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Takuya Notomi, Ph.D.

(&)

Research Assistant Professor
Department of Molecular Pharmacology

Lee Jiyoung, Ph.D.
(F5H13L)

Research Assistant Professor
Department of Epigenetics

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

Masatsugu Oh-hora, M.D., Ph.D.
(R3¢ i)

Research Associate Professor
Department ofCell Signaling

Naoki Sawada, M.D., Ph.D.

(38 H e AT

Research Assistant Professor
Department of Molecular Medicine and
Metabolism

Hiroyuki Nakamura, D.D.S., Ph.D.
(HAT 1)

Research Assistant Professor
Department of Hard Tissue Engineering
Biochemistry

Paksinee Kamolratanakul

Dept. of Molecular Pharmacology

[ /7 )V scaffold & V2 EP47 T=A &
BMP OB AREICEIT 5015t ]

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

Research Associate Professor
Department of Oral Pathology
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Tomomi Nakagawa

Dept. of Molecular Pharmacology
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Naoto Haruyama, D.D.S., Ph.D.
(FL BN

Research Associate Professor

Department of Maxillofacial Orthognathics

Patricia Makishi

Dept. of Cariology and Operative Dentistry
(LYY R ERHICBITS

FI) = —=TIZowT]

Hideyuki Iwai, M.D., Ph.D.
CEHFHZ)

Research Assistant Professor
Department of Medicine & Rheumatology
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Mikihito Hayashi

Dept. of Cell Signaling
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Kunikazu Tsuiji, M.D., Ph.D.
[Curzizin))

Research Assistant Professor
Department of Orthopedic Surgery
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Yoko Aoi

Dept. of Cellular Physiological Chemistry
MEMERE TICBU DA M A VR BB ~
AFNALDEE 5]

Chalida Nakalekha
Dept. of Cellular Physiological Chemistry
[BRECBIIETORY A2 D ]
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Rajib Bhattacharjee

Dept. of Cellular Physiological Chemistry
coment

[FHFMABCBITE AT V4353l
B O A

2 E—

Junichi Tsugawa

Dept. of Cellular Physiological Chemistry
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Noriko ebe

Dept. of Periodontology
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Ryosuke Nagaoka

Dept. of Cellular Physiological Chemistry
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Tadanobu Aragaki
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FAb2E N ok S FE 55 0 A=W 2 O S
Biological characteristics of Keratocystic
odontogeneic tumors

Hudieb Malik Ismail

Dept. of Oral Impltantology & Regenerative
Dental Medicine
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Ganburged Ganjargal

Dept. of Maxillofacial Orthognathics
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Dept. of Oral Impltantology & Regenerative
Dental Medicine

[Simvastatin & a - TCP = A7z B4
4205
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Hiroyuki suzuki

Dept. of Maxillofacial Orthognathics

[ W78 fibroblast growth factor receptor2
(FGFR2) OHZE AL A 5 W AiE 1
X3 B IHER RN A

Reena Rodriguez

Dept. of Oral Impltantology & Regenerative
Dental Medicine

[Epigallocatechin-3-gallate &4

Gelatin Hydrogel # i\ 7= BB A B38|
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Ayako Kimura

Dept. of Orthopaedic and Spinal Surgery
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Yuki Date

Dept. of Oral Impltantology & Regenerative
Dental Medicine
[BARFEAICEI 35 R F DR E

Bl th*E

Yumi Sugata

Dept. of Orthopaedic and Spinal Surgery
[HApCol EE A7+ A7+ % — NI Rz L5
BRI O OB 5
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Kanako Noritake

Dept. of Oral Impltantology & Regenerative
Dental Medicine

[A—=73—=GBRE [\ Fa’rivy— M ORF]
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Bai Hua

Dept. of Moleclurar Cytogenetics
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Gombo Balortuya

Dept. of Pulp Biology and Endodontics
(A2 77 ) V3BT 2281285
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Lu ZhengGang

Dept. of Molecular Genetics
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Aleksic Verica

Dept. of Periodontology
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Aslam Al Mehdi

Dept. of Periodontology

[ Bk e B BRI B AT IS 2
VAT 705 —,7%45]
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Hirotaka Iwafune

Epigenetics

TIDA TNV TAYT

)Ty T I TR DB E T DEAT
Analysis of reprogramming mechanism of
genomic imprinting in mice

Gamaralalage Amodini Rajakaruna
Dept. of Periodontology
(R &N =2 v — IR OB E O |

Samir Kumar Pal

[Esw B~ (Oral Pathology)

R LR X B ERIEIC BT
Thrombospondin-1 D7 &l

The Role of Thrombospondin-1 (TSP-1) in Bone
Destruction by Oral Squamous Cell Carcinoma
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Asako Shimoda

FHE## (Organic materials)
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Design of Nanogel-assembled hydrogel for protein delivery

= AT

Haruko Takahashi

FHHE# ¥ (Organic materials)

Polysaccharide nano-ball % v 7z

Bl Fv) TORMSE

Design of Funtional Polysaccharide nano-ball
as new nanocarrier

B 8F

Zhou Mengyu

WA= (Pulp Biology and Endodontics)
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The mechanisms of root formation- Elucidation of the
signaling molecules on odontoblast and cementoblast
differentiation from SCAP

N

Tasuku Kihara

Oral pathology

FIFEMNE b BEAICBITAS CCN3 D% H]
The role of CCN3 in osteoblast differentiation
and bone regeneration

Smriti Aryal

5 F-#H2~ (Molecular Pharmacology)
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Molecular Mechanisms Underlying Cytoskeletal
Regulation of Bone Metabolim-Role of Nck Proteins
in Bone Cell Function-

HH EF

Mayuko Furuta

R EIES: (Molecular Cytogenetics)

727 RNA AISEI2 % 535 fa il

microRNA OFERE A7) —= 27

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

mEx B

Tsutomu Matsumoto

[mjjugrspiites
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The role of osteocyte in orthodontic tooth movement

Chokechanachaisakul

Uraiwan

Bt EY - (Pulp Biology and Endodontics)
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Rat's pulp biology
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Akiko Himeno
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Identification of periodontal stem cells by bio-
imaging approaches

Kunawarote Sitthikorn
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Improve Bond strength to Caries-affected
dentin
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Kaori Tsuji

SR 3 E5

Zinc finger BFEE K7 POKEMON &
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Investigation of the role of zinc finger
transcription factor, POKEMON inosteoclasts

linaz Hariri

9 fulu | 27
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Generation of hyper mineralized adhesive Interface
and study on its mechanical properties

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

AL-Bari MD. ABDUL

3 FIEMIEES (Cell Signaling)

B MR 5316 % il #8155 phosphatidylinositol-
3,4,5-trisphosphate #& &% > /X7 B D[F)E &

FERE AT

Identification and analysis of phosphatidylinositol-3,4,5-
trisphosphatebinding proteins (PIPsBPs) that

regulate osteoclast differentiation

oLy

XU Ren

#IHEE (Orthopaedic and Spinal Surgery)
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PR A i ) AV AR A O % B

Uncovering the molecular mechanism of central control
of bone remodeling by hypothalamic neuropeptides

oM #F

Akiko Furuichi
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BT/ N TIWIKO BRI BT
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Evaluation for the biologically activity of oxygen
nano bubbles solution (OXNB)
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Hamid Nurrohman
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(Cariology and Operative Dentistry)
ANOMERE R 72 NAF T4V A2 LD
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The effect of collagenolytic inhibitors on the quality
of acid-base resistant zone in dentin

Chui Chanthoeun

WS (Periodontology)

B ERLAR DO BRTE O 720 D F LR R OB 5
:LED &S Mt 24 V72 B G
L DR R $ 2 FEFER TR

Development of a New Treatment Modality for
Periodontal Disinfection: Basic Study on the Effect
of Antimicrobial Photodynamic Therapy using the
Combination of an LED light Source and

a Photosensitizing Dye

=I5 X

Daisuke Miyajima
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HHEOMEANT -Dok 75 75— FIC L B0
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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

BB BHEA (777 TCPA—%TCP HA) &
YUNASF U BEESOFEIIBILT v FTOFRIC
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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

Wayakanon Praween

B o o 1)) R e

(Cellular Physiological Chemistry)

Toa5—Fy v T Vxr v arORmitEE

The Mechanisms of Annular Gap Junction Formation

i BiE

Tomoki Muramatsu

TR 5% (Molecular Cytogenetics)

Pl T LR RO 5 - AERIZ BT YA P IR -
FEBTLED 75 IR B 2%

Significance of YAP amplification/overexpression in the
pathogenesis of esophageal squamous cell carcinoma

K X

Suzuki Takafumi

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

Bhargava Suhas Srilatha
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Surface modified Y-TZP Zirconia: an in vitro
and in vino study of bone formation

Atukorallaya Devi Sewvandini

TS L (A 750 b - RS
INEUTE B R 5 DS & IR SE R O 58 R R R
FLIMTART TV ERIRER B O E DT &
LD

Evolutionarily conserved role of ectodysplasin signaling
in odontogenesis of ectodermally and endodermally
induced teeth in small-sized teleost fish medaka
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Chen Kang
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(Dental Implantology & Oral Regenerative Medicine)
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A direct current device for accelerating bone
formation in tissues surrounding a dental implant

Osama Zakaria

A>T I RS

GBREFIET A AN 7 a vy F L 28D

[RI R TF A2 00 7280 O i B B 56 2418 0 &FAill

Evaluation of a new device for bone regeneration by
GBR and periosteal distraction simultaneously with
soft tissue distruction

Khandakar Abu Shameem Md.
Saadat
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The Role of DRILI in the Regulation of RB/E2F
Pathway and Tumorigenesis of Osteosarcoma
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2009. 6. 11
F2E #eé&E0DGCOE EENSBFMS
2nd International Advisory Review 2009.6.11

Gt

Roland Baron
Professor
Harvard School of Dental Medicine

Roberta Faccio
Assistant Professor
Washinton University School of Medicine

Stephen E. Harris
Professor and Director of Reseach
University of Texas Health Science Center at San Antonio

Jerry Feng
Professor
Baylor College of Dentistry

[Program]

Akira Yamaguchi, Opening Address 15 : 00
TMDU Education Strategy at Graduate School

Masaki Noda 15:05—15:45
Overview and Scope of GCOE program on Tooth

and Bone Reseach in Graduate School

Masatsugu Oh-hora 15:45 — 16:00
Global COE International PI chaperon

Takuya Notomi  16:00 — 16:15
Global COE International PI chaperon

10 annual Report 2009

Yoko Aoi  16:15 — 16:30
Global COE  Advanced I Super Student AISS

Hiroshi Takayanagi 16:30 — 17:00
Summary and Discussion with the Advisory

board members

EVALUATION FORM (4 &%)

A . Overall Evaluation on the Global COE Program

1. Overall evaluation on the Global COE program

activities

Excellent Good Fair Poor N/A

4

2. Research
2-1. Evaluation on the researches in the Global COE

program

Excellent Good Fair Poor N/A

4

2-2. Collaboration within the Global COE program

Excellent Good Fair Poor N/A

3 1

2-3. Clinical aspects of the Global COE program

Excellent Good Fair Poor N/A

2 2

3. Education
3-1. Efforts to promote young scientists in the Global

COE program

Excellent Good Fair Poor N/A

3 1

3-2. International collaborative efforts

Excellent Good Fair Poor N/A

2 2

4. Management
4-1. Administrative structure of the Global COE

program

Excellent Good Fair Poor N/A

4

4-2. Is the budget of the Global COE program spent

efficiently?
Excellent Good Fair Poor N/A
4




5. Perspective

Will the GCOE program contribute to the future

development of the bone and tooth field?

Excellent Good Fair Poor N/A
4
B . Evaluation on the Symposium you joined
1. Overall evaluation on this symposium
Excellent Good Fair Poor N/A
4
3. Management of this symposium
Excellent Good Fair Poor N/A
4
3. Presentations by speakers
Excellent Good Fair Poor N/A
4
4. Floor discussion
Excellent Good Fair Poor N/A
4
5. Did this symposium serve as a forum to
communicate with other researchers:
Excellent Good Fair Poor N/A
3 1

6. FEIREHH B

B EBDGCOE XEPe4E (AISS/QAISS)
BHEE) X B

¥R 214E8 H12-19 H  Research Laboratories Merck
ZhE Yoko Aoi

FR 2144 H14H  Harvard School of Dental Medicine
Student Research Day

2% :Yoko Aoi. Ganburged Ganjargal. Rajib
Bhattacharjee

FR214E2 912 H

University of Toronto, Research Day
Z: % Christman Neil

Roshan Allexander Alles

SERC 20410 H 16 H  The University of California San
Francisco, Research Day

ZII%& Begum Asma.

Kanako Noritake.

Chalida Nakalekha
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RAH— EERIIM B
S 451 [ ) fil R E DA | 20104E2H 8 H
55 44 8] [ BAETERCETREG 120k 34 1 S F R i T R ik 2010422 H1H
43 [TVER - NEAEZ Om AR IETR] 201041 H25H
A2 [ NTEzH 7z EiEEROBIR] 201041 H18H
5 4110 T B OB 2009412 H 21 H
540 [ TG AL A & JE | 2009412714 H
55 39 |1 [ 88 AE 27 (T0) 2009412H7H
55 38 [l [ iFLAHD B AR T8 R D 5 1% | 20094E11 H30H
37 [ afrF XYy THE 2009411 H 16 H
5536 [l [ & MInBD T/ L - TS AENTEE 36 101 20094E11 H9H
[ A7 H e G s 2 20094E11 H2H
55 3501 [ T 7 -1k | 20094-10 H 26 H
85 34 10l [ MENBZ A S 72 LA - BikgstEaE O I 2009410 H19H
33| [Hake—L YA - MEST74—(0CT): iFHI BT 2 RIS 2009410 H5H
553218 [ A1)V 53 7 DB 7% ] 20094:9 H 28 H
5 31E [ DRAFAY L A BIFHEMAET (BMP) @ AEHBERED AT | 200949 H 14 H
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RAH— EEAAN B {F
55300 [ TGF-b 12 &% I f7 I ZERAT O 45 11545 | 20094E6 H29 H
829 0l [~ ARG THMIC B AR EDbS TEY 2 T4 715D 5 | 20094E6 H22H
55 28 [0l [ BAETEIZ BT AMIfE N~ M) v o A5 B O 727215 5] | 200946 H15H
55 27 10 TRAET ) o~ FJr G LR O 4 20094E5H 18 H
gk Nebs p— (e S ] e p— - HH AR T S IS~ -

%2?@ [Hox #n T L BFHEMLTIC L2 WAFTBIER., NAFA A=V 71285 20094 6 8 H
77 -7

250 [ TF ANVEBIUORTEMBIVEE Y 20D 7PV FELTOAEY

SRR D RRAT 2009458 25H
5524 18] [ BHLBRIC BT HR—ARX—H—F ¥ 3)b, HCN, D% El] 200945H18H
2300 [ & B O TR ERS: RS Ers0T7 7 u—F] 20094E5H 11 H
#2200 [ R A~ 75 v MEED R RO HEH# ] 200944 H26H
LM [ F/ERERT 7T )INY) =V AT 4] 200944 H20H
20 [ [ RO S E A = A 4] 20094E4 H13H
1900 [BEET ) 7~ FIEFRICBWTEWFEFD d7-60L7200817] 200944 H6H
% 18 |1 [ Periodontal Medicine] 20094E3H30H
%5 17 [ [ Deciphering of splicing codes] 200943 H23H
16 [ PO IFR BRI T 200943 H16H
#1508 [NLK 12 X 2 BEE R 20094E3H9H
55 14 8] [ B 5 A & ] 20094 3H2H
FEI3ME [ bT Y270 T b—LIERD DA EIFENDILH 200942 H23H
feke TN 2 e o JC 7 . AER PR > 1a AT T

32112 [?l [N A F T AV LR ORI SL; HEHRPEIC BT LBRE D 200942 H 9 H
EaAMEIbaE

%511\ [ Regulation of Bone Function] 200941H26H
5 10 0] [ B SR Es AT 22 © M /- B il 200941 H19H
F 90 [ RHB IR 1B L U2 B © A 72 ZH BRI 5 R 20084128 22H
25 810l [ 5 BEBFYIBR 12 R RO TR 20084 12H15H
5571 [H~DOL — =4 (Laser Irradiation to the Tooth) | 2008412 8H
5 6 0] [ AR IHRLARE & 9 0E 20084F12H1H
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RAZ— EEALCN B
%5 5[9] [Introduction to Glycobiology | 20084E11 H17H
Al [REFICERTET /2Ly TV T4 7] 20084E11 H10H
55 310l [ ZEAR % V7P A R 9 20084E10H27H
%5 2 1] [ Genomicasand Epigenomicsin Cancer and Genomic Disorders] 20084E10H20H
#1n GCOEZ Lt & liEe 2008410H6H
. HEEEY VY RI 7L
RAXH— 214 ML AEE B

BAMERS Y RI Y L
UTTT NOERERELE AL

Peter Schupbach
Peter Thomsen 2

20104211 H

3 & 5D GCOEEREY v R A
(E1MEREY >R T L)
“Frontiers in bone biology BHFZED R AT

AR S 2K HICFEHA RSN TB Y £

Roland Baron Roberta
Faccio ftfl

200946 110 -11 H

BIMERS Y RI Y L
“Strategies to the create super tooth”

Eric Raynolds
Hien Chi Ngo i

200941 H 22 H

[HLf8] s A7 - I9—2r2av s
s Tl
B & BB O SeimAE B  F R AL

Henry Kronenberg 1t

20084-12H2 5 H

70—/ NV COEF§ e it &l &

Jack Martin

20084-10 H 6 H
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9. HEFHIFFE R FRNS Al =

[bHLH Bz 5 K ¥ Hand 12 X 2 &3Flilw Lo B ol

RAXH— 24 ML AEE B
%5 219 [8] Bone Biology Seminar
55 21 [0 7" 1 — NV COE WMl 3 & i o e i
[ Molecular Pathology and its Clinical Application in Shuko Harada 201041728 H
Oncology |
Jehes S e A
% 17 [l GCOE Gkt 2 Noriko Funato 20094¢ 10 H 27 H

%16 [1] GCOE {7 M & R Re s &

[IL1BGene Expression Control and IL-1 Signaling

. A Molecular Overview and Mapping of Novel
Modes of Protein-Protein InteractionIL1BGene
Expression Control and IL-1 Signaling : A Molecular
Overview and Mapping of Novel Modes of Protein-
Protein Interaction |

Nawarat Wara-
aswapati Charoen

2009429 H 18 H

515 [0l GCOE {4t 70 5 1R 1% sl 2

[1) Mechanisms ofDentine in Man

2) Electrophysiological Evidence on the Properties
of Intradental Sensory Receptors]

Bruce Matthews

20094F-8 26 H

%514 [0 GCOE /M sea R ie i &
[ The Cervical Vertebral Maturation Method:A
Crystal Ball for the Practicing Orthodontist? |

James A. McNamara

200944 H 21 H

%130 GCOE /M se & R Rs i &

[ Role of thyroid nuclear hormone receptors in
normal and tumorigenic development of
intestine precursos cells ]

Jacques Samarut

200943 H 17 H

512\ GCOE Wy M se i fie i &
[ Mechanisms of NALP3 activation
andrelevance for inflammatory diseases .|

Eicke Latz

20094E2H5H
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[HAPLOWEVY) RS F Ot — |

RAE— 54 kb wEE B ff
%511 [0l GCOE {4V Fe 5 1R 1% sl 2
.FA ma]gr change of understanding bone-titanium Takahiro Ogawa 200845 11 A 26 H
Integration:
Aging and functionalization of TiOZ2]
ke e e S 7] Tl S e A
% 10 [0 GCOE iy Mk g8 & 48 0 i <% Akira Endo 20084611 A 26 H

859 GCOE Y Ml 7 & I s 2

[ Dental Education reform at the University of
California 1998-2008:

Successes, Setbacks, and Future Challenges |

Mark I. Ryder

20084-11 H 13 H

# 810 GCOE #ph i ge & R w4
[New frontiers in Operative Dentistry |

Nairn Wilson

2008411 H4 H

57 0l GCOE gAMb 5838 0% sl 2%
[ Educational System in Ecole Nomal Superior Lyon |

Vincent Laudet

2008410 H 22 H

#5601 GCOE /i seE R sdiE &
[ Dendritic Cells and Osteopontin ]

Mari Shinohara

2008410 H3 H

25510 GCOE #ghMilF7e3 1 sl &

[ Reciprocal Regulation of Bone and Energy Gerard Karsenty 200848 H 20 H
Metabolisms |

. o 2 7y Y S e A

%5418l GCOE iy if 7e & R i i & Le Duong 20084E7 H 30 H

[ Cathepsin K Inhibitors: from the bench to the clinic |
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RRXE—

24 M

AEE

55 310 GCOE Mt 7e 8 R &
[ Osteoimmunology :roles for osteoclasts,
NF- k B and cytokines ]

Brendan F. BOYCE

200847 28 H

% 20 GCOE A M 705 4815 fkid &

[ Dynamic interactions between the nervous and
immune

systemswith the microenvironment,

regulate hematopoietic stem cells. ]

Tsvee LAPIDOT

20084F:6 H 25 H

210l GCOE #y i se & s <
[ Biology of Bone Metastases: Implications for
Therapy |

Theresa A. Guise

200846 H 24 H
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10. JEHE

&

N

RZXE—

24 kL

HEE

KFBREN Y I F—

#2027 11— 3L COE 375 & L4

(B baeg -ty b7 —27 ONSWH7 71
—F -]

Tr

20094£12 H 3 H

%5 216 |9 Bone Biology Seminar
#1901 7' 1 — /N )L COE s ey i
[ 515 R SRHERE O 1 7E & A7 18 P sd D il i~
AR 2 ST hESEREE % W72 Bk 5 4 74 X —
TrrEn~]

PSR

20094120 1 H

% 215 [A] Bone Biology Seminar

#1818 71— 3V COR #is & i

[BMP (BEEET) oFlfEssEL €T v 7,
BRI 3B 1) B BEREARAT

|11
2o
=N
ol

20094-11 H 26 H

(fle) #1600 #7244 T2 AR

200942 27 H

(dbf) #1500 X A A T2 ARF3ES

200847 H 24 H
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11. £ 7 R— a AFFeihEhHE

R & 395/ D Innovation

wEBDITO—/NIVCOERERICEITHELEDZDPHD
Innovation 2L ¢ A7 O =7 b

(2009 £ ]
i H :20094F6 H 29 H
FTAT G FHEB L OMERA
FAAE R
pARNEL/A S|
Wrzeftdess: o iy H EIEK
IL[EBEFEE R AU —
W 7E ke 4
FISC:OCT % H v 72 UPERRAR AR - AR oD o e 18] 153 72
5 N 3IRTT RS
3L :Cross-sectional and 3D imaging of dental soft and
hard tissue using OCT

pARNE /4

WF7eaE e A —

HFprIeE 3y BB

e E S

AL B JE 2202 31T 2 BERLR AU 12 5- 2 2 fhEEJSRE D
ENZDNT

B Roles of nerve inflammation on the hard tissue
metabolism in periodontitis

Jay 73

Fge R ol a5 AT

EFEpFgEE DBy (L8

Wr7e it 4,

ST SRR B AR 2 38 1) 2 /i B B % il 3 2 Wnt
TV sFE)EE

H L :Molecular dynamism of Wnt signaling in
Xenopus embryos

WAENES/A V!

Wrge R sl AE s ZE A
ILEBE TR E BRI - e A SREK

7 ke 4

LB DPWEB B & OVJE FHAHKR O B4 12 RV 72 2w A
NI % Jesg 3 5 729 D FENT

¥ :Characterization of pulpal, periodontal, and
gingival stem cells

AR R 3/8 N

WF7eAEs AR REAE AL T R4S
ILEIBFFEE R AR —

WF7e ik 44

FISC ok AR E LIS B DR LA b L A D fRE:
B - AL R FEAT

3 Histological and biochemical analyses of oxidation
stress at the inflammation site of periodontal diseases

ARNES/ SN

s . ¥ h 74 7 A AERE
EFETFEE P EER  BORIEK

WIS

I :Non-coding antiPegl1 Bz E W IE & D X 5 12hE
TERCHITENZ B 4 5 D7) >—antiPegll 7 & ORI £ LY
7 miRNA A bt o il B —

¥ :How does non-coding antiPegll transcript
regulate rib development? —mechanism of tissue-
specific miRNA production from antiPegll transcript

A NE S8 i
WrgeEE o Fillaikaey HHES
LEBFIEE e EE S TR E—

BHRAE FaEF—k

SFREES ANIIEZE
rEE s
M :Drug Delivery System (DDS) kghE % 729728
BB R & 5 772 70 o R AR P A 16 8k O AL
¥ Establishment of innovative therapy for
periodontal tissue regeneration using intelligent

nanogel with delivery system

AT ES/ SN

WA EmEy ILa

EFEFFEE T REILEY SR

W RE S

M HA=T T FHEYF OB LB AT F 4
NI — 7 OFEREBIR L7074 TR

I New frontier of osteonetwork research by
combinational approaches of optical imaging and

molecular biology

Jud 7 h9
F7eFes o ilsEis  RiEEs
LEIWFIEE o T3S TP o
FAITESEL Y /i
BRI IR AR IEF]
BRI —
BIER - )7 ~FHF HREZ
SRR ZRES
AR LS BE—H
fF7E R 4
HISC R PR AL AR D TR RE A X v & A Jeui i T 9E
¥ :Advanced omics research for intractable hard
tissue diseases
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Instructor

12. LBy F—T g M WiEZ S R

Mr. Alexander Paul Gregg, Mr. Richard Wilson, Mr. Kevin Cleary

Presenter

Patricia Makishi
Amir Nazari

Akiko Furuichi
Hideyuki Iwai
Kunikazu Tsuji
Takuya Notomi
Begum Asma
Ayako Kimura
Kanako Noritake
Myan Nyat

Mayuko Furuta
Amodini Rajakaruna
Ilnaz Hariri
Tomomi Nakagawa
Paksinee Kamolratanakul
Kunawarote Sitthikorn
Rajib Bhattacharjee
Hudieb Malik Ismail
Akiko Oshiro
Aslam Al Mehdi
Mengyu Zhou

Xu Jing

Naoto Haruyama
Takuya Notomi

Hao Jia

Tomomi Nakagawa
Bai Hua
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Discussant

Amir Nazari

Akiko Furuichi
Kunikazu Tsuji
Takuya Notomi
Kanako Noritake
Begum Asma
Amodini Rajakaruna
Myan Nyat
Tomomi Nakagawa
Ilnaz Hariri

Rajib Bhattacharjee
Mengyu Zhou
Akiko Oshiro
Naoto Haruyama
Hao Jia

Kanako Noritake
Xu Jing
Takuya Notomi

Patricia Makishi
Takuya Notomi
Hideyuki Iwai
Kunikazu Tsuji

Ayako Kimura
Kanako Noritake
Mayuko Furuta
Amodini Rajakaruna
Paksinee Kamolratanakul
Hudieb Malik Ismail
Kunawarote Sitthikorn
Aslam Al Mehdi

Xu Jing

Bai Hua

Tomomi Nakagawa

(abstract guidance)
(abstract guidance)

(abstract guidance)

PI Chaperon
Alireza Sadr
Naoto Haruyama
Hideyuki Iwai
Kunikazu Tsuji
Alireza Sadr
Takuya Notomi

Students
Patricia Makishi

Amir Nazari

Chalida Nakalekha

Hao Jia, Kanako Noritake
Amodini Rajakaruna

Bharti Pariksha, Begum Asma
Neil Alles, Bai Hua, Ilnaz Hariri
Aslam Al Mehdi

Kanako Noritake

Xu Jing, Gombo Balortuya
Tomomi Nakagawa

Smriti Aryal

Takafumi Suzuki

Daisuke Miyajima

Yoshishige Miyabe

Samir Kumar Pal

Akiko Furuichi

Khan Abu Shameem Md. Saadat



13. Bi & D GCOE

(1)

(3)

8)

ZHY A b

=R )IN

20094E2 4 H

WMEEN I LR AR BT
200947 H24H  HABREYS  FHiE

HHFES

20094E7 H6-10 H  IAIS Poster Award
Therapeutic angiogenesis using ex vivo
formed-capillary networks by human omental
microvascular endothelial cells. The 9th World

Congress on Inflammation, Tokyo

AT - M

200943 17T H P20 R BE/RE SR 3 4
Inhibitory role of Plkl in the regulation of p73-
dependent apoptosis through physical interaction

and phosphorylation.

e

20094F10 H 2224 H 470 H AKJRREFZIRE
BEHEEEME DR R C B 2 @Rt
FEHLUZBG-5 5 W o fat

AN K
20094E 3 H 27 H Best Clinical Innovation

Presentation, Academy of Osseointegration

AEHFER - ZHHIEH]

