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Information for Speakers
■  Presentation Instruments
・�Presentations are restricted to computer presentations using your own 

personal computer.
・�Please use a computer running Windows XP,Windows Vista,Windows 7 

or Machintosh OS X or later and fitted with an external monitor output 
terminal.

・�All speakers are also requested to bring the data of your presentation on a 
USB or a CD-ROM.Please mark your name on the file.Please make sure 

that virus is executed beforehand.

■  Making Presentations
・�For the speakers in the morning,please bring your own personal computer 

to the Computer Operating Desk(on the left hand side facing toward 
inside the presentation venue)until 9:30.

・�For the speakers in the afternoon,please bring your own personal 
computer to the Computer Operating Desk until 12:30.

・All speakers are requested to operate the computer by themselves.
・�Your cooperation in finishing your presentation within the allotted time is 

appreciated.
・�After your presentation,please reclaim your computer from the Computer 

Operating Desk.
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 ■  10：00〜10：10　  Opening remarks　Masato Hirata

 ■  10：10〜11：10　Special Lecture１　                                               Chair :　Hidefumi Maeda

Dr. Junichi Iwata：
Role of cholesterol in craniofacial development and diseases
The University of Texas Health Science Center at Houston 
(UTHealth) School of Dentistry Department of Diagnostic 
and Biomedical Sciences

■  11：20〜12：20　Special Lecture２　                                               Chair :　Seiji Nakamura

Dr. Ophir Klein：
Sinking our teeth into development, evolution and regeneration
The Larry L. Hillblom Distinguished Professor in Craniofacial 
Anomalies, Professor of Orofacial Sciences and Pediatrics, 
and Chair of the Divisions of Craniofacial Anomalies and 
Orthodontics at the University of California, San Francisco 
(UCSF). Medical Director of the UCSF Craniofacial Center and 
Director, UCSF Program in Craniofacial Biology. 

■  13：30〜14：30　Plenary Lecture　                                                 Chair :　Masato Hirata

Dr. Yuji Mishina：
Enhanced BMP signaling in neural crest cells leads to 
Craniosynostosis 
University of Michigan, School of Dentistry, Department of 
Biologic and Materials Sciences



■  14：50〜15：30　Special Lecture３　                                               Chair :　Naohisa Wada

Dr. Keigo Yoshizaki：
Comprehensive analysis for the functions of genes during 
epithelial-mesenchymal interactions in tissue morphogenesis
Section of Orthodontics and Dentofacial Orthopedics, Faculty 
of Dental Science, Kyushu University, Japan

■  15：30〜16：10　Reports after circulation　    　　　　　　　　　               Chair :　Fusaniri Nishimura
Dr. Takashi Maehara：
Lesional CD4+ IFN-γ++ cytotoxic T lymphocytes in IgG4-
related dacryoadenitis and sialoadenitis
Section of Oral and Maxillofacial Oncology
Division of Maxillofacial Diagnostic and Surgical Sciences
Faculty of Dental Science,Kyushu University
Ragon Institute of MGH, MIT and Harvard
Harvard Medical School

■  16：30〜17：30　Young researchers for next circulation                           Chair :　Takayoshi Yamaza
Takao Fukuda：�Molecular basis of amelogenin-induced 

periodontal tissue regeneration
Sachiko Furukawa：�IL-33 secreted by M2 macrophages 

promotes the pathogenesis of IgG4-
related disease

Shusuke Iwata：�Stimulus repetition enhances responses of 
the chorda tympani nerve to sweeteners 
via endocannabinoid system

Hideki Sugii：�Activin A reversely works between human 
pre-osteoblastic cells and periodontal ligament 
cells on their osteoblastic differentiation

■  17：30         　Closing remarks             Prof. Fusanori Nishimura
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Plenary Lecture



Craniosynostosis is caused by premature cranial suture fusion resulting in abnormal facial features. 
Approximately 20% of human craniosynostoses are thought to result from gene mutations altering 
growth factor signaling; however, the molecular mechanisms by which these mutations cause 
craniosynostosis are incompletely characterized, and the causative genes for diverse types of 
syndromic craniosynostosis have yet to be identified. 

