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[Keynote Lecture]

HIV-mediated cellular signaling and bone pathophysiology
Tadahiro limura, D.D.S., Ph. D.

Department of Pharmacology, Graduate School of Dental Medicine,
Hokkaido University

The lifespan of patients who have HIV infection has increased significantly with global HIV epidemic
treatment in last few decades, and simultaneously low bone mass has emerged as a significant
comorbidity. C-C chemokine receptor 5 (CCR5) is a co-receptor of macrophage-tropic viruses including
HIV. Epidemiological and pathological findings have suggested that functional loss in CCR5 correlates
with lower incidences of HIV transmission and bone destruction diseases. However, physiological roles
of CCR5 in bone metabolism have not been well documented. We first observed that blockades of human
CCR5 by anti-hCCR5 neutralizing antibody obviously inhibited human osteoclastogenesis in dose-
dependent manner, without affect to osteoblast differentiation. Ccr5-deficient mice had significantly
increased number and size of osteoclasts, although they did not show significant difference in BMD
compared to their wild-type littermates. Interestingly, Ccr5-deficient mice were less susceptible to
RANKL-induced bone loss, suggesting functional impairment of osteoclasts. Live imaging and super-
resolution microscopy analyses revealed that Ccr5-deficient osteoclasts showed larger in size and
disorganized their motility, cytoskeletal rearrangement and cell-attachment machineries including
integrins, thus leading decreased bone resorption activity. Our further molecular and cellular analyses
suggested that CCR5-mediated signal was associated with c-src and small GTPase activation that was
required for proper osteoclasts function. These data unveil unique and essential roles of CCR5 in bone
metabolism and bone destruction diseases, which has experimentally provided an evidence for skeletal
merits of HIV-infected patients with anti-CCRS5 therapy. Our finding also has implications for novel
drug development against bone-destructive diseases with targeting CCR5-mediated signaling.
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[Lecture 1]

Outcomes of oral squamous cell carcinoma correlated with imaging feature: perineural encasement
and bone destruction pattern

Department of Oral & Maxillofacial Radiology, College of Dentistry, Yonsei University
Chena Lee

Background: Up-to-date, the prognosis of oral squamous cell carcinoma has not been improved
dramatically even though advancement in diagnostic and treatment modalities were made. Tumor cell
differentiation and perineural invasion (PNI) are known as intermediate risk factors affecting early
locoregional recurrence. However, the relationship between PNI and recurrence has yet to reach consensus,
and the degree of differentiation is somewhat subjective. With the substantial development in imaging
technology, it is necessary to provide imaging feature as supplementary information for expecting prognosis
of OSCC patient.

Objective: The primary aim of this study was to identify diagnostic imaging findings associated with poor
outcomes in oral squamous cell carcinoma of mandible.

Material and methods: All mandibular SCC cases (n=66) diagnosed in Dental Hospital, Yonsei University
College of Dentistry from 2006 to 2016 were retrospectively reviewed. Cases were excluded if they had
not undergone surgery or had pre-operative images with poor quality for evaluation. Pre-operative
computed tomography (CT) and magnetic resonance imaging (MRI) were evaluated to classify lesions into
3 grades according to the aggressiveness in bone involvement pattern. Also, inferior alveolar nerve (IAN)
encasement was evaluated. Maximum diameter of the tumor was measured. All imaging features were
reached consensus under the agreement of two oral and maxillofacial radiologists with 5 and 15 years of
experience. The prognosis, locoregional recurrence, node metastasis, distant metastasis, and death or
hospice were correlated with imaging findings. Also, histopathologic assessment was correlated with
imaging bone involvement pattern and IAN encasement.

Result: Total 52 cases (31 males, 21 females) were reviewed. According to imaging evaluation system, 29,
20 and 3 cases were grouped into gradel, 2 and 3 respectively. With the histologic examination, 20, 27, and
5 cases were confirmed as well, moderate and poor differentiated state respectively. Imaging grades were
different from histologic differentiation. Imaging grade 1 cases presented lower locoregional recurrence
rate compared to well differentiated cases. Imaging grade 3 cases presented higher hospice/death rate
compared to the poorly differentiated cases. When combined imaging grade 2-3 and well-poor
differentiation group, locoregional recurrent rate became higher. There were 22 cases showing IAN
encasement in image while 13 cases confirmed as perineural invasion in histopathologically. Imaging IAN
encasement cases showed slightly higher locoregional recurrence rate compared to perineural invasion
cases.