HAEFRAF PR Ty 77 4H  52H 39975

77 AN=HRA 2 P HEEEERBITIC G2 B
55130 [l H AR A2 R R &

FATHEE - ZHMH 320
H AR #2282 39975 Sealing
Ability of New Adhesive Root Canal Filling

Materials Measured by a New Dye Penetration
Method %5130 [0 H AR FHRE S SBFIIR S

Bz - HHIEH

Endo K& 40130 Expression of Sp7 in the rat
dental pulp The 11th Joint Meeting between
KACD & JSCD

(9) MH¥ER - ZHHZEN
H A B R 2 X e B 75 i SCE 39927 BTG HRI12
B 1B 56 30 Il H AR NI A AR &

(10) F1mHE—
20094£9 H 15 H R Earl Robinson Periodontal
Regeneration Award,American Academy of

Periodontology, Boston

(11) HARE - HURHE—
HAM IR EFRR AR 5 —HZH
BN R 28 B O R R

(12) FsifE—
200945 H 16 H  RIEEMESRE 5888 O BWGHEE
545 52 [T H A IR SR L
2009410 H 11 H %5 52 [aIAk i f o %

(13) A IEH]
2009411 H16 — 18 H %568 nl H AL oAt A &
BTEHERE TREORHEBTE NS V2B 5 EE

PERE M O BY5-, 1

(14) FRiL&w]
20094F11 H 16 — 18 H 4568 Il H RSB b7 &
%5 %£E COBRADHPLCHEIL k25 v vy
WS —EERE DR T- B X T A OR%, 1&lH

(15) FRIEH]
20094511 H 16— 18 H 45681 H A I tidt 2
5N RIS E D AU IF R B
TR B L 72 34, HE

(16) FHLEw]
2009411 H 16 — 18 H #4568 Il H A4FIE B FF %
BHREEE 377 VEERZLTIOAE LA
TERTA , A& it

(17) L&
200947 H 23 - 25 H &5 27 Ml H ARSHES
BEHRA Y —HEE  Apert JEMG I ZE L FGFR2
EZDONENERE L BEEIHT LT AT 2=
v 7= ARG IO LR E, Kk
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(18) #&IIEH]

20094E5 H 2829 H  #533IA H AIHRFREE -
EHEHRAY — 8 WHHERE~OBORHI S
EREDS 2 5 WE, HOR

(19) #RWLEH]

200944 H 14 H International Association

for Dental Research/ Unilever Travel Award.
International Association for Dental Research, 88th
General Session & Exhibition of the International
Association for Dental Research Amelogenin is

a potent inhibitor of odontoclastic root resorption,

Miami

(20) EVTHESE - FEHK

Stem Cells. 2009, 27 (4) :87887 2009 4F-F% H A
BIAHVE 22355 B Intra-articular Injected
synovial stem cells differentiate into meniscal
cells directly and promote meniscal regeneration
without mobilization to distant organs in rat

massive meniscal defect

(25) EEHIEA - NIHEZE
20094 First-place winner Young Investigator's
Award in Physiology Pharmacology and
Pathology The American College of Cardiology

(26) BHUWFEHE - DINEE
20094F 5524 [l R A FE2EGH B

(27) HHR - NIETR
30 [l HAREm % A TFJE 3R &

(28) AWEFHUL - BT FH B
200945 30H T— NV FUKRCE
H A ERERHA &

(29) WEihd - TFH s
200949 H 11 H Plenary Poste
7 A e REEs

(30) ERB¥ES - TP B
2009429 H 11 H Plenary Poster

7 A ) EREEs
(21) WHE®EZ - FHK
2009411 A58 H Nycomed Pharma Award (Best

paper Award) Idrettsmedisinsk Hostkongress

(31) WA s - BFHBUS
20094E9 H 11 H Plenary Poster
(Norwegian Congress of Sports Medicine) . 7 A A EREEE
Trondheim, Norway
(32) RHEZ
20094E9 H 11 H  Plenary Poster

7 A B HEER

(22) HHIEZ - FHK
Stem Cells. 2009, 27 (4) :878-87 Reconstruction
of the injury mechanisms for anterior cruciate
ligament injuries among female basketball and
team handball players Intra-articular Injected
synovial stem cells differentiate into meniscal
cells directly and promote meniscal regeneration
without mobilization to distant organs in rat

massive meniscal defect

(23) MHAFIEHE - BKE — Bk
20094E3 A  HAMLAREEIFEFHER FHEMHE

(24) =fEET - B —Bk
20094E7H H25HHADDS#% KRS —H
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15. PREPTREE (5 TRFFEE - #48)

Important information.
For each lecture , we would like to evaluate your understanding of the lectures every week as this course would
be certified as one of formal lectures of the university. Please express your opinion and submit both the following

questionnaire including your short comments on the contents of lecture at the end of each lecture:

Questionnaire
1. The name of the lecturer.
2. Your name and department.
3. Evaluation of the lecture
The quality of the content of the lecture was
(excellent, good, average, relatively poor, poor)
The method of the presentations was
(excellent, good, average, relatively poor, poor)
Overall evaluation of your attitude (effort, motivation and commitment).
(excellent, good, average, relatively poor, poor)

4. Your comments or questions to the lecturer.

Annual Report 2009
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5 TR

W Bk

B e A TRRE - RS A T A BRI

Vil SLIENE €

1) HRORES
B HIEH O 2 F e

Molecular Mechanisms of Bone Formation

2)
BICR 3 BRBFEREF ORB OB

Conclusion and Discussion

Bone renin-angiotensin system
Angiotensinogen
l Bone marrow cell

- Reni
b I'II'l( O

Bone marrow cell Ang-l ACE
ACE e o 49
. G

L

osteoblast

il osteocyte
// o IATZ
AT  AT2 -
. @
osteoblast osteoclast

3) MRABEDEXER

Molecular bases of bone formation were studied with
respect to bone metabolism being controlled by BMP and
its antagonists as well as bone turnover under the influence
of mechanical stress and circulation related molecules.
Novel roles of microRNA were also identified based on
genetic analyses of animals.

J.Biol Chem. 2009 Feb 20284 (8) :4857-64. Epub 2008 Nov
11.

Angiotensin II type 2 receptor blockade increases bone
mass.

Izu Y, Mizoguchi F, Kawamata A, Hayata T, Nakamoto T,
Nakashima K, Inagami T, Ezura Y, Noda M.

Department of Molecular Pharmacology, Medical Research
Institute, Tokyo Medical and Dental University, Tokyo 101-

46 snnual Report 2009

0062, Japan.

Renin angiotensin system (RAS) regulates circulating blood
volume and blood pressure systemically, whereas RAS also
plays a role in the local milieu. Previous in vitro studies
suggested that RAS may be involved in the regulation of
bone cells. However, it was not known whether molecules
involved in RAS are present in bone in vivo. In this study,
we examined the presence of RAS components in adult
bone and the effects of angiotensin II type 2 (AT2)
receptor blocker on bone mass. Immunohistochemistry
revealed that AT2 receptor protein was expressed in

both osteoblasts and osteoclasts. In addition, renin and
angiotensin II-converting enzyme were expressed in

bone cells in vivo. Treatment with AT2 receptor blocker
significantly enhanced the levels of bone mass, and this
effect was based on the enhancement of osteoblastic
activity as well as the suppression of osteoclastic activity
in vivo. These results indicate that RAS components are
present in adult bone and that blockade of AT2 receptor
results in alteration in bone mass.

J Biol Chem. 2009 Apr 17:284 (16) :10593-600. Epub 2009
Feb 20.

ANA deficiency enhances bone morphogenetic protein-
induced ectopic bone formation via transcriptional events.
Miyai K, Yoneda M, Hasegawa U, Toita S, Izu Y, Hemmi H,
Hayata T, Ezura Y, Mizutani S, Miyazono K, Akiyoshi K,
Yamamoto T, Noda M.

Department of Molecular Pharmacology, Medical Research
Institute, Tokyo Medical and Dental University, Japan.
Ectopic bone formation after joint replacement or brain
injury in humans is a serious complication that causes
immobility of joints and severe pain. However, mechanisms
underlying such ectopic bone formation are not fully
understood. Bone morphogenetic protein (BMPs) are
defined as inducers of ectopic bone formation, and they

are regulated by several types of inhibitors. ANA is an
antiproliferative molecule that belongs to Tob/BTG family,
but its activity in bone metabolism has not been known.
Here, we examined the role of ANA on ectopic bone



formation activity of BMP. In ANA-deficient and wild-
type mice, BMP2 was implanted to induce ectopic bone
formation in muscle. ANA deficiency increased mass of
newly formed bone in vivo compared with wild-type based
on 3D-muCT analyses. ANA mRNA was expressed in
bone in vivo as well as in osteoblastic cells in vitro. Such
ANA mRNA levels were increased by BMP2 treatment

in MC3T3-E1 osteoblastic cells. Overexpression of ANA
suppressed BMP-induced expression of luciferase reporter
gene linked to BMP response elements in these cells.
Conversely, ANA mRNA knockdown by small interference
RNA enhanced the BMP-dependent BMP response element
reporter expression. It also enhanced BMP-induced
osteoblastic differentiation in muscle-derived C2C12 cells.
Immunoprecipitation assay indicated that ANA interacts
with Smad8. Thus, ANA is a suppressor of ectopic bone
formation induced by BMP, and this inhibitory ANA
activity is a part of the negative feedback regulation of
BMP function.

Horm Metab Res. 2009 Nov:41 (11) :822-8.

Combinatory effects of androgen receptor deficiency and
hind limb unloading on bone.

Saita Y, Nakamura T, Mizoguchi F, Nakashima K, Hemmi
H, Hayata T, Ezura Y, Kurosawa H, Kato S, Noda M.
Department of Molecular Pharmacology, Medical Research
Institute, Tokyo Medical and Dental University, Chiyoda-ku,
Tokyo, Japan.

Male sex hormones play a critical role in regulation of bone
metabolism. In male mice lacking androgen receptor (AR) ,
osteopenia and high turnover state in bone remodeling have
been reported. However, androgen receptor's role in disuse-
induced osteopenia is not known. Therefore, we examined
the effects of AR deficiency on unloading-induced bone loss.
Wild type or androgen receptor deficient mice (ARKO)
were subjected to hind limb unloading (HU) or normal
housing (Control) . The groups of mice were as follows;
wild type control mice (Group WT-Cont) , ARKO control
mice (Group ARKO-Cont) , wild type HU mice (Group
WT-HU) , and ARKO-HU mice (Group ARKO-HU) . HU
reduced cancellous bone mass in ARKO (ARKO-HU) by
about 70% compared to ARKO-Cont and this reduction
rate was over two-fold more than that of wild type (WT-
HU) (reduction by less than 30% compared to WT-Cont) .
Combination of ARKO and HU (ARKO-HU) resulted in
the least levels of cortical bone mass and bone mineral
density among the four groups. ARKO-HU group indicated
the highest levels of systemic bone resorption marker,
deoxypyridinoline. Osteoclast development levels in the
cultures in ARKO-HU derived bone marrow cells were

the highest among the four groups. These data suggest
that combination of androgen receptor deficiency and hind
limb unloading results in exacerbation of disuse-induced

osteopenia due to the enhanced levels of bone resorption.
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Teeth bleaching using visible-light activating titanium oxide
photocatalyst and 405 nm violet diode laser
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Development of dental OCT for clinical diagnosis
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Establishment of enamel erosion model and assessment of
preventive treatment
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Enhancement of bond strength using the INT coating in
zirconia all ceramic restorations
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Improvement of bonding to caries-affected dentin
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Localization of matrix metalloproteinases in carious dentin
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Correlation between Bond Strength and Cavity Wall
Adaptation
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The effect of radiotherapy on resin-dentin bond strength
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BEHIEEZ L, L) ERIMICIIEERI 2EAT IS
5 I etk AR S 7z,

ACRY Y PLYERYOERESEICRIFTAER
HERERHORZE

The effect of radiotherapy on resin composite adaptation to



the cavity wall

1P I D BRI 128 L TR G R 2179 &
"radiation caries" 234 U %o MEIRIR % & To 12 BA IR
RRE ., HIIHIB IO BAHIGE I L ) BB e 2T
HEEZOND, LPLEDL, T EITRT 24
BETOFBIZOVTIRPS A TIE RV, 22T, g
WL Y v R HOBEREREEIZ T 2 55 EIZ O W
TRHERES L7zo 7 ¥ THAKAGI RO —T OFEIZ T3
b 6OVERHZEE 2 FHWVT60Gy D y # & RS L 720 —
OFIFa Y ba—LE LTy ROBFEITbED» 72,
BEE3 mm. & 15 mm (Cfactor=3) @ ALK D
QO ETHEICEK L 72, Clearfil SE Bond & 77
ATV TRYT 4 VTV AT A5 THA Tokuyama Bond
Force %> Clearfil tri-S Bond ¥+ A7 L &AL C.
Clearfil AP-X ##HZE L, EEH L7, T b —
VEEY =< VA DL AZ 2T, — 75 OFE35000 [
DI =<V A 7 VL, Bk & PR OmEE IR
BZEAR AT o7z, BREAEIL, BRRATVOES
DEREEEIIR3 2 Hos e B L CRHE L 720

Y ROMEHIIEIN 2 a v RV Y P LY U BED O
BEBAVEICHEREMNIITREE RIS o 7ons, y %
MG L2 EIL, BEEESEICB VT, AV AT A
MCTREFFTHER BB Z R L2, ThbDnl L
E0. 60Gy Dy MOBFHI, 37— X HE M5
POEMEGIERI L, L) EHIIEmEEE IR
B RIATTWREMEAVRIZ S T2,

pHIEZERE U £ 5 MU B4 T & S SR EME &R
Fah

Intraoral pH measurement of carious lesions with qPCR of
role playing cariogens to differentiate caries activity

BR) SRS RAERT & R HI b pH & > 4 — % SR B 58

L. FWHHEEEAEO DL &, & MABENIZTRIE )
fil K pHAE % M52 L 720 2 OFER, 2k ko i %8
Pl ) DAERICEWEEZR L7z, F72, W) filth >~
TV O S FlUE KM 5345 12 B L C Real-time PCR 4347
#iT-o722 2 A, S mutans (2 - 1BYER S Az B W
TEWiEHEREL RO 721320, 2% #iTld Lactobacillus
. B fih Tl Ssobrinus 25 EIZE W EZ R L
720 PEoC. pHIEZ IRIE & L2 EEm MY O SR E G B
HEZWAEETH ). FMESAEOREND S, KA
WA fOEHEIPEIC AT T RERMEICOWTHERE T 52 LT
) AGEITIC BT 2 M AR ST e T 5 T L DRI
SNz,

JUBEA ) gAY 7 L (POs-Ca) %5 UICHKH
H7 RSN LEEEO I X IVENES SOFAK
R LV RERBEDZEIL

Effect of chewing gum containing Phosphoryl
Oligosaccharides of Calcium (POs-Ca) and fluoride on

remineralization and nanaoindentation of enamel subsurface
lesions in situ

BEHEEAN LV ERLE L -5 @ e ot shizy >
ERAbA1) THEH IV T 7 2 (Phosphoryl Oligosaccharides of
Calcium 2L T POs-Ca) &, KBEMWEDSBOTHL, 75
VA LRAD (RAHE, L7 ) ) OFARIIRE
e LTRAFH SN TS, LAl EBOOEN
REE N IZBI1T 5 POs-Ca DA IKALRI R IZ DO W T O
FA% L, MR T7 v FERE LB EORAIKIL
R B L OHAIKACER OS2I 5 i 13 4
Vi, 2 THREETIE, POs-CaZe 5 N7 v REEN
L7 B NS MENEEE % T 7 BE R I AT R 3R % S
L. Transversal Microradiography (LLF TMR) #% H
WTBIE L, ZOFAIKIEFRIZ OV TERIZFHIY
i, mHEEL Y 7 AfE AT, Faofy
TIRE A MESEOERNGZE LU ORI
E L. BAKILEIERICBIT A 5 A VEM D ko I &
Z Vv 22 AL & GRS SR ZE AL D W ORISR i
SPring8 12 CTHEF 2 M2 720 ZFD#EF, POs-Ca’e 5
27 v REA T LB TIE, POsCaliid Moz b
12 POs-CadFl & 7 A BB I HANAEBEICH W I ATV
FHEORENEO SN, /2. POsCae b7 v HE
BiA 7 ARG Tl POs-Calit & & 7% & N2 POs-Ca
FEBC A 7 2 BRI A B S O il il & O A0
b7z EHIZ. N FOXF T 7% 4 MR EOR
L2 BT el & [ CRCIAE 2 4 L 7238407
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WRROLNTZ, LEXD, v FOBERRETIZBWT,
POsCaZz b TNIZ 7 v RBLA T 22BN T 52 LT, T
F AOVERN ) MO FAIKIEDPRES NG Z EATRES
N7ze 720 TOFAKUITZE LN FaFx o 78
74 MEROERIZE 2 b0 LRIz, ZIUTED
POsCaze b N7 v ZBAFT LOBWx4TH T &g,
T AOVEME D U BT A FAIKIEL V& BT
DFSTNA FaF 785 4 FOFEMGRILE TH & L
. LRI L2IREE ChET A 2 &0
3z,

POs-Cafit& ) ACY 1 — ZDEEMNHIZIR
Development and evaluation of a low erosive apple juice
drink with Phosphoryl Oligosaccharides of Calcium (POs-Ca)

v ERAL 4V T A v ¥ v L (Phosphoryl
Oligosaccharides of Calcium: POs-Ca) (&, /K& A R &
TEL, Ty a (L7 ) atkiatt) oAk
{LIRHER S & L CRA SN TV b, —J5, 4R, A
D IS AVEEREIZ T 2508 E (s Tn b
B3 OMHIER E BIg TR % & e 134 7%
Vo F I TARIFZETIE, POs-Ca%x A L7z4RmiT D
AT Y 2= A0 I F XOVEFRRAIIHR ROV TRES L
720 Thbb, ZHEEPOsCafiih ) AZY 2— AU
B TS AVE T Oy 7 2RE LY E ORI S5
WZOWTIHIEIRE 2 N2 720 2 OREH. SR POs-
Calft s pHEIZ, WIFN SR pH 55T &R L 72
(0% pH 3.6+ 05% pH 3.7. 1% pH 38. 2% pH 39. 5%
pH41). F7-. AREFIORE. SWELE TIE. kAW
ELTHERWAREZRLS. TOBROBEEN RS
Bt L7ce —T. L — W — Bl & 7o 0 S e
DFEF, 55 REH TPOs-Ca KRB A& DREHM S 125 L
05%FL A 1%BLE 2%FC & C U 2 IRAMIMHI RN R 4 & 4
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mL7e (WD p<005). F 72 05%,1% D E A THE
FERY 22 R S EBAL 2 RO 72Dk L, 2%FLE TIX 60
FRERD SREKR EFAFOREMRE R L2, 2B,
HERIMD 0% D G 11 T TIL 542 E KR & 60 532 i IR
THHIIHE S 2R L, ZOEREM SBEEICHEEREIZ
HOENGDolze TDOT END, 605 ERIZHIKED
HIZh %2155 7201213 POs-Ca % 2% L ERLAT 5 2 &8
MEEEZOND, SNHOERE LT, POs-Ca% it
ETHIET, Va—AHNOCaltBENHEN. TJ X
VEDONA Fadx o738 4 FoEHEIH Lz o s
WEIN/,

LED DIRREBSHICL LY ORFEEER S

Effect of convergent light-irradiation of LED on bond
strength of resin composite to dentin

VAR, BEEEE ML SRR ORI KR4
7 TR\ 3 A B OB ALA > T 5, £
7on 77 AN—RAMNEOITHOFEEIZ LD ENEL
BOEBBEOFLIEZ TETW5E, 20 L) RIGE,
BRHORERSOBERL, OENORLNLEHICBWTE
AN 2 IS Er O BRAT I ONME T, FRGTEEEEIC
) FEREDORWIGHRE 5 2 L2 L - T, B SIIEE
ERITTIENEZOND, £ TARERTIE, BPE
DI A F 7% 5 3HHH O LED B 5385 % F v BE 5T
MEZSIGEICBIT L LY vy ORFEEER S IR
A AEE R 7 Lk VA

ME S OINT AR % 2 3FEEEH O LED B4t 35 % v,
HEGTIEME DS R 22 5 725812 BT 5 L YV v OS5 R
SWRIZTRE L A7z, FEER1E. Flash Lite 1001,
Pencure & 4 ul, FREPDGEEZPOR S5 L9 I2E) & &3
[ B %& L 7 DENTAPORT (Experimental LED Light
Cure Handpiece for DENTAPORT ZX) = ffi f L. ¥



# # 12 Clearfil Liner Bond II £ %#. L ¥ ¥ IZ Clearfil
Photo Core % H V> CHRATEREE B o St 7 & g -
R B EAT o 720 MR, MEPDEOIHEMR 5 2 L1
L) MG HEE DI RIZHE ) RO T AR S, F72,
SAHEEBRSORTVPHZIONE Z L5 D 272,

EEREICH T 2BR—EEMAME S > LRFEDEK

Acid-base resistant zone formation of adhesive interface in
dentin

S G A RSB 5 SEM % Fl\ 7258 2 st %
2, AVRT Y LIV ERCIEEEBEICBWT,
INFE CEIREIRE & IFIEN TV 2B O T IZpHAS D
NIBRIRH 2 - TS S &2 K L 7235612 Bk - 1R
IR OGFESHER SN TN D, TNETOWETE
?J& % Acid-base resistant zone & FFON, ¥zt 7
VF VT VAT LSRR TH A Z LR EINTE
720 F2BADKY T4 VTV AT AIZBWTZEDIEE
EERRY T v REFORY T 1 v IRV
B OIER O Z LR SNTE T, ZOBW
I TEMBIZZIZBWTT /89 A k7)) A5 )VIFETE Tl
RENTBY, Ry 771y 7HICEA ST L HRENE
EB/R—EDHNT T LDOFEEIPMMNODOREEL RITL
TWAHIENEZLNTWD, BETIEZ O

BRI TR WRERORAESL, RN AEOMERL %
ELZI DI HWEED HINTEY . Thd b DA
BEADPEEREEDOLIOTHH L, WOUHEIZ X 558
fLoHIEICRE S 2WREEZ 7> Tw i,

ARy LY 2T 45—D ML —RICKDESINE
DFEH

Evaluation of polymerization shrinkage mechanism, tracing
filler movement in light cured resin composite.

KWED BIWiE, EEI >R Yy P LYY 2R
WTHEEGSE, TONEEHZ~ A 707+ — 7 AX#H
CTHMEM L CIMIBENICEARH ML, Z0OES
IR AT A 2 L lH b T Ry T4 7 -
TYRTY Y MEORL LS, EAdE L TOMRGER
DUBRDLALN, TNOHHEMOIBHEZ &S TLEAR 2
YRT Y MUYy OEGIMEE Z T 5, 0.
EM OF MR FILREDE T X 2 I EE) O MlE & i
L BRRIISH TR BEOBEREOMW 2 HIg L
T\Wwhb,

KIfFEDOE-LHNTH L, KEARI KTy ML
VU OEANHEBATIC, A7 07+ —H AXBCT %
T 5, 2NF TR, BEYE OV 7 L LT,
PRIUAE - BRI 720 EASEHIi S LTz Z LISk L. 8
TR L2a >y E Yy b LY VRSN BT B IS
. AN, SHICHEMIGEMT 22 D TE D, <
427075 —h AXMBCTIZILAEZ DFNTRES 7% L <
RS, RFEOFHICBISHTE 5 & 25 F THfit
REAVNE K o TWnd, $hbb, MEAEI VKD Y
FLYYHOMEICE L TIZ, ~—7—¢ LTERASN
TR T 47— ORBEiEY. ¥4 70y BEATIET
HITENRELE > TV 5,

XMAEFNED 75 W B RS L 72 a Y R Dy
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LY raffiv, EEHIEEAGRDO T4 T —OBEREY
4707 4= HAXBCTIZTHEL TV A, Bohiz
F—=FIE, BN 7O s g A SNz EANGEET Y 7 b
\ZT7 4 7 —BEEONT 217> T\ b AR L D&
MR REAR 2 REY Y b LY v OEAIHZREIO T
79 2 eHTE, REHEOFEiZHRmWTE 2 L9 12
o

o

o

ERBEE ERBTDOA L 4—%y RS THES X5
LDBIS: & S

Development and assessment of internet live seminar
system between dental clinic and lecture room

HFEEE B W T, BRI & o THE
RIS KBRS 5 Z L IZWHTH D, Lo L. FRHE
B CORBRFERIIL K ORB L HNBEDPLETH Y |
PRHTEF D 72 O FE D TIEN % T IS5 2 L IR
HCThHb, TIT, BREOFENOBENOGEME CE
DI EBROWEZIRE ) TV A LIHREETE, otk
BadtECTEL 94 TRV AT LAEMEL, WHTS
LI, ZOEREE ZEHE L 72,

BiZE L72y A7 ATk, WED, WE)7 — A1) £
FOENTTIFINAXTROAMBENT AT 05 OS2 8
HYYEZ, BREOE=F -~y FEy T, ¥
ZOFEOREE AME LA ORETE D, 512,
C DX B TER SNSRI G R R 2 —
INIZESR L. BIBEFEDS O TLZERNLLHETE %
LK) BT AT AL Lz, A0 REFERHAFEAEICT L, 4
AT, RAHBEIGR O FFR K ER LTV, FAEEH
B2 X Bl 217 - 72

FH, BEGEEE U (95%). €74 L) Bho
72 (100%) . 7RREZEL D B o7z (95%) &FFHML 72,
R AT LZEY, fekFESBICH L CEREL 2 &
DTE Lo BRI %, EHEFEICHELEE b -
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TRIRIARER S G L R TE DN, FEB
L OBEN S OBVEFIIR. 7 IRk R
CEFIATRO AL D s ARSI, B
BE BB L CEETHE LTHBE BN,

KIEEEEMFOERAR & T OBRKIEA

Fundamental analysis and clinical application of dentin
adhesives

TYAT Yy TR T4 2 IHEBKETH L Z EHH
LNTEY . ZOPFKEDPSRIKT 2 2 EDFHHN T 5,
S EAE O AN IBAKIZE DR T4 ¥ T D%
b BEE2 525 LEZ BN, Ky 71 v 7 ik %
PERLL . 3AMNTHRBREZ1TH) 2 LIS X DB o N2 Db
PR L ORI R OV R ER 2 AT o TS & L7z liok =g
LB ORER & EMET L € OB D W TRE 24T
o576 720 VATV TOLYF TV R) Y AVAT
DZOVWTI I VBAMDOR Y 71 v TR DL BT &
NEETHLLEZONTEYN, ) VBBRT Y F ¥ 7 %AT
STERFENIK LT, fEROKEH N Ty PRV T
YT ERGEBL, Y ) —VEHAWALY ) — LT
v NRY T4 2 TEOMPEE RS PYR I TS Z
EIZHEH L. 2O RMIHAMEIC DWW TRUNES R S OBl
R b ZORMIFAEZBE Lz, #Rk, 7 A7y
R T A TR OIS RAF L. EEE2K
TEE) . EOMATRE 2 KT S & 5 W REEAVRIZ
ENze Ty /=Ty bRYTy v TEERERA
B ETUHEROEAERSIIA LTS 2 EH L 72,

REEEFFLES X T 2 FTRFALMHBEOER

Discovering the new way to treat perforations successfully
using the combination of MTA and the adhesive technique

AMEOHWIE, CNFTTFEARRTHEEENT
X/REER X OHRIEHERFEOZIIEMICB VT,



AL RIS HH L, BRGNS LT, W
DFEMOEREEZERSEL I L THbH, 19904E12 Loma
Linda K& % H0IC S S 72 NIEE M R Cd %
mineral trioxide aggregate (MTA) &, @ T T il
Ll BWEEEL L CEFEBAEEE T2 825
IR, EILEEEM L L CHER SNBEH T b, MTA IR
TABR=ZANY TN TABRTANT T L, TIVI VIR
EHNT T A KTV VRMA VY AL RE, BRIL
CAVYAGER R ETHHRNV T 2 Ry MIET
BDIETH ) BUF B8, ARBRIE. MR
R ExFTHI s, FIHEHEME LTOAL LT,
WORE T, EEEEE. apexification B ORI $1 72 &,
W L RO M O F A B & 3 5k~ 22 F &
RSN TE7, L L, MTARZILEGEM & LT
ROEETHDLEEZ ONLWEABENREZF -2V

EHS, HMTOMHTIL, BRIIW A2 5 H A FE
BHTEEIHTLIZC W, £2 T, MTA T#4LE%
HEEL, 26122026, IRy PLY Y EHW
T, ZILEEHORT G R IIHAERE = 1F5 FiEz Hwv
% LT, X DHEELRGEILIOHHEL EH T 2 2 LA
FFEND, BWIZEICBWTIE, MTA IRV vy ML
DU EOEERTHONIIT A E L BIZ, HESKIZT
HEIZOWTHBINT 5. /2. WEEHWTEILEE
ﬁﬁtt@ﬁ‘ﬁﬁﬁ\biUéWﬁﬁM@ﬁmtow
THBRET S,

OCT#HWBEE > METIVOIEENEE KD
Non-invasive cross-sectional imaging of the interproximal
cavity at contact region using OCT

OCT (Optical Coherence Tomography) (&4 412 4%
ELR ARG R 7O T e {§E Td 5o 1991
EOE LR, BEHERGHRIC L 2HBELEDRVZD
IR 2 BB WT BT & L CIE S5 o B R BLSs | ujtli L
2O 575, ikt - CIEFEIS CORRIC I RO T2 < |

FEIZBWTH, OCT DU REMEDMREEATR ® &
TWh, TaE, HEOHTE, FRICHEHENICA U7z fil
IMBZRMZOATORLIINETS O . HIEZBWIHE
5 EZAHPKEV, OCT &, BEFEH D Mo B IZB W
THHEHTH S Z LD TE DAY, BISHIBH I R AT
HHLZEDOHET RO Yy 7 VET E TR
E DHEDPIRED L V) HIZOWTIEMIE S, 22
T AWFZE T, B ) 2 e L7 e T VR /ER L
mmu;&%%@@%ﬁ%ﬁ&toAmemhﬁﬁ
IV MNETFICTYAYEY NI Y FN—2HWTHE
i % L. OCT ( Santec OCT-2000®, Santec ) TH
BHAPOBELTo 7. HHOKE S, BLOKE
BEZDHIET, WENED X D IZELT 20200 T
Mt L7z BT FEBICERE O AR T A BRI DWW T
b, Bl a 7oz, ke LT, RERLSOCT = A
WnZETary s MEFICHEET 2B %
TEDZEDEDY . ZIUHECERIRIZ B % B
fill b OCTIC X W M T & 2 W REMEDSRIE S /oo

JIWAZTYHIBSI AV EL NRA 2 MH T BHEI%
RO
Cutting performance of diamond burs for zirconia
F—tT 3y 7 IBHEIE. BE»SOEENLRERD
EEDEEBIRCEHRIZER LTS, & ITHmWEK
BEWEEGETAYIVIZ TR, CHW AL tﬁiﬂ‘
CAD/CAMIZ & %ﬂﬂlﬁm@ﬁik i [Nav e
5a—ErrMEtE LCTHEHR SN, HlEIC )‘%77
TUT) TV RA T T B &N ORERISH
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BIRE. 2OV 2 IZUHISNEECTH ) . BT
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2) MAAABTDEXER

Effects of light sources and visible light-activated titanium
dioxide photocatalyst on bleaching

The objective of this study was to evaluate, using
methylene blue (MB) , the effects of various light sources
on the bleaching action of hydrogen peroxide (H,0,) with
two titanium dioxide (TiO,) photocatalysts - an ultraviolet
light-activated TiO, photocatalyst (UVTiO,) versus a
visible light-activated TiO (2) photocatalyst (VL-TiO (2)) .
Five experimental solutions (VL-TiOy+ Hy0, UV-TiOg+
H,0,, HyO,, VL-TiO,, UV-TiO,) were prepared by mixing
varying concentrations of H,O, and/or TiO, photocatalyst
with MB solution. For HyOo-containing solutions (VL-TiOy+
H,0,, UV-TIO (2) + Hy0,, and H,0,) , the concentration
of HyO, was adjusted to 3.5%. For the four different light
sources, low- and high-intensity halogen lamps and blue
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LED LCUs were used. All the experimental solutions were
irradiated by each of the light sources for 7 minutes, and
the absorbance at 660 nm was measured every 30 seconds
to determine the concentration of MB as an indicator of
the bleaching effect. On the interaction between the effects
of light source and bleaching treatment, the high-intensity
halogen with VL-TiO,+ HyO, caused the most significant
reduction in MB concentration. On the effect of light
sources, the halogen lamps resulted in a greater bleaching
effect than the blue LED LCUs.

