutic strategy. Amelogenin, the major component of enamel matrix proteins,
belongs to ECM protein family, and considered as a bioactive molecule for periodontal regeneration.
However, the precise downstream targets have not been well defined as yet. Recently, we performed
proteomics analysis to elucidate amelogenin—interaction networks, and we identified Grp78 as a new
amelogenin binding protein. We further demonstrated that the biological interaction of amelogenin with this
Grp78 not only enhanced cell proliferation in osteoblastic cells, but also enhanced cell migration of
periodontal ligament stem/progenitor cells (PDLSCs), which play critical role in successful periodontal
regeneration. On the other hand, clinical utility of stem cells for periodontal regeneration have also been
investigated. Besides its multipotency, mesenchymal stem cells (MSCs) are also known to possess anti-
inflammatory function. Macrophages plays central role in resolution of inflammation, and its phenotype can
be characterized as pro-inflammatory (M1) or immunomodulatory and tissue remodeling (M2). We found
that exosome from TNF-a stimulated MSCs from human gingiva (GMSCs) significantly elicited
macrophage function toward the M2 phenotype. These results suggest new supportive background for
MSC-based periodontal therapy.
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US18-4 ADAMTS superfamily % 7% U 7= Marfan fEf&REE OB HIREE O BER
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Marfan JEfERE (MES) 1, fibrillin-1 (FBN-1) D I At ¥ AZEHIT X 57 0 A4 % 5 RN
MERRBRE 251 & L, WEEMERENIRE & & Ofk 4 2R Ei B2 5 SR 2 9. 2T $TMFS
D5 TR, POHBRAE B IZPE 9 TGF-B 3 77 F )V & matrix metalloproteinase (MMP) D5 3
PALIC X D IIET 5 2 EAURENTE 72, FlIFEKA X MMP 258 % MFS O3 B0k RE bR
& LT, adisintegrin and metalloproteinase with thrombospondin motifs (ADAMTS) superfamily (&
3 %A ADAMTSL6S & ADAMTS4 23B 595 2 & # #it5 3 %. ADAMTSL6A transgenic mice &
MFS E7 NV T AR L72E 25, REIRHIRZENE DAL 2 4 5 SEPERUHE 3 2V versican
DRI L Tz, ORI Y, versican % 5% 3 % ADAMTS4 %% ADAMTSL6S Bt
fibrillin—1 fECHIRRAE ICHL D A I, KEJIRN T D versican DS 5 2 L 2sffEgi sz, 22
T ADAMTSL6S, ADAMTS4 & fibrillin-1 @ pull down assay = 1T - 72 & Z A, ADAMTS4 &
ADAMTSL6S & OWPRIFE S 2/ L T fibrillin-1 ICHLD A, INSOFEEIZL D versican D
SIREEERET S RSN, MFS BHEOMHEE REIRBEU R I2BWTd
ADAMTSL6B, ADAMTS4 B X O VGIF 2 Sz, THHDORR KD, MFS IZB1T % N
KENIRIG D5 FHREIZIZ, ADAMTSL6S/ADAMTS4/fibrillin-1 @ 3 BHAARDTEHIZ X % versi-
can DIPRAEHEI X 2 RENIRO NS A T 5 OB G-T 5 Z LAVRE N7,

(FIZEAER] &IPS PCIRREICH ) $ 5.

ADAMTS superfamily involved in pathogenesis of Marfan syndrome

Orimoto A, Ishikawa M, Handa K, OSaito M
Dept Restor Dent Div Oper Dent, Tohoku Univ Grad Sch Dent

Marfan syndrome (MFS) is a connective tissue disorder caused by insufficient fibrillin-1 microfibril
formation and patients with MFS are at risk of aortic aneurysm and dissection. Here we showed the novel
mechanisms of ADAMTSL (a disintegrin and metalloproteinase with thrombospondin motifs-like) 65 on
the accelerating ADAMTS4 activity to progress aortic aneurysm and dissection in MFS. We found that
accelerating aortic aneurysm and dissection in association with exacerbated aortic deterioration and
versican degradation in the mice crossed with ADAMTSL6S transgenic mice and MFS model mice. In this
legion, ADAMTS4 is incorporated into fibrillin—1 microfibril through binding to ADAMTS6/, and these
interactions increased deposition of versican G1 domain—containing fragments (VGIF) in the aortic media.
Furthermore, localization of ADAMTSL6S3, ADAMTS4 and VGIF can be observed in the legion of aortic
aneurysm and dissection obtained from MFS patient. Thus, our results suggest that ternary complex of
ADAMTS4/ADAMTSLG6S fibrillin-1 may provide a new insight for pathogenesis of aortic aneurysm and
dissection in MFS.