Curriculum Vitae

Chena Lee (D.D.S., Ph.D.)

2008. 3 ~ 2012. 2 Seoul National University, School of Dentistry

2014. 9 ~ 2016. 2 Seoul National University, School of Dentistry, Ph.D

2016. 3 -2017. 2 Fellow, Dept. Oral & Maxillofacial Radiology, Seoul National University Dental hospital
2017. 3 ~ 2019. 2 Fellow, Dept. Oral & Maxillofacial Radiology, Yonsei University College of Dentistry
2013. 3 — 2016. 2 Residency, Dept. Oral & Maxillofacial Radiology, Seoul National University Dental
hospital

2019.3 ~ present: Clinical assistant professor, Yonsei University College of Dentistry
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Prognosis in case of nerve disturbance after mandibular implant surgery in relation to computed
tomography findings and symptoms.

Na JY, Han SS, Jeon K, Choi YJ, Choi SH, Lee C.

J Periodontal Implant Sci. 2019 Apr 19;49(2):127-135.

Performance of dental pattern analysis system with treatment chronology on panoramic radiography.
Lee C, Lim SH, Huh KH, Han SS, Kim JE, Heo MS, Yi WJ, Lee SS, Choi SC.
Forensic Sci Int. 2019 Apr 18;299:229-234.

Organized hematoma of temporomandibular joint.
Lee C, Yook JI, Han SS.
Imaging Sci Dent. 2018 Mar;48(1):73-77.

Morphological analysis of the lower second premolar for age estimation of Korean adults.
Lee JH, Lee C, Battulga B, Na JY, Hwang JJ, Kim YH, Han SS.
Forensic Sci Int. 2017 Dec;281:186.e1-186.€6.

Therapeutic effect of intraductal irrigation of the salivary gland: A technical report.
Lee C, Kim JE, Huh KH, Yi WJ, Heo MS, Lee SS, Choi SC.
Imaging Sci Dent. 2017 Jun;47(2):123-127.

Contrast reference values in panoramic radiographic images using an arch-form phantom stand.
Shin JM, Lee C, Kim JE, Huh KH, Yi WJ, Heo MS, Choi SC, Lee SS.
Imaging Sci Dent. 2016 Sep;46(3):203-10.

A dose monitoring system for dental radiography.
Lee C, Lee SS, Kim JE, Symkhampha K, Lee WJ, Huh KH, Yi WJ, Heo MS, Choi SC, Yeom HY.
Imaging Sci Dent. 2016 Jun;46(2):103-8.

Keratoameloblastoma: a case report and a review of the literature on its radiologic features.
Lee C, Park BJ, Yi WJ, Heo MS, Lee SS, Huh KH.
Oral Surg Oral Med Oral Pathol Oral Radiol. 2015 Nov;120(5):e219-25.



[Lecture 1]
Normalizing tumor microenvironment for cancer treatment

Graduate Institute of Translational Medicine, College of Medical Science and Technology, Taipei Medical
University, Taipei, Taiwan
Ming-Heng Wu

Abstract

Recent studies on tumor microenvironment have changed the traditional tumor cell-centric view of cancer.
This talk will cover two fibrosis-associated cancer types, oral and hepatic carcinoma, in which activated
fibroblasts or myofibroblasts are dominant components in tumor stroma and could be potential theranostic
targets. We will report that galectin-1 (Gal-1), a B-galactoside binding protein, is up-regulated in fibrotic
stroma which regulates fibrotic disease progression and correlates with the poor prognosis of cancer patients.
Targeting Gal-1 in activated fibroblasts or carcinoma-associated fibroblasts (CAFs) suppresses multiple
pro-inflammatory cytokine production and ameliorates CAF-augmented cancer cell growth and malignancy
including stem cell-like properties, invasion and migration abilities. Gal-1 modulates multiple fibrogenic
and inflammatory signal pathways for fibroblast activation through glycosylation-dependent mechanisms.
Therefore, targeting Gal-1 could be a feasible therapy for fibrosis-related cancers.