Effect of filler content of flowable composites on resin-
cavity interface

The purpose of this in vitro study was to evaluate marginal
integrity and wall adaptation in 1- and 2-mm-deep cavities
restored with a high filler-loaded flowable composite in
comparison to a flowable composite with lower filler
content and a conventional hybrid composite. 1-mm-deep
dentin and 2-mm-deep enamel-dentin Class I cavities were
prepared and restored with a self-etch adhesive and with
one of the composites. Samples were crosscut and evaluated
for marginal integrity and gap formation using a digital
microscope. Selected samples were also observed using a
scanning electron microscope. For 1-mm-deep cavities, no
differences in marginal integrity and wall adaptation were
observed among the three composites. For 2-mm-deep
cavities, those restored with the bulk technique and with
the higher filler-loaded flowable composite demonstrated

a similar outcome as that of the conventional hybrid
composite. On the effect of restorative techniques, cohesive
enamel defects were observed in bulk-filled 2-mm-deep
cavities. However, when the incremental technique was
used in conjunction with the higher filler-loaded flowable
composite and the conventional hybrid composite for 2-mm-
deep cavities, superior results were obtained.

Effect of Er-YAG Laser on Dentin Bonding Durability
Under Simulated Pulpal Pressure

Purpose: To evaluate the effects of Er:YAG laser ablation
on the microtensile bond strength and the nanoleakage

of Er:-YAG-lased dentin bonded to a self-etching adhesive
system with and without pulpal pressure. Materials and
Methods: Twenty flat dentin surfaces were obtained

from extracted molars. Ten specimens were irradiated

by Er:YAG laser, other specimens (control group) were
ground using #600 SiC paper. Direct communication

to the pulp chamber was created by cutting at a level
approximately 1 mm below the cementoenamel junction and
parallel to the occlusal surface. The experimental groups
were exposed to a simulated pulpal pressure of 15 cm
H,0. Each specimen was restored using an adhesive and a
photocured composite. The specimens were then sectioned
vertically to obtain dentin/adhesive slabs. Ninety-six slabs



were prepared for microtensile bond testing. Sixty-four
slabs were immersed in ammoniacal silver nitrate tracer
solution for 18 h, then rinsed thoroughly, and immersed in
photodeveloping solution for 6 h prior to their examination
by FE-SEM. Results: The method of dentin preparation
and the pulpal pressure storage condition significantly
affected the muTBS, while the storage duration did not (p
< 005) . The nanoleakage patterns observed in the dentin/
bond interface differed depending on whether the dentin
was conventionally prepared or ablated by Er:YAG laser.
Conclusion: Er:Y AG laser ablation to dentin adversely
affected the muTBS and the sealing ability of SE Bond
bonded to dentin under simulated pulpal condition.

Non-invasive cross-sectional imaging of the interproximal
cavity at contact region using OCT

Detection of pit and fissure caries by current methods is
not highly sensitive. The approximal surface is considered

a very important site of caries expression. Diagnosis and
treatment of contacting approximal cavitated caries lesions
not detected by conventional clinical examination have been
a subject of investigation in the literature. The OCT (Optical
Coherence Tomography) is an optical signal acquisition and
processing method allowing extremely high-quality, u
m-resolution, three-dimensional images from within optical
scattering media (e.g, biological tissue) to be obtained.

In this ex vivo study, we examined a swept-source OCT
(SS-OCT) as a diagnostic tool for contacting approximal
cavitated caries lesions. SS-OCT could clearly detect the
interproximal cavity at contact region.

Preservation in the liquid media produces alterations in
enamel surface properties

OBJECTIVE: The aim of the study was to elucidate any
alterations in nanomechanical properties and structural
integrity of enamel surfaces after preservation in different
liquid media. METHODS: The nanohardness and modulus
of elasticity of bovine enamel blocks were measured before
(control) and after storage in all of the following liquid
media: human pooled saliva, physiological saline (NaCl) ,
Deionized water (Milli-Q water) and phosphate buffered
saline (PBS) for 1, 7, 14 and 30 days. Control and the

30 days preserved samples were examined by scanning
electron microscopy (SEM) . Data were analysed by one-
way ANOVA and Dunnett T (3) test. RESULTS: Hardness
and modulus of elasticity of enamel in saliva up to 14 days
showed no significant decrease compared to controls. In the
case of PBS, both hardness and modulus did not change up
to 30 days. The hardness values of Milli-Q water (12.06%)
and NaCl (14.19%) samples were reduced significantly
after just for 1 day and after 30 days were reduced to
55.59% and 61.18%, respectively. The Young's modulus of
NaCl samples showed significant reduction (8.35%) after 1

day, but not for Milli-Q water samples. From 7 to 30 days,
significant reductions for both samples were detected. SEM
photomicrographs of samples in saliva showed widening of
the inter-prismal space, while in PBS samples the structural
damage was less. In the Milli-Q water group, prominent
structural damage was observed and in case of NaCl, the
enamel prisms were eroded. CONCLUSIONS: Human saliva
and PBS are better for short term preservation of enamel
samples compared to NaCl and Deionized water.

Acid resistance of dentin after erbium:yttrium -aluminum-
garnet laser irradiation

The purpose of this study was to evaluate the acid
resistance of erbium:yttrium-aluminum-garnet (Er:YAG)
lased sub-surface dentin using a scanning electron
microscope (SEM) . Dentin disks were exposed to a single
pulse of Er:YAG laser irradiation at 80 mJ/pulse under
water spray, with the contact sapphire tip vertical to the
dentin surfaces (n = 15) . Five specimens from the laser-
ablated dentin surfaces were observed. Ten specimens were
crosscut, exposing the center of the lased point. For five
of the specimens, the sub-surface of the lased dentin, with
or without 10% phosphoric acid treatment, was evaluated.
We used the remaining five specimens to analyze the
degree of acid treatment on crosscut surface by observing
the re-crosscut surfaces at the lased point. The irradiated
dentin surfaces were irregular, scaly or flaky. Three sub-
layers were observed in the sub-surface: a superficial, less
decalcified layer; an intermediate most decalcified layer;
and a deep, normal shade layer. Er:YAG laser irradiation
affected the acid resistance of sub-surface dentin.

Assessment of nanostructure of “Super Dentin” formation
by application of all-in-one adhesive systems

There are no reports on detailed examination of the
recurrent caries inhibition potential of dentin adhesive
systems. This study characterizes the ultramorphology

and secondary caries inhibition potential of different dentin
adhesive systems in order to find a satisfactory method to
resist recurrent caries. Human premolar dentin was treated
with self-etching adhesive systems Clearfil SE Bond, Clearfil
Protect Bond or acid-etching adhesive system Single

Bond. Bonded interface was exposed to an acid challenge.
Transmission electron microscopic observation was
performed at the resin dentin interface. An acid resistant
zone was found adjacent to the hybrid layer in the outer
lesion front with only Clearfil SE Bond and Clearfil Protect
Bond. However Single Bond was devoid of this protective
zone. Crystallites in the zone were confirmed as apatite.
This special acid resistant dentin created by self-etching
adhesive systems was introduced as a new concept The
super dentin”
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Relationship between fluorescence loss of QLF and depth
of demineralization in an enamel erosion model

The purpose of this study was to assess the relationship
between quantitative light-induced fluorescence (QLF)
values and demineralization depths in an enamel erosion
model in vitro. Flat labial enamel surfaces of bovine incisors
were ground with 800-grit SiC and coated with nail varnish,
but also leaving rectangular windows of enamel uncoated.
Subsequently, they were immersed in a lactic acid gel (pH
5.0) for 0 to 7 weeks to make an enamel erosion model.
Carious lesions thus induced were analyzed by QLF and
the demineralization depths measured using SEM/EDS
method at the end of each period. A wide range of erosive
lesions were produced with a steady increase in both
demineralizing depth and fluorescence loss (A F) over time.
With this model, a good correlation was exhibited between
each A F value and the demineralization depth. Results of
this study indicated that QLF could detect and quantify
mineral loss under the eroded surface of the enamel erosion
model.

Effect of an internal coating technique on tensile bond
strengths of resin cements to zirconia ceramics
Specimens (Cercon Base) and twenty-eight silica-based
ceramic specimens (GN-1, GN-1 Ceramic Block) were air-
abraded using alumina. Thereafter, the zirconia ceramic
specimens were divided into two subgroups of 28 each
according to the surface pretreatment; no pretreatment
(Zr) ; and the internal coating technique (INT) . For INT,
the surface of zirconia was coated by fusing silica-based
ceramics (Cercon Ceram Kiss) . Ceramic surfaces were
conditioned with/without a silane coupling agent followed
by bonding with one of two resin cements; Panavia F 2.0
(PF) and Superbond C&B (SB) . After 24 hours storage
in water, the tensile bond strengths were tested (n=7) .
For both PF and SB, silanization significantly improved
the bond strength to GN-1 and INT (p<0.05) . The INT
coating followed by silanizaton demonstrated enhancement
of bonding to zirconia ceramics.

Localization of matrix metalloproteinases (MMPs-2, 8, 9
and 20) in normal and carious dentin

Dentine matrix metalloproteinases (MMPs) may participate
in destruction of dentine following demineralization by
bacterial acids. This study investigated the localization of
MMPs in carious dentine. Frozen sections of dentine caries
were prepared without demineralization and immersed

in monoclonal antibody against MMP-2, -8, -9 and -20. The
sections were labeled by IgG conjugated with gold colloidal
particles, and observed under FE-SEM. Labeling indexes
(number of gold particles / u mjy) of outer and inner
carious dentine, respectively, with and without bacterial
infection, were compared to that of normal dentine. MMP-
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2 was distributed in both carious and normal dentine; the
level of MMP-2 showed no significant difference among the
outer caries, inner caries, and normal dentine. The labeling
indexes of MMP-8 and MMP-9 both significantly decreased
at the inner carious dentine compared to the level of normal
dentine, but intensified again at the outer caries region.
The labeling index of MMP 20 was the highest at normal
dentine. The localization of MMPs was visibly detected
using immunogold labeling. The localization of MMP-2
showed no significant difference among the three regions,
while MMP-8 and MMP-9 showed significant reduction at
the inner caries layer, and MMP-20 reduced toward the
outer caries.

Effect of Double-application of Three All-in-one Adhesives
on Dentin Bonding and Mechanical Properties of Resin-
dentin Area

The aim of this study was to investigate whether double-
application influences the bond strength of all-in-one
adhesives and the mechanical properties of resin-dentin
area.

Materials and Methods: Three all-in-one adhesives (EXL-
683, experimental, 3M ESPE; Clearfil Tri-S Bond, Kuraray
Medical; G-BOND, GC) were applied on the dentin surfaces
by using single-application or double-application method.
The manufacturers’ instructions stated single-application
method. Resin composite (Clearfil AP-X, shade A3, Kuraray
Medical) was then placed and light cured for 40 s. Micro-
shear bond test was carried out and bond strength data
were analyzed using one-way ANOVA and Dunnet T3
tests. The hardness (H) of bonding layer, resin-dentin
interface and dentin beneath the interface at 10 um and100
um depth were measured with a nanoindentation tester.
The H data were analyzed using two-way ANOVA, one-
way ANOVA and independent t-test at a significance level
of p = 0.05.

Results: The mean bond strength with single-application of
EXL-683, Clearfil Tri-S Bond and G-BOND were 39.1, 36.9
and 30.0MPa, while as with double-application were 46.9,
40.2 and 32.2MPa, respectively. Double-application for EXL-
683 to dentin showed significantly higher bond strength
than single-application (p < 0.05) . However, there was no
significant difference between single- and double-application
methods for other two adhesives (p > 0.05) . The H of
bonding layer was significantly influenced by both the
adhesive material and application method (p < 0.05) ; The
H of bonding layer with double-application was significantly
improved compared to single-application. The H of resin-
dentin interface was significantly affected by the application
method (p < 0.05) , but not by the adhesive material (p >
0.05) . Neither the H value of dentin at 10 um nor 100 um
depth were affected by adhesive material or application
method (p > 0.05) .



Conclusions: Double-application of EXL-683 did improve the
bond strength to dentin. The hardness of bonding layer and
resin-dentin interface were significantly affected by double-
application for each material used.

Effect of dentin pretreatment with mild acidic HOCI
solution on microtensile bond strength and surface pH

To evaluate the pretreatment effect of mild acidic HOCI
solution on the microtensile bond strength (WTBS) of a
two-step self-etch adhesive to dentin and the alteration of
dentin surface pH. Thirty-nine flat ground coronal dentin
specimens were treated with 6% NaOCI or 50, 100 and 200
ppm HOCI (Comfosy®) solutions for 5, 15 and 30 s. All the
dentin surfaces were applied with Clearfil SE Bond. After
24h water storage, the bonded specimens were subjected
to the uTBS test. Dentin surface pH with or without
pretreatment was examined using a pH-imaging microscope
(SCHEM-100) . The 50 ppm Comfosy® pretreatments for
5, 15 and 30 s did not affect the uTBS of the two-step self-
etch adhesive to dentin and dentin surface pH.

Influence of bonded enamel margins on dentin bonding
stability of one-step self-etching adhesives

To evaluate the dentin bonding durability of two one-step
self-etch adhesive systems with and without the presence of
surrounding enamel. Tri-S Bond and G-Bond were applied
to both the dentin and the surrounding enamel surfaces.
Half the bonded teeth were sectioned to the shape for
microtensile bond strength testing, followed by storage

in water for 6 months (direct water exposure group) .
The other half were left untrimmed and stored in water
for 6 months (Indirect water exposure group) . After the
designated periods of water storage, the specimens were
subjected to bond strength testing. Indirect water exposure
of the resin-dentin interface did not affect the u TBS of
both adhesives after 6-months water storage. However,
direct exposure to water significantly reduced the u TBS
of both adhesives to dentin. The durability of resin-dentin
bonds was found to be dependent on the method in which
the bonded specimens were aged in water

Improving the effect of NaOCI pretreatment on bonding to
caries-affected dentin using self-etch adhesives

To evaluate the effect of sodium hypochlorite pretreatment
on adhesion to normal and caries-affected dentin using
self-etch adhesives. Twenty extracted human molars with
coronal carious lesions were used in this experiment. The
occlusal dentin surfaces including the caries-affected dentin
in each group were treated as follows: group 1, rinsed with
water; group 2, treated with 6 % NaOClI for 15 s; group

3, treated with 6 % NaOCI for 30 s; group 4, application
with Accel, a reducing agent, for 30 s after NaOCI-30s
pretreatment. The treated dentin surfaces were applied

with one- or two-step self-etch systems (Bond Force

and Clearfil Protect Bond) . After 24h water storage,

the bonded specimens were subjected to the uTBS test.
NaOCI pretreatment for 15 s significantly improved the u
TBS of both self-etch adhesives to caries-affected dentin,
while the 30 s pretreatment did not affect them. For
normal dentin, NaOCI pretreatment for 30 s significantly
reduced the wWTBS of both self-etch adhesives although the
15 s pretreatment did not alter them. Furthermore, the
application of Accel with a reducing effect increased the
uTBS to normal and caries-affected dentin treated, which
was treated with NaOCl for 30 s.

Correlation between Bond Strength and Cavity Wall
Adaptation

The purpose of this study was to evaluate the correlation
between bond strength and cavity wall adaptation.
Cylindrical cavities, 1 mm deep and 3 mm in diameter
(C-factor = 2.3) were prepared on flat bovine dentin
surfaces. The teeth were restored with Clearfil SE Bond
adhesive system followed by Photo Clearfil Bright hybrid
composite or Filtek Flow flowable composite. The resins
were light cured with 600 mW/cm? for 40 s. After 24 h
storage, the teeth were sectioned about 1.0 mm thick. The
remaining dentin thickness was measured. The slabs were
trimmed (ca. 1 mm?) at the adhesive-dentin interface for
micro-tensile bond strength test (u -TBS) . The trimmed
specimens were stressed to failure in tension at 1 mm/
min. Bond strength and RDT data were analyzed using
the Fisher's PLSD test. Dye penetration test was carried
out on cut surface. Dye penetration scores were analyzed
using the Kruskal-Wallis test Mann-Whitney U test. The
flowable composite significantly improved resin composite
adaptation to the cavity wall. However, the tensile bond
strength to the dentin cavity floor of flowable composite
was significantly decreased.

There was no correlation between resin composite bond
strength and cavity wall adaptation for the dentin cavity.

Effect of Radiotherapy on Resin-Dentin Bond Strength
The purpose of this study was to evaluate the effect of

y -rays irradiation on resin/dentin bond strength, dentin
microhardness and elastic modulus. One group of bovine
incisors was irradiated with 60Gy y -rays. Flat dentin
surfaces were prepared on labial side. The teeth were
treated with Clearfil SE Bond adhesive system. Clearfil
AP-X hybrid composite was built up of 3 x 4 x 2 mm. The
resins were light cured with 600 mW/cm? for 40 s. After
24-h storage, the teeth were sectioned about 1.0 mm thick.
Remaining dentin thickness was measured. The slabs were
trimmed (ca. 1 mm?) at the adhesive-dentin interface for
micro-tensile bond strength test (u-TBS) . The trimmed
specimens stressed to failure in tension at 1 mm / min.
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Nano indentation hardness and elastic modulus on both
dentin surfaces were measured using Nano-indentation
tester. u-TBS, microhardness and elastic modulus data
were analyzed using the Fisher's PLSD test. There was
no significantly different u -TBS between intact group and
irradiated group. Nano hardness and elastic modulus of
irradiated group was significantly lower compared with
that of intact group.

Irradiation with 60Gy y -rays had no effect on resin-
dentin bond strength. However, 60Gy y -rays irradiation
significantly decreased microhardness and elastic modulus
of dentin.

The effect of Radiotherapy on resin composite adaptation
to the cavity wall

Radiotherapy for oral cancer causes radiation caries.
However, the effect of radiotherapy on dentin is not to

be solved. The purpose of this study was to evaluate the
effect of y -rays irradiation on the marginal sealing and
cavity wall adaptation of composite restorations using one-
step adhesive system. One group of bovine incisors was
irradiated with 60Gy y -rays using a cobalt 60 therapeutic
machine. Cylindrical cavities, 1.bmm deep and 3mm

in diameter (C-factor=3) were prepared on flat bovine
dentin surfaces. The teeth were restored with Clearfil SE
Bond, One-step bonding system; Tokuyama Bond Force or
Clearfil Tri-S Bond adhesive system followed by Clearfil
AP-X hybrid composite: shade A3. The resins were light-
cured with 600 mW / cm? for 40 s. After 24-h, one group
specimens were thermocycled for 5000 cycles between 5C
and 55C . Dye penetration tests around the cavity margin
and cavity wall on cut surface were carried out for before
and after thermocycled specimens.

Irradiation with 60Gy y -rays had no effect on resin
composite adaptation to the cavity wall regardless of
bonding system. However, one-step bonding system
showed significantly decreased cavity wall adaptation
compared with two-step bonding system Clearfil SE Bond
for non-irradiated dentin.

Intraoral pH measurement of carious lesions with gPCR of
role playing cariogens to differentiate caries activity

The purpose of this study was to evaluate the feasibility of
a micro-pH sensor to assess caries risks clinically in relation
to population of cariogenic bacteria. A total of 32 carious
samples were classified active and arrested carious lesion
selected on clinical and radiological examinations. The pH
values of carious lesion were directly measured using a
micro-pH sensor. All carious samples were collected with
a spoon excavator and round bur. On isolation of genomic
DNA a real-time polymerase chain reaction (qPCR) was
perfomed for quantitatively detection of target cariogenic
bacteria. All samples were diagnosed as active 15 and
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arrested 17. The pH values of active lesion were lower
than that of arrested lesion. Detection percentages of S.
sobrinus and Lactobacilli have displayed co-relationships
in opposite directions with low pH of active lesion, while S.
mutans was highest detection percentage of regardless of
the caries activity. It suggested that cariogenic bacteria
population was difference between active and arrested
lesion. It was understood that the micro-pH sensor has
the potentiality of assessing caries activities clinically and
suggested that the pH of caries lesion might be related

to the population of cariogenic bacteria which eventually
generate the acids to produce the lesions.

Effect of chewing gum containing Phosphoryl
Oligosaccharides of Calcium (POs-Ca) and fluoride on
remineralization and hydroxyapatite crystallites of enamel
subsurface lesions in situ

Phosphoryl Oligosaccharides of Calcium (POs-Ca) have
been demonstrated to have an effect on remineralization
of enamel subsurface lesions. The aim of this clinical study
was to evaluate the effect of chewing gum containing POs-
Ca and fluoride on remineralization and hydroxyapatite
crystallites in enamel subsurface lesions in a human in situ
model. The study utilized a double-blind, randomized design
with three treatments: (i) gum containing 2.5% of POs-
Ca and fluoride, (ii) gum containing 2.5% of POs-Ca and
(iii) gum not containing POs-Ca and fluoride as control.
Twenty subjects wore removable oral appliances with
insets of bovine enamel blocks containing demineralized
subsurface lesions and chewed the gum for 20 min 3 times
per day for 14 days. After each treatment the enamel
blocks were removed, embedded, sectioned, and subjected
to microradiography for measurement of the level of
remineralization and X-ray microbeam diffraction for
measurement of the level of hydroxyapatite crystallites.
Synchrotron radiation from SPring-8 was used to obtain

a microbeam. Wide-angle X-ray diffraction demonstrated
the amount of hydroxyapatite crystals. The results of this
study showed that gum containing POs-Ca and fluoride is
superior to an equivalent gum containing POs-Ca or non
containing both POs-Ca and fluoride in remineralization

of enamel subsurface lesions in situ with remodeling the
hydroxyapatite crystallites.

Development and evaluation of a low erosive apple juice
drink with Phosphoryl Oligosaccharides of Calcium

The aim of this study was to evaluate the erosive potential
of an experimental apple juice containing Pos-Ca (0%, 0.5%,
1%, 1.5% and 2%) to polished bovine enamel using the
laser scanning microscope throughout exposure periods of
5 or 60 min. For 5 minute specimen, there were statistical
differences on the average of surface roughness values
(Ra) between 0% and the others (p<0.05) . For 60 minute



specimen, there were statistical differences on the average
of surface roughness values (Ra) between 0% and 1.5%, 2%
(p<0.05) . Adding 1.5% to 2.0% POs-Ca to apple juice could
eliminate the erosive steps produced by immersion in apple
juice alone.

Effect of convergent light-irradiation on microtensile bond
strength of resin composite to dentin

This study investigated the effects of curing light
convergence and irradiation distance on the microtensile
bond strength of resin composite to dentin using three

light emitted diode (LED) light-curing units. Three light
curing units were investigated in this study; Flash Lite
(FL) , Pencure (PN) , and an experimental light-curing
hand-piece developed for Dentaport ZX (DP) , which was
designed to emit convergent light. The light intensity of
each unit was measured at irradiation distances up to 10
mm. For bond strength test, bonding area was demarcated
on prepared dentin using black plastic rings, in which a
self-etching adhesive and a resin composite (Clearfil Liner
Bond II ¥ and Clearfil Photo Core) were light-cured at
different distances (2, 4, 6, 8, and 10 mm) . After 24 hours
storage in 37°C water, the specimens were sectioned into
beams. Microtensile bond strength was then measured and
failure modes were observed. The light intensity of all units
significantly decreased with increasing irradiation distance.
DP showed a smaller range of decrease, significantly
higher intensity values at irradiation distances over 2 mm
and significantly higher bond strengths at 8 and 10 mm
compared to FL and PN (p<0.05) . Percentage of cohesive
failures in dentin decreased at 8 and 10 mm for FL and

PN. Irradiation distance did not significantly affect light
curing performance of DP. Convergent light-irradiation was
effective in maintaining adequate light intensity and bond
strength as the irradiation distance increased.

Ultrastructual observations of the acid-base resistant zone
of all-in-one adhesives using three different acid-base
challenges.

The aim of this study was to analyze the effects of three
different acid-base challenges on morphology of the resin-
dentin interface. An all-in-one system was applied onto

the human dentin disks. A resin composite was then put
between them and light cured to make a dentin disk
sandwich. After storing in water for 24h, each specimen
was treated with one of the three acid-base challenges;

pH 4.5 demineralizing solution, 15% phosphoric acid and
0.05N hydrochloric acid. The hybrid layer was not detected
clearly under 3500x magnification in all groups. The acid-
base resistant zone of the adhesive with fluoride was
thicker than that without fluoride, whereas the ABRZ was
thinner in phosphoric acid and hydrochloric acid and an
increase was not observed in both solutions.

