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1st day

time programme

9.00- departure from TMDU by bus activities on bus

11.00- approximate arrival arrange baggage
(luggage reception?)

11.30- self introduction ( all students and COE staffs)
if schedule becomes late, skip this part briefly

12.00- lunch (poster setup)

13.00- opening speech by Prof. Noda

13.10-14.10  Prof. Jane Aubin (University of Toronto)
50 min presentation 10min discussion

14.10-15.00 Prof. Takashi Tsuji

(Tokyo University of Science)

40 min presentation 10min discussion
15.00-15.30 Louisa Ho
(graduate student, University of Toronto)
break
Dr. Yukiko Maeda (Harvard Univ.)

student poster presentation

15.30-15.40
15.40-16.00
16.00-17.30
Selection of Excellent posters
17.30-1745 Prof. Jane Aubin (University of Toronto)
Career Path
1745-18.35 chaperone key word discussion
18.35-

19.30-2045 chaperone/prof. activity/ discuss in general

dinner
topics

2nd day
7.00-8.50

9.00-10.00

breakfast
chaperone oral presentation
10 min. present/ 2 min discussion
10.00-12.00 student oral presentation
7 min. present/ 3 min discussion
12.00-12.40 check out /lunch
13.00-15.30 wvisiting lab JAXA
(Tsukuba, Lectures by Drs. Oshima, Oomori,
and Shimazu)

17.00- back to TMDU
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Masaki Noda, M.D., Ph.D.

(B B )

GCOE Program Leader, Professor
Department of Molecular Pharmacology
http://www.tmd.ac.jp/mri/mph/index.html

Akira Yamaguchi, D.D.S., Ph.D.
(&)

Professor

Department of Oral Pathology
http://www.tmd.acjp/dent/opat/opat-].htm

Junji Tagami D.D.S., Ph.D.

(H_ENE &)

Professor

Department of Cariology and Operative Dentistry
http://www.tmd.ac.jp/ grad/ope/ope-] .htm

Keiji Moriyama, D.D.S., Ph.D.

(F W)

Professor

Department of Maxillofacial Orthognathics
http://www.tmd.ac,jp/ grad/mort/mort-] htm

Hiroshi Takayanagi, M.D., Ph.D.
(RHRIE)

Department of Cell Signaling
http://www.tmd.ac.jp/grad/csi/csi-J.htm

Kenichi Shinomiya, M.D., Ph.D.
(= )

Professor

Department of Orthopaedic and Spinal Surgery
http://www.tind.ac,jp/med/ orth/orth-J.html

lkuo Morita, Ph.D.

(REFH)

Professor

Department ofCellular Physiological Chemistry
http://www.tmd.ac.jp/dent/cell/cell-J.htm

Nobuyuki Miyasaka, M.D., Ph.D.
(BEEEL)

Professor

Department of Medicine & Rheumatology
http://www.tmd.ac,jp/grad/rheu/rheu-J.htm

Ken Omura, D.D.S., Ph.D.

(i)

Professor

Department of Oral and Maxillofacial Surgery
http://www.tmd.ac.jp/dent/0s2/082-].htm

Takeshi Muneta, M.D., Ph.D.
GRER)

Professor

Department of Orthopedic Surgery
http:/www.tind.ac,jp/med/orth/orth-].html

Shohei Kasugai, D.D.S., Ph.D.
(FHHATF)

Professor

Department of Oral Impltantology &
Regenerative Dental Medicine

Kazunari Akiyoshi, Ph.D.
(Bt —HiE)

Professor

Department of Organic Materials

http://www.tmd.ac jp/ grad/mic/mfc-].htm httpe//www.tmd acip/i-mde/www./org/jpn/index html
Hideaki Suda, D.D.S., Ph.D. | Johji Inazawa, M.D., Ph.D.
m CoimEn) N )
Ay Professar """ "% Professor
& Department of Pulp Biology and Endodontics ‘__4 Department of Moleclurar Cytogenetics
http://www.tmd.ac.jp/dent/endo/endo-] htm & http.//www.tmd.acp/mri/cgen/frame page.htm
Yuichi lzumi, D.D.S., Ph.D. Yoshio Miki, M.D., Ph.D.
(RS HE—) (ZHFEH)
'? Professor Professor
Department of Periodontology Department of Molecular Genetics
il http://www.tmd.ac.jp/dent/ peri/peri-J.htm http//www.tmd.ac,jp/mri‘mgen/index_j.html
Sy Masaki Yanagishita, M.D. Fumitoshi Ishino, Ph.D.
oo\ vTEM) (8 )
= e Professor Professor