References:

1. Wu et al. Scientific Reports 2017(7):11006.

2. Lin et al. The Journal of Investigative Dermatology 2015(135):258-268.
3. Wu et al. Angiogenesis. 2014(17):839-849

4. Wu at al. Clinical Cancer Research 2011(17):1306-1316

Keywords:
Galectin-1, fibrosis, and carcinoma-associated fibroblasts, stem cell-like properties
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6. Wu, M.H., Hong, H.C., Hong, T.M., Chiang, W.F,, Jin, Y.T., and Chen, Y.L. Targeting Galectin-1 in
Carcinoma-Associated Fibroblasts Inhibits Oral Squamous Cell Carcinoma Metastasis by
Downregulating MCP-1/CCL2 Expression. (2011) Clinical Cancer Research 17, 1306-1316.




[Lecture 1]

Treponema denticola TDE_0344, an AbrB-like transcriptional regulator, is involved in switching of
the flagellar motor

Department of Periodontology, Tokyo Dental College
Keiko Yamashita

Periodontitis is a prevalent oral infectious disease which causes inflammation of periodontal tissue and
tooth loss. Subgingival plaque samples from severe periodontal lesions harbor microflora which are
dominated by Gram-negative bacteria and spirochetes. An oral spirochete, Treponema denticola, is a major
pathogen of periodontitis. T. denticola has active motility and reported to penetrate into host tissue. Also,
this microorganism has several virulence factors, for instance, Dentilisin and major outer sheath protein
(Msp) in outer membrane (outer sheath). Dentilisin and Msp exist as a protein complex. And inactivation
of Dentilisin was reported to affect the expression of Msp. Therefore, we hypothesized that their expressions
might have some relationship and be regulated at DNA level through unknown regulation mechanism.

First, we analyzed DNA expression profile of Msp-deficient T. denticola with DNA microarray. We found
some genes upregulated in the mutant, including potential DNA binding protein. Among these genes, we
focused on TDE_0344, which encodes an AbrB-like transcriptional regulator. To investigate the role of
TDE_0344 in the virulence of T. denticola, we constructed TDE_0344 deficient mutant by homologous
recombination. Using the mutant, we first examined the growth rate and colony morphology. The diameters
of the colonies formed by the mutant were significantly smaller than those of wild type, while the growth
rate of the mutant was same as that of wild type. To investigate this phenotypic change, DNA microarray
and real-time PCR were carried out. Contrary to our expectations, deletion of TDE_0344 did not affect the
expressions of Dentilisin and Msp genes. However, interestingly, the gene expression analysis revealed that
genes related to flagellar assembly and flagellar motor components were significantly upregulated in the
mutant. Therefore, we carried out further experiments on the motility of the mutant. Microscopic
observation using time-lapse imaging method revealed that deletion of TDE_0344 affected the moving
pattern of T. denticola.

These findings suggest that TDE_0344 plays a certain role in the virulence of T. denticola via regulation
of genes involved in the regulation of motility.
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[Lecture 1V]
Analysis of Phototoxin Taste Closely Correlates Nucleophilicity to Type-1 Phototoxicity

Eun Jo Du*®, Tae Jung Ahn', Hwajin Sung?, HyunJi Jo!, Hyung-Wook Kim#, Seong-Tae Kim?, KyeongJin
Kang'®"

!Department of Anatomy and Cell Biology, School of Medicine, Sungkyunkwan University, Suwon 16419,
Republic of Korea ?Department of Molecular Cell Biology, School of Medicine, Sungkyunkwan University,
Suwon 16419, Republic of Korea *Samsung Biomedical Research Institute, Samsung Medical Center,
School of Medicine, Sungkyunkwan University, Suwon 16419, Republic of Korea “College of Life
Sciences, Sejong University, Seoul, Republic of Korea