Effect of F:Ca:P ratio on F deposition by FCP Complex
An FCP with F:Ca:P molar ratio of 6:10:1 produced higher F
deposition than NaF in an in vitro model . To determine F
deposition by FCP of varying F:Ca:P ratios with the goal of
maximizing the F deposition at a fixed F concentration ([F])
of 12 mmol/L. The FCP solutions, prepared using NaF,
CaCly, HsPO, and de-ionized water, had a [Ca] of (7, 20, or
50) mmol/L, a [P] of (0.5, 2, or 10) mmol/L, and pH in the
range of 2.73 to 343. A 12mmol NaF solution was used as
a control. A previously reported in vitro model [Takagi et
al, 2001] was used for accessing F deposition. F deposition,
ranging from (3.08 to 457) pg/cm? were at least 35 times
greater than that produced by the NaF control. Higher
[Ca] and [P] did not necessarily increase F deposition.
Conclusion: FCP has the potential for use in F rinses and
dentifrices that will produce greater F deposition without
increasing the F dose. All FCP solutions have acidic pHs,
and further studies are needed to formulating FCP solutions
with higher pHs while maintaining their efficacies.

Assessments on F deposition by FCP Complexes

To determine F-deposition by FCP of varying F:Ca:P ratios
with the goal of maximizing the F-deposition at a fixed
F-concentration ([F]) of 12 mmol/L. The FCP solutions,
prepared using NaF, CaCl,, and H3PO,, had a [Ca] of (7, 20,
or 50) mmol/L, a [P] of (0.5, 2, or 10) mmol/L. A 12mmol
NaF solution was used as a control. A previously reported
in vitro model [Takagi et al, 2001] was used for accessing
F-deposition. For prophylaxis examination, HA discs were
used. The FCP solution ([F}[Ca]{P]= 1.2:34:2.75 (mol/L))
was added into no-fluoride commercial product and pumice
powder. Each disk was blotted dry and the prophylaxis was
applied for 30s using a standard rubber cup/hand piece
arrangement. The disk was washed in CaF, saturated
solution to remove residual paste. The disc was then etched
in 0.5M perchloric acid. All FCP solutions were stable as
expected. Both the [Ca] and [P] effects and their interactions
were significant (p<0.01) . As shown in Table, F-deposition,
ranging from (3.08 to 4.7) ug/cm? were at least 3.5 times
greater than that produced by the NaF control. Higher
[Ca] and [P] did not necessarily increase F-deposition. Also
F-depositions (8.2 and 4.63 pg/cm?) of the prophylaxis
which FCP solution added into were more than 4 times
greater than that from commercial product with fluoride
(1.15 pg/cm?) .

Development and evaluation of live broadcast lecture
system on dental education.

In dental education, it is essential for dental students to
experience clinics by observation and treatment assistance.
However, for clinical on-site experience training, many
instructors and cooperative patients need to be involved,

Annual Report 2009

73



and also it is difficult for students to get a wide view of
an oral cavity due to a small site of operation. Therefore,
we developed a live broadcast lecture system, with which
students in a lecture room could experience the real-time
treatment being made in clinics. We utilized this system
and evaluated its effectiveness. In a live broadcast lecture
system, an operator takes movies using a digital camera
which is attached to a movable arm, or an intraoral camera.
The operator can give a lecture to students in a lecture
room by showing the real-time movies and see their
reaction using a monitor and headphones.

Effect of water sorption on the mechanical property of one-
step adhesives

Recently, clinical use of one-step self-etch adhesives has
increased. They contain water and hydrophilic monomers as
ingredients in order to promote effective acid-etching and
resin-dentin bonding. Consequently, they are intrinsically
hydrophilic. These hydrophilic adhesives tend to rapidly
absorb water. It is possible that these changes would make
resin-dentin interface created by hydrophilic one-step self-
etch adhesives much unstable over time. Since the water
sorption of adhesives within hybrid layer could affect the
long-term durability of resin-dentin bond, the influence of
water sorption one the mechanical properties of resins must
be understood in terms of bond strengths.

It has also been reported that water sorption by
hydrophilic resins contributes to the commonly observed
decrease in their mechanical properties. Although more
and more one-step self-etch adhesives have been marketed,
the relationship between water sorption and the mechanical
properties of one-step self-etch adhesives has not been well
understood. The purposes was to evaluate the mechanical
properties of five currently used one step self-etch adhesive
after polymerization, while dry or after water sorption and
the amount of water sorption that occurs after immersion
in water for 24 h. Finally, the quantitative relationship
between water sorption and mechanical properties of five
one-step adhesives was examined.
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O Taniguchi G, Nakajima M, Hosaka K, Iwamoto N,
Tkeda M, Foxton RM, Tagami J. Improving the effect
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OShida K, Kitasako Y, Burrow MF, Tagami J. Micro-
shear bond strengths and etching efficacy of a two-
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OKitasako Y, Burrow MF, Huq LN, Stacey MA,
Reynolds EC, Tagami J. A simplified quantitative test-
adapted Checkbuf test-for resting saliva buffering
capacity compared with a standard test. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 108(4):551-556, 2009.
O Shinichiro Ogisu, Ryuzo Kishikawa, Alireza Sadr,
Kazunari Matoba, Norimichi Inai, Masayuki Otsuki,and
Junji Tagami, Effect of convergent light-irradiation on
microtensile bond strength of resin composite to dentin
Int Chin Dent 2010
Iida Y, Nikaido T, Kitayama S, Takagaki T, Inoue
G,Jkeda I, Foxton RM, Tagami J. Evaluation of dentin
bonding performance and acid-base resistance of the
interface of two-step self-etching adhesive systems. Dent
Mater J 28(4): 493-500, 2009.
Tajima K, Nikaido T, Inoue G, Ikeda M, Tagami ].
Effects of coating root dentin surfaces with adhesive
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Inoue G, Nikaido T, M Foxton R, Tagami J. The acid-
base resistant zone in three dentin bonding systems.
Dent Mater ] 28(6): 717-721, 2009.
OHosaka K, Nakajima M, Takahashi M, Itoh S, Ikeda
M, Tagami ], Pashley DH. Relationship between water
sorption and mechanical properties of one-step self-etch
adhesives. Dent Mater
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24. Hosaka K, Nishitani Y, Tagami ], Yoshiyama M,
Brackett WW, Agee KA, Tay FR, Pashley DH.
Durability of resin-dentin bonds to water- vs. ethanol-
saturated dentin. ] Dent Res. 2009 Feb;88(2):146-51.
2009

25. Carrilho MR, Tay FR, Donnelly AM, Agee KA,
Carvalho RM, Hosaka K, Reis A, Loguercio AD, Pashley
DH.Membrane permeability properties of dental
adhesive films.J] Biomed Mater Res B Appl Biomater.
88(2):312-320. 2009

26. Shimada Y, Ichinose S, Sadr A, Burrow MF, Tagami ]J.
Localization of matrix metalloproteinases (MMPs-2,89
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27. Wel S, Shimada Y, Sadr A, Tagami J. Effect of double-
application of three single-step self-etch adhesives on
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shear bond strength of current one-step adhesives to
cementum and dentin. American Journal of Dentistry .
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OBakry AS, Matin K, Tanaka Y, Otsuki M, Takahashi
H, Yamashita K, Tagami J. Evaluating the Durability of
Phosphoric Acid Promoted Bioglass-dentin Interaction
Layer, 87" TADR, poster, Miami, oral, April 1-4, 2009.

Nakata K, Nikaido T, Tagami J. Remineralization Speed
Analysis in a Subsurface Lesion Model using Micro-CT. 87

TADR, Miami, poster, April 1-4, 2009.

Carvalho A, Oliveira MT, Ambrosano GMB, Nikaido T,
Tagami J, Giannini M. Effect of adhesive system application
modes on dentin permeability, 87" TADR2009, Miami, oral,
April 1-4, 2009.2009.

Itoh S, Nakajima M, Hosaka K, Okuma M, Shinoda Y,
Takahashi M, Seki N, Kishikawa R, Ikeda M, Tagami ]J.
Dentin bonding durability of recent self-etching adhesives.
87™ TADR, Miami, oral, April 1-4, 2009.

Okuma M, Nakajima M, Hosaka K, Itoh S, Kishikawa R,
Tkeda M, Tagami J. Effect of indirect-post placement on
bonding to root canal dentin. 87" TADR, Miami, oral, April
1-4, 20009.

Kunawarote S, Taniguchi G, Nakajima M, Tagami J. Pre-
treatment effect of oxidizing solutions on bond-strength to
caries-affected dentin. 87th TADR, Miami, oral, April 1-4,
2009

© Yoshikawa T, Miura M, Tagami J. Effect of
Radiotherapy on Resin/Dentin Adaptation using Various
Bonding Systems. 87" TADR, Miami, oral, April 1-4, 2009.

OKitasako Y, Shida K, Matin K, Ikeda M, Tagami J.
Effects of CPP-ACP on enamel pH and salivary cariogenic
bacteria. 87" International Academy of Dental Research.
87" TADR, Miami, poster, April 1-4, 2009.

©Shida K, Kitasako Y, Matin K, Ikeda M, Tagami J.
Intraoral pH measurement of caries and quantification of
cariogenic bacteria. 87" TADR, Miami, poster, April 1-4,
2009.

Tsujimoto M, Inoue G, Nikaido T, Tagami ]J.
Characterization of the Acid-Base Resistant Zone in three
Different Acids. IADR2009, Miami, poster, 2009 April 4.

Nikaido T, Tsujimoto M, Inoue G, Tagami J. Morphological
Change of Adhesive-dentin Interface Using Two Different
Acid-base Challenges. IADR2009, Miami, oral, 2009 April 4™,

Inoue G, Tagami ], Takagi S, Cherng AM, Chow LC.
Fluoride, Calcium, and Phosphate Deposition from
Experimental Dental Prophylaxis. TADRZ2009, Miami, poster,
2009 April 4

Chow LC, Inoue G, Tagami J, Takagi S . Unique Handling

and Setting Properties of Dual-paste Premixed CPC.
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Takagi S, Inoue G, Tagami J, Chow LC. Relationship of
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ratio on F deposition by FCP Complexes. TADRZ2009, Miami,
poster, 2009 April 4™

Chow LC, Inoue G, Tagami J, Sun L, Takagi S.
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FRHHEAAL Y b7 — 7 O
Elucidation of novel regulatory mechanisms in bone
metabolism
MEARE

FRENT. BEH2T T % MRS MO EE
HEFRCDEETHLEPHLPIZEIN TS, L LA
Mo, FILL &80~ 7 0l 21T <
E Mg B M & v o 22 B g M MR > &
TND &) 7 37 0 e HlEERE b IKKE L ORB % 58
%\, BRI ERHHEA Y VT — 2 %, FEERT
% M5 4 DR 2> S B892 42 5 DRk, Bids L LT
[ %, COEHDOHIZ, WIERAFIEI>OHEE»S
RS I, BREICEIT T2 28Il oTWwb, A) B
RN I FEBLS 2 IR T - & 237 B O MR B)
I YTA Y a FIVEBIRTFIRE ST A & v 7z A
BT ORI, C) B2 & A &G IR O T
Thbo RERIT, WEHEREIZEN L /2SI oM8EEn 7
I URAZ T = AT E T T — AT R BRI
PR A (n T #2124 % shRNA & w72 85T/ v
7 57 A& B SO LRI G R B BB & fRAT
L7zo ZOfER, BEOBEMS T2 FE L7z, B, Z
S A 1 RE OB RE 15l & AR L OV TIRIT S 2 %%
Iy ROAT Y T ThDHEBEMHERTOI T a)
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FBEIC B AR A Cre S8BT A~ 7 A L KL
LTWh, YA SIURE . SEfs o8 RH#
BT EEZ, KL VTS %,
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2)

Elucidation of novel regulatory mechanisms in bone metabolism

1) Comprehensive gencme-wide 2) Functional analysis and conditional | | 3) The generalized regulation by
screening and proteome analysis gene targeting for bone metabollsm. the skeleton

In skeletal cell lineages. related candidate genes

|a 1 nof functional candidate

Establishment of genomic data
base by genome-wide screening

call lineage
!mm:-vwmu r Cre TG mice

L e

loxP-flanked candidate
gene mice

Proteome analysis

Skeletal composed call lineage spacific-

Th hut and spoke system by
conditional TG or-conditional KO mice skaboton

3) MARABTDEXERN

(1) Identification of the negative regulator of
osteoclastgenesis: We identified that interferon
regulatory factor-8 (IRF-8) negatively regulates the
development of osteoclast. Mice deficient in Irf8 showed
severe osteoporosis, owing to increased number of
osteoclasts. IRF-8 inhibits the function and expression
of NFATcl (ref. 7) .

(2) Identification of a unique domain of RANK required for
long-term activation of both RANK and ITAM signals
during osteoclastgenesis: We identified that highly
conserved domain in RANK (HCR) is essential for
sustained activation of NF- xk B and PLC- y 2 leading to
NEATc] activation. HCR recruits an adaptor protein,
Gab2, which further associates with PLC- y 2 in the
late phase of RANK and ITAM signaling (ref. 4) .

(3) Elucidation of new roles of NFATcl in dendritic
cells: We found that Myd88/ Trif”~ mice lacking TLR
signaling showed normal Trypanosoma cruzi-induced
Thl responses. We revealed that NAFTcl plays crucial
roles in dendritic cells and mediates TLR-independent
innate immune responses in T. cruzi infection (ref.

10) .



(4) Elucidation of roles of IL-6 and PTHrP in osteoclast

formation associated with oral cancers: We found that
some of oral cancer cell lines produce both PTHrP
and IL-6 and induce the expression of Rankl in stromal
cells. We revealed that oral squamous cell carcinoma
provides a suitable microenvironment for osteoclast
formation (ref. 2) .

(5) Identification of the patients bearing rheumatoid

5)

arthritis associated with osteopetrosis: We found
the patient who was diagnosed with ADO type II
osteopetrosis in his youth and further developed RA
in adulthood. In spite of the severe inflammation
and rapid progression of cartilage destruction, the
progression of bone erosion was slow in this patient.
This indicates that osteoclasts are critically involved
in bone destruction but that joint inflammation

and cartilage destruction in RA are independent of
osteoclast function (ref. 11) .
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1.

10.

Takayanagi, H.: New immune connections in
osteoclast formation. Annals of the New York
Academy of Sciences.
Kayamori, K., Sakamoto, K., Nakashima, T.,
Takayanagi, H., Morita, K., Nguyen, S.T., Omura,
K., Miki, Y., Akashi, T. Ogata, E. and Yamaguchi,
A Roles of IL-6 and PTHrP in osteoclast formation
associated with oral cancers: The significance of
IL-6 synthesized by stromal cells in response to
cancer cells. Am ] Pathol.
Takayanagi, H.: The unexpected link between
osteoclasts and the immune system. Adv Exp Med
Biol. 657:61. 2010
Taguchi Y., Gohda J., Koga T., Takayanagi,
H. and Inoue J.: A unique domain in RANK is
required for Gab2 and PLC-2 bindiing to establish
osteoclastogenic signals. Genes Cells. 14(11) :1331.
2009
Takayanagi, H.: Osteoimmunology and the effects of
the immune system on bone. Nat Rev Rheumatol.
5(12):667. 2009
Gober, H. J. and Takayanagi, H.: The interactions
and shared mechanisms of T cells and osteoclasts.
Inflammation and Regeneration. 29 (4):239-248.
2009
Negishi-Koga, T. and Takayanagi, H.: Ca2+-
NFATcl signaling is an essential axis of osteoclast
differentiation. Immunological Reviews. 231(1):241.
2009
Zhao, B., Takami, M., Yamada, A., Wang, X., Koga,
T, Hu, X, Tamura, T., Ozato, K., Choi, Y., Ivashkiv,
L. B., Takayanagi, H. and Kamijo, R.: Interferon
Regulatory Factor-8 Regulates Bone Metabolism
by Suppressing Osteoclastogenesis. Nat Med.
15(9):1066. 2009
Negishi-Koga, T. and Takayanagi, H.: Mysteries in
CaZ2+ signaling during osteoclast differentiation.
IBMS BoneKEy. 301- 306, 2009
Kayama, H., Koga, R,, Atarashi, K., Okuyama, M.,
Kimura, T, Mak, T. W, Uematsu, S., Akira, S,
Takayanagi, H., Honda, K., Yamamoro, M., and
Takeda, K: NFATcl mediates Toll-Like receptor-

independent innate immune responses during
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Trypanosoma cruzi Infection. PLoS Pathogens. 5
(7):€1000514. 2009.

11. Kadono, Y., Tanaka, S., Nishino, J., Nishimura, K,
Nakamura, I, Miyazaki, T. Takayanagi, H. and
Nakamura, K.: Rheumatoid arthritis associated with
osteopetrosis. Mod Rheumatol. 19(6):687. 2009

12. Nakashima, T. and Takayanagi, H.:
Osteoimmunology: crosstalk between the immune
and bone systems. J Clin Immunol.  29(5):555.
2009

13. Nakashima, T. and Takayanagi, H.: Osteoclasts and
the immune systems. ] Bone Miner Metab.
27(5):519. 2009

7) EE

O Takayanagi, H.: Cytokine and growth factor
regulation of osteoclastogenesis.
The Skeletal System.  263-270. 2009
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% TollMeZ BRD > 7 F VAREOFEEA] (7 :2007-
276937) (PCT/JP2008/069235)
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FiMIIE (A Special Edition # - fEREAO D FEY: @
Osteoimmunology DILIR & R

Bio Clinica Vol. 25 No.1 JAN.2010
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THE BONE 23 (4) (10A%). 2009

ML :Overview - Osteoimmunology-
THE BONE 23 (4) (10 A%) :25-29. 2009
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BRI 50 (6) : 447-452, 2009
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Authors: Hans-Jurgen Gober, Takako Koga, Hiroshi
Takayanagi
Title: Fc y Receptors Control Bone Homeostasis by
Regulating Costimulation Signals in Osteoclast Lineage
Cells.
27th Annual Meeting of the Japanese Society for Bone
and Mineral Research
Oral Presentation
Osaka Japan, 2009 July 23-25.

Authors: Tomoki Nakashima, Mikihito Hayashi, Hiroshi
Takayanagi
Title: Identification of novel genes regulated by NFATcl
in osteoclastogenesis.
The 26th Naito Conference on "Osteobiology"
Poster Presentation
Awaji Japan, 2009 November 5.

Authors: Masatsugu Oh-hora, Hiroshi Takayanagi, Anjana
Rao.
Title: Different Ca®* sensitivity of the development of
T-lineage cells
Keystone Symposia
Poster Presentation
Colorado USA, 2010 February 27 - March 4
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14th International Congress of Endocrinology ICE2010
JES-Sponsored Symposia.

Mechanism of osteoclast differentiation 2010.3.29, R

vFarvkIF—

oM HAMLERR-RHRR 7
7—7. 2010318, L&

BRI AT A A b

Habtsmines I+ — (GEE)
A HEE D5 F A = X A& R BLA SRR,
2010.1.22, H3L

HR2MHARGFHEN Y )~ FHA M A CHgEs,
VR FUEBT LT AP IZO0T,
2009.12.11, ##i

Rheumatology Association, R.O.C. (Taiwan)
Bone destruction in arthritis and osteoimmunology,
2009.12.6, Yilan, Taiwan.

55 37 Il H ARRRIR a2
Osteoimmunology Dz dtu. 2009.11.14, HT

FE2ORIAE - NAF NA4FTFuys bk F—
FRBEEOBIK - 31E - B2, 20091024, T,
2009.11.7. KBk

EmAFEI 77 LA
RANK Ligand and Osteoimmunology. 2009.11.7. &

ACR/ARHP Scientific Meeting

Molecular Mechanisms of Monocyte Lineage
Commitment and Function. 2009.10.18,
Philadelphia, US.A.

8 34 [ ETER ) v~ F BRI &
RS 7~ F 2B A EEE RANKL, 2009.10.3, H it

Beckman Research Institute of the City of Hope,
Division of Hematopietic Stem Cell and

Leukemia Research

Osteoimmunology - interaction between bone and the
immune system, 2009.9.9, Los Angeles, US.A.

55 27 |al H A B AU =
WE MG & 5 s, 2009.7.24, KK

The Bones & Teeth Gordon Research Conference
New immune regulator of bone, 2009.7.15, Maine, U.S.A.

The 9™ World Congress on Inflammation
Anti-Osteoclast Therapy for Bone Destruction in
Inflammation, 2009.7.10, Tokyo

The 9™ World Congress on Inflammation
TNF- a and Bone Destruction in Arthritis - from the
Viewpoint of Basic Research - 2009.7.8, Tokyo

The 3" Global COE International Symposium, Tokyo
Medical and Dental University,

Immune Regulation of Osteoclastogenesis, 2009.6.10,
Tokyo

5 82 [0l H AL AV B 2 222 R &
BIEi ) v~ F OEBEE L IL-6. 2009517, 1k

The 66" KSBMB Annual Meeting
RANKL Signaling and Osteoimmunology, 2009.5.13,
World Trade Center, Seoul, Korea

The 3" New York Skeletal Biology and Medicine
Conference

New Immune Connections During Osteoclastogenesis,
2009.4.30 Mount Sinai School of Medicine,

New York, US.A.
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T Ru YEEDUAMIL . RA RN 2R ORLE = 1
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Nat Rev Rheumatology 5, 667-676 December 2009 —
Review

(Correction)

Please note that there is a mistake in the PDF file.

In Table 1, Thl associated cytokines (IL12, IL18, GMCSF)
are indicated with

Stimulation, but this is a mistake in the production process.
Thl associated cytokines (IL12, IL18, GMCSF) should be
indicated with Inhibition.
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1. PGI2 £ B

FR#IZBVCTORY 7T 71 Y E2 (PGE2) &
T, BT RHET 2 EEZLRTTH LI LS
Mo TWh, Lo, BCTHEESNSLZILEIFASL
NTWb7aA5H% 12 (PGI2) (ZHT % W5EIL,
FEALTTDN TV roTz, 22Ty RFEICBWT
X, PGLEAREF (PGIS) @/ v 27 77 b~ X (PGIS-/-
~7A) #HWT, PGROF~OIEH %G L7z, £
DR, PGIS/-~ 7 ZIZBWTIL, HilitERL L
(2 I OB S EOMNARRO bz, £ 2T, 37
WG D RBRE 2B RO 247 & & b1, I
HOFRB~— I — WL T A, PGIS/- YT A
BWTIE, B BRINAE DIREL T L5, &
BRIZ LD 7 b LHR, FEolmps ekl 7z2 &
PO E R o DLEORR LD, PGIS/-~ 7 A2
B2 WG OFEREING, SEEEOFAHER TH
BH5 A MOT U RIBEZHEOFREANDY T P TH
BIENHENE ol ZOWFORHADIOITo 72
PGIS-/-~ % AH 5 Bk L 72#ilig %2 w7248 3 ilg o 75
1bRE. AIRALEE. BE M~ ERE . BTIGHEZ &1,
control L DFENED LN oz, TDZ LIE, PGIS-
/-7 AN BT BB R R e AR B A | e
BRoHbLEEZD L), PCROAIERA L &% EET
5 & B & mENE A & OMEAER TH 2 % 0%
W HH LN%V,
Prostaglandins (PGs) are key regulatory factors that affect
bone metabolism. Prostaglandin E2 (PGE2) regulates bone
resorption and bone formation. Prostacyclin (PGI2) is one
of the major products derived from arachidonic acid by
the action of cyclooxygenase and PGI2 synthase (PGIS)
. Unlike PGE2, there are few reports about the role of

PGI2 in bone regulation. Therefore, we investigated the
potential effect of PGIZ on bone metabolism. We used PGIS
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knockout (PGIS-/-) , PGIS heterozygous (PGIS+/-) and
wild-type mice to investigate the role of PGIZ. Notably,
PGIS-/- mice gradually displayed an increase in trabecular
bone mass in adolescence. Adult PGIS-/- mice showed an
increase in trabecular BV/TV. Histomorphometric analysis
showed that PGIS-/- mice displayed increases in both bone
formation and bone resorption parameters. Levels of serum
osteocalcin and C-telopeptides (CTX) were increased in
adult PGIS-/- mice. Furthermore, the increased bone mass
patterns were rescued in PGIS-/tg mice. In conclusion, adult
PGIS-/- mice displayed an overall increase in the levels

of both bone formation and bone resorption parameters,
which suggests that PGI2 deficiency accelerates high bone
turnover activity with a greater increase in bone mass in
ageing. These results indicated that PGIZ may contribute
to the maintenance of normal bone mass and micro-
architecture in mice in age-dependent manner. Our findings
demonstrate for the first time that PGI2 is involved in bone
metabolism in vivo.

2. ¥ vy THEORERBOBERAL ZOLH

Frxv THEXHERL TWALIRF T 43 (Cx43)
TEOREB LV ZOEFEEMRCEE 2@ EE LT
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CTHEE ST AT L A3O IR & W 5
720N, KRS 30 0) VEACEESR 03 A BEH] & H
WIEHRIRFETO 2 4 F ¥ V43 5BII0H§ 5 8 % X,
PIBK/Akt D 7 F WARER DS EFREO I A F 2~
WBOFPUCEETH L L 2R L, TORF L LTL,
ZDYTFNVHCx43 D mRNA DEELSETVWE T &
ZHO M L7,

EHIl, Fy v THEORE(IZE L. annular gap
TR 2 T LT\ b,

—Jhi. ¥x v TG % DDSIZIGH T 5 720 OB E
& DOFEFEIFETHIZE 2 1To TEZD, VRV — LD
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The gap junction protein connexind3 (Cx43) plays an
important role in bone development and its homeostasis.
Therefore, it is important that the Cx43 expression is kept
at a high-level in bone tissues under normal conditions.

To investigate the mechanism to keep Cx43 expression
level, the effects of protein kinase inhibitors on the basal
expression of Cx43 were examined. It was found that the
specific PI3K inhibitor LY294002 significantly decreased the
steady-state expression levels of Cx43 mRNA and protein
in osteoblastic cell line, MC3T3-E1 cells. Furthermore,
dominant-negative Akt expression reduced both Cx43
expression and gap junction activity. These results suggest
an important role of PI3K/AKkt in the regulation of basal
Cx43 expression. A promoter assay for Cx43 and an
actinomycin D chase experiment revealed that PI3K/Akt
modulated Cx43 expression post-transcriptionally via mRNA
stability. The present findings could provide new insights
into the molecular understanding of Cx43 expression.
Liposomes are widely utilized in molecular biology

and medicine as drug carriers. Here we report a new
liposome-cell interaction through connexins. Connexin 43
(Cx43) -containing liposomes were prepared by using
cellfree transcription/translation systems with plasmids
encoding Cx43 in the presence of liposome. The expressed
membrane protein, Cx43, was directly constituted to the
liposome membrane upon in vitro synthesis, leading to pure
membrane protein-containing liposomes. The hydrophilic
dye calcein was efficiently transferred from Cx43-
expressing liposomes to cultured cells (Cx43 expressing)

. The transfer is significantly blocked in the presence of
gap junction inhibitor (18beta-glycyrrhetinic acid) and in
the case of the other type of connexin (Cx32) -expressing
cell. The results show that calcein entered the cell through
connexin-mediated pathway. Cx43 liposomes containing

a soluble NEMO-binding domain peptide suppressed the
intracellular signaling cascade IL-1beta-induced NF-kappaB
activation and cyclooxygenase-2 expression in Cx43-
expressing cells, confirming effective peptide transfer into
the cell. This is a new method for direct cytosolic delivery
of hydrophilic molecules.
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Hypoxia is a microenvironmental factor frequently

associated with tumors and inflammation. This study
addresses the question of how hypoxia modulates the basal
and IL-1 beta-induced production of cytokines and aims to
identify the underlying mechanism of hypoxic transcriptional
repression. We found that despite the similarities of the
promoter structures of IL-8 and MCP-1, these chemokines
were differently regulated by hypoxia (an increase in IL-

8, but a decrease in MCP-1 mRNA and protein expression)
. Such differences were not observed in a reporter gene
assay, in which both of the promoters were activated by
hypoxia. The difference in the response to hypoxia between
MCP-1 expression and the promoter assay was not due

to mRNA instability. Using proteosome inhibitor MG132
and I kappaB overexpression we demonstrated that an
NF-kappaB-dependent mechanism was involved in both

the activation of IL-8 and the repression of MCP-1 mRNA
expression in response to hypoxia. The histone deacetylase
inhibitor Trihostatin A abolished the inhibitory actions

of hypoxia on IL-1 beta-induced MCP-1 gene expression.
Furthermore, hypoxia induced histone deacetylase activity
in the nuclear extracts. Although stimulation with IL-1 beta
and/or hypoxia increased the acetylation of histones H3
and H4 in the presence of Trihostatin A, histone acetylation
remained unchanged when the cells were treated without
histone deacetylase inhibitor. Collectively, our findings
suggest that transiently transfected promoters are not
subject to the same NF-kappaB regulatory mechanisms as
their chromatinized counterparts. NF-kappaB, activated

by hypoxia, can act as a transcriptional repressor via a
mechanism that involves deacetylation of histones.
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We previously reported a novel optical lithographic
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technique for the construction of a capillary network
consisting of endothelial cells. To investigate the feasibility
of clinical application in the treatment of ischemic diseases,
capillary structures were formed on scaffolds made from
amniotic membrane (AM) and implanted into mice. The
capillary network remained in place for at least 5 days
and blood perfusion through the implanted capillaries was
histologically detected in an ear flap model. Moreover,
blood was observed flowing through the capillary network
implanted in abdominal subcutaneous tissue of mice at

5 days after insertion. Implantation of the AM capillary
structure into the ischemic hind limbs of mice significantly

increased reperfusion compared with controls (AM only) .