Department of Hard Tissue Engineering Biochemistry
http://www.tmd.ac.jp/ grad/beh/beh-J.htm

Department of Epigenetics
http://www.tmd.ac,jp/mri/epen/index.html
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= ===x | Hiroshi Shibuya, Ph.D.
by 22 ‘ (il Tl w1)
(_ - P Professor

'E Department of Molecular Cell Biology

http://www.tmd.acjp/mri/mri-mch/index_j.html

Masatoshi Hagiwara, M.D., Ph.D.
h (3R JL IE S
S A Professor

j; Department of Molecular Medicine and Metabolism
‘-ﬂ http://www.tmd.acjp/mri/mri-end/indexhtml

Yoshihiro Ogawa, M.D., Ph.D.
(M)
=75 Professor
Department of Molecular Medicine and Metabolism
‘ /. http://www.tmd.acjp/mri/prm/index.html

Nobuhire Hanada,
(TEHE{EEL)

Professor

EEPI>+~NO2, AISS - QAISS

Takuya Notomi, Ph.D.

(WmEdat)

Research Assistant Professor
Department of Molecular Pharmacology

Lee Jiyoung, Ph.D.

(FE )

Research Assistant Professor
Department of Epigenetics

Alireza Sadr, D.D.S., Ph.D.
Research Assistant Professor
Department of Cariology and Operative Dentistry

MNaoki Sawada, M.D., Ph.D.

(# HE#)

Research Assistant Professor

Department of Molecular Medicine and Metabolism

Masatsugu Oh-hora, M.D., Ph.D.

[ENiTEET=0)]

Research Associate Professor \e
Department ofCell Signaling

Paksinee Kamolratanakul

Dept. of Molecular Pharmacology

[F/% vscaffold % Fv 7z EP4 7 F= A h & BMP D
HEARIZMETAEE]

Hiroyuki Nakamura, D.D.S., Ph.D.
(il sE)

Research Assistant Professor
Department of Hard Tissue Engineering
Biochemistry

limura Tadahiro, D.D.S., Ph.D.
(BTH )

Research Associate Professor
Department of Oral Pathology

MNaoto Haruyama, D.D.S., Ph.D.
(FIL EA)

Research Associate Professor

Department of Maxillofacial Orthognathics

Hideyuki lwai, M.D., Ph.D.
(BEHFL)

Research Assistant Professor
Department of Medicine & Rheumatology

Kunikazu Tsuji, M.D., Ph.D.
(GE3EAD)

Research Assistant Professor
Department of Orthopedic Surgery

Il AR

Tomomi Nakagawa

Dept. of Molecular Pharmacology
[EfEa@EOFOEBIIBITAEERT Cizd
s iR

Patricia Makishi

Dept. of Cariology and Operative Dentistry
[yt Az P ESF RIS

F = —VizownT]

D2 SDDD

* A

Mikihito Havashi

Dept. of Cell Signaling "
(RO A T — VAR A 4
NFATcl 8B 1EF O E |

B4 BT

Yoko Aol

Dept. of Cellular Physiological Chemistry %
[MEREFE T BITAY A A i R e~

AFNALOMEE]

Chalida Nakalekha
Dept. of Cellular Physiological Chemistry
[BAHIC BT OR YA 2 »DEH ]

"
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Rajib Bhattacharjee
Dept. of Cellular Physiological Chemistry
coment

[HIFMALIC BTS2 3 F 2 7 43 IO R R HE O

#iE HE

Tadanobu Aragaki

1B A 7 2 B

{1 UL 485 o 20 2 Y B
Biological characteristics of Keratocystic
odontogeneic tumors

P

2l E—

Junichi Tsugawa

Dept. of Cellular Physiological Chemistry @
[ENRIE 7 2 T FBRICES Ls#Ric L5

AR EOM L]