Bone morphogenetic protein (BMP) signaling plays broad roles in developmental patterning, including 
skull morphogenesis. We have previously reported enhanced BMP signaling through the BMP 
type IA receptor (BMPR1A) in cranial neural crest cells causes craniosynostosis. We have noticed 
approximately 55% of the mutants show neonatal lethality characterized by distended gastrointestinal 
tract. TUNEL assay demonstrated that an increase of apoptosis in condensing mesenchymal tissues 
and chondrocytes in the nasal region of the mutants. Furthermore, immunohistochemical staining 
for p53 revealed an increase of p53 in mutant nasal cartilage. To rescue the phenotype, pifithrin-a, a 
chemical inhibitor of p53, was injected to the pregnant female. The treatment resulted in prevention 
of apoptosis in mesenchymal cells and neonatal lethality. Furthermore, the survived mutant pups 
showed suture patency strongly suggesting that enhanced BMP signaling induces p53-mediated 
apoptosis leading to depletion of stem cell/progenitor population within suture mesenchyme resulting 
in premature suture fusion. 

To dissect the molecular mechanism of how enhanced BMP signaling leads to p53-mediated 
apoptosis in our mutants, we examined the expression level of p53 and its regulatory network 
for apoptosis. We found that expressions of Bax and Caspase3 were increased in the mutants; 
however, p53 expression level was not changed. It is previously reported that Mdm2 ubiquitinates 
p53 to prompt its degradation and SMAD1 prevents from the MDM2-mediated p53 ubiquitination. 
We compared ubiquitinated p53 level between controls and the mutants by western blotting and 
immunoprecipitation. We found that ubiquitination of p53 was decreased in the mutants. These 
results indicate that BMP signaling induces p53-mediated apoptosis by preventing p53 ubiquitination 
in early stage of chondrogenesis and thus appropriate level of BMP signaling is required for proper 
craniofacial morphogenesis.
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Abstract

Cholesterol is 1) important as a structural lipid in cellular membranes to maintain membrane 
structural integrity and fluidity; 2) abundant in specialized microdomains called lipid rafts, which 
are organizing centers for the assembly of signaling molecules; 3) an obligatory biogenic precursor 
for steroid hormones, oxysterols, vitamin D, and bile acids. In addition, recent studies indicate that 
cholesterol can control a cell signaling activity. Therefore, the proper amount of cellular cholesterol 
is crucial for a wide variety of biological processes, including bone formation and salivary glands 
homeostasis. This talk will cover two topics related to cholesterol metabolic disorders; craniofacial 
bone formation and saliva production.

It has been largely unknown how disturbances in cholesterol production lead to bone abnormalities. 
In this study, we investigated the effects of cholesterol metabolism on craniofacial bone formation 
using mouse genetic approaches. So far, we discovered that mice with cholesterol metabolic 
aberrations altered: 1) calvaria bone formation; 2) osteoblast differentiation; 3) the formation of primary 
cilia (a microtubule-based organelle that functions in sensory and signaling pathways); 5) cell signaling 
cascades in osteoblasts.

It has long been appreciated that individuals with metabolic syndromes and abnormal diets (high 
cholesterol diets, poor nutrition, etc.) are at risk of chronic dry mouth (a.k.a. xerostomia). Hypofunction 
of the salivary glands results in severe periodontitis, dental caries, and oral ulcers, as well as difficulty 
in swallowing, tasting, chewing and speaking and substantially decreased quality of life. Despite such 
important physiological functions, we know very little about the regulatory mechanism of saliva 
exocytosis because of the lack of animal models for xerostomia and of tools for tracking exocytosis. In 
this study, we investigated the association between high cholesterol and xerostomia. The mice with 
a high cholesterol level displayed xerostomia with the accumulation of secretory vesicles in acinar 
cells of the salivary glands. We found that autophagic machinery (non-autophagic roles of autophagy-
related molecules) was compromised in the salivary glands.

Thus, the role of cholesterol is diverse in craniofacial development and diseases. Taking advantage of 
our animal models, we are trying to determine new roles of cholesterol and its related molecules. Our 
findings will provide new insights into the role of cholesterol metabolism and lead to innovations in 
the prevention, diagnosis, and treatment of cholesterol-related disorders.
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Junichi Iwata
The University of Texas Health Science Center at Houston (UTHealth) School of 