Blood flow was restored in the ischemic limbs to the level
of corresponding nonischemic limbs as early as 9 days after
surgical implantation. The treatment reversed ischemic
symptoms, and ambulatory impairment was significantly
improved. Thus, the implantation of a capillary network
engineered ex vivo could have therapeutic potential for
ischemic diseases.

2)

3) MREAEDEXELN

Implantation of Capillary Structure Engineered by Optical
Lithography Improves Hind Limb Ischemia in Mice

We previously reported a novel optical lithographic
technique for the construction of a capillary network
consisting of endothelial cells. To investigate the feasibility
of clinical application in the treatment of ischemic diseases,
capillary structures were formed on scaffolds made from
amniotic membrane (AM) and implanted into mice. The
capillary network remained in place for at least 5 days

and blood perfusion through the implanted capillaries was

histologically detected in an ear flap model. Moreover,
blood was observed flowing through the capillary network
implanted in abdominal subcutaneous tissue of mice at

5 days after insertion. Implantation of the AM capillary
structure into the ischemic hind limbs of mice significantly
increased reperfusion compared with controls (AM only) .
Blood flow was restored in the ischemic limbs to the level
of corresponding nonischemic limbs as early as 9 days after
surgical implantation. The treatment reversed ischemic
symptoms, and ambulatory impairment was significantly
improved. Thus, the implantation of a capillary network
engineered ex vivo could have therapeutic potential for
ischemic diseases.
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Increased Bone Mass in Adult Prostacyclin Deficient Mice
Prostaglandins (PGs) are key regulatory factors that affect
bone metabolism. Prostaglandin E2 (PGE2) regulates bone
resorption and bone formation. Prostacyclin (PGI2) is one
of the major products derived from arachidonic acid by

the action of cyclooxygenase and PGI2 synthase (PGIS)

. Unlike PGE2, there are few reports about the role of

PGI2 in bone regulation. Therefore, we investigated the
potential effect of PGIZ2 on bone metabolism. We used PGIS
knockout (PGIS-/-) , PGIS heterozygous (PGIS+/-) and
wild-type mice to investigate the role of PGI2. Notably,
PGIS-/- mice gradually displayed an increase in trabecular
bone mass in adolescence. Adult PGIS-/- mice showed an
increase in trabecular BV/TV. Histomorphometric analysis
showed that PGIS-/- mice displayed increases in both bone
formation and bone resorption parameters. Levels of serum
osteocalcin and C-telopeptides (CTX) were increased in
adult PGIS-/- mice. Furthermore, the increased bone mass
patterns were rescued in PGIS-/tg mice. In conclusion, adult
PGIS-/- mice displayed an overall increase in the levels

of both bone formation and bone resorption parameters,
which suggests that PGIZ deficiency accelerates high bone
turnover activity with a greater increase in bone mass in
ageing. These results indicated that PGI2 may contribute
to the maintenance of normal bone mass and micro-
architecture in mice in age-dependent manner. Our findings
demonstrate for the first time that PGI2 is involved in bone
metabolism in vivo.

Potential enhancement of osteoclastogenesis by severe
acute respiratory syndrome coronavirus 3a/X1 protein
Severe acute respiratory syndrome coronavirus (SARS-
CoV) causes a lung disease with high mortality. In addition,
osteonecrosis and bone abnormalities with reduced bone
density have been observed in patients following recovery
from SARS, which were partly but not entirely explained
by the short-term use of steroids. Here, we demonstrate
that human monocytes, potential precursors of osteoclasts,
partly express angiotensin converting enzyme 2 (ACE2)

, a cellular receptor of SARS-CoV, and that expression

of an accessory protein of SARS-CoV, 3a/X1, in murine
macrophage cell line RAW264.7 cells, enhanced NF-kappaB
activity and differentiation into osteoclast-like cells in

the presence of receptor activator of NF-kappaB ligand
(RANKL) . Furthermore, human epithelial A549 cells
expressed ACE2, and expression of 3a/X1 in these cells
up-regulated TNF-alpha, which is known to accelerate
osteoclastogenesis. 3a/X1 also enhanced RANKL expression
in mouse stromal ST2 cells. These findings indicate that
SARS-CoV 3a/X1 might promote osteoclastogenesis by
direct and indirect mechanisms.

Regulation of chemokine gene expression by hypoxia

via cooperative activation of NF-kappaB and histone
deacetylase

Hypoxia is a microenvironmental factor frequently
associated with tumors and inflammation. This study
addresses the question of how hypoxia modulates the basal
and IL-1 beta-induced production of cytokines and aims to
identify the underlying mechanism of hypoxic transcriptional
repression. We found that despite the similarities of the
promoter structures of IL-8 and MCP-1, these chemokines
were differently regulated by hypoxia (an increase in IL-

8, but a decrease in MCP-1 mRNA and protein expression)
. Such differences were not observed in a reporter gene
assay, in which both of the promoters were activated by
hypoxia. The difference in the response to hypoxia between
MCP-1 expression and the promoter assay was not due

to mRNA instability. Using proteosome inhibitor MG132
and I kappaB overexpression we demonstrated that an
NF-kappaB-dependent mechanism was involved in both

the activation of IL-8 and the repression of MCP-1 mRNA
expression in response to hypoxia. The histone deacetylase
inhibitor Trihostatin A abolished the inhibitory actions

of hypoxia on IL-1 beta-induced MCP-1 gene expression.
Furthermore, hypoxia induced histone deacetylase activity
in the nuclear extracts. Although stimulation with IL-1 beta
and/or hypoxia increased the acetylation of histones H3
and H4 in the presence of Trihostatin A, histone acetylation
remained unchanged when the cells were treated without
histone deacetylase inhibitor. Collectively, our findings
suggest that transiently transfected promoters are not
subject to the same NF-kappaB regulatory mechanisms as
their chromatinized counterparts. NF-kappaB, activated

by hypoxia, can act as a transcriptional repressor via a
mechanism that involves deacetylation of histones.

Direct formation of proteo-liposomes by in vitro synthesis
and cellular cytosolic delivery with connexin-expressing
liposomes.

Liposomes are widely utilized in molecular biology

and medicine as drug carriers. Here we report a new
liposome-cell interaction through connexins. Connexin 43
(Cx43) -containing liposomes were prepared by using
cellfree transcription/translation systems with plasmids
encoding Cx43 in the presence of liposome. The expressed
membrane protein, Cx43, was directly constituted to the
liposome membrane upon in vitro synthesis, leading to pure
membrane protein-containing liposomes. The hydrophilic
dye calcein was efficiently transferred from Cx43-
expressing liposomes to cultured cells (Cx43 expressing)

. The transfer is significantly blocked in the presence of
gap junction inhibitor (18beta-glycyrrhetinic acid) and in
the case of the other type of connexin (Cx32) -expressing
cell. The results show that calcein entered the cell through
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connexin-mediated pathway. Cx43 liposomes containing

a soluble NEMO-binding domain peptide suppressed the
intracellular signaling cascade IL-1beta-induced NF-kappaB
activation and cyclooxygenase-2 expression in Cx43-
expressing cells, confirming effective peptide transfer into
the cell. This is a new method for direct cytosolic delivery
of hydrophilic molecules.

The steady-state expression of connexin43 is maintained
by the PI3K/Akt in osteoblasts

The gap junction protein connexind3 (Cx43) plays an
important role in bone development and its homeostasis.
Therefore, it is important that the Cx43 expression is kept
at a high-level in bone tissues under normal conditions.

To investigate the mechanism to keep Cx43 expression
level, the effects of protein kinase inhibitors on the basal
expression of Cx43 were examined. It was found that the
specific PI3K inhibitor LY294002 significantly decreased the
steady-state expression levels of Cx43 mRNA and protein
in osteoblastic cell line, MC3T3-E1l cells. Furthermore,
dominant-negative Akt expression reduced both Cx43
expression and gap junction activity. These results suggest
an important role of PI3K/Akt in the regulation of basal
Cx43 expression. A promoter assay for Cx43 and an
actinomycin D chase experiment revealed that PI3K/Akt
modulated Cx43 expression post-transcriptionally via mRNA
stability. The present findings could provide new insights
into the molecular understanding of Cx43 expression.

Amyloid-beta up-regulates complement factor B in retinal
pigment epithelial cells through cytokines released from
recruited macrophages/microglia: Another mechanism

of complement activation in age-related macular
degeneration.

One of the earliest signs of age-related macular
degeneration (AMD) is the formation of drusen which

are extracellular deposits beneath the retinal pigmented
epithelium (RPE) . To investigate the relationship between
drusen and AMD, we focused on amyloid beta (Abeta) ,

a major component of drusen and also of senile plaques in
the brain of Alzheimer's patients. We previously reported
that Abeta was accumulated in drusen-like structure in
senescent neprilysin gene-disrupted mice. The purpose

of this study was to investigate the influence of Abeta on
factor B, the main activator of the complement alternative
pathway. The results showed that Abeta did not directly
modulate factor B expression in RPE cells, but increased the
production of monocyte chemoattractant protein-1 (MCP-1)
. Abeta also increased the production of IL-1beta and TNEF-
alpha in macrophages/microglia, and exposure of RPE cells
to IL-1beta and TNF-alpha significantly up-regulated factor
B. Co-cultures of RPE cells and macrophages/microglia

in the presence of Abeta significantly increased the
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expression of factor B in RPE. These findings indicate that
cytokines produced by macrophages/microglia that were
recruited by MCP-1 produced in RPE cells stimulated by
Abeta up-regulate factor B in RPE cells. Thus, a combined
mechanism exists for Abeta-induced for the activation

of the complement alternative pathway in the subretinal
space; cytokine-induced up-regulation of activator factor B
and dysfunction of the inhibitor factor I by direct binding to
Abeta as suggested in our earlier study.

The reduction in pigment epithelium-derived factor is a
sign of malignancy in ovarian cancer expressing low-level
of vascular endothelial growth factor.

Angiogenesis is a critical factor in the progression of

solid tumors and metastasis. The aim of this study was to
characterise the roles of angiogenic and anti-angiogenic
factors on ovarian cancer. METHODS: The expression
levels of vascular endothelial growth factor (VEGF,
angiogenic factor) and pigment epithelial growth factor
(PEDF, anti-angiogenic factor) were measured by real-
time polymerase chain reaction and Western blotting in
ovarian tumors. Microvessel density (MVD) was evaluated
by the total microvessel length in high-power field of tumor
tissue preparations. RESULTS: MVD correlated with tumor
malignancy. The tissues with the highest expression levels
of VEGF (VEGF-H) were malignant tumors. The VEGF
expression levels in some malignant tumors (VEGF-L)
were as low as that in benign tumors. Therefore, the
expression of PEDF was examined. The PEDF expression
levels in VEGF-L malignant tumors were significantly
lower than those in benign tumors. On the other hand,

the PEDF expression levels in VEGF-H malignant tumor
tissues were not significantly different from those in benign
tumors. CONCLUSION: The reduction in PEDF expression
levels may be, in part, responsible for tumor malignancy

in VEGF-L ovarian tumors. Furthermore, PEDF may be a
useful marker of malignancy in VEGF-L ovarian tumors.
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[DNA amplification and expression of FADD in oral
squamous cell carcinoma

The Fas-associated death domain-containing protein, FADD,
is an adaptor for relaying apoptotic signals. However,
recent studies have shown that FADD also plays an
important role in the growth and regulation of the cell
cycle. The purpose of this study was to elucidate the role of
FADD in oral squamous cell carcinoma (SCC) . The DNA
amplification of FADD from 30 samples of tongue SCC was
analyzed using real-time PCR and the protein expression of
FADD from 60 samples of tongue SCC was analyzed using
immunohistochemistry. The DNA amplifications of FADD
were observed in 13 cases (44.3%) and were significantly
correlated with the histopathological differentiation grade of
SCCs. FADD expression levels compared with the matched
adjacent epithelium increased significantly. Additionally,

the positive expressions of FADD were significantly
correlated with lymph node metastasis of SCCs and the
5-year disease-specific survival rates . A positive association
between FADD expression level and the histopathological
differentiation grade was found to be limited to T1 SCCs.

DNA amplification was moderately correlated (correlation
coefficient = 0406, with expression of FADD in 30 samples
of tongue SCC. In tongue SCCs, the expression of FADD
was higher when compared with that of adjacent areas,
which might be determined via genomic amplification in
11q13.3. Thus, SCC cells with the expression of FADD are
possibly more likely to become metastatic and to worsen
survival rates.

[Gene expression analysis by oligonucleotide microarray in
oral leukoplakial

Oral leukoplakias (LP) are the most frequent types of oral
precancerous lesions, but there is no accurate assessment
of this malignant transformation or even genetic diagnosis
of the oral epithelial dysplasia. We need to identify the

new genetic diagnosis system of the epithelial dysplasia.
Oligonucleotide microarray was used to analyze expression
patterns of 29952 genes in 10 LP patients. We compared
the different gene expressions between mild dysplasia cases
and severe dysplasia cases. Ninety-six genes expressed
differentially were selected as candidates for up-regulated
in severe dysplasia. Subsequently, we further selected 16
genes with highest differentially expression. By hierarchical
clustering analysis, the 10 cases were divided mild dysplasia
from severe dysplasia. The 16 genes are suggested as
biomarker gene sets of efficacy and quickly recognized in
the development of oral epithelial dysplasia.

[Metastasis of oral cancer to the parotid node]

The parotid node is an uncommon site of metastasis in
head and neck cancer. This study was intended to clarify
the incidence and indicators of oral cancer metastases to
the parotid node. We reviewed the records of 253 patients
with oral carcinomas who had undergone a total of 289
neck dissections between April 2001 and December 2006.
The histologic diagnoses of the primary tumors were
squamous cell carcinoma in 239 patients, mucoepidermoid
carcinoma in 5, adenoid cystic carcinoma in 4, and
miscellaneous others in 5. In all neck dissections, the tail of
the parotid gland below the marginal mandibular branch
of the facial nerve was resected. The cervical and parotid
lymph nodes were isolated from the surgical specimens.
One section through the maximum cross-sectional area

of each node was examined histologically. From 183 of

the 289 neck specimens, we collected 539 parotid nodes:
222 extraglandular and 317 intraglandular. Of the 253
patients, 10 (4.0%) had 19 parotid node metastases, of
which 4 were extraglandular and 15 intraglandular. Parotid
node involvement occurred in 2.5% of oral squamous cell
carcinoma cases. For the other cancers, there were too
few cases to determine a meaningful frequency. In terms
of indicators, the likelihood of metastasis to the parotid
nodes increased with the number of cancer-positive cervical
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nodes. Metastasis to the parotid nodes should be considered
in patients with oral cancer. Resection of the tail of the
parotid gland is warranted during the neck dissection.

[Quantitative proteomics using formalin-fixed paraffin-
embedded tissues of oral squamous cell carcinomal
Clinical proteomics using a large archive of formalin-fixed
paraffinembedded (FFPE) tissue blocks has long been

a challenge. Recently, a method for extracting proteins
from FFPE tissue in the form of tryptic peptides was
developed. Here we report the application of a highly
sensitive mass spectrometry (MS) -based quantitative
proteome method to a small amount of samples obtained
by laser microdissection from FFPE tissues. Cancerous
and adjacent normal epithelia were microdissected from
FFPE tissue blocks of 10 squamous cell carcinomas of the
tongue. Proteins were extracted in the form of tryptic
peptides and analyzed by 2-dimensional image-converted
analysis of liquid chromatography and mass spectrometry
(2DICAL) , a labelfree quantitative proteomics method
developed in our laboratory. From a total of 25 018 peaks
we selected 72 mass peaks whose expression differed
significantly between cancer and normal tissues (P <
0.001, paired ttest) . The expression of transglutaminase
3 (TGM3) was significantly down-regulated in cancer
and correlated with loss of histological differentiation.
Hypermethylation of TGM3 gene CpG islands was observed
in 12 oral squamous cell carcinoma (OSCC) cell lines with
reduced TGM3 expression. These results suggest that
epigenetic silencing of TGM3 plays certain roles in the
process of oral carcinogenesis. The method for quantitative
proteomic analysis of FFPE tissue described here offers
new opportunities to identify disease-specific biomarkers
and therapeutic targets using widely available archival
samples with corresponding detailed pathological and
clinical records.
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(Bone and Soft Tissue Renertion for Dental Implant
Treatment)
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New bone substitute stimulating bone

formation and being replaced with bone

Bone defect

New membrane stimulating bone

regeneration

Mew implant with high osseo-
conductivity

ive Dental Medicine

Oral Impi logy and Reg

3) MREAEDEXELN

Prosthetic treatment with dental implants is advantageous
and predictable; however, deficiency of bone and soft
tissue makes dental implant treatment difficult. Although
autogenous bone graft is a gold standard for bone
augmentation, mobility of the donor site and limitation of
harvestable bone volume are problems. To solve these
problems, bone substitutes, such as hydroxyapatite (HA)
and beta-TCP, are clinically applied; however, these
materials do not stimulate bone formation. We developed
a bone substitute consisting of alpha-TCP and simvastatin,
which stimulates BMP2 expression in osteoblasts. In animal
and clinical experiences we demonstrated that alpha-TCP
conaining simvastatin stimulated bone formation and that
this material was finally replaced with new bone. We also
developed HA fiber material and demonstrated that this
material worked efficiently as a scaffold for BMP2 gene
delivery resulting in ectopic new bone formation. Guided
bone regeneration (GBR) is a regenerative technique



with a membrane, which maintains a space for new bone
formation. We developed gelatin cross-linked membrane
and CHP nanogel membrane. Both of these membranes
worked efficiently as GBR membranes compared to the
GBR membrane available in the market. We also found CHP
nanogel alone promoted would healing while CHP nanogel
combining with prostaglandin E1 stimulated wound healing
more efficiently. These newly-developed materials would be
useful to regenerate bone and soft tissue required in dental
implant treatment.
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AR, JTEERAD. BHEER. I, EHE, &
AHAE LRHCBIT DA > 7T~ MEEICET 25,
PRI LA EIBEHROMEAS > TT7 0 MEREMK
2 2008091214 W74 —F A HH

RAGEW, WHE, FHHAAP fFLZE BER A F
Ox> 7N A4 b a—F4 742752 MNERIZBIY
LHEFER: € — 7V RIZBIT 5 B oM >
YRT UL EIBEHAOEAL ¥ 7T ¥ MEESFEMK
4% 2008091214 W7+ —TF A HIT

FHHAV BB 2R E i o R Y
™ 2 Periodontal Tissue Engineering ® Bk & 15 3 &
229 HARRKIE - FAERESS 20087810481t
5=k HH

FHHAF R/EA v 77 v Mg L HEERORE 6
T HABARR Y SHE 200831314 Al EERES

E2

HHE, Kfthi—. REth+. 4—#. FHIFAF. A
¥ 77 v b EEEEISIGH L2 oA iz owT 5
TREARLEA > 7T ¥ MARBR - BB AR
& 2008234 #Mitry— HE

FEARGEW, MEILZE, HHE, FHH AP MRERA R
HAANOVEGE OISHIC X B 1M1 7% & N E HrAIc B3 5
AR MWIZE B 27T MIBARIINEAS 7T MRS - H
BB RS 2008.2.3-4 #hitry— HIE

JINFEE, EHE, KEAT. IR TEmAE, £
HER, FHHAP. 4R REZTOP TSI T I ME
FRICH 572 BEONR E2TRIHARONEA > 7T Mgk
BSR - S il K4 2008.2.3-4  #Biitr 4 —
H

RHAF. HHE, KEET. WRFEE, Far A, &
BRI, ST B H AP R E R R K
BB A > 7T MABRIZ BT B MR OGF
Ba. E7MHKOPEA > 75 2 bFEESEE - PIEB
TIFEMARS 2008234 #Hit Ly —  HE

HINMRE. DA, L. REREF. LRES,
HHE, EHHAT. A 772 PEEOHFRHREIZOWN
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1) 2H
Best Clinical Innovation Presentation, Academy of
Osseointegration 20094F 3 H 27 H
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AR TR

Bk Bmibi S HFHE (Ry—+ 7 7)
VI RL =Y a VEIC K B BEADOBEZETEA
RFELIH F

13) $FpEEE. BiFHE

Kasugai S. Surface modification and design of dental
implant. WEEREFKFGCOE 707 I Ly v KDY
42010211 HETERRRFRS:, B

HFHHAF.ZZFTELA T I MEE . H39EHA
fEA > T MERFMARERMR T+ —F 4, E3EES
TR AHEMSTRARMEE HbXAK—L, S

HBHHEATF A>T b BN 520
Academy of Minimally Invasive Implant Treatment %%
ks 2010124 %t > & —. H

FEHHAF AT 72 MEGRO T 70 Ex5 KL
WA T T MEROIZOOBE R MR TFRBE L
I+ — 2010110 /83 7 4 TR, R

FEAHAFE A 7T 2 MEEIEITHN O MRS A &
D#E%:  Detistry Quo Vadis? 2009.125-6 B 13EFE
ot R

FEAHAFE AT T 0 MEEOBUIRE k- EZP.OD
A7 MeEEFAEROREH. BARS > T7 2 8
PRI se &4 2000125 MSRH TSI B

HFHIIAN A 27T ¥ MEEOBUIR &R G550 R
DR & FAER L 0D Y 20091129 FLEET (G
B AL B, TR, M) sRAHE Al i
2009.11.29 WA TIV)IBE 1B

FHHAF. LN OE &SR BAEEFEN RS 0%
2 UCLAT VI NVT VI I—F NI v RIY AL HA4F
2 7 b 20091115 WHAIKFHSFE R

HEHHATF R LOTHERIZA TS P2 ARG
UE L RBHE A PR 2L R AR s = — XUTIR R
21 il e Fr sk AR LA > 77 b L HEERIR
2009.1018 ~N)vr Ty 7 HIRE, B, LE

Kasugai S. Patient-oriented implant treatment: Immediate
protocol. Annual Congress of Academy of Oral Implantolgy,
Republic of China (AOIRC) 2009.10.8-10 Howard
International House, Taipei, Taiwan

FH AT LS AT 5 R R RIS
54TV NEEOTA RIAL Y YR O
et v 75 POBIRTET Y AL EDL HWEEs720
» BETARTAOREIINT T FE39EH AL
A>T T v MEERFMRS 200992527 K E RS

ESf- 2 NN

FHHAV BINGERELIPUSIE A > 77 » b ofdtE
LBt TrFa vt — (GHEBEREEASH)
BIMHARONMEAS > 7T v bERPM RS 2009.9.25-
27 RIREBR&FEY . KK

FHHAFE. A 77 MEBEICLERFHEBEMIZO
vy C Clinical Dentistry Research Institute, Monthly
Meeting 2009925 I3 ¥ ARfL, WH

FHIAF A VT 52 MGEILE G /A 5570
HATI A RHE 204 - ST R4 2009.9.12 JuIH k%t
K NE

FHIAF &l A v T T v NG 820 HARL
WA VT Ty NERERBRE - FAMTKE200996 44l
wetry— WL

HEHHAFIZLOTHEICA > T2 P2 ANRS
WIE R BHE AR TR 2L AE AT 2 = — XUTR R
5 2V A HT R R OES » 7T v b & HE R
2009.830 FIEKILE SRR Ao FIFOL

FHHATV RHFEROBUIR LR EF A > 77 2 b
R EFERERBE MDY AFRERFETA—T )
Y—F7uv s b EEMEwREHEE RIS 7 Cell
Therapy O FBEESE & Dentistry DFR ¥ Y RKI7 4
FARBEOBUIR &R 2009725 AFERRFAIGERS
et v 5 — B

FHI A A AL A E ] 2 7 3 U O 5 Rl AL 25

2TIAREHHARARS - FMRE Y RYTLA
R OFE  2000.7.23-25  KBRERS &Y KB
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FHHAV DA 2T 2 MEED FE Y 7 .
HiRpi s Wk A > 77 > MFZERERES 2009.7.19
AR > 5 — A

HEHHAEF REDA T2 MEEDO NE Y 7 HAE
P, HNEsfr s, BORRML A RStk B oe it s &
2009.7.12 MlafwELFER iE

EHRAT BIRE~DL ¥ 7T ¥ MEFIS B0 TE
FREZ L 200 HARBERFHEL SRS - ik
2000061820 /83 7 4 THKIE A

Hp &

FEHHAF ERA > 75 > MEBROBIRE BAEER S
b)) HEEBICEODLLME AL 70 =7 X
Wige4  2009.4.15 HEYE A B

Kasugai S. Prosthesis or regeneration?: Dental implant vs.
tissue-engineered tooth. The 2° Thailand International
Conference on Oral Biology, Biology of Mineralized Tissue
2009.5.7-8 Chulalongkorm University, Bangkok, Thailand

FHIAT A 7T v MERIZBT 2 HENE O
FRE. T8 UHPgEs 2009.02.14 HARZLHER  H
A AR R O R Ml R A AL R R A 2
TR ED & X - — 2009.01.23

FHHANY A VT 5 MEFRIZL B B RS
FUE AR50 B 2 39— 2009.01.14 KKy Kk

HHHFF AL 2o o723 E DIEREL LT, 175
YMEEIEINZA Y AETR7A—T4 [AEXDHEL
KEIZs ] 20090110 FEHARFEA—L HEEE

1> MAEHIZ BT B IEHIE O
S 3 — 2009019 FERE KRS

FHHAF AIRATE, B AOEE LK. 77 b3
— 74 YRR 20081130 RTFINVIAEAAZ LT
EEAsit v 7 — KK

FHILANR A V7T ¥ MOFICLE G ER & E i
OHARRRIREF AR I > — 20081127 HAMK
BRSO
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FEHHAF. SRRz RAET L6 % & IS
WEM HARNAL <7 T VEEY VR T7 A 2008
2008.11.17-18 WHUKZFE Wi

Kasugai S. IT-based safe, simple and predictable
implant treatment. International Symposium #5 21 [f] H
A RHESARS  2008.11.14-16 /33 74 R A

HHHA-AF. Academy of minimally-invasive Implantology
(AMID) D745 o £ AMII4 1Al Conference
20081115 Sy F<w—27Fk—) HEk

FHHANY A 7T 2 MaEROFGEDMESR E PR E D
Mb ) s ZeAT I+ —  2008.11.08 iRiHZsRAT
FEFHEE i

Kasugai S. Immediate protocol in dental implant treatment:
Keys to avoid failures in this attractive protocol. Invited
Lecture Annual Meeting of Thai Dental Implant Society
2008.10.23-25 Landmark Bangkok Hotel, Bangkok, Thailand

FEHHETF. 40752 MEEDESR RIS
WMl % E (LIPUS) ~O 8 £, LIPUS*® 3 F —
2008105 #FENSEIL Wl

Kasugai S. Dental implant treatment in the near future:
Prosthesis or regeneration? 4% B 5540 H h
BHEZ4 2008.9.27-29 Tu%: wIE ARILHIE

FEHHAFEBMETA FIA4 2. 42772 MEED
HARITAVDEDDOIET YA DX REZHN
RIBENTED Y URY A E3QEHALIEA
V7T v NEERFMTRS 20080912-14 WK T 4 — T
VAR §7y

FHILAT. WA > 77 ¥ MaHEOMES & FAERRE
LOMDY . BEA XTIV MY Y- I —
2008824 HE=a—TTAKRTIN B

HEHHAFE. A0 750 MVEEREZEASNS (8T
W) AN ArOu—<sArTIT LI F—
2008731 APO—~wr - VxS oBASH HE

HFHHAF. AIEEE, AIREAOEFLE LA 77 b
Y34 —2008 2008727 /8T 7 4 MR BT



FHHIAP BRI E R 2R 3 EREM. O R T YA
Ty A

Periodontal Tissue Engineering D BliR L FF kR 4
29 M HARRIE - FHEESS 2008.7.8-10 %Mt ¥ —K 7

I § =

FEHHAF R A >~ 75~ MEEORITOMER & FA
EfE e Dby JUNEIZE  k&EvIF— 200876 %
7 IRTIV R

BHHAF EHEA VT NMAEBEORIEDOHES L H
EEEEOMDY FrERFHFERRERE I F—

2008625 FriEKEFEWFE Bk

HEHHAF LML o2 E0ERELE LT, 1~
75 MEBEIZNA F? AEHR 7+ —5 24 [EX
HHEE KUt 2008615 WEEH@ER—I §REE
R

FEHIANY A > 77 ¥ MERICLER SO RE. H
AR EImBAT I ST E & 20086.7 WA

FEHHAT ERA > 7T v MBI SRBAERRE &
DL HIZED o T L A BT BRI 78 & 3 &
2008518 RLUEMMEHIIZERIMERY T4 WA

FHHAY HAEEROBUR & RER ALFEA B AE
ARHIZE SRS 2008515 EBrEEIL  HE

Kasugai S. Immediate function vs. conventional protocol.
Esthetic Forum Bali 20085.2-4 Grand Hyatt Bali, Bali,
Indonesia

HAHFFE WA A > 75 MR EFEEROBE %
7 HABRAERSSKRS 200831314 #AhEERS
£

Kasugai S. Bone substitute in dental implant treatment.
2008.1.7 Khonkaen University, Thailand

14) EEFS

%5 2] AMII (Academy of minimally invasive Implantology)
2010124 AR AEE Y 7 —, Wi (K&E)

The 2" Pacific Osseointegration Conference Tokyo
20095.30-31 #titr & —. ®nl (K&E)

15) ¥E. M55, TVERE

BHFHEH S # [HE] Oof#n#E2010 1> 7

Z v P AR 2009411 H 30 H

BAHEH THS 7%
10720 H

WA TS v MNEEE]D 2009

WHIE [~ 20mEL] 20094E8 4 H
HAREHE [SRoFERBICHEI)] 200948 A4 H

HYILHEHR [~7 ADW %554
MH/EE ] 200948 H4 H

HHBE [ 77> Mak EEA
A 13 H#F

7] 200945

El [QOL2EoH A4 275 ] 2009455 A5

Za—AJAPAN [A 77 MEEDIER] 2009
F2H13H

16) BE. FEFFOEEOERIR. EE. BIZ.
WA RE., RAKNY, 8822 -KE
BRED &R (AISSICIZOE) DUk
# #HREH OB
A RAlIL G
W %o CERG214E6 A £C) . BHER],
ERUEE CER214FE12R & D)

Kepbid g, F#F#ESH. OMyat Nyan,
OHudieb, Malik Ismail. A*ffi—,
i, OHIRINZE . BHEFIE,
Rojbani, Hisham Khalifa, Oiffi,
OReena Rodriguez.