RE %N

Ryosuke Nagaoka

Dept. of Cellular Physiological Chemistry
[ B RS L 3 R 32 0 2 4

Ganburged Ganjargal
Dept. of Maxillofacial Orthognathics

Hudieb Malik Ismail

Dept. of Oral Impltantology & Regenerative Dental g
Medicine

[ > 7T b EEFLE L QLML AR

[T 7 AR BB 85 A0 =
STV d b
BA 82

Hiroyuki suzuki

Dept. of Maxillofacial Orthognathics

[ a]#%% fibroblast growth factor receptor2 (FGFR2) @
P A S LA AT A R

MYAT NYAN

Medicine

[Simvastatin §# a - TCP ZHV - E LI 20058

Dept. of Oral Impltantology & Regenerative Dental 6}

A XF

Ayako Kimura

Dept. of Orthopaedic and Spinal Surgery
[t L o> 5 . 590 i A 0 15 B

i S A Runx1 = A& FV Ao it -

Reena Rodriguez

Dept. of Oral Impltantology & Regenerative Dental
Medicine

[Epigallocatechin-3-gallate %4 Gelatin Hydrogel %

RV EEEICET 2]

EH =

Yumi Sugata

Dept. of Orthopaedic and Spinal Surgery
[HApCol LEA 7 + A7 43— NI RHIZ L 5
FENEEORREOR %]

¥3 3

FE %
Yulki Date
Dept. of Oral Impltantology & Regenerative Dental
Y

B #

Bai Hua

Dept. of Molechuirar Cytogenetics
[eFICBITE4 — b7 7 V-l RE T
LC3AV] Bz F DI aEREAT

Medicine il
[ AR & AP 5 B D 5

RIE m=RF

Kanako Noritake =

Dept. of Oral Impltantology & Regenerative Dental A &

Medicine

[A—7$—GBREA [/ FOr Vs — 1] OR %

2 IEX

Lu ZhengGang

Dept. of Molecular Genetics
[ g% ¥y — 4 » b £ L7z NF-kappa Bifth .
AR A

Gombo Balortuya

Dept. of Pulp Biology and Endodontics

[4 777 BREFMETHLIZE 2R FF RO -
L 3 FAREII N T AL — W — 0% R ]

Aleksic Verica

Dept. of Periodontology

[ e B B R B B ATI B R
VA7 roy—Linabl

=1
Hirotaka Iwafune !; ,:’

Epigenetics i
YIRAT YTy UTnrs o dY e
b O

Analysis of reprogramming mechanism of genomic

imprinting in mice

Aslam Al Mehdi
Dept. of Periodontology
[ e B B R B B ATI B R

YRS T r oy —kiph] - e

Samir Kumar Pal

FIRE$52 (Oral Pathology) c,
FIRER T Be41e & 8T 315 i,

Thrombospondin-1 {5 H a

The Role of Thrombospoendin-1 {TSP-1) in Bone
Destruction by Oral Squamous Cell Carcinoma

Gamaralalage Amodini Rajakaruna
Dept. of Periodontology
[ MR & 28— 37 — OB D BRI |
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Asako Shimoda

A #H# (Organic materials)

FAENERTENA FAF ML DT 230 T80 —
Design of Nanogel-assembled hyvdrogel for protein delivery
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Harulko Takahashi

A WH# (Organic materials)

Polysaccharide nano-ball # Hv723#+/ F v 1 7 DB %
Design of Funtional Polysaccharide nano-ball as new nanocarrier

AR B

Tasuku Kihara

Oral pathology

FEMT L EFEIZBITSCCN3OES

The role of CCN3 in osteoblast differentiation and
bone regeneration

Smriti Aryal

GF#HFS (Molecular Pharmacology)

AR 5 12 £ B F L IO T -Nek 0 O
Pl B A B (2 03 s o AR

Molecular Mechanisms Underlying Cytoskeletal
Regulation of Bone Metabolim-Role of Nck Proteins
in Bone Cell Function-

ol ®F

Mayuko Furuta

S-FAH /{55 (Molecular Cytogenetics)