Dentistry Department of Diagnostic and Biomedical Sciences

Role of cholesterol in craniofacial 
development and diseases
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Biography
Dr. Iwata graduated from Kyushu University School of Dentistry in 2000, and received his Ph.D. at 
Kyushu University Graduate School of Dentistry in 2004. He carried out his Ph.D. training under 
Dr. Kenji Yamamoto, a well-established investigator in the fields of protease and molecular biology. 
He analyzed the properties of cathepsin E using knockout and transgenic mice as well as optical 
techniques, and found that cathepsin E could induce anti-angiogenic factors. He then worked as an 
Assistant Professor at Juntendo University Medical School through 2004 to 2007. He worked with 
a number of collaborators in the field of autophagy which is a major protein degradation system. 
They investigated a variety of genetic mouse models from 2004 to 2007. Their characterization of 
developmental defects in autophagy knockout mice inspired his interest in developmental regulation. 
To expand this interest, he joined the laboratory of Dr. Yang Chai, a well-established investigator 
in the fields of transforming growth factor beta (TGF β ) signaling and craniofacial development, 
at University of Southern California School of Dentistry from 2007 to 2013. They discovered ectopic 
noncanonical TGF β signaling in the absence of TGF β receptor type II and identified downstream 
target molecules of this altered TGF β signaling. In his laboratory at The University of Texas 
Health Center at Houston (UTHealth) School of Dentistry from August 2013, his group focuses on 
understanding molecular and cellular mechanisms that cause developmental defects, and work closely 
with researchers from the Medical as well as the Dental School. As a DDS-PhD scientist, Dr. Iwata is 
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11. Iwata J, Suzuki A, Yokota T, Ho TV, Pelikan RC, Urata M, Sanchez-Lara P, and Chai Y. (2014) TGF
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An important challenge facing medicine today is the development of strategies for organ regeneration 
and repair. The tooth provides a model that allows us to integrate investigations into organogenesis, 
stem cells and evolution with studies into therapeutic approaches. I will present data from our recent 
work focusing on development and renewal of the rodent incisor, which unlike human teeth grows 
throughout the life of the animal. The growth of this organ, like that of the skin, gastrointestinal tract, 
hematopoietic system, and others, is dependent on the continuous generation of progeny from stem 
cells that have the capacity to self-renew as well as to give rise to the required differentiated cell 
types. In addition, I will discuss new mechanisms of tooth formation as well as how evolutionarily 
informative transitions can be experimentally reproduced to provide development-based expectations 
for evolutionary studies. I will conclude with some connections between the evolutionary studies and 
therapies for human disease.