Bharagava Srilatha, FkEpfEHE,
AINKT BB, diET
Osama Zakaria, i, TR,
BREE, TIHEERL )4,

Madi Marwa Ibrahim
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B BEEY) 0 BF

A -

JHH YEHY

E e ge Rl - RS E g S~ A I
R - B

1) HRORESE

Pulp Biology Field

1. ROMEEERR S S5 BFHE - RFFHBAOHME
TOwRHhHPHBELTFHIVR Y T =T DR
Signal network of osteoblast- and odontoblast-differentiation

form undifferentiated mesenchymal cells
<Notch-Hey1>

FIFEMOSLIZB N T, Runx2 B L PFOsx A~ A ¥
—BfZf & LTERW LTI T 235 L vbi
TV 05, A I = XA DOFFMIZ BV TIWE 2R
W72 A% o 23 F T2 Notch @ Constitutive Active
Form |2 & 0 FHARLHE FEH R TEFMB~D 5L
5] D 5 MR Kusa-A LM 0 8 3~ 0 53 1L A3
HINDZ &2t Lz, ZORIIE L hboTn
% KT & LT, Notch ¥ 7 VO TFHRIZEWTH  EE
IR T Heyl Z W5 L. Heyl A Notch ¥ 7 F IV DT ik
BV, BFMRY - —CTHorFATF AN V2
EOEBEREHL TWDE I ENHLNII R o7, BFM
Jan A7 63, EBHIIC BV T RO RSBV TV
BT EPHENIR T2,
<Mef2c>

i 2 LIS B R - Td 5 Mef2e 13, BHER S
LR TESF Mg~ O L Ol Kusa-Al
EIF U 8l R L ZE HBR CE e~ o s LI O K
WHllIE Kusa-O & O TR F 3O E L 7R,
F B~ D G ALEB O B IZ BV TR CEEBI L Tw
LRFELTRE SN, ZOMef2cx§5<FHL TS
Kusa-O |2 Mef2c 2 il B 5 &, FIFMa~—7—
DFEBDIIL . AIRACAEE A e E S 720 Mef2ce
AEIEAIN b2 IEO B AN HIEH LT 5 2 EASHH S22
molze HHMIEDOAZL ST, HWEEMIEIZ BV THEERD
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RDENAT VWD ZEHHHL DN 5720
<Sp7>

Sp7 (Osx:Osterix) X FFMPLFTLO~Y R & —#EET
D—DT, TN/ v 7T 7 MY TAIBWTIIEEED
EEICEESNL, L 2AT, HIRHEEEHREIC D Sp7To
FIVWFEEBLIBIE SN LD, EIEOERIIHE S Lo
T, WMOIRICBIT LG IHMEVWEEZ ONTWE, 2
D Sp7 IFAR DR, FFIZRAF M50 < B L T
52O LT ze Sp7 DFEBUIRGIL 2 G835
falZB W Tidgg < B Tl L, S HITK
Borstete L5 2 %o SPTIERTHMIL ORI B N T
HELNTTHDL LM EIND, S5IT, SpTOFEIHIC
£ Dspp 70 E—F —FHNTCHE L 720 Sp7TIXEHED
%\ I FEIC Depp S8 & FEG L. S 3l 53 1b % il
BLTWD EHELEINT,

2. efER MDY R E. Billlat AV /- EEESEE
KO R

Isolation of stem cells from pulp tissues, and reconstruction

of pulp tissues from stem cells

<Bikan 3w >

B ST 1M, AF A MaEETHNT
SPo il % 3B § A HIEDSHW SN TV B 55, AF A+
BT IEIDNAKAMEL S 1) BRI HIZEE L v, B3R
Hilaz5HEd 212h720 . MEEZHORETEE, 20
Hhbao=——%2 R LM EZ - T AZ LT, ¥
Mae LTHWS ZLDRETH S, TR BB LY .
g L7zt 2328 LCd S, kAL, 22
B EN LM 8% ATz EORFE, R
£ 0 MZERSHIL O 5 BEDSTTRETH - 72,
<BfEmOBEa> rO-IL>

M2 BT SRS 356, TOHGTIIBIT %G5
FORIEDO T bU— VIIWIHTH 5o A, saBEHLE



DEEZHLIZH2Y) WHOREZ I PaI—VT 5
FEICOWTHFEZITo 720 T3, HHLICBVYTRD
S EST Az 7 7 —VICERL, vy 7y =Y
MODRIEVERA T A T—F —EEZHIHT 52 & %2 ilA
oo Ty MEREX W EEIRERY BT 7 — VR
L. ZZICLPSZMACHIE L 72& 2 ANO (—Hefbe
F) EENTHEL 720 ZZICMMP3 (W R v 7 A A
yu7uT7—¥3) #Mzzl A, NOEAITHE
WA L7ze 72, FARORERANCTAT A Z— % —
ETORRBAXFATLIEZA, IL6B L U Cox2D5H
% MMP3 2SIl 35 2 E DSBS 2 2% 5 72,

3. v FREBHNRIMERARDERICE TSI HT T
> KEEF OIHIzIR

Inhibitory effects of the cathepsin K inhibitor on the
progress of rat periapical lesions

KT Ty KIS EE L. BRI B W TE
BELaREE R L TWE, T TV VKIHEHRTH S
NC-2300 (HA&A 3 7 7) &, #r-ICsE SN
TRFOWRERETH Y, B v~ FETVICBNT,
BB OB HEIE 2 1) T2 < SERUL b #I 35 & & 25k
HEINTWE, RFFZEOHIIE, T v MIFEBRWIZHSE
L72RARMERE LD T T IV E Fv, RV E L oHE R
(2 BT % NC-2300 DI R ZMEF T 52 L TH D, T
v NTREE R T g, el COERICHT %
CEICEDRARMRE L FR L. BREFRRELY
NC-2300% 1 H 2\#E O 5- L7z 2LHZICER L TT
A A OEE ML, A~ A 7 uCT#H
AL DARRIHEOKE S 25 Lot MR I
T L720 AL, MREBEFORERERERE & bI2—3
ELTHHB L, RNAHIH ., U 78 4 APCRIZTHE
RREVET A b A Y OFEBRERZME L2, ¥~ 7 1CT
(2 & B RHIE O R, NC-23008% 5-BE 12 B 1) 5 RISHE D
RKEsix, avru— xS BBl TEEEC
INEDoTee Fho, MERFERBENCE D, a¥ ho—u
BV TR ZHOB BB AR o dil 4 I8
LI, HEZEWRINDPITON TV LGS RO N0
(2xt Ly NC-2300 # Tl HMiaidfZo 51 s b oo,
ZORIIV R MBS o 7o IWEFOIIEET A b
A VB E R L72E 2 A, NC-2300#% 5812 BT
IL-1 a BLUIL6OEBPFEICIH S LTz, Bk
DAER L) NC-2300 DF5-12 & o T, BEHilgizsy
57 7Y KIEERIC L 2 5WPEHmz <. %
FEVET A N A A Y OEBDNEAT A LX) BEE

TR S AL, ZoRERE L TR OB IR A
il S A7 EEPEA R S 7z,

4 R MENKR#RZ AV miEABOBLE LR
730z

Improved pulp tissue regeneration from stem cells induced

by accelerated revascularization

RBEDRIE L2 oFanid, EERME AT 58 LD
bW 12 % B WU BEAHRR O B AL D N § %
L UERoOFGHPIERE L. BE O QQuality of Life D
FEHWIRF SN Do AL SR O B ARLEOM L %
HigL. LFO3HBIZKHIL TITh s,

L BRERE NI AR 5 2 MR B Y) 72 A RE % R 720, ool

B CHERE S & 5 HiEB L URFORH

K7 7 MIMEEEE V72 EBR G A
FEER A FHIATV, Bl & TSI % & O s
Na~D AL DB O 21T 9 o S % & Lk il
A DML % DA FA: C & % iR & s Py Rz MG
DOFR. BLUGRTE L iR OFAEIE L7220
BIRFEERRD WATT 5,

2: REEENIC R 2 S ME R EZ A U S5 kB L

K- D fiE

SE &) TR T P T B BRI (3
DRADPBE NS, BAE L 72 ilg 2385812k ) %
FTWEEZOND, Z D7 OBHMIL~D R 72 I
MHEARTVLE S L, KTOY 27 MIRERETY
A% W TS ERE TR L L, EBRWIZIKS:
PP FRAE S L7 R BEARRR A L R =2 20 I I A 2 AR 5
72OOHEBLOCRTZHHT %,

3. BRIR TG BRI VT 72 e BRI T AR 8 T 0 B 56

FBRZ v b OLEN TRIR 2> D% 4 75 ol A 165
FEHPTHILAEEL TS MlasBET 272002
Wit MRBENICHRET Ao vV v a vy
1 TORMEORE L SO BT LTI, 7y W
7B EERIZ X B FAEREOREL L OS2 a4,
INFTOERKEE S 2. BIRGERIZAT 72 8 i 2
79

5. & F&RFHAEORBENBRETAIDOR A&
An attempt to measure functional space of dentinal tubules
in human dentin

FAHINIEHELEDORFMENFAEL . SR & iz
RSN —ME LT IBRMEE DNT Y A% &0 B 5
REAEIG TR S N T b, $abb, MiRB L UZ
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D5 REY . ALFRIRIEE OB FEN~OR AR LT
(& BRBERLRIE (HR S 2 AN O & DR
NDs, AEEEEE S LTl Cnb, $20 SRR
B X o THE L BBUEPBIKNIFHICEOC 2 L HIAL
monTwb,

Lo L. S IZ T AVERNZ 2 TR L.
EBIZ AT SR 2 R0 I A AEAR K 22 EAYFIE L C
WDHDT, KIFHED R SAR— ANIHEHELR IR TH
B2 EHEN S NG, EFHEMBEEED O M & &
FHERE & OHiEEAHEN T X 205, IGRATE = EE L 7%
FIUE 7 b, 2 2 TRIFZEIL. ARSI VWIREE T,
 PRTHENP T EREVIREBWIREEZ AL TN D
HERFHITAZERHAE L7,

ARG R E R R R 5 i R A R B R DK
RefFTTbNz, BIRNEICET 28217, RO
RACHBEOHRONLEENS, BIEGHEE N TRk
SN7zHEe MNEBR6AR L Hv 7z (514, 14, 15,
23, 27, 297%) o 4B TIXIRBRMRE R 2212, BRI H
% G S 5 A 2mm O B & B R O ST L, BT
WD 4 AT L 720 FRBOWRHTRFHDOT Y F >
TR & AT o Jzo HHTNIZHEE ADSRA L 72, HME L
EIEE DR % 5 fluorescent microsphere % R L 72 %
WS % 515 70\ NEE B AR N IZ 30 5 FIVEH S € 72,
B 028 (14, 15mB1) TIEBFE L. SRR ERIC 478
il L. microsphere AR % 24 M/ E 5 12
Ptk L7zo BEE. BURER. SASEEAZ R L, SO6BERM
#i T T microsphere DRI B, BB AR EE % W {5 AT
V7 b ETERIIL 720

Microsphere i % i F1 R 88 THEH S & 72 8 T g,
RFEANML/3~HP91/31201~05 umF TO
microsphere 235 L . Wl 1/3 TIXEUR DO AR T E 720
SR B X OB BETlX. microsphere (3HEFE X U
oz,

microsphere i & $K B (21 & & 728 Tld. &
EHF20RFENML/3IE A TOL1~05 um D
microsphere SR C & 720 L2 L. 1.0~40 ym®
microsphere D £ HE i3, RKFEH/MA 1/3D A IZR S
TWizo 1 (14 B) O &, FMo01~05 ym D
microsphere 2SI 1/3 1ZFERE S 11720

Iy T 7 OFE. EHOMEIIREREZICHEL %
o7z,

e MRS RTEOWNME1/3121E. 05~10 u m DR
MZSHIEL . RTMENTRIIZD AR A2 BB T 5
ZEMHER SN, FN L D K E v microsphere id,
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WHARETH B 2 & AIRE S N7z, FhE) & OMRRE D
microsphere DR AZ TS5 & & 12, R FEHMILEHE
AR S TWE000 Lk,

6. MEASNDIRENE MR FHMBBELEESEDR
ICRIFTEE

Influence of cytosolic and extracellular environments on

%Ill

functional syncytium in human odontoblastic

SN, £ ORISR 2 5 2 VRN T
SAMENFEPICEE 2035, Mgz R ETO
PRBER Y 1Y ST 505, SBESREMD H Ik
BN % FELE S & B HUIE DR A R I ILles 2 FRe &
5 L) BEMGEIBIAED & 2 A %> Tz,
AR TIE, MBI OB 2242 5 2 £ T, Hgry#
e s LThid 2 5 MM Ca2+ (i~ 8 &
SHITHLRICT A ERHBE L,

BN ICBIT 23 217, OREIZFE O S
N7ZBEDS, BIEGHREE T S 76 Ko HfE e
N/NHEBEEE#H L 720 HEPE-base @ plating i = {ii 72 L
7274y V2 WICEEEL 7, BEE120 u m B HIgE
e fd oMl e., BEMEME CBIS L 25 & T
TR L7720 77 A% —NO RO M B)KHE
RIS E LTHER L7z, £24 /2 b =3~
e ilaMNEAL, ¥y vy IV vrrvaryayh—
ORBLBE LIz, NS ORI & 5 MlgN Ca2+
BRIk REREICE =5 — L7z

71T ATEME 7SI ORI X 0 L M
M Ca2+ IS AL 2 & [F—HEIE N TILAY 5 720

B & 2 BRI U 5 BRI g~ 7
Vg hA K Y DIERERERICIE, 208 4 THH 5 2
Lo, —HiE. BEAMII—HT L5 T, &
D RWEIEDS A LN BT7IE, BRI & 38T %
5Ty A — FAE ARIRHEED N EH o 7z

1472 b=n3) YIRIKTEE D Ca2+ 2ikiz, Fv v
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Facilitated chemical transfer through human enamel with
AC iontophoresis
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The effect of p38MAPK inhibitor SB203580 intra-endocranial

microinjection on the MO-induced gene expressions in the
thalamus.
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Endodontic Field

9. L =¥ —DOARBERBENDICRAICOVT
Application of laser to apicoectomy

L —F— DI FHTEAFREANOISHIZ L0 . BEOBE .,
WRYIBRTE 2 5 DA A T EOKZE, YIREHO27 =7 >0
T Vo RRAARF S, 2 XD YIBRTEN M 2
EeREL, RHOBEZFLTL IS L, L
— =GN L) BRI O il S 2L S €5 2 L2 XD,
PRI A R G L2 S 2 i S S £2T
ErYAGL —#—%Z b bR HIEIZIGI L, ok, &F
ML 23R, BEE L 721212, SEMIZEBEIE 21TV, )
FriioRE RO EREBIS B LML HEAEREICO W T
BERICHRET L 720 ZO/R, ErYAGL —F — DR
FHZ XD AX TR IEER S, RN MR AT & 2
ST o ZAUIH L, JEMGEECIE R Bl IEPE T
EHH5DDARATETEDILT W MlgHEICB LT
(L — - HRGEE CIRMRG I L DA BB L 7cilia o
Hnzilolze 1EoT FAEAH~ORHTERYAGL —
PRGN L) Mg A R T B, BRRICE S
SO RTEDVRIZ SN2,
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Effect of heat treatment for Ni-Ti rotary endodontic
instruments
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1. BEREKS5%#EICET 5%
New root canal irrigation method using ultrasonic aspiration
technique
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Effects of disinfectant solution on hydraulic temporary
sealing material
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Endodontic treatment of dentinogenesis imperfecta using
microscope and cone beam computed tomography
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2) MERABRDEXXER
1. Signal network of osteoblast- and odontoblast-
differentiation form undifferentiated mesenchymal cells

<Notch-Hey1>
In the course of osteoblast differentiation, Runx2 and Osx



work as master genes, which determine the direction of
osteoblast differentiation. However, precise mechanisms
of molecular signal network in this process are not clearly
elucidated. We revealed that the constitutive active

form of Notch prohibited the osteoblastic differentiation

of Kusa-Al cells, which are bone marrow stromal cell-
derived undifferentiated mesenchymal cells and are

highly committed to differentiate into mature osteoblasts.
Heyl, which is a member of the Notch signaling network,
was an essential factor of the major phenomena induced
by the Notch activation in Kusa-Al cells. Furthermore,
Notch signaling is revealed to be important even in the
differentiation of pulp cells.

<Mef2c>

We revealed that high expression of Mef2c, which is

one of the master genes of myoblast differentiation, in
Kusa-Al cells, which are bone marrow stromal cell-
derived undifferentiated mesenchymal cells and are highly
committed to differentiate into mature osteoblasts. Its
expression was low in Kusa-O cells, which are also bone
marrow stromal cell-derived undifferentiated mesenchymal
cells but are not highly committed to differentiate into
mature osteoblasts. Enforced expression of MefZc in
Kusa-O cells promoted osteoblastic maker expression and
mineralized nodule formation. Mef2c may be one of the
positive regulators of osteoblast differentiation. Mef2c was
also a positive regulator of odontoblasts.

<Sp7>

Sp7 (Osterix) is a major transcriptional factor, along

with Runx2, in the osteoblast differentiation, and severe
disturbance of bone formation is observed in Sp7 null
mouse, which suggests that Sp7 may be one of the essential
regulators for undifferentiated mesenchymal cells into
hard tissue forming cells. Various cells in rat pulp tissues
showed the expression of Sp7, and its high expression was
detected especially in mature odontoblasts. Its expression
in immature odontoblasts was rare. These results indicated
that Sp7 may be an essential factor for odontoblast
differentiation.

2. Isolation of stem cells from pulp tissues, and
reconstruction of pulp tissues from stem cells

<lIsolation of mesenchymal stem cells from pulp tissues>
SP cells, which are side population cells determined by
Hoechist dye, are popularly used as a stem cell population.
However, they can not be used clinically, because the

Hoechist dye binds to DNA, which may induce mutagenesis.

We tried to separate the stem cells from pulp tissues using
the low density culture method, which is popularly applied
to isolate mesenchymal stem cell populations. Stem cells
were successfully isolated from pulp tissues using this
method.

<Infection and inflammation control in the pulp chamber>

The control of infection and inflammation in the remained
pulp tissue is essential in case of transplantation of

stem cells into the pulp chamber. In order to control

the inflammation, we focused on the MMP3 (matrix
metalloproteinase 3) , which is reported to accelerate

the healing of pulp tissue wound. MMP3 down-regulated
the inflammatory mediator synthesis in LPS-stimulated
peritoneal macrophages. MMP3 may be a potent candidate
to control the pulpal inflammation.

3. Inhibitory effects of the cathepsin K inhibitor on the
progress of rat periapical lesions

In this study, we investigated the inhibitory effects of a
cathepsin K inhibitor (NC-2300) on the progress of rat
periapical lesions. The periapical lesions were induced
experimentally in the rat first lower molars, and NC-2300
was administrated orally in the experimental group. The
micro CT and the histological analyses revealed that the
size of the periapical lesion and the number of osteoclasts
in the experimental group were significantly reduced
compared to those in the control group. The expression
of pro-inflammatory cytokines (IL-la and IL-6) in the
experimental group was also significantly suppressed
compared to that of the control group. These results
suggest that NC-2300 may inhibit not only the cathepsin
K activity in the osteoclasts but also the osteoclastgenesis
induced by the inflammatory cytokines, which contribute
the down-regulation of active bone destruction.

4. Improved pulp tissue regeneration from stem cells
induced by accelerated revascularization

Caries is a common dental problem leading to damage

of tooth structure and in many cases, pulp tissue. The

regeneration of the pulp-dentin complex is the ultimate goal

of operative dentistry and endodontics. This treatment will

regenerate the pulp tissue in non-vital teeth and further

stimulate the growth of reparative dentin. Thus, the

regenerated vital tooth structure reinforces the tooth, as

compared to a non-vital tooth with restoratives. Therefore,

the dentin/pulp complex regeneration is our prospect of

interest, which potentially improves quality of endodontic

treatments.

The purposes of the study are classified as follows;

@ Seeking a signaling molecule capable of cell
differentiation into odontoblasts and dental pulp cells.

@ Searching factors that promote angiogenesis quickly
into a pulp cavity, as vascularization is one of the key
elements for tissue regeneration.

@ Secarching a methodology to maintain an appropriate
function of the cells in order to regenerate pulp tissue
complex.
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@ Seeking an appropriate strategy to regenerate dentin/
pulp complex in human pulp cavity aiming at clinical
application.

5. Attempt to Measure Functional Space of Dentinal
Tubules in Human Dentin

The aim of this study was to measure the functional space
that would simulate in situ in dentinal tubules.

For 5 teeth (agedl14-29 years) , dentin cavities (2mm in
diameter) were prepared on the surfaces of the tooth
crown. Fluorescent microspheres which had individual
external diameters and excitation wave-lengths were
mixed and applied to the cavities for 30min. Samples were
fixed and decalcified. Cryostat sections were cut and the
localization of applied microspheres were confirmed with

a fluorescent microscope and analyzed using an image-
analysis software.

First, microspheres (0.1-0.5um) applied to dislocated teeth
were accumulated in the outer third-middle third of dentin.
Only a few of microspheres were observed in the inner
third. No microspheres were found in the odontoblastic
layer and the core pulp. Second, microspheres (0.1-0.5um)
applied to extracted teeth were found just beneath the
bottom of cavities and in the outer third of dentin. A small
number of bigger ones (1.0~4.0um) were accumulated
only in outer third. In case (aged 14 years) a small number
of 0.1~0.5um microspheres were found in the inner third of
dentin.

These results suggest that dentinal tubules in the inner
third of human tooth crown may have a space of about 0.5
~1.0 u m through which dentinal fluid can move, and that
microspheres larger than 1.0 4 m may not be able to pass
this space.

6. Influence of Cytosolic and Extracellular Environments
on Functional Syncytium in Human Odontoblastic

Objectives: Odontoblasts (OBs) are well-known to be
associated with dentinogenesis. They have a monopolar
processus in dentinal tubule and align in the outermost
dentin. Thus, they seem suitable to be a possible sensor
even though clear evidence for a role of OBs as sensory
receptor cells has not been clarified. But, technical
difficulties have hampered approach to them. We

have demonstrated cell-to-cell communication between
odontoblasts. Many important cell functions are controlled
by CaZ2+ release from intracellular stores via the inositol
1,4, 5-trisphosphate receptor (IP3R) . We designed the
present study to determine intra-/intercellular Ca2+
propagation in mechanically stimulated and IP3-injected
human OBs and surrounding OBs.

Methods: Six freshly extracted premolars for an orthodontic
reason from informed patients were used. Cells with a
monopolar processus (>100mm) were placed in HEPE-

164 snnual Report 2009

based buffer with fura-2 acetoxymethyl ester (3 u

M) . Intracellular Ca2+ concentrations were monitored
when mechanically stimulated with a fire-polished glass
micropipette using a micromanipulator or when IP3 was
intracellularly applied either with or without a gapjunction
blocker (26mM 2-bromo-2-chloro-1,1,1-trifluiroethane)
together with extracellular CaZ+.

Results: (1) Mechanical stimulation of a single OB resulted
in a significant (p<0.05) increase of cytosolic Ca2+ in the
stimulated OB that propagated from the point of stimulation
throughout the cell cytoplasm. (2) Mechanical stimulation
to OB cell membrane significantly increased intracellular
Ca2+ of the surrounding OBs. (3) Intracellularly injected
IP3 also increased intracellular Ca2+ significantly. The IP3
dependent-intracellular Ca2+ propagation to adjacent OBs
was inhibited by the gap-junction blocker.

Conclusions: (1) Intracellular Ca2+ signaling system exists
in the human OB layer and may play an important role in
mechano-transduction mechanism triggered by deformation
of cell membrane. (2) Influx of extracellular Ca2+ into the
mechanically stimulated OB may contribute to intracellular
increase of Ca2+ propagation. (3) Cell-to-cell Ca2+
propagation may be mainly mediated by IP3 dependent
Ca2+ release from intracellular pool.

7. Facilitated Chemical Transfer through Human Enamel
with AC iontophoresis

Objectives: We have shown monomeric substances can
pass through the intact human enamel and dentin that are
defensive barriers against external irritation. The objectives
of the present study were to quantitatively evaluate
chemical permeability through human enamel/dentin with
conductometry and to clarify the effect of AC iontophoresis
on its permeability.

Methods: Electrical impedance of different concentrations of
lidocaine hydrochloride (LH) was measured using a bipolar
platinum electrode. The relation between concentration and
conductance of the solution was examined. Two chambers
were used; one was filled with ultrapure water and the
other with different concentrations of LH. Six premolars
extracted for orthodontic treatment were sectioned at

the cementoenamel junction. Tooth crowns were held
between two chambers with a double O-ring. The enamel
side chamber was filled with LH, the pulp side one with
ultrapure water. A simulated interstitial pulp pressure

was applied to the pulp side chamber. Change in the
concentrations of LH was measured every 2 minutes with
a platinum recording electrode positioned at the center of
the pulp side chamber. Two platinum plates were set at
the both ends of the chambers to pass alternating current.
Passive diffusion without the iontophoresis was used as
control. After the measurements, the enamel surfaces

of sample teeth were examined by scanning electron



MIiCroscopy.

Results: One sample that had enamel cracks was

excluded from the study. Electrical conductance (G, mho)
correlated closely to the concentration (x, mmol/L) of LH
(G=2.16x%+0.0289x+0.000376, r>=0.999) . LH that passed
through enamel/dentin against dentinal fluid flow increased
with time.

Conclusions: Conductometry showed LH diffusion

through enamel/dentin was increased in quantity by AC
iontophoresis. Anion delivery through human enamel/dentin
could be increased by AC iontophoresis.

8. Effect of p38MAPK inhibitor SB203580 intra-endocranial
microinjection on the MO-induced gene expressions in
the thalamus.