Hiiz i RNA S HL23 542 8 f 1 microRINA (%
BEAAZ ) —=F

Exploration of novel tumor-suppresive microRINAs
using functional genomics-assisted approach

wmE A

Tsutomu Matsumoto

1B fo 3 2

HERMOBENIZ BTSSR0

The role of osteocyte in orthodontic tooth movement

Chokechanachaisalul

Uraiwan

#4445 (Pulp Biology and Endodontics)
F o b & AR

Rat's pulp biology

BT T

Akiko Himeno

PR A A= T R RS RO F 2
Identification of periodontal stem cells by bio-
imaging approaches

P

Kunawarote Sitthikorn
5 i 2
SRS HIIH T AEE SO R

Improve Bond strength to Caries-affected dentin

linaz Hariri

5 il 4

5 BV el L 2o e T i DR - SRR A BT ¥
(Generation of hyper mineralized adhesive Interface
and study on its mechanical properties

it B

Kaori Tsuji =
TR A I o
Zinc finger HE5EFPOKEMON DR &M BT s
Y g o] 2]

Investigation of the role of zine finger transcription

factor, POKEMON in osteoclasts

Amir Nazari

gl 5
R s ST (K S i (=R o) (5%
DFA AR RO PR

Developing a Dentin Remineralising Method (DRM)
to Transform Carious Demineralised Dentin into
Hypermineralised Substrate

AL-Bari MD. ABDUL

GFIHEES (Cell Signaling)

WA B 41k % ) 1 5 phosphatidylinositol-3.4,5-
trisphosphate# & # > 757 WO 2 L SR REATF
Identification and analysis of phosphatidylinositel-
3.4,5-trisphosphatebinding proteins (PIP:BPs) that
regulate osteoclast differentiation

5F L

XU Ren

4 (Orthopaedic and Spinal Surgery)

B TR AT F 1155 RS (U B O
Uncovering the molecular mechanism of central control of
bone remodeling by hypothalamic neuropeptides

D

oh #F

Akiko Furuichi

4¥ 77> QMR RS

RS /78T LR DE MBI BUES RS 1
Evaluation for the biologically activity of oxvgen
nano bubbles solution (OXNE)

A gF

Zhou Mengyu

Wi 444 (Pulp Biology and Endodontics)

B HROA D= A SCAP (RISERMR) »o0HFF
ARE LU AY RIS T2 R T O R

The mechanisms of root formation- Elucidation of the
signaling molecules on odontoblast and cementoblast
differentiation from SCAP

Hamid Nurrohman

Sff#I 4 (Cariology and Operative Dentistry)
AOCRESEE A H 2 3 7 40202 155 SRR
Super Dentin” @7/ H5EE4T

The effect of collagenolytic inhibitors on the quality
of acid-base resistant zone in dentin

Chui Chanthoeun

#4548 (Periodontology)

A& O B O H O Lyl oR % .LED &
bt Rt S ok RS RO E e )
15 RPN

Development of a New Treatment Modality for Periodontal
Dhsinfection: Basic Study on the Effect of Antimicrobial
Photodynamic Therapy using the Combination of an LED
light Source and a Photosensitizing Dye
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Sl BAES: (Cellular Physiological Chemistry) -
FoaF—Fx o7 Vv arORiiihl s
The Mechanisms of Annular Gap Junction Formation . {.

W EifE
Tomoki Muramatsu g
G-l (%5 (Molecular Cytogenetics) L5k s
ARFFEEEORE - RECHIAYAPHIE 250
JoHE DT A gk

Significance of YAP amplification/overexpression in the

pathogenesis of esophageal squamous cell carcinoma

Ak i -
Suzuki Takafumi e
R 5 f

BB SR U A MO S FRICOWCR Ak
W¥5 TRPVADiEd -

Molecular mechanism underlying occlusal trauma,
induced-bone loss Role of TRPV4

Bhargava Suhas Srilatha

A ¥ 7Gx ARERERES

FHMUAR YTIP YL a=7 BT £ M55 EE
[ 2t S

Surface modified Y-TZP Zirconia: an in vitro and in
wino study of bone formation

Atukorallaya Devi Sewvandini

B EEWE (772 OEFERES) B
AIREE AT AOFAHE MO BEFRIRITT LT
1 AT 7 ARRIG R ORWORF LMo RO

Evolutionarily conserved role of ectodysplasin signaling in

odontogenesis of ectodermally and endodermally induced
teeth in small-sized teleost fish medalka

B XE

Daisuke Miyajima

RELES R (5 F )