Confflict of Interest: The authors declare conflict of interest associated with this manuscript.

181



J. Oral Biosci. Suppl., 2017

O1-D1 A2 7NIHIAILABEREIZL S Snaill DFIBFE (I(LEL > Y EE
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LB L BB IZINEER ORKE & LTHISN A, e LT, WKETMMRIEIER 2 s A4 % bk
I BT ECEBIER L Y RN R GGE R B ST, AR, Y7V U A VA (IAV) @
FATIEG L, RIEGSEDERELDO—HTH 5 2 L DEFRETH LN > TS, ThE TS,
IMEARIBTED ¥ _XT T 5 GP6 73 TAV JEGE Wil F iz Mife R g i E S h, R
e LR L YV ERE OB EMBAOEZITLES L2 L2 M L7 ABIZETIE, VA VA
JEYZ X B BN 7 ORREREEICEH L, LIRL YRR O LN 720 & OB R L
7z.

v Miila R AIIaRE (AS49) 12 TAV A/FM/1/47 # (HINI) % J&ge S, &Gy 36 R & M
A BT 55 T HEOS L % % i RT-PCR i TRNT L 72, AV EASIIE T, JERRGHIE & 1
LT, MRMEES THOY 7Ly —TdH 5 Snaill DFBL LA L MNLHEA 5T ORBUL
TRDI. F2T, IAV EGSHNLIBIRER L > 3 BR R R GSE B R OfLIE L o B3R NIH35
Rk (M28 #l) % J&Ge S, RGN B0 2 MBS 51 O 50 L RO R A % feE a0tk
B X DRGET L7z AV EGSHIIL T, E-7 A Y O3tk oK T B X O 3225 5B A 5
DOWARD ER Ny 7l Sz, T2, 1AV IEGHIBIZBT 5 Snaill OFEBL, MRS
S0, BXOEAO LR N) 7k, TGF-B FER ORI X 0 H S .

U EDOFERPS, 74 VARG X 5 Snaill OFEHFEEIIEE L o) 7RREZFEEL, Mg
BIBERAL 2 S DILE L » B ERE O ERz N ) 7280 2 T S 5 2 L AVRIR S 7.

[(FIZEAER] FIRAHBCIREEICIZ D D FHA.

Influenza A virus infection-induced Snaill expression contributes to secondary
bacterial translocation across epithelial barrier

OSumitomo T, Nakata M, Yamaguchi M, Kawabata S
Dept Oral Mol Microbiol, Osaka Univ Grad Sch Dent

Secondary infection of Streptococcus pyogenes following Influenza A virus (IAV) infection has been
reported to be associated with considerable morbidity and mortality worldwide. Although it is generally
accepted that a preceding IAV infection leads to increased susceptibility to secondary bacterial infection,
details of the pathogenic mechanism during the early stage of superinfection remain elusive. Recently, we
focused on the interaction of IAV-infected cells and bacteria, which revealed that human epithelial cells
infected with IAV exhibit cell surface display of GP96, an endoplasmic reticulum (ER) chaperon. Of note,
the extracellular GP96 imparted efficient adherence to secondary infected S. pyogenes. Here, we report that
IAV infection induces expression of host transcriptional factor Snaill, a global repressor of genes encoding
junctional proteins, resulting in increased translocation of S. pyogenes across epithelial barrier. Indeed,
confocal imaging of the co—infected cells revealed decreased fluorescent intensity for junctional proteins in
areas around the bacterial penetration site. Furthermore, bacterial translocation and destabilization of the
junctions were partially inhibited by a pharmacological TGF-A inhibitor.

Taken together, our findings provide evidence that [AV-infection induces a Snaill-dependent dysfunction
of epithelial barrier, providing a route for secondary bacterial translocation into deeper tissues via the
paracellular junctions.
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O1-D2 Porphyromonas gingivalis \Z & % Ca9-22 HilRNDEAICH (T B galectin-1
DzhE
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[Hi)] AWf7eClE, CREIL 7 F VB4R TH 5 galectin 12 X 5 Porphyromonas gingivalis D&
PRI Ca9-22 ~OfF 7 B L MR ABITER 122w TRt L 72

[J7:] P. gingivalis 381 1%, ~3 ¥ - AF T F ¥ (HM)¥HI BHL ¥4 T 37CHr&E 2 L7z, ME &
)3 EF v b galectin DAL, ELISA ETHGT L7z, 5 721 3RAFERTIE, 24 PR~
A28 7L —MI1RHD Ca9-22 Mifld% 2x 10%FH L7z, Z LT, P.gingivalis 1) 3~ ¥
¥ b galectin i&, 37C, 1 FEMBERRGETRA SIE2. 5% CO, 37C T 24 BEMRG 8%, P. gingi-
valis (MOI100) % & &5 T 90 43 3ERT 3 L7z, WIS, BRAEBRCTIIINIES AR H T 2 FEH
Betk, ZRWKT Ca9-22 M Z iM%, < OB Z HM UM R B 3Rl L s e L
7. 6 B, Bon-Bthau=—HEFHlL 7.