The expression levels of NMDA receptor, p38MAPK,
GFAP mRNAs were upregulated in the thalamus,
responding immediately to pulpal afferents excitation by
mustard oil (MO) application in rats. To elucidate the
functional properties of these genes, the effect of the intra-
endocranial microinjection of p3SMAPK inhibitor, SB203580,
was examined on the above mentioned mRNA expressions
in the thalamus. Using pentobarbital sodium anesthetized
male SD rats (weighing 300g) , the left maxillary first
molar pulp was exposed to stimulate pulpal afferents by the
MO application. Animals were sacrificed at 60 mins after
the MO application, and the effect of SB203580 or SB202474
(negative control) administration on the gene expressions
was examined (n=3 each) , and gene expression analyses
of GFAP, p38MAPK, NMDAR2A and NMDAR2D mRNA
were performed by using RT-PCR. The upregulations of
p38MAPK and GFAP mRNAs in the contralateral thalamus
were notably suppressed by SB203580 administration, but
not NMDAR mRNA expression. The administration of
SB202474, used as a control, had no effect on these genes. In
this analysis, the p38MAPK inhibitor, SB203580, suppressed
remarkably not only p38MAPK mRNA but also GFAP
mRNA expressions. These results suggest that p3SMAPK
might have some roles to regulate GFAP mRNA expression
in the thalamus.

Endodontic Field

9. Application of laser to apicoectomy

The use of laser in apical endodontic surgery has become
well-known for the sterilization of contaminated root apex,
removal of the smear layer, and exposure of collagen fibers
on the root surface. Those benefits of laser apicoectomy
may be a main factor for rapid bone healing by enhancing
cell attachment. During the laser irradiation, various
morphological changes occur in the ultrastructure of
resected root surface, which may cause biological activation

for surrounding cells. The entire surfaces in the control
group were covered with debris. The surfaces of laser-
treated samples showed an irregular or scaly morphology,
and the smear layer was completely removed. Er:-YAG laser
irradiation group exhibited the largest number of attached
cells/specimen compared with non laser irradiated groups.
Morphology of the dentin surface irradiated with low level
Er:YAG laser might enhance osteoblastic cell attachment.
Rough surfaces produced by Er:YAG laser might allow
increased mineralization of osteoblastic cells.

10. Effect of Heat Treatment for Ni-Ti Rotary Endodontic
Instruments

The bending properties of Ni-Ti endodontic files are closely
related to the transformation behavior, and it is noted

that the behavior is transformed by heat treatment. The
purpose of this investigation was to evaluate the bending
property and shaping ability of Ni-Ti rotary endodontic
instruments that were processed by heat treatment. K3
files were heated for 30 minutes at 400 (Group 400) , 450
(Group 450) , and 500 (Group 500) ° C. Files as received
were served as control. A cantilever bending test apparatus
was used to evaluate the changes in the specimen flexibility
caused by heat treatment. Moreover, standardized curved
root canal models were prepared using those files. At

0.5 mm deflection, load values of the control group and
Group 500 were higher than those of Groups 400 and 450
(p< 0.05) . At 20 mm deflection, the bending load values
of the control group showed the highest value among all
groups (p< 0.05) . In the control group, root canals at the
apex were transported to the outer side of the curvature
compared to all heat treated groups (p<0.05) . Heat
treatment for the K3 might be effective for the preparation
of curved canal because of flexibility.

11. New root canal irrigation method using ultrasonic
aspiration technique

For an endodontic success, it is very important to remove
microorganisms from the root canal by instrumentation and
irrigation. Complete instrumentation and irrigation of the
canal seem to be very difficult. We developed a new root
canal irrigation method, the ultrasonic aspiration technique
(UAT) . This technique modified the INP (Irrigation

with Negative Pressure) by Fukumoto et al. The biggest
problem of INP was its thin aspiration needle was very
easily choked with debris. In UAT, the aspiration needle
of the INP is vibrated with an ultrasonic unit to avoid
choking of the needle. The efficacy of UAT was evaluated
using our evaluating system using permeating light. This
system detects the magnitude of the permeating light
through the semi-transparent root canal model (micro-
pipette) . In the model canal, calcium hydroxide paste was
filled in place of debris. The safety of UAT was evaluated
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by a measurement of the pressure generated outside the
apical foramen during root canal irrigation. We evaluated
syringe irrigations (blunt and side-hole needles) , passive
ultrasonic irrigation (PUI) , INP, and UAT. The data were
statistically analyzed using Tukey-Kramer test. In our
experiments, UAT was safest and most effective and least
time consuming.

12. Effects of Disinfectant Solution on Hydraulic
Temporary Sealing Material

The cotton pellet soaked with disinfectant under the
hydraulic sealing cement is expected to maintain aseptic
conditions in the pulp chamber during root canal treatment.
The aim of this study was to examine the effect of
disinfectant on the hardness of hydraulic sealing cement.
One hundred pulp chamber models were made with
polyethylene terephthalate tubing. Fifty of them were
filled with hydraulic sealing cement (Caviton® , GC) .

The remainder were divided to five groups and filled with
a cotton pellet soaked with one of the following agents.
Group A: 6% sodium hypochlorite (Jiaen6% "Yoshida',
Yoshida Pharmaceutical) , Group B: 83vol% ethanol and
3.7vol% isopropanol (Medialcotto ME-S, Hakujuji) , Group
C: Calcium hydroxide (Calcipex®, Nippon Shika Yakuhin
Kogyo) , Group D: Distilled water. In Group E;: no agent
was soaked and used as control. Each of them was joined
to the tube filled with Caviton® and covered with utility
wax except the surface of Caviton®. They were kept in
37° C water for 3 days. The surfaces of Caviton® were
polished with water-resident paper #2000. The hardness of
the surface contacting to disinfectants was measured by a
hardness tester (EZ-TEST Shimadzu) . Statistical analyses
were performed by one-way ANOVA and Turkey-Kramer
test with a 0.05 confidence.

The hardness of Group C and E was significantly lower
than that of group D. There were no significant differences
among Groups A, B and D. It was suggested that a cotton
pellet soaked with 6% sodium hypochlorite, 70% ethanol

or distilled water in the pulp chamber may increase the
hardness of Caviton® in the deep layer compared with dry
one.

13. Endodontic Treatment of Dentinogenesis Imperfecta
Using Microscope and Cone Beam Computed
Tomography

Dentinogenesis imperfecta is an autosomal dominant
inheritable disorder affecting approximately one person

out of 6,000 to 8,000 people. It was usually found as an
opalescent blue-gray or yellow-brown color dentin in
deciduous teeth. The enamel is prone to exfoliation or
fracture and the dentin promptly wears, resulting in pulpitis
or apical periodontitis. As pulp obliteration is typically too
severe for the conventional root canal treatment, extraction
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is often indicated. This case report describes the endodontic
treatment to preserve a non-vital permanent tooth of
dentinogenesis imperfecta using microscope and cone beam
computed tomography.
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Study on association between periodontitis and systemic

diseases (diabetes and Buerger's disease) : The link and
relevant mechanisms
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Multi-center intervention study revealed periodontal
treatment improved HbAlc through reduction of CRP,
which may relate to amelioration of insulin resistance, in
type 2 diabetic patients with periodontal disease.

Buerger's disease is a non-atherosclerotic, segmental,
inflammatory occlusive vascular disease. Periodontopathic
bacteria such as P. gingivalis and T. denticola were detected
in both saliva and arterial specimens of the Buerger's
disease patients by a PCR analysis, while none of the control
arterial samples without Buerger's disease was positive for
these bacteria. Higher IgG titers against periodontopathic
bacteria and also elevated anti-cardiolipin antibody levels
were associated with periodontal destruction in Buerger's
disease patient, thus indicating that these bacteria might
trigger immune responses and play a significant role in the
pathogenesis of Buerger's disease.

Osteoprotegerin (OPG) plays a suppressive role in
cytokine-induced osteoclastogenesis. We carried out

to examine the regulatory roles of f -catenin and AP-1 on
OPG production in interleukin-1 a -stimulated

periodontal ligament cells. The present study suggests that



[ -catenin enhances 1L-1 a -induced OPG

production in both PDL cells and hGFs, whereas AP-1
suppresses 1L-1 a -induced OPG production in

PDL cells. Higher expression of c-fos in PDL cells than in
hGF's may implicate a role of PDL cells in

alveolar bone resorption in periodontitis.
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Histological and biochemical analyses of oxidation stress at
the inflammation site of periodontal diseases
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3) MEATDEIER

During the years of 2009 and 2010, we initiated a new study
developing a technique directly demonstrating oxydative
status in periodontal tissue associated with bacterial
periodontitis. This will clarify factors involved in initiation
and continuation of immunological responses toward
bacterial infection in periondontium.

We also continued our study identifying the presence of a
molecular complex on the cell surface involving heparan
sulfate proteoglycans, and the role of heparan sulfate chains
on the integrity of membrane raft structure. Biochemical
properties of heparan sulfate proteoglycans point to the
presence of intimate molecular interactions in specialized
domains of cell surface and their importance in the cellular
signaling mechanisms. Research results, using isolation
procedures of plasma membrane and identification of
several membrane proteins together with heparan sulfate
proteoglycans, indicated that cholesterol-rich, cell surface
microdomains constitute one of specialized functional units
of the plasma membrane and are associated with a species



of cell surface heparan sulfate proteoglycan, syndecan-4.
Biological significance of heparan sulfate proteoglycans in
specialized membrane domains will be further investigated.
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1) RFREA

(1) OEEICEZABRBRODPFAH=XL (RA)
Molecular mechanism of bone destruction by oral cancer
T4 THAROFFRER T, FElE L F oML
FRAEVERS SRS ATE Ly IS X 2 5 E RIGT I
RANKL O AaME 2 L T b 2 & %
M5 22 L7 (BONE 43:621-627,2008) 0 4L 5 D #EH
. FEMIE A S 2O T % S L CRMESF iRl o
RANKLZEHZFL L, IS L2 8HELTTEL TS
CLERBLTCVD, FAIEZOMEFMICHE T 272
DI, DR LR X 2 B Earic By 5 IL-6,
PTHrP D% & 2 T L 720 € OfR TRV LB
HMIFEIZE 5 IL-6 Z A L T 525, B OMGHESF IR
B LIL6FEAZBEIREL TWEZ 2P L2IZL
720 F 72, FEMING O REA S % PTHrP A% B AE 21 i
DIL6HEAEIZLG L TWH I EERL, 612, O
WERF E R REMIaR 7 X — K~ 7 A OHELLE T2
TAHIEIZEY, b FOBEOFHEREICHLL 22E
TNV EES 52 L2 L72. (Amer J Pathol |, in

press)

(2) BF#MAaa1L(CH 7 3 Notch, BMP, CCN3 D% &l
(®B)

Role of Notch, BMP and CCN3 in osteoblast differentiation
FK 41X CCN32SBMP B & U Notch (ZHi fg 41 THE &
52 EI2& ). BMPO Y 7 )V 2l L, Notch ¥ 7
FTVERFEEILTE2ZE2H LI L TE 72, ARIET
X CCN3 Bl E MR bG35 2 L 2Rd &
L1, CONSDEHANDIER % & SICHET 5720
W2y BT AR B2 CCNS % i@ #2881 4 5 transgenic
mice & CCN3 knockout mice @ & #% % f##F L T\ %,
Fo. INSHDOY Y RIIBIT BB HEBREOBAT L AT
2> TWwWh, (J Cell Commun Signal. 3:135-145,2009, Dev
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Growth Differ 51:55-67,2009)

(B) EHLVUBHEBDINViVOERXA X -2 TEZD
EYEFZNCAEREOEL (KC)

REHOin vivol oA A — T v 7k ERE L THlB X
O E OB 7 BT E L L. UL o THELO
AEMEFHR 255 2 2 HNE LT O3 % 1T
272
OFEE - BEEICB T MR EEOMIEEM in vivo £ 2

— v TIERT

ML A T4 r— Y ZMABAAIEN T VAT 2 =
v 7 <9 A (Fucci~ w7 A, WG IEH (GLED) %R,
W (SGZMHI) R CTHEIINTEZ2) OWB L UOH
R DOFEL - FEBRELHR L 72, TOREK. TNHD
R DA - FEEBRFETIZ, MR Sy — 2 2sThibI2,
S B L OGRS 22T Cnd T L2 BIg L.,
TR RR L & OB RIS N7z, 72, B
AR LT B MR oM EI R E 2 Bl 9 5 2 &
T, FHEICES-T 20k Gefliie) SEEIORZ2H Y
EEBRETLILIIHIILTnD, E6I2, ¥T7T57
1 v T aOFFEREIZBIT A HEE O in vivo imaging
\ZHEI L7z (Pro Natl Acad Sci USA in press)o
@EIIKICA A= ¥ 7L B ERMILENL 7 + A b

) — (ERERHA) OffEsL

TR OFIEIRITCA A — T ¥ 7 Hifh 2 Bd L CTE% D
FEHE - JERGBAEIZ BT B F M. B, BeE o
BN 74X M) — OBREEHAD ZATv. T OMIIBA/NGE
ERMEORE SRR - LML & ofifgzeiic X %
VEOR G &, R - BUEIL L7z SHICINSDF
PN RS AN AN E RS b RN Nl i oA e N
N =2 OEEBNT S RO E B X O
L OB & R 729 A AN L 7,



(4) BEMHREEEICS T2 BMPO&RE (KD)

VE MBS | PR B T T A - BRI BT TR AR
SN BEHA A L U DB T, ORI L BB L
EZHNTVDEH, RIEICBITDHE - B LA ONFIER]
R IE T ICH O PIZ I N TV v, 20720 R
Fe I IR PE R IR E |2 35 1) 5 BMP O & % 158 L 72,
ZFORER, WIS ERE 1 B0 B R, 1A
2134612 BMP-2, BMP4 2 2B L TH 0 . E#EMER & D 7
ML 7z 5524 o #F MliE ~ D 43b 1 BMP antagonist
T& % Noggin IZ & D Il Efze & 512, BMP-2135;
A B 2 kEMa 05t~ — 7 — O %B %2
H L7z TS ORI, BRI S I AE T 1308 B
fa. BEEEAOHMIIEATH & BMPs % A L. ZN 64 —
N7 TA Y 8T 7T A HNAER L C I R N
DFELIFRETH H8E - BILEOFEIZEHG LT
ZLARELTHEDY . NogginZ YFOBMPT ¥ ¥ T=Z k
(2 &) B BEAE (2 B Bk - B kA 2 T &
A A HEME & 7R L 726 (Biochem Biophys Res Commun
379:914-919,2009)

2)

3) MEABTDIEEL

(D Nakanishi S, Sakamoto K, Yoshitake H, Kino K, Amagasa
T, Yamaguchi A: Bone morphogenetic proteins are
involved in the pathobiology of synovial chondromatosis.
Biochem Biophys Res Commun 379:914-919,2009

Synovial chondromatosis is characterized by the
formation of osteocartilaginous nodules (free bodies)
under the surface of the synovial membrane in joints.
Free bodies and synovium isolated from synovial
chondromatosis patients expressed high levels of BMP-

2 and BMP-4 mRNAs. BMP-2 stimulated the expression
of Sox9, ColZ2al, and Aggrecan mRNAs in free-body and
synovial cells and that of Runx2, Collal, and Osteocalcin
mRNAs in the free-body cells only. BMP-2 increased the
number of alcian blue-positive colonies in the free-body
cell culture but not in the synovial cell culture. Noggin
suppressed the expression of Sox9, Col2al, Aggrecan, and
Runx2 mRNAs in both the free-body and synovial cells.
Further, it inhibited Osteocalcin expression in the free-
body cells. These results suggest that BMPs are involved
in the pathobiology of cartilaginous and osteogenic
metaplasia observed in synovial chondromatosis.

Annual Report 2009 207



(@ Kadouchi I, Sakamoto K, Liu T, Murakami T, Kobayashi

E, Hoshino Y, Yamaguchi A: Latexin is involved in
bone morphogenetic protein-Z-induced chondrocyte
differentiation. Biochem Biophys Res Commun 378;6000-
6004,2009

Latexin is the only known carboxypeptidase A inhibitor
in mammals. We previously demonstrated that BMP-

2 significantly induced latexin expression in Runx2-
deficient mesenchymal cells (RD-C6 cells) , during
chondrocyte and osteoblast differentiation. In this study,
we investigated latexin expression in the skeleton and its
role in chondrocyte differentiation. Immunohistochemical
studies revealed that proliferating and prehypertrophic
chondrocytes expressed latexin during skeletogenesis
and bone fracture repair. In the early phase of bone
fracture, latexin mRNA expression was dramatically
upregulated. BMP-2 upregulated the expression of

the mRNAs of latexin, Col2al, and the gene encoding
aggrecan (Agcl) in a micromass culture of C3H10T1/2
cells. Overexpression of latexin additively stimulated
the BMP-2-induced expression of the mRNAs of Col2a,
Agcl, and CollOal. BMP-2 treatment upregulated Sox9
expression, and Sox9 stimulated the promoter activity
of latexin. These results indicate that latexin is involved
in BMP-Z-induced chondrocyte differentiation and

plays an important role in skeletogenesis and skeletal
regeneration.

@ Katsube K, Ichikawa S, Katsuki Y, Kihara T, Terai M,

Lau LF, Tamamura Y, Takeda S, Umezawa A, Sakamoto
K, Yamaguchi A. CCN3 and bone marrow cells. J Cell
Commun Signal. 3:135-145,2009

CCN3 expression was observed in a broad variety of
tissues from the early stage of development. However, a
kind of loss of function in mice (CCN3 del VWC domain
-/-) demonstrated mild abnormality, which indicates that
CCN3 may not be critical for the normal embryogenesis
as a single gene. The importance of CCN3 in bone
marrow environment becomes to be recognized by the
studies of hematopoietic stem cells and Chronic Myeloid
Leukemia cells. CCN3 expression in bone marrow has
been denied by several investigations, but we found
CCNa3 positive stromal and hematopoietic cells at bone
extremities with a new antibody although they are a
very few populations. We investigated the expression
pattern of CCN3 in the cultured bone marrow derived
mesenchymal stem cells and found its preference for
osteogenic differentiation. From the analyses of in vitro
experiment using an osteogenic mesenchymal stem

cell line, Kusa-Al, we found that CCN3 downregulates
osteogenesis by two different pathways; suppression
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of BMP and stimulation of Notch. Secreted CCN3 from
Kusa cells inhibited the differentiation of osteoblasts in
separate culture, which indicates the paracrine manner
of CCN3 activity. CCN3 may also affect the extracellular
environment of the niche for hematopoietic stem cells.

@ Katsube K, Sakamoto K, Tamamura Y, Yamaguchi

A. Role of CCN, a vertebrate specific gene family, in
development. Dev Growth Differ 51:55-67,2009

The CCN family of genes constitutes six members

of small secreted cysteine rich proteins, which exists
only in vertebrates. The major members of CCN are
CCN1 (Cyr61) , CCN2 (CTGF) , and CCN3 (Nov) .
CCN4, CCNb, and CCN6 were formerly reported to be
in the Wisp family, but they are now integrated into
CCN due to the resemblance of their four principal
modules: insulin like growth factor binding protein, von
Willebrand factor type C, thrombospondin type 1, and
carboxy-terminal domain. CCNs show a wide and highly
variable expression pattern in adult and in embryonic
tissues, but most studies have focused on their principal
role in osteo/chondrogenesis and vasculo/angiogenesis
from the aspect of migration, growth, and differentiation
of mesenchymal cells. CCN proteins simultaneously
integrate and modulate the signals of integrins, bone
morphogenetic protein, vascular endothelial growth
factor, Wnt, and Notch by direct binding. However, the
priority in the use of the signals is different depending
on the cell status. Even the equivalent counterparts
show a difference in signal usage among species. It may
be that the evolution of the CCN family continues to
keep pace with vertebrate evolution itself.

(® Kayamori K, Sakamoto K, Nakashima T, Takayanagi

T, Morita K, Omura K, Nguyen ST, Miki Y, limura

T, Himeno A, Akashi T, Yamada-Okabe H, Ogata E,
Yamaguchi A: Roles of IL-6 and PTHrP in osteoclast
formation associated with oral cancers: The significance
of IL-6 synthesized by stromal cells in response to cancer
cells. Amer ] Pathol (in press)

We investigated the roles of interleukin-6 (IL-6) and
parathyroid hormone-related peptide (PTHrP) in oral
squamous cell carcinoma (OSCC) -induced osteoclast
formation. Microarray analyses performed on 43 human
OSCC specimens revealed that many of the specimens
overexpressed PTHrP mRNA, but a few overexpressed
IL-6 mRNA. Immunohistochemical analysis revealed
that IL-6 was expressed not only in cancer cells but
also in fibroblasts and osteoclasts at the tumor-bone
interface. Many of the IL-6-positive cells coexpressed
vimentin. Conditioned medium (CM) derived from the



culture of oral cancer cell lines (BHY, Ca9-22, HSC3, and
HO1l-u-1) stimulated Rankl expression in stromal cells
and osteoclast formation. Antibodies against both human
PTHrP and mouse IL-6 receptor suppressed Rankl in
ST2 cells and osteoclast formation induced by CM from
BHY and Ca9-22, although the inhibitory effects of IL6
antibody were greater than those of PTHrP antibody.
CM derived from all of the OSCC cell lines effectively
induced IL-6 expression in stromal cells, and the
induction was partially blocked by anti-PTHrP antibody.
Xenografts of HSC3 cells onto the periosteal region of
the parietal bone in athymic mice presented histology
and expression profiles of RANKL and IL-6 similar to

those observed in bone-invasive human OSCC specimens.

These results indicate that OSCC provides a suitable
microenvironment for osteoclast formation not only
by producing IL-6 and PTHrP but also by stimulating
stromal cells to synthesize IL-6.

(®Sugiyama M, Sakaue-Sawano A, Iimura T, Fukami K,
Kitaguchi T, Kawakami K, Okamoto H, Higashijima SI,
Miyawaki A. Illuminating cell-cycle progression in the
developing zebrafish embryo. Proc Natl Acad Sci U S A.
2009 Nov 18. [Epub ahead of print]

By exploiting the cell-cycle-dependent proteolysis of
two ubiquitination oscillators, human Cdtl and geminin,
which are the direct substrates of SCF (Skp2) and
APC (Cdhl) complexes, respectively, Fucci technique
labels mammalian cell nuclei in G (1) and S/G (2) /
M phases with different colors. Transgenic mice
expressing these G (1) and S/G (2) /M markers offer
a powerful means to investigate the coordination of the
cell cycle with morphogenetic processes. We attempted
to introduce these markers into zebrafish embryos to
take advantage of their favorable optical properties.
However, although the fundamental mechanisms for cell-

cycle control appear to be well conserved among species,

the G (1) marker based on the SCF (Skp2) -mediated
degradation of human Cdtl did not work in fish cells,
probably because the marker was not ubiquitinated
properly by a fish E3 ligase complex. We describe here
the generation of a Fucci derivative using zebrafish
homologs of Cdtl and geminin, which provides sweeping
views of cell proliferation in whole fish embryos.
Remarkably, we discovered two anterior-to-posterior
waves of cell-cycle transitions, G (1) /S and M/G (1) ,
in the differentiating notochord. Our study demonstrates
the effectiveness of using the Cul4 (Ddbl) -mediated
Cdtl degradation pathway common to all metazoans for
the development of a G (1) marker that works in the
nonmammalian animal model.
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chondromatosis. Biochem Biophys Res Commun 379:914-
919,2009
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involved in bone morphogenetic protein-2-induced
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Commun 378;6000-6004,2009

3. Katsube K, Ichikawa S, Katsuki Y, Kihara T, Terai M,
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A. Role of CCN, a vertebrate specific gene family, in
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Yamaguchi A: Roles of IL-6 and PTHrP in osteoclast
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formation associated with oral cancers: The significance
of IL-6 synthesized by stromal cells in response to cancer
cells. Amer J Pathol
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-+ AkiraYamaguchi: Role of BMP and Notch signaling in
osteoblast differentiation. The 26th Naito Conference.
Awaji Yumebutai International Conference Center, Nov.
5, 2009
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1) HRDFEESE
EERHBESEDET IV 7 XD L AR FGFR2
(QFSIES
Analysis of a model mouse of craniosynostosis and the
effect of soluble FGFR2

Apert syndrome @ J& [& 1% Fibroblast Growth Factor
2 (FGFR2) OMEN T A A v TH 2 Igl & Igll DG
BHEIBIC BT 5 S252W B L U'P253RDEFRTH b, L
MLaDSH. ZOFREDOT TN A 1 = X LA 7%
MBI EN TV B, I TFGFR2 Illc S252W % %
FEINIZ i\ n T35 A L 72 transgenic mouse (S252W) &,
FGFR2 IIlc S252W 2> S MIIEN N A A4 > % RIS % 1%
BMoar A 727 bax@EfETEA L7z transgenic mouse
(SOL) % fEH L. AT L 720 S252W HIsk ML, 7
DAY Ly FRETHRESN, TVAY T+ AT 75—
VIHHEPTIHE L7z S HICREAEY T ZADOFMETIZ
S252W Hk OMIfa % BoAl L 72 & 2 A BETHEE L )S
FEINTe —H. SOLOMBEERM L /-2 H, &
M EITEL AN o720 S 5H12S8252W & SOL
DM~ 7 A% L TR LNz~ ZAHkOM L,
SWO06 DB Rk D~ 7 Z Offifig & gL <, 7 W
Uy by FRETRESN, TVAH) T+ A7 75 —F
EES R Z IR L7z, BERIEWC &2, Z offifle % %%
AT AOFMEL N IZRHE L 7285 K. SOL H & O
TR & o THES N LB ARSI L7z, b
RLOAERIL. FGFR2 Illc S252W O #xF-HEREIZRT L T\
ZOHMIEBN FX A 22 RIS 2 EHOoa A 57 b
WEHSY =7y PELTHERRZ EZRET %,

BIEMHEIEA (C&FE L 2 ERREORGIRES L ORERIE/N
2>

Preferred chewing side-dependent two-point discrimination
and cortical activation pattern of tactile tongue sensation
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RO B, 1) HOKEBMEICEG2EDH 5 H 2)
TR OB R 5 PR D B H BEE
MMM (PCS) L OB#AEFTRL I ETHbL, 127D
WHEIIBWTC, RIS FHER R E % F\VCPCS %
FI%E L7z RIS, T ORIBR - KBk - Bk 24 501 fleE o
x5z, EAO28F3 (TPD) BfiE% L7z, &
U2 FERERYRE AL 5k (IMRT) % VTl
e/t — IR RS (S1) 1281 2GR 27 v
Box b L7, Z2o8%, TPDBMEIXRISE. K. H
BB & B I oNBIN L7, F 70, Kok - FIBkAH
LERIZ BT PCSHI D J A3JE PCSHNIZ e TH A/
Eholz, —FH. PCSOXMMESLIZ BT 2 IGHR 7 v
D) DIEPCS DA EISLIZHRTHEIZE D> 720 L
FOKRD? S, HIEE L BT/ NS 12 PCSIKAE
WEAET DI EDRBENTZ, ZD X)) Rk, 10
MEAASEL I LIZHFGE L TR EEZ LN,

fMRI 5 S UMRIBNEEZ AWV AOBERSEORS LV
RIHRREREAR
Brain and peripheral functional analysis of cleft speech
using fMRI and MRI movie

MEOFHEZ (CLP) BEIIBI 2B EFREIOZERS
FREIFEN TV b, HERFHEOFM L CLP DA &
DREE % 5% B THREERR LB I G (IMRD B
X O'MRIZHE % (MRI movie) & H W T, BkII#ER2
B (k) FEE (NSRBI UNERH) RICBT 5 MR
W78 o LRI S A E R 2 AT L 7o BB,
WIHN10% E MRS IEREZ 34 (L4
BLOWAE2%, ) BWAITED 14O HBROE R (K
HREEDHY) Tholo TOFR, IMRIFERD S 13,
WERRIEERIZIE, CLP DA I A2 b 6 3 EE AT EF
AERIE L 720 AVSRERTREICIE, B E 2 O ISR
Ex K LBWCLP AR ICB W CILESRTE ., —ES)



BB L OVNEDSIRE L7275, HEmEL AT 5CLPA
BBV TUIBEA AR E ARG L 720 — 7. MRI movie
FEB,H I, AAEEREROFTRRE, BEEB LT
WEEEZALR2WVCLPEZ TIXEML Tz, 1
HFEELHTHCLPEETIIITE AEEILL 2h o7,
INLOFRLS . BERIIBW NG Yy v BI Y
KIS E R, BEEEOR B KF LAHEICH
FWLTWD I EATREBE NIz,