FIEIZ BT AROMCSF ¥ 7+ 02 L2 H bR OB
Dok 7F7F—HFIZLAEFAMIDG @ G E-
Novel Insights into Negative Molecular Regulation of
MCSF Signaling in Bone Metabolism -Function of Dok
Adaptor Molecules in Osteoclasts and Osteoporois -

Rojbani Hisham Khalifa -
implantology (f\
RRBEEEA (TA77 TCEA—- TCRHA) kywiz | ©
FF RS OHECBIET y FOOR BRI T AL EIR =
A comparative study of the effect of three different

Bone substitute materials (a TCPB-TCPand HA) on the

formation of new bone with and without the use of

Simvastatin

6 Second Retreat Camp
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Chen Kang

4> 7F¥ b« OFERERS (Dental Implantology &
Oral Regenerative Medicine)

WEA A > 75y FRBEEIC BT AE R R
T BRIV E I B4 2 F 5

A direct current device for accelerating bone

formation in tissues surrounding a dental implant

Osama Zakaria

4TI OREGERES

GBR EBBF1ART & v ariEil L Ak o g

FEED 0 OB R4 OFF M
Ewvaluation of a new device for bone regeneration by

GBR and periosteal distraction simultaneously with

soft tissue distruction

Khandakar Abu Shameem Md. Saadat
S RES (R EES f: :,
RE/E2F #EES M 28 pofl ek M {21 5115
DRIL1 @i a

The Role of DRIL] in the Regulation of RB/E2F
Pathway and Tumorigenesis of Osteosarcoma

Erik Idrus

Dept. of Cell Signaling

[RANEL#I 12 X5 NFATC #lfft{nT &
microRNA @ E |

BH &=

Koji Fujita

Dept. of Orthopaedic and Spinal Surgery
[Vitamin E @& BN 58 % I2owT]

E -

Wang HuiFeng >
Dept. of Molecular Genetics

[¥7#l BRCAZ2 M4 (% F Nucleophosmin (NPM) @

7] 5 L R R A AT




Gja'"’* mice are protected from age-
related bone loss

Jane E. Aubin

Department of Molecular Genetics, University of Toronto, Toronto, ON

Oculodentodigital dysplasia (ODDD) is an autosomal dominant disorder characterized by pleiotropic
developmental anomalies of the limbs, teeth, face and eyes that was shown recently to be caused by
mutations in the gap junction protein alpha 1 gene (GJAl). encoding

connexin 43 (Cx43). In the course of performing an NethylN-nitrosourea mutagenesis screen, we
identified a dominant mouse mutation that exhibits many classic symptoms of ODDD, including
syndactyly, enamel hypoplasia, craniofacial anomalies and cardiac dysfunction. Positional cloning
revealed that these mice carry a point mutation in Gjal leading to the substitution of a highly
conserved amino acid (G60S) in Cx43. In vivo and in vitro studies revealed that the mutant Cx43
protein acts in a dominant-negative fashion to disrupt gap junction assembly and function. Notably,
in addition to the classic features of ODDD, Gja'** mice exhibit osteopenia throughout life, with
delayed ossification of all bones, but the difference in bone mineral density (BMD) compared to wild
type littermates becomes less pronounced with age, ie, Gjal™* mice are protected form the age-
related bone loss seen in wild type mice. Cellular assays showed that osteoclast number is normal or
even slightly reduced but activity is higher in younger but not older Gja'"** versus wild type mice.
On the other hand, osteoblast number in vivo and osteoprogenitor number in stromal cell cultures
in vitro display a trend towards being increased in older animals, i.e., in mice at 8 and 12 months of
age. In addition, while no differences were seen in osteoblast-associated marker expression at early
differentiation times, expression of several mature osteoblast and osteocyte markers was significantly
higher at late differentiation time points in bones and stromal cultures of Gjal'™™" versus wild type
mice. Our results indicate that while complete ablation of Cx43 and the presence of a dominant-
negative allele of Cx43 both lead to low bone mass phenotypes, the underlying cellular mechanisms
are notably different. In particular, our data show that diminution of Cx43 expression and function
via the G60S mutation affects bone modeling and remodeling by dysregulation of both osteoclast and
osteoblast lineage cells, that the osteopenia seen may reflect primarily increased osteoclast activity
in younger mice, but that this is balanced by an increased osteoblast activity, the latter protecting
GjaJrt/+ mice from the age-related bone loss seen in wild type mice.