Abstract

Pigments often inflict tissue-damaging and pro-aging toxicity upon light illumination by generating free
radicals and reactive oxygen species (ROS). However, the molecular mechanism by which organisms sense
phototoxic pigments is unknown. Here, we discover that Transient Receptor Potential Ankyrin 1-A isoform
(TRPAL(A)), previously shown to serve as a receptor for free radicals and ROS induced by photochemical
reactions, enables Drosophila melanogaster to aphotically sense phototoxic pigments for feeding deterrence.
Thus, TRPAL(A) detects both cause (phototoxins) and effect (free radicals and ROS) of photochemical
reactions. A group of pigment molecules not only activate TRPAL(A) in darkness, but also generate free
radicals upon light illumination. Such aphotic detection of phototoxins harboring the type-l (radical-
generating) photochemical potential requires the nucleophile-sensing ability of TRPAL. Besides,
agTRPAL(A) from malaria-transmitting mosquitoes Anopheles gambiae heterologously produces larger
current responses to phototoxins than Drosophila TRPAL1(A), similar to their disparate nucleophile
responsiveness. Along with TRPAL(A)-stimulating capabilities, type-1 phototoxins exhibit relatively strong
photo-absorbance and low energy gaps between the highest occupied molecular orbital (HOMO) and the
lowest unoccupied molecular orbital (LUMO). Therefore, TRPAL(A) activation is highly concordant to
type-I phototoxicity compared to those photochemical parameters. Collectively, nucleophile sensitivity of
TRPAL(A) allows flies to taste potential phototoxins for feeding deterrence, preventing post-ingestive
photo-injury. Conversely, pigments need to bear high nucleophilicity (electron-donating propensity) to act
as type-l phototoxins, which is consistent with the fact that transferring photo-excited electrons from
phototoxins to other molecules causes free radicals. Thus, identification of a novel sensory mechanism in
Drosophila reveals a property fundamental to type-I phototoxins.
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[Lecture V]

Chemosensory perception in human brain: The interaction of taste and smell as a simplified flavor
model

Novus Life Sciences Limited
Long Kiu Suen

Flavor perception with the sensation of taste and smell in a human brain have never been well
studied until the establishment of different imaging methods such as functional Magnetic Resonance
Imaging (fMRI). Even flavor perception is performed by everyone during food consumption and drug
intakes, the full nature is yet to be clarified. In general, flavor is a food-related percept integrating senses
from different systems such as taste, smell and vision inside a human brain. As taste and smell constituted
the two major elements of the flavor perception, two studies were conducted to investigate the
chemosensory perception of taste and smell and their possible neural interaction detectable by fMRI.

In the first study, the brain responses to the stimulations of a sour taste, mango smell and their
combined form as a flavor were investigated. The sour taste activated the primary taste cortex, insula,
whereas the mango smell delivered in retronasal route activated the primary smell cortices, olfactory
tubercle. Mixing the stated agents together, the flavor stimulant activated the insula, frontal operculum and
prefrontal cortex which are commonly activated by different flavor stimuli and are suggested to be involved
in multisensory integration.

In the second study, the flavor-processing network in terms of the effective connectivity was
investigated based on the fMRI result in the first study using dynamic causal modelling. The network was
proved to be driven at the anterior insula and modulated by the taste and smell at the connection from frontal
operculum to anterior insula. These showed the causal functional relationship (effective connectivity with
direction) between frontal operculum and anterior insula during flavor perception.

The results in these studies provided more neuroimaging data for taste, smell and their
interactions with some insights to the mechanism of flavor perception, and thereby, improved the
understanding to food consumption process in the field of neuroimaging and chemosensory system.
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Postgraduate research field

Functional imaging of flavor perception (taste and smell) on human brain
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Publication

*AWK Yeung, HC Tanabe, JLK Suen, TK Goto. Taste intensity modulates effective connectivity from the
insular cortex to the thalamus in humans. Neurolmage. 2016;135:214-222. (Impact factor 2015: 5.463)
*TK Goto, AWK Yeung, JLK Suen, BSK Fong, Y Ninomiya. High resolution time—intensity recording with
synchronized solution delivery system for the human dynamic taste perception. Journal of Neuroscience
Methods. 2015;245:147-155. (Impact factor 2015: 2.053)
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[Lecture VI]
Odontogenic keratocyst - The role of PTCH1 and Hedgehog signaling in its pathogenesis

Peking University School of Stomatology
Jianyun Zhang, Tiejun Li

Objectives : Mutations in PTCH1 gene, a receptor in the Hedgehog (Hh) signaling, are responsible for
Gorlin syndrome (GS) and are related in tumors associated with this syndrome. The aims of this series of
studies were to determine the role of PTCH1 mutation and misregulation of the Hh signaling in the
pathogenesis of GS-related and sporadic odontogenic keratocysts (OKCs).