[ & £ %28] 1. P. gingivalis &, V) 2 2 ¥~ b galectin-1 ¥ 721 galectin-3 & (ZIZ[FFERE CTHES
L7z. 2. Galectin—1 THIMLH L 7= P. gingivalis D Ca9-22 ~DfF551%, RWUHORH & L L TH
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BAEREZ 572, U EOFRP S, & MIIEHIAFEIET 5 galectin-1 13, P. gingivalis D Tl
FANORAZEEMSE LT EHIIRE SN

(FIZHER] FIREAHIRRBIZIEH D TEA.

The effect of galectin—1 on invasion of Ca9-22 cells by Porphyromonas gingivalis

(OTamai R, Kobayashi M, Kiyoura Y
Dept Oral Sci, Ohu Univ Sch Dent

[Purpose] In this study, we investigated the effect of galectins, C-type lectin receptors, on adhesion to and
invasion of human gingival epithelial cells by Porphyromonas gingivalis.

[Materials and Methods] P. gingivalis 381 was anaerobically cultured at 37C in BHI medium
supplemented with hemin (5 xg/ml) and menadione (1#g/ml). The binding of P. gingivalis and
recombinant galectin was examined by ELISA. In adhesion or invasion assays, Ca9-22 cells (2% 10°/
well) were seeded in 24-well flat bottomed microplates. P. gingivalis was incubated for 1 h at 37°C with
recombinant galectin. Ca9-22 cells were then incubated with galectin-bound P. gingivalis (MOI 100) at
37C for 90 min. Monolayers were incubated for 2 h in medium containing gentamicin (300 zg/ml) and
metronidazole (200 #g/ml) in invasion assays. Monolayers were lysed with distilled water for 20 min.
Dilutions of cell lysates were added to 5% horse blood BHI plates and cultured under anaerobic conditions.
Intracellular bacteria were quantified after 6 days.

[Results and Discussion ] Recombinant galectin—1, but not galectin-3, up-regulated P. gingivalis adhesion
and invasion, although both galectins bound similarly to P. gingivalis. These results suggest that galectin—1
in human serum increases the invasion of host cells by P. gingivalis.
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Mechanistic insight into bactericidal action of propolis against Porphyromonas
gingivalis

(ONakao R, Hirayama S, Senpuku H
Dept Bacteriol I, Natl Inst Infect Dis

Propolis, a resinous substance produced by honey bees, shows an antimicrobial action, though its mode of
the action and active compounds remain obscure. We comprehensively investigated its antibacterial
mechanism against Porphyromonas gingivalis, a major periodontopathic bacterium. Propolis was found to
permeabilize and disrupt the bacterial cell membrane accompanied by aberrant membrane blebbing within
minutes. In addition, 3 major anti-bacterial compounds, artepillin C, baccharin, and ursolic acid, were
isolated from propolis. Artepillin C and baccharin showed bacteriostatic activities with membrane blebbing,
while ursolic acid showed bactericidal activity with membrane rupture. Notably, ursolic acid was found to
strongly induce depolarization and permeabilization of bacterial cellular membranes. The present results
provide important information in regard to its membrane-targeting compounds along with mechanistic
insight into the antibacterial activity of propolis.
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Temperature-dependent expression of group A streptococcal pili

(ONakata M, Sumitomo T, Kawabata S
Dept Oral Microbiol, Osaka Univ Grad Sch Dent

The human pathogen group A Streptococcus pyogenes causes a variety of diseases, ranging from superficial
purulent infections to autoimmune diseases and invasive infections. During the pathological process, the
bacterium senses a great variety of environmental factors and modulates its expression of secretory proteins.
Here, we examined whether temperature shift has effects on S. pyogenes pilus expression. Experiments
using clinically relevant serotypes performed at 37°C and 25°C showed that a group of strains produced
detectable pilus proteins only at the lower temperature, which was attributed to an increase in transcriptional
activity. Since temperature—dependent pilus expression was observed in strains possessing distinct
genotypes of the chromosomal region encompassing pilus genes, we sought to explore the responsible
regulator. Mutagenesis finding identified Nra as a positive regulator of pilus genes. Although nr