Second Retreat Camp | 7



Academic Background

09/1968-06./1972

07/1972-02/1977

07./1977-06/1978

07./1978-06/1979

Bachelor of Science (Honours),
Chemistry/Mathematics, Queen's
University at Kingston, CANADA
Doctorate (PhD), Medical Biophysics,
University of Toronto, CANADA (Dr.
Victor Ling)

Postdoctorate, Max Planck Institute for
Biophysical Chemistry, GERMANY (Dr.
Tom Jovin)

Postdoctorate, Max Planck Institute for
Biophysical Chemistry, GERMANY (Dr.
Klaus Weber)

Work Experience

07/1979-06/1983

07/1983-06/1988

07/1983-06./1994

07/1988-06/1994

07/1994-06/2002

02/2003-12/2005

01/2006-12/2006

07/1999-

07/2002-

01,2007~

8 Second Retreat Camp

Assistant Professor, Dentistry-Oral
Biology / MRC Group in Periodontal
Physiology, University of Toronto,
CANADA

Associate Professor, Dentistry-Oral
Biology / MRC Group in Periodontal
Physiologyv, Faculty of Dentistry,
University of Toronto, CANADA

Full Professor, Dentistry-Oral Biology /
MRC Group in Periodontal Physiology
Faculty of Dentistry, University of
Toronto, CANADA

Director and Chair, Graduate Department
of Dentistry / Director Postgraduate
Dental Education, Faculty of Dentistry,
University of Toronto, CANADA
Professor and Chair, Anatomy and Cell
Biology, Faculty of Medicine, University
of Toronto, CANADA

Scientific Co-Director and CEOQ, NCE,
Networks of Centres of Excellence,
Canadian Arthritis Network, CANADA
Scientific Director and CEO, NCE
Network of Centres of Excellence,
Canadian Arthritis Network, CANADA
Full Professor, Medical Biophysics,
Faculty of Medicine, University of
Toronto, CANADA

Full Professor Medical Genetics and
Microbiology, Faculty of Medicine,
University of Toronto, CANADA
Scientific Director, Institute of
Musculoskeletal Health and Arthritis,
Canadian Institutes of Health Research,
CANADA

Distinctions
06,1970

06/1971

0671972

03,1985

102004

09,2005

Canadian Rosebourgh Award - Book
Prize, Canadian Chemical Society,
CANADA
Analytical Chemistry Award, Queen's
University, CANADA
Gold Medal Graduation Award, Queen's
University, CANADA
Oral Biology Research Award,
International Association for Dental
Research

The William F. Neuman Award,
American Society for Bone and Mineral
Research, UNITED STATES
Louis V. Avioli Memorial Lecture,
American Society for Bone and Mineral
Research, UNITED STATES

Councils and Leadership Roles (selected):

1997-2000

1998-1999

2000-2002
1998-2001

2001-2006

2001-present

2002-2006

2003-2007

2004-present

2004

2005-2007

Board of Directors, Advances in Mineral
Metabolism

President, American Society for Bone
and Mineral Research (ASBMR)

Chair, Science Policy Committee, ASBEMR
Member of Executive, AACBNB
Chairpersons (US)

Advisory Board, Institute of
Musculoskeletal Health and Arthritis,
CIHR: Vice-Chair, 2005-2006

Member, Board of Directors, Canadian
Arthritis Network NCE

Member, Board of Directors, and Public
Affairs Executive Committee, FASEB
Member of the Board, International Bone
and Mineral Society

Member, Finance Committee, American
Society for Cell Biology

Co-Chair, Long range planning advisory
committee in research in Bone Biology
and Bone Diseases, NIAMS/NIH
President-Elect, International Bone and
Mineral Society

Publications (selected)

1. Bonnelve E, Laurin N, Jurdic P, Hart DA, Aubin JE.
Estrogen receptor-related receptor-jalphal (ERR-{alphal)
is dysregulated in inflammatory arthritis. Rheumatology

2008

2. Hasegawa T, Oizumi K, Yoshiko Y, Tanne K, Maeda N,
Aubin JE. The PPARgamma-selective ligand BRL-49653
differentially regulates the fate choices of rat calvaria
versus rat bone marrow stromal cell populations. BMC
Dev Biol. 2008 :8:71.