Findings: Based on screening 73 sporadic and 30 GS-related OKCs, we identified PTCH1 mutations in
35.6% (somatic, 26/73) of sporadic cases and 83.3% (germ-line, 25/30) of GS-related OKCs. However, a
much higher mutation rate (79%, 30/38) in sporadic OKCs was detected by analyzing epithelial samples
separated from the fibrous capsules. The previously underestimated mutation rate in sporadic cases might
be due to the masking effect of the attached stromal tissues. Mutations in other genes of the Hh signaling
such as PTCH2, SUFU, and SMO were rare and their pathologic roles in OKC were uncertain. Using whole-
exome sequencing (WES), we further characterized the mutational landscape of 5 OKC samples lacking
PTCH1 mutation and revealed 22 novel mutations, among which two significantly altered genes (CDON
and MAPKZ1) were predicted to affect Hh signaling activity in two cases. However no recurrent mutations
were identified in the WES samples and validation cohort of 10 OKCs. Functional analysis revealed that
PTCH1 mutations activated Hh signaling and resulted in aberrant cell proliferation via both classical and
non-canonical Hh pathways.

Conclusions: Our data confirmed the high PTCHL1mutation rate in both GS-related and sporadic OKCs. In
PTCH1-negative cases, other genetic alterations were rare, but could also be related to Hh signaling. These
results suggested that an inhibitor of the Hh pathway may be effective for the treatment of OKCs.
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[Lecture VII]
Multi-layered mutation in hedgehog-related gene in patient with Gorlin syndrome

Department of Biochemistry, Tokyo Dental College
Shoko Onodera

Gorlin syndrome is a genetic disease with a variety of symptoms that are attributed largely to heterozygous
PTCH1 mutations. Hedgehog pathway encompasses many signaling cascades, however, as mutations other
than PTCHL, only the SUFU or PTCH2 mutations have been reported as causes of Gorlin syndrome. We
performed next generation sequencing analysis of Gorlin syndrome patient genes and found unexpected
multi-layered mutations in hedgehog pathway which might affected development of Gorlin syndrome. We
observed PTCH1 gene mutations in every cases we examined as expected, however, three out of four cases
have mutations in other Hh receptors genes such as PTCH2 or BOC. There has been no previous reports
showing whether single BOC mutation could cause Gorlin syndrome, although PTCH2 gene could be
causative. Next we investigated somatic mutations in basal cell carcinoma (BCC) developed in Gorlin
syndrome patient. It has been well known that hyper-activation of the Hh pathway either by alteration in
PTCHL1, SMO or SUFU was major driving force for BCC development in general which explain why Gorlin
syndrome patient often have multiple BCCs and other tumors. However, the drivers for BCC development
other than PTCH1 has not well elucidated. In Gorlin syndrome patients, BCC arises relatively later year of
middle ages suggesting that other drivers for BCC development might exist. Recently, non-syndromic BCC
has shown additional somatic mutations in other pathways besides the Hh pathway. We therefore examined
the presence of mutations in syndromic BCCs. Multiple BCCs were detected in one Gorlin syndrome
patient at 60 year old. This patient had operation to remove these BCCs. We obtained these resected tissues
to examine additional mutations in each resected BCC tissues. These resected tissues were histologically
confirmed as BCC and we then extracted genomic DNA from each resected BCC separately. 4 out of 10
samples were analyzed to find additional mutation by subtracting from DNA sequence of normal fibroblasts
obtained from this patient. We could observe no common additional mutations, however, mutations are
enriched in primary cilium related genes. We think that these observation suggested the possibility that
abnormal primary cilium functions might contribute development of BCC in Gorlin syndrome patient.
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