Ophir David Klein, MD, PhD
The Larry L. Hillblom Distinguished Professor in Craniofacial Anomalies, Professor 
of Orofacial Sciences and Pediatrics, and Chair of the Divisions of Craniofacial 
Anomalies and Orthodontics at the University of California, San Francisco (UCSF). 
Medical Director of the UCSF Craniofacial Center and Director, UCSF Program in Craniofacial Biology. 
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Orofacial Sciences & Pediatrics Schools of Dentistry & Medicine
Larry L. Hillblom Distinguished Professor in Craniofacial Anomalies Chair, Division 
of Craniofacial Anomalies
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Epithelial-mesenchymal (E-M) interactions play pivotal roles in the morphogenesis of various organs, 
such as tooth, lung, kidney, submandibular grand (SMG) and hair. In previous study, we found that 
the transcriptional coactivator, Mediator 1 (Med1), conditional deficient mice showed an ectopic hair 
generation in incisor (Yoshizaki et al., PLoS One 2014). This result indicated that the cell fate of tooth 
and hair could be switched by alteration of specific transcriptional programs. In E-M interactions, 
thickening of epithelial layer forming lamina, as the first event, is followed by bud formation. We 
hypothesized that the critical genes for E-M interactions are expressed in every organs during these 
early developmental stages. To identify the specific genes for E-M interactions, we performed Cap 
Analysis of Gene Expression (CAGE) for comprehensive analysis, using the early developmental 
stages of tooth, lung, kidney, SMG and hair, and performed bioinformatics analysis. CAGE is genome-
wide transcription starting detection technology, which is capable of determining the transcriptional 
start sites (TSS) by sequencing 5’ end of single-strand cDNA. We finally identified 42 tooth specific 
TSS and 19 TSS commonly peaked during various developing organs as the candidate genes critical 
for E-M interactions. In this presentation, I would like to discus about the candidate genes regulating 
E-M interaction and the possibility of tooth regeneration.
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Background: IgG4-related disease (IgG4-RD) is a chronic, systemic, inflammatory condition of 
unknown etiology characterized by storiform fibrosis and tumefactive lesions. We have recently 
described clonally expanded circulating CD4+ cytotoxic T lymphocytes (CTLs) in IgG4-RD that 
secrete IL-1b and TGFb1 in affected tissues. However, the contributions of CD4+CTLs to IgG4-RD 
pathogenesis remain to be fully defined. 
Objective: To examine the pathogeneis of IgG4-related dacryoadenitis and sialoadenitis (IgG4-DS) and 
to determine whether CD4+ CTLs in IgG4-RD lesions secrete IFN-γ. 
Methods: Gene expression was analyzed by DNA microarray in submandibular glands (SMGs) from 
five patients with IgG4-DS, three with chronic sialoadenitis (CS) and three healthy controls. Infiltrating 
CD4+ CTLs were examined by quantitative multi-color imaging in tissue samples from eleven patients 
with IgG4-DS, ten with Sjögren’s syndrome (SS), five with CS, and five healthy controls. 
Results: In IgG4-DS tissues, nine genes associated with CD4+ CTLs were overexpressed. The 
expression of granzyme A mRNA was significantly higher in samples from patients with IgG4-
RD compared to corresponding tissues from SS and healthy controls. Quantitative imaging showed 
that infiltrating CD4+GranzymeA+ CTLs were more abundant in IgG4-DS patients than in the other 
groups. The ratio of CD4+GranzymeA+ CTLs in submandibular salivary glands (SMGs) from IgG4-
DS patients correlated with serum IgG4 concentrations and the number of affected organs. The 
percentage of CD4+GranzymeA+IFN-γ+ CTLs in SMGs was significantly higher in IgG4-DS than in 
SS and CS patients. 
Conclusions: The pathogenesis of IgG4-DS is associated with tissue infiltration by CD4+GranzymeA+ 
CTLs that secrete IFN-γ. 
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Amelogenin, the major component of enamel matrix derivative (Straumann® Emdogain), is well 
recognized in periodontology. It is used in periodontal surgery to regenerate cementum, periodontal 
ligament, and alveolar bone. However, the precise molecular mechanisms underlying periodontal 
regeneration are still unclear. Although the involvement of other enamel matrix proteins in the 
regeneration process cannot be excluded, recent studies have demonstrated that recombinant 
amelogenin induced the in vivo regeneration of all tooth-supporting tissues. In order to gain further 
insight into how amelogenin induces periodontal tissue regeneration, we conducted a protein 
interaction screen using recombinant full-length amelogenin (rM180) as bait. Using this proteomic 
screen we identified glucose-regulated protein 78 (Grp78) as an amelogenin-binding protein, present in 
both the cytosolic and membrane-enriched fractions of osteoblastic cells. 
Mesenchymal stem cell-derived periodontal ligament stem cells (PDLSCs) play pivotal roles in 
successful periodontal regeneration. Thus, we evaluated the biological interaction between amelogenin 
and Grp78, and its effect on cellular responses in human PDLSCs by using the cell line 1-17. Confocal 
co-localization experiments revealed the internalization of recombinant amelogenin (rM180) via binding 
to cell surface Grp78. Microarray analysis indicated that rM180 and Grp78 regulate the expression 
profiles of cell migration-associated genes in 1-17 cells. Our study revealed that Grp78 is essential for 
enhancing amelogenin-induced cell migration in 1-17 cells. Furthermore, we demonstrated that Rac1 
activation and lamellipodia formation are critical steps in amelogenin-induced cell migration.
In conclusion, our study demonstrates that the biological interaction of Grp78 with amelogenin 
enhances amelogenin-induced cell migration in PDLSCs. Although the effect of the biological 
interaction of amelogenin with Grp78 on osteogenic differentiation must be further explored, our 
findings provide a better understanding of the molecular basis of amelogenin-induced periodontal 
regeneration.
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Objectives. 
IgG4-related disease (IgG4-RD) is characterized by elevated serum IgG4 and marked infiltration 
of IgG4-positive cells in multiple organs. Regarding immunological aspects, it has been suggested 
that helper T type 2 (Th2) immune responses play a major role in IgG4 production of IgG4-RD. 
Interleukin-33 (IL-33) is a recently described cytokine that is secreted by damaged epithelial cells, 
macrophages (M Φ s) and dendritic cells (DCs) and potently activates Th2 immune responses. Here, 
we assessed the expression of IL-33 and the producing cells in the submandibular glands (SMGs) from 
IgG4-RD patients compared with those from Sjögren’s syndrome and controls.
Patients and methods. 
SGs from patients with IgG4-RD (n=7), Sjögren’s syndrome (n=10), and healthy subjects (n=10) were 
screened for 1) expression of IL-33, ST2, Th1 cytokine (IFN- γ ), Th2 cytokines (IL-4 and IL-13), IL-
33 producing cells including M Φ detected by CD68 (M1+M2 M Φ ) and CD163 (M2 M Φ ) and DCs 
detected by CD11c (myeloid DC) and CD123 (plasmacytoid DC) by immunohistochemical staining; 2) 
the relationship between mRNA expression of IL-33 and cytokines; 3) the co-localization of IL-33 and 
IL-33-producing cells by double immunofluorescence staining; 4) the population of IL-33-producing cell 
by flow cytometry. 
Results.
mRNA expression of IL-33, ST2, IL-4, and IL-13 in IgG4-RD was significantly higher than that in 
the other groups. Moreover, mRNA expression of IL-33 was positively correlated with that of Th2 
cytokines only in IgG4-RD and didn’t show positive or negative correlation with IFN- γ . IL-33 
was detected in/around epithelial cells in all the groups, while was strongly detected in infiltrating 
lymphocytes around ectopic germinal centers only in IgG4-RD. Both of CD68 and CD163-positive cells 
almost merged with IL-33. In addition, flow cytometric analysis revealed that IL-33+ cells were mainly 
contituted by CD68+CD163+ M2 M Φ s in IgG4-RD patients. 
Conclusion. These results suggest that IL-33 produced by M2 M Φ s might contribute to the 
pathogenesis of IgG4-RD via aberrant activation of Th2 immune responses.
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2-Arachidonoylglycerol (2-AG), one of endocannabinoids (eCBs), enhances responses of sweet-sensitive 
taste cells via activation of the cannabinoid receptor 1 (CB1). We recently found that diacylglycerol 
lipase (DAGL), which synthesizes 2-AG through hydrolyses of diacylglycerol by in the GPCR-
phospholipase cascade, is expressed in T1R3-positive taste cells. This suggests the possibility that 
the activation of sweet taste receptor T1R2/T1R3 by sweeteners may lead to generation of 2-AG 
and subsequent enhancement of sweet taste responses. In order to assess this possibility, here, we 
investigated potential effects of stimulus repetition with a single taste compound on responses of the 
mouse chorda tympani (CT) nerve. The results indicated that CT nerve responses to sweeteners but 
not to other tastants were gradually increased by stimulus repetition. Such effect was not observed 
in T1R3 knockout mice and was inhibited by CB1 blocker AM251. Intriguingly, intraperitoneal 
injection with Angiotensin II (AngII), which is a major mediater of body fluid and sodium homeostasis, 
enhanced such increase of sweet taste response by stimulus repetition. CV11974, AngII type1 receptor 
antagonist, inhibited the AngII’s effects. Taken together, our results suggest that the repeated T1R2/
T1R3 activation leads to generation of 2-AG, which enhances sweet taste responses by acting on CB1 
expressed in sweet sensitive taste cells. AngII may cooperatively act on this eCB sweet-enhancing 
effect.
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Activin A reversely works between human pre-osteoblastic cells and periodontal 
ligament cells on their osteoblastic differentiation