=1

Malaval L, Wade-Guéyve NM, Boudiffa M, Fei J, Zirngibl
R, Chen F, Laroche N, Roux JP, Burt-Pichat B, Duboeuf
F. Boivin G, Jurdic P, Lafage-Proust MH, Amédée J,
Vico L, Rossant J, Aubin JE. Bone sialoprotein plays a
functional role in bone formation and osteoclastogenesis.
J Exp Med. 2008; 205(5)1145-53.

Zirngibl RA, Chan ]S, Aubin JE. Estrogen receptor-
related receptor alpha (ERRalpha) regulates osteopontin
expression through a non-canonical ERRalpha response
element in a cell context-dependent manner. | Mol
Endocrinol. 2008; 40(2):61-73.

Falconi D, Aubin JE. LIF inhibits osteoblast
differentiation at least in part by regulation of HAS2
and its product hyaluronan. ] Bone Miner Res. 2007;
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Tooth Regenerative Therapy as
a Future Organ Replacement
Regenerative Therapy

Takashi Tsuji, PhD

Research Institute for Science and Technology, Tokyo University of Science

Organ Technologies Inc.

To restore the partial loss of organ function, stem cell transplantation therapy has been developed as
a cure for various diseases conditions, such as Parkinson’ s disease, leukemia, spinal injury, cardiac
infarction, diabetes and liver diseases. The ultimate goal of regenerative therapy is to develop fully
functioning bioengineered organs that can replace lost or damaged organs after disease, injury or
aging. The development of three-dimensionally reconstructed bioengineered organs from dissociated
single cells in vitro is a goal of this technology. However, no technology vet exists that enables us to

create and grow organs through the single cell manipulation.

Almost all organs including tooth arise from the organ germs, which are induced by the reciprocal
epithelial-mesenchymal interactions in the developing embryo. It has been proposed a novel

concept for a bioengineered organ development that to properly reproduce the developmental
process of organogenesis. To demonstrate the possibility of this concept, we attempted to develop

a tooth regenerative therapy for lost tooth, which were challenged from the transplantation of

a bioengineered tooth germ in adult oral environment as a model of a future organ replacement
therapy. In the dental field, the therapy, such as “bridge” and “implant” , had been established to
prevent the movement of the neighboring teeth and supplement of their functions for the loss of the
tooth by injury, caries or diseases. Therefore, “tooth” provides a good feasibility study model for the
development of the technologies for a future organ replacement regenerative therapy.

In current research on whole-tooth regenerative therapy, a basic strategy is being pursued in

which a bioengineered tooth germ is induced to develop into a fully functional tooth. Previously, we
developed a three-dimensional organ-germ culture method for the reconstitution a bioengineered
organ germ in the early developmental stages (Nature Methods 2007) . The regeneration of

tooth and periodontal tissues into a functional tooth unit is a critical issue for achieving proper oral
function, including mastication. Recently, we successfully demonstrated that our bicengineered
tooth germ could develop a fully functioning tooth, which has hardness for masticatory potential, the
functional responsibility against a mechanical stress in maxillofacial region, and perceptive potentials
of neural fibers innerved into the periodontal ligament and pulp of the bioengineered tooth to noxious
stimulations such as orthodontic treatment and a pulp stimulation (PNAS 2009) . These results
showed that the bioengineered tooth germ could develop a fully functioning regenerated tooth in
vivo after engraftment and an organ replacement regenerative therapy using a bioengineered organ

germ might be feasible.
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In this presentation, I will talk and discuss about the strategies and recent progress of the research

for the establishment of tooth regenerative therapy.

Figure:
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Gli2 and p53 interactions in
Hedgehog-induced Tumorigenesis

Louisa Ho!'?
Aneta Stojanovski'?, Heather Whetstone', Qing Xia Wei',
Elaine Mau’, Jay Wunder?, Benjamin Alman'2
! Program in Developmental and Stem Cell Biology, Hospital for Sick Children,
University of Toronto, Toronto ON, M5G 1L7.

2 Department of Surgery, Mount Sinai Hospital, University of Toronto, Toronfo, ON.
i Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, ON

Enchondromas are common benign cartilage tumors that arise in bones that undergo endochondral
ossification, and may progress to malignant chondrosarcoma. Development of enchondroma results
from abnormal regulation of Indian hedgehog (Ihh) signaling during growth plate development. As
well, mutations in p53 have been detected in chondrosarcoma, and are thus suspected to play a role
in its progression. Our lab has previously shown that enchondroma develop in transgenic mice in
which overexpression of the Thh activated transcription factor Gli2 is targeted in the growth plate.
Furthermore, Gli2 overexpressing mice also carrving a p53 deficiency develop larger more cellular
cartilage lesions, but do not develop chondrosarcoma. Embrvonic growth plates of Gli2 transgenic
and p53 KO mice showed decreased apoptosis compared to WT, with an enhanced effect observed
in the double transgenic mice. Furthermore, a microarray screen of C2C12 cells with increased Hh
signaling showed a downregulation of IGFBP-3 (insulin-like growth factor binding protein-3), a p53
target gene with known anti-apoptotic effects in other tumor cell models.

To investigate whether IGFBP-3 is regulated by Hh/Gli and p53 signaling pathways in growth
plate development and maintenance, murine limb explants were treated with Shh and/or IGFBP-3
peptides. Treatment of these limbs with Shh reduced apoptosis, similar to the effect observed in
p53 KO mice, of which addition of IGFBP-3 rescued their apoptotic deficient phenotype. Moreover,
ChIP analysis of human CSA samples revealed a Gli2 transcription factor binding site upstream of
IGFBP-3, suggesting that Hh signaling directly regulates IGFBP-3 expression within the growth
plate. This was confirmed by decreased luciferase activity following activation of the Hh pathway in
cell lines transfected with an IGFBP-3 promoter construct, but was not observed when transfected
with a mutated construct of the putative Gli binding site. Finally, mice expressing Gli2 developed
substantially fewer tumors when they were also deficient for Igf2.

Overall our data suggests that the combined effects of Gli2 overexpression and pb3 deficiency act
to inhibit IGFBP-3, resulting in decreased apoptosis and the development of large cartilage lesions
observed in adult murine limbs. Therefore, IGF signaling-meditated apoptosis may play a major role
in regulating the progression of benign enchondroma to malignant chondrosarcoma.
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Maintenance of bone growth and
bone mass requires
Hedgehog signaling
Yukiko Maeda Ph.D.

Department of Developmental Biology, Harvard School of Dental Medicine,

Boston, MA, USA

Indian hedgehog (Thh) plays a crucial role during growth plate and endochondral bone formation.
Our previous studies with the/col2 ¢ 1-Cre ER*Ihhd/d/ animals demonstrated that /Thh/ deletion
from all postnatal chondrocytes results in complete loss of the growth plate and subsequently
trabecular bone (Maeda et al. 2007) .

Since the growth plate is required as a template for trabecular bone direct role of chondrocyte

derived Ihh on trabecular bone formation is unknown.

Furthermore, activation of the IThh downstream target PTH/PTHrP receptor (Jansen) could not
rescue the loss of growth plate, suggesting Thh is essential to maintain the growth plate independent
of PTHrP (Maeda et al.2009) .

Therefore to further address the question whether chondrocyte-derived Ihh directly affects
trabecular bone formation in postnatal life we generated a new hypomorph mouse model, /colX-

Cre;Ihhd/d/, in which Ihh is only removed from a subset of hypertrophic chondrocytes.

/ColX-Cre;Ihhd/d/ mice were born with the expected Mendelian pattern of inheritance and looked
indistinguishable from their normal littermates at birth. Deletion of /Ihh/ from hypertrophic
chondrocytes was confirmed by qRT-PCR and /in situ/ hybridization. We analyzed control and
mutant mice at 3 weeks and 4 months and could demonstrate that a growth

plate as preserved. Micro CT analysis and TRAP staining of bone from /colX-Cre;Ihhd/d /mice
showed reduced bone volume and increased osteoclast number when compared to their control
littermates at postnatal 3 weeks and 4 months. These results suggest that chondrocyte-derived Ihh
signaling is required for maintenance of postnatal bone.
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