Objectives : Activin A (ActA) that is a member of the TGF- β superfamily and is composed of 
a dimer of inhibin β a. Our recent report suggested that ActA exerted an inhibitory effect on 
osteoblastic differentiation of human periodontal ligament cells (HPDLCs) and could be applied as 
a therapeutic factor that promotes healing of periodontal ligament (PDL) tissue. In this study, we 
have examined the effect on osteoblastic differentiation of human pre-osteoblastic cells (Saos2) and 
compared the signal pathway between HPDLCs and Saos2 treated with ActA.
Materials and Methods : We purchased Saos2 from RIKEN (Saitama, Japan) and used HPDLCs 
that were isolated from a healthy third molar from a 23-year-old male. These cells were cultured 
with or without ActA in the presence or absence of CaCl2 that was used for inducing osteoblastic 
differentiation. The cells were then subjected to Alizarin red S staining and von Kossa staining. Gene 
expressions were evaluated by semi-quantitative or quantitative RT-PCR, and protein expressions 
were investigated by western blotting and immunocytochemical analyses.
Results : Immunocytochemical analysis with an anti-ActA antibody revealed positive staining in 
Saos2. Expression of Activin receptors (ALK4, IIa and IIb) was detected in Saos2. ActA promoted 
mineralization and expression of bone-related genes in Saos2. The effect of ActA on osteoblastic 
differentiation of Saos2 was inhibited by an anti-TGF-β1 neutralizing antibody, but the effect of TGF-
β 1 was not affected by an anti-ActA neutralizing antibody. Western blotting data showed that ActA 
up-regulated the phosphorylation of Smad1/5/8 in Saos2, whereas promoted the phosphorylation of 
Smad2/3 in HPDLCs.
Discussion and Conclusion : Our results showed that ActA and its receptors were expressed in 
Saos2 and that promoted osteoblastic differentiation of Saos2. It was suggested that ActA promoted 
osteoblastic differentiation of Saos2 through phosphorylation of Smad1/5/8 pathway, while inhibited 
osteoblastic differentiation of HPDLCs through phosphorylation of Smad2/3 pathway. Thus, ActA 
may reversely work between these cells through activation of different Smad pathway.
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