VIV 7 OERBOERSCEARICET 59 FHIE

Molecular mechanism of severe periodontitis in Marfan
syndrome

DERRHED FERER ¥ >~ /%7 fibrillin-l # 2 — F 3 %
FBNL# {2 ¥ i3, O ORB)IRTE 8 2 J55R) . B 1%
(BmaE). B ORKBEERE) 2% EERE T 218
Marfan SEFEHOELHELF TH L. ZOEBETIEIESH
WCEEZHRBARBICRETAZLFMON TS, £
ORI IAHTH 5, 2 TFbnl D#EET 2 UL
L 7z hypomorphic mice (Mg A) 12 BRI B JE < B %
FHE LB 21T o 72,

WEAEREICTH & S ARFERE D, Mg ANT HEATIIH
JE % 5 A P.gingivalis % R FRBEEI A1 2 H 4551 3 Ik
SHTERLWBEREETVE AV, REEIE, &
3T Marfan FEERE O LCMEREE E L THEAI NS Z
& 784 \» Angiotensin 1I receptor blocker (ARB) @ —
DTHLTNVIVIVE Y OWEAREIIH S 21EH %
CMEHET L 720 TV IV 8 v OFREK PO TN,
P.gingivalis # Mg A N7 T4 T 12 ER S8 72 il 5k
INEAEICHHI L7z 5122 0WEE, M oL
TGF-b L)L & TNF- a L~V & 4 R\ L 720

ISR X ), Anglotensin II receptor blocker
(ARB) (2L IE DA B, shEEEO 7B HETH
NI R 3R T B 2 EATRIE SN2,

WOBEICHET - MEETFENR
Gene analysis for human tooth regeneration

B OFELR R RIED L Bk ix, HE, BE. AL
o o OPERRICERZEEZFIZEIL, BEFEO
QOLICEAN e 2% 5.2 %o HOTE X 4 reverse
geneticZe 7 70 —F & L CAMETIZ, 6 ARKULEDOZH
BRI E I A S, FEEEREICEEST 57 — A
(Familial oligodontia) @ # 1z F T 217> T & 72 A
AEFEIE. 3HEARIC 72 5 T Familial oligodontia % 29 %
FARDBALA T AT > 720

L #EfE T AT O & H. 2 O FHR 2B\ T Familial
oligodontia % 7R 97 3% 12, BWFEER L 1) i D 55412
B 2 HERESBEICHRE SN TV 2B R FPAXIIZ,
7L — a3y 7 PROBEEFARE (321_322insG) % 7
SEL72e T OREIIRE 4 LM TRAF S 4L, DNA #
A hE%x #0 paired domain \ZfF7E L 726

2. 2 OFKFHAW T Familial oligodontia # b 2 Wi 5
b DNA BB 2 JR i 7272 X BB TFIEIT 247 o 728
£, 321 322insGiE 6N e Ao 72,

3. 321_322insG DZE FIB IR F-1ERE % in vitro THEHT L 726
COERBET % COSTIZHMBTEALLKE, ¥
HER Y o8y LR D 321_322insG IE R s e d
Sy Z oo OFEEWEIIE D 2 EATRIBENT,

EXMSBEIEZE2T HEHICHT5OBANSLVH
EORHOMmE
Dentofacial characteristics in patients with oligodontia

SR MLHH KIEE (oligodontia:OD) & (. &' LA
AMTHERIIIZ 6 B DL DR A BN O R % 52 5 IRFE %
W, AERE R AE (ectodermal dysplasia: ED) %
FLOETHEREEEO—LKIRE LTHET 2 IERE
HED L O L, B ORI RE 730 % W IFER
HMEOD DIZHHEIN D, FRHR20EE L ) AIIZB W
T, EDEZ OWAEILGEEICRRAEHE ST 2,
ZD—7j OD % 2§ % EEOFAEHIIZ OV TORE
M E I v, £ 2 TARIZED BgiZ, OD OFHE
B O R 2 dil L, RS IEmEIC BT 5 mE )
RO THE DL LTz, BB, JEBEFEEODIC
IZED B & FEEC (ectrodactyly-ectodarmal dysplasia-
clefting) JEMEMEDER % & Lo FEF: 1) KAWEDF
¥ RIBENL, JEBEMEOD T104 4, FEREMEMEOD T.0A
Th o720 2) ED. FFFEBBEMEOD I T 5B A IR R[]
D Zlgz L, skeletal Class IIIMAM OFREE /R L. %A
KEREBOHE TN E Do 720 3) EECIEMBRETIE,
TEEERRICHEIZ WS, PEETEEO K A SRR
MABFEHEEZEZ H5NEBROBINERDIZ. 4) KA
SRR RAMASEBEREE . IR BRE I IL 12 B S/ N B
(ZH b B ICRRD S 7z, 5) FEMBEREMEOD TIdkA
W OTRERE & S E TR0 52—, IHERFEEOD T
3 TH o7z 2N DORERO BN RIHHGHR
T H7zoTid. ANR— ADEHE LA EEOMIEL
ZHBLEDNH Y BETRRRDOER D X OEEEOUE
ZIEFBIE B X OHIfG R © & o 72 WS R AHE R S 5
Thbdo Lo T, BEMOMBBIEHEIZB W TIE,
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FEAHEEET ORI L ) THORENE DY Ol & 2§
IGHEETH] & KABE D AR — A EF PO VIEATRIB S N7z,

ERMSHERIEEFIEZETPAXINER ERFRD
£33

Pathogenic mechanisms of tooth agenesis linked to paired
domain mutations in human PAXO9.

A, BERTTH5HPAXIDZERIC L - THMR
PR RIRME R B RIS T S S b
ZEPHEINT, Lo L, BREMREROMEIZ
IO RET AL KEHBI—EHELZHRT, &2
PAXODOEENFE SN E LTH, RIBT Lk % HE
T20EREER Z EVHKRTH L. T, ERMICK
ABIEDORIBEF| &I TPAXOOE R & KW ADH %
(genotype-phenotype correlation) =M 52295 2 &
FHME LFtEZ VR L7z, Fe LT, PAX9D
DNA #& & #8185 T & % paired domain NIZFEH 5L 5 4
FTHESINTL8DDmissense BREZHFT LEE
5 28T OFREIRNT. % 5 A © 7 4+ YT 4 7 A
OFFExHE & & L7s DNAKATER Pax9 2SIE %
WETHEZZLNTWEBmpd R Msxl D7 HE—F —
WHPEICK & A % 528 % missense B % H T 5 K%
TIXZ C ORI E ROz, LLEL D, DNARETHE
HIRIBEAL R RIBR B B % 5 2 T B T e & 7RI
L. COMREHIEZTFZHESHIZ, @z vy 7
WO RELRIUEDEEZ BN,

COBRA-DHPLC&EICE B T v IV IIVN—FEREDE
ETFEW Y AT LDORER

Development of a diagnostic system of Russell-

Silver Syndrome based on the combined bisulfite

restriction analysis-denaturing high-performance liquid
chromatography (COBRA-DHPLC) assay

7 v IO —EFER (RSS) (MIM % 180860) 1.
BEEIE, =M, S8iEL E8E L. NT
FUE & BHMIEN O IHHET 5. HBIEREOWN LR L 2 5
r—2A0% < CPH164E & 0 M@ s f) . 5=
BOZWNITHERERSL T OFTHZRIIRERERE RO,
RSS - ¥1d. 11pl55 EIZFEAL % FF 2 HI9 # 5 T D
differentially methylated region (DMR) #%3E X F AL
BN, BIETHRITPEEOSHMIEEECTCH L, 2 FE
THEAE AT 1213 bisulfite-clone-sequencing AT H W &
NTEH, EREAE LEMR-O, BEL AT
LA DORFENFE/ZNT & 720 £ 2T, combined bisulfite
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restriction analysis-denaturing high-performance liquid
chromatography (COBRA-DHPLC) # % H \» 72 RSS
DHW v AT L O T ATz RIS 7/ A
DNAZHIH L NA Vv 7 7 4 M, H19 O DMR
FHIK % PCR CHiE L 720 PCREW % #IREL3% (Hinf
1) ¥ L. DHPLCIZ & 1) Yl - JELIIr O #2531
AF VAL HM L 72 SREEBEE LT HAA
RSS#H 74 L % 224 % v 720 4 [l COBRA-
DHPLC #: & fit 3k @ bisulfite-clone-sequencing ¥ % It #&
L7248, HIOEMRT O X F VALFRIZE L. WEILE
WHBEDPEBEIZA LN, RKiEOFHEPEIL S N,
COBRA-DHPLC I & 2 @35 22740 2 F WALD T
fEIZ83% TH o 72D K L. RSSHEETHH 34 2510%
A& LRV A F VA LE 2 IR L7zo R L ) RSSO
ZFZWrAs, AP ORHEIZER-TRE L o720

A - OEBEEICHTI3BEEREDER
Application of distraction osteogensis in patients with cleft
lip and palate

T, HFLWEHAOANEZ R T L IUER - IERE
HIR L CHERENEH SN TS, L5081
BRE - OFRBEICBT L LHEETOLHEICH L CTLe
Fort I BIBIE R 2. F 23R OMELHAE DL E L
HigE L CHRitEEREMZ#EHE L, RIFafERE/TW
%o RMFFETIIEEREOMEHICEL T, KB LU
BER 722 2 AR Rt X ) BT 2 AT WL T Of R 21572 1)
MERHE T 5#5 | 1 OWE AINEIERZOFEL| T A
Y — PN RERIIEN R AR Z L2k ). EFEOFER]T)
ZHIE LU ISEME 21T o 726 B EERERIMR W ER]
IZBWTC, EREHDT 7 FX— M) FEG [0 LR
MHEWZ EATRE S N7z, 2) T - EAEE O 3RIT T —
¥ OfEA FERMATHZOCT., sy, B X O EE
DEF T — 5 HEOIRITIEMRE WY 7 by =7 (STL-
Rugle®, Medic Engineering. H#B) % F\» T[] — K&
RIHET A L&D B - AR OZ L Z 5l %
FHEEME L2, 3) BHRBAMMRALtoYy 32 -2 3
v :Le Fort T BIBIERAIC & % BHRIEAMEZ L & 3kTT
YIalb—v3a3rV7 b (SimPlant® OMS ver 12, <
FNTIAXFTUEN Iy r, TH) w21t
T & L 7oA R, FRICRERBIC BV TE OA—3K
RO,



HESERPADEOBRIHICEXERRS 5L 2HE
The effects of hyperbaric oxygen to tooth movement into
the regenerated area after distraction osteogenesis

TAEBIERIC L o TEUZHETNOROBE) I $
LIEIHA SN o0, DEOFHEELZHEL:
FEE I UCRR L 7o BRI X 2 v —
BEEMICHRTERE Y @ S5 LIEREIZBT 5
ML QYN - AALIEHAE - KAIEBR OGN & % M55
AR SN TE Y, R TOHETDOH BRI
PE SN TV D, LA LEOBEITH L CORSULRE
FHREICET HHERITE AL SN VOPBIRT
HbHo TIT, BEEIZL > THELZENICHEDOEE)
AT o 72 ORI ER R O R % R Bk o s AR E P oo i
CERRAR IC B\ THLRRAY - BUOHRSRIRAT & I 2 5
CEERWMFEOHBE L7z, 10IEDO Y — 7 )V K% Hv,
R FEAE AN G 3 AAH M ER 2 FHER 2 A L 72 10mm D A K
B RAEZER L. £ OB RIEHAIZA2 > Imm/ H D
HETIOHMBEREAITV, BEREETHE RER
B IERIALZM D o THEG L7z, 20 HM25ATA TH
RIEERFRICETE L -5 ix mAUE B R L L. B&E.
B O OR - mORERE o oM GESIE) -
FOH (EAHED) 2BV CTERERT, &R
TS L A& AT 70 F70, BREMEIE Mann-
Whitney U-test 172 720 ‘B8 BN 2> S Hr A BRI
B S N7m CROEMIN BV CESER R OS5 H
PEBEICE P o T2 T72. FEM T EREHIA»S b
ST B TS 05 RH - & 3% - &R
BUTHEBEICEHWMEZ R Lz, SHELNTERE - &
P - MEROAEEZET. B5AEREEH T CHER
HANANDOEROBEZITH) T &I & D FEFNOET [
BV TIMEF M S NHER L E 2 SNz, BT
RIZX D HAE L 2ENICEORBE %179 BB RERE SR
WA Z LT, BEROES M TIZEREES 1
BHITREMEDRIE S 17z,

RREEZHIXZAN- b 2T LDLOD=RT/N—
FHNT A ZDER

Evaluation of the three-demensional-virtual-face for
diagnosis of congenital anomalies

MAEIZENOEIEER Tk b £ ORRETEEE
L, BEERLCELT— 2B EL. &
KEFBEOBW - G TowEE 2, ks
ZW - BRI R T AR RBEEBM =+ A= b
AT DML, EIRY A7 2 0FEBREEDTE 12,

T RIEREBOK T0%|ZBHFBH I FIRNOH 2 78D, K
VAT ADESRDIEREDIZOIZIE, EROMEIERE
ARG Z EDWHTH D EEZ DH. HMNEHREED
BlEL LA THEETH 2. R AT LIS
IR R 2 ) AN 2 BRI 2 ) A
N5 728 JeRFVH BH OFHZFRI IO = ITITEWRD 5
FREFEEOHFHAAL, WAL LTHEETE RN
WILN—=F ¥ VT 24 ARER L, KT AT AT AR
L2 R AREREDOBNE Lz 3DTV YA EH
W, BREEHREBOEREZ DO =KITET — & OFHI
AT, FTED T — & TAUE %, RO T A Y —
TV—=LDT AT A YT RV, ZRICEREE /N —
FXNT A AR L720 GHIEIN—T v V7 24 A
DERFEREL L TORUEOFM 21T 77—
NGRS - T L. N—Fx V7 A ADMAL LT
DRFFHIZ 1TV, BEHEE T 5, EREFENN—F ¥
V7 2 A ADBEONBEOH., ZWLF 2= AT
ANDIN=F v )V 7 2 ADEA, Elearning ~EH L.
HMROFRE - FRIZo LD, BEHEDOQOLDI LIz &
D5

ARAEERICH T 2RTIERRANABEE 22 X7 DEYFE
RY1RE!

The roles of dentin extracellular matrix proteins in
mineralized tissues.

N FE TBMP % &% H\ - B — Rk R BT
OFEER, FLk & Y &S iz b b ioko
S EBAESERICRE SN TE D, JEFTYMT
IR & M-SR D IR 2 FAIIENIT) LT nv,
CIUCIERFEIBRA L7237 70 7RG 2 ) w7z
LT, mRIZaS -y e FooEE s s L
FIKALA 1 = X 0% FREICHIT A 2 LAk 515
5Thb, KFFEOHEY vy L LT, Fas—4>
Py R ETHRGZ M EN TV DIEDSPP (4
FHyT7a) vE{by »82) THhbo 4EIDSPP A G
FRAIKALZ T Yy ha— L L Twbh, 2F W%
FEAKALD A H = X BN CH R85 2 &
M TE7 DSPP/ v 7 77 b (KO) ¥ ZADRFH
M ClERAIKIEE S CH 2 RFRTEATER L T 525,
Z-EDSPPKO~™w A & 57231 KO~ ™ A %%/ L7
FTVKOY T ADWEFNT L7& 2 A, DSPPKO~ ™~
ZANZH O N2 ZFHEOIRKSEE L . FAETIT WS
FHEDIERZ > T20 o T FFHEDOHIKILEIH T
B AEBOLAIKALIZIET2) Y ORBENFEETH S
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ZENbh ol £ 2 AT, DSPPIZ 1AM mRNA 75
BRENZOERIZEICDSP L DPPD2DOD % 5y
W RENTHERET 2 LEZ LN TWER, ZREFND
g TN VDOWTOERENIARHTH 5720 £2T. &
FEDSPO A% R A EISBREFEHT LT ATV 2=y
7<% A% DSPPKO~ ™7 A & ZHE X GRMT L72 & 2 A,
FAIRALHTRR I B THIKAL & A L 2T /a2 72 L
L DPPAFAE L R r o 72728 Fef i 70 47 IK 1 IR
GHRIBIE I LA Lot DEOZ DD, 54
RIS & 2 IEH 2 R RIE & M5 R - YR
HORFEEER, in vitro 12 BT A R FEHEMULIK
LB R Y, 35— R—ADNNL AT TILOH
IO LERNT - 2 BoNeEZOND,

IFXIEHBENEE S /N7 OWEEERER
Functional analysis of enamel extracellular matrix proteins
T ANVEEEASE (AD d&5HMIZ T F X VE
MR b, FENLGEEILELA, EEZME
B E ORER ERFICEE LR L7257,
IS AVERBIIC T 2 VEEMEr S s b &
NIBDI) bRLELEZEDLDOET AT 2=V ThH
D, 2HFHICZVDOIET AT TIAF U THLD, Th
S50k MIBULBIZFRELERFY TIIAIZTE
RITZEVPMENTVD, SHFEAIE, ZD2O0H
By 237 R FARHICRIBE 7237 AOFRBRNZONWT
T L7c0 7AYo=V /T AUTTAF VTN
777+ (Amel X-/-/Ambn-/-) Y7 Ak, 7TAOY =
= /v 779 b (Amel X-/-) BLUFT AT T AT
¥/ vz 7vh (Ambn/-) EHEL CHEICHE VTS,
ANVEEAF LTV, TF AVEPHET S L3k
o 72 Amel X-/-/Ambn-/-B X " Ambn-/-< 7 AT
E. TS AVIEMEAS T F A NVEE D SR AN, AR
FERD = XV O & & D54 L T B 2 & 3HERE
ENTze TFRANVEMBO S VX EREBTO T 7 A4V
Z2WICEAIKEI TR L72& 25, Ambn-/- RERFIZ
RhoGDI (Arhgdia: Rho 7 7 I V) = &£ 7 7= X 7
LA NgEEERT) OFHE AN R SN2 Rho7 7
3 —=GF 3 70E, HER Rho IZOAFE T & 5
W& o BREEN LT, vNEDZElL. T2 F U E
BT RNIF VO ERFEL. DWW TIME
FROGMHAZIH> TW5 Z 205, Ambn AL
B E G 2 FERC = A VIFEMaDTEREZ L% 5
SR LTSI EAVRE I NIz TF XVERTZAS
FEZ D7 v FIETIE, T F OV A A% 1)
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BEREIFR LI EIRBEINTBY ., 5% 7 v FZiER
BIBWTT AT T T AF OREEA: E 23T 5
PENE Z NIz

EE£ - th - BERH

(Trichodentoosseous (TDO) syndrome) M
WEFTDRBPBHEBRA H =X LD

In vivo impact of a 4 bp deletion mutation in the DLX3

gene: understanding the mechanisms of TDO syndrome
phenotypes.

B -th- B BER  (Trichodentoosseous (TDO)
W ARV (R o S IR ZE B R E
(Ectodermal dysplasia; ED) @12 THhbE INTWh,
WA 2 E52 - R - BEBEHECTIE, BEXER T ANVE
WA EDIED, HFEESCEETOEHLELZ B2 7,
FNICHEFRETIEGIES R OSN3, To8E1E
EEREE 20 ETHOKREGREIEE L KIZTZTT
7 TF AOVETEEAEH S CIEEREICE R 2 EEL 5]
ST RRUEDY D Do BAEE TIZ, BE - th - BIEME
HOFEN#ETThHDLXS #HnT LOLRDY 47
WCE o TR A BN) = 3 U H3d A Z L HBH
LTw2hs, ZORBABEHO A7 = XL L TIEA
e mih% v, o ld4n, BiEREsI &I $2 LT
H BB c571_574delGGGGERIZDOWT M T YV AT =
=v 7 (TG) ¥ ZAZEAERH L AL~V OEBIA (HE8)
DA HEE Lz, v A23kb-Collal 7HE— % —
TIERDLX3 2B/ A, REBIIBIT2H
TR AR E O 5O L RFED EA L7z TG~ A/
RO ERHERMEEZREE L& 2 AFFMg~051L
TRAER ERR Y — 7 — O LABR O NI=05, ~ 7 A4
RN CIEEEBGEED LA RSN b o 7 BUEHIE
JEuiEeld. TG~ 7 AHREEM TERT L, 2hidd
B C R O AN T OB E MO, B L UE
W~ — I — DA & —F L7z —Ji Tl O IFN-
yIBELAPRONZ 00, ERETIEB SIS
MW T B LI Lo THELPFISREI SN TS L
M SNz SEEH L7z~ A3, B ERFHIINT
ZERDLX3Z BB SE/Y T AET NV TH Y. BUEHRIC
BIFATY AOERM (yva 54 X0) I2o0WT
ek 2 AP Th %,

syndrome) (.
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3) MAATEXEL

Preferred chewing side-dependent two-point discrimination
and cortical activation pattern of tactile tongue sensation
The purpose of this study was to investigate (1) whether
the sensory threshold of the tongue differed according

to the side and (2) whether the pattern of hemispheric
cortical activation by tactile tongue stimulation differed,
with special attention to the preferred chewing side (PCS) .
The PCS was determined with a mandibular kinesiograph
in 12 healthy adults. The mean thresholds for two-point
discrimination (TPD) in the anterior, canine and posterior
regions on both sides of the tongue, and those between PCS
and non-PCS in each region were statistically compared. In
the functional magnetic resonance imaging study, tactile
stimulation was delivered to either side of the tongue

with acrylic balls via a mandibular splint. Activated voxel
numbers in the bilateral primary somatosensory cortex
(S1) were statistically compared. The threshold of TPD
increased in the order of the anterior, canine and posterior
regions. Moreover, this threshold was significantly smaller
on the PCS than on the non-PCS in both the canine and
posterior regions. Moreover, the number of activated voxels
in S1 contralateral to the PCS was significantly greater
than that in S1 contralateral to the non-PCS.

Diagnosis of Russell-Silver Syndrome by the Combined
Bisulfite Restriction Analysis - Denaturing High-
performance Liquid Chromatography Assay

Russell-Silver syndrome (RSS) is characterized by prenatal
and postnatal growth retardation, triangular facies, and
fifth-finger clinodactyly. Half of all patients with RSS have
hypomethylation of the differentially methylated region
(DMR) of the H19 gene on chromosome 11p15.5. Hence,

a quantitative methylation analysis of this region can

be useful for the molecular diagnosis of RSS. However,
conventional assays based onbisulfite-clone-sequencing are
rather time and labor consuming and are not suitable for
clinical use. In the present study, we investigated a possible
method of quantitatively determining H19 hypomethylation
in RSS patients using a combined COBRA (combined
bisulfite restriction analysis) -DHPLC (denaturing high-
performance liquid chromatography) assay. An analysis of 7
RSS patients using the COBRA-DHPLC assay demonstrated
that 3 of the 7 RSS patients had a low methylation index

of around 10%. A comparison of the methylation indices
obtained using COBRA-DHPLC and conventional bisulfite-
clone-sequencing revealed an excellent intermethod
agreement. In summary, we have developed a robust, rapid,
and cost-effective COBRA-DHPLC based screening system
for Russell-Silver syndrome.

Systemic and maxillofacial characteristics of individuals
affected by Beckwith-Wiedemann syndrome who have not
received a glossectomy

Beckwith-Wiedemann syndrome (BWS) is a genetic
disorder characterized by exomphalos, macroglossia and
gigantism. Previous studies reported a wide variation in
the skeletal and occlusal characteristics in individuals
affected by BWS. However, these studies were performed
by analyzing individuals both who had and had not received
a glossectomy, which has a high impact on the jaw growth
and occlusion. To highlight the intrinsic characteristics

of BWS, seven Japanese affected individuals without
glossectomy were analyzed in this study. Seven individuals
who had been diagnosed as BWS by medical specialists
and had not undergone glossectomy, were analyzed.
Cephalograms and dental casts were taken and systemic
complications were recorded at the first visit. Individuals
uniformly showed a higher birth height and weight,
macroglossia, large anterior cranial base and mandibular
body. They exhibited a wide dental arch and an anterior
open bite due to the undererupted and proclined anterior
teeth. A wide variation was seen in the gonial angle but a
facial height was overall large. As intrinsic characteristics
of BWS, individuals exhibited macroglossia resulting in

an anterior open bite and a wide dental arch. A long

facial height and an enlarged anterior cranial base and
mandibular body were also noted.

A Mongolian hypohidrotic ectodermal dysplasia patient
with a novel P121S variant

Hypohidrotic ectodermal dysplasia is a genetic disorder
characterized by diminished or a lack of sweating,
congenital missing teeth, and sparse or an absence of hair.
Three genes, EDA, EDAR, and EDARADD, all related

to tumor necrosis factor (TNF) signaling, have been
reported as responsible genes for this disorder. DNA
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analysis of EDA, EDAR, and EDARADD was performed
on a Mongolian patient by polymerase chain reaction-
direct sequencing. The 5-year-old Mongolian individual had
no erupted deciduous or permanent teeth. A panoramic
radiograph showed only one tooth in the right mandible. His
hair and eyebrows were sparse, but he did not show short
stature. He showed diminished sweating, but the nails of his
fingers and toes were normal. Based on these conditions,

he was diagnosed with hypohidrotic ectodermal dysplasia.
There was no gene mutation of EDA or EDAR. A novel
heterozygous variant (P121S; ¢.361C>T) was identified in
the death domain of EDARADD (NM_080738) . No other
member of his family was affected, and this variant was
not identified in his parents or maternal grandparents.

This study reports an individual affected with hypohidrotic
ectodermal dysplasia with a novel heterozygous P121S
variant in the death domain of EDARADD.

Marfan Syndrome and Its Disorder in Periodontal Tissues
Fibrillin-1 is a major microfibrillar protein and characterized
by calcium binding EGF-like (cbEGF) domain. Association
between fibrillin-1 and TGF-b is a recent topic of this field
and this interaction is known to inactivate and target TGF-b
action. FBN1 encoding fibrillin-1 is a responsible gene for
Marfan syndrome type 1 (MIM ) 154700) , characterized
by increased height and long limbs, ectopia lentis, and
cardiovascular disorders, such as mitral valve prolapse and
aortic dilation and regurgitation. Animal models suggest
that the abnormal TGF-b signaling is underlying as the
pathogenesis of these conditions. Besides skeletal, ocular and
cardiovascular conditions, severe periodontitis is frequently
seen in affected patients. To clarify the unknown function
of elastic system fibers in the periodontal ligament (PDL) ,
PDL-cells were isolated from a Marfan syndrome type 1
patient who was with the severe periodontitis and had a
mutation in one of the cbEGF domain of fibrillin-1. These
results suggested that wild-type fibrillin-1 was required for
the normal cell alignment and tissue architecture of PDLs.
Evidences are now accumulated to suggest that fibrillin-1
sis one of the molecule involved in the interaction between
cell and extracellular matrix.

Human diseases accompanied with abnormal tooth roots
Tooth development is a complicated process characterized
by reciprocal interactions between the dental epithelia
and mesenchyme. During this process, inner and outer
enamel epithelia form a double-layer sheath, Hertwig'

s epithelial root sheath, after crown formation. A close
association is suggested between this root sheath and root
dentin. Many genetic human diseases are associated with
abnormal roots. Down syndrome, caused by trisomy 21, is
frequently associated with short roots. In Turner syndrome,
which is caused by monosomy or partial absence of the
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X chromosome, characteristic extra multiroots are seen

in the mandibular premolars. Oculo-facio-cardio-dental
(OFCD) syndrome is associated with extremely long roots.
Clinical observations postulate the following two points:

1) Abnormal tooth roots are accompanied by abnormal
crowns. This indicates that crown and root formation is a
sequential process and the latter is closely related to the
former. 2) Multiple root abnormality is seen syndromically
but not solely as a dental condition. This implies that
regulators of tooth development are likely to be involved
in the development of other tissues, such as the limbs, eyes
and heart.

Application of distraction osteogensis in patients with cleft
lip and palate

Recently, distraction osteogenesis (DOG) has been applied
to patients showing severe maxillary deficiency with

cleft lip and palate. We have reported excellent outcomes
relating to Le Fort I distraction for maxillary retardation
and dentoalveolar distraction aiming at cleft closure and
alveolar bone augmentation. In this field, clinical studies
were carried out and following results were obtained. 1)
Measurement of distraction force: The results of force
measurement using micro tension gauges indicated that
cases with low distraction efficiency would demonstrate
high tension/activation ratio. 2) Integration of three-
dimensional (3D) hard/soft tissue data: The framework for
evaluating the change of hard and soft tissue in DOG was
established by using image analysis software (STL-Rugle®,
Medic Engineering, Kyoto) . Hard and soft tissue data of
CT, hard tissue data of dental cast model incorporated by
3D scanner, and facial surface data incorporated by 3D
digitizer were integrated into a common reference frame. 3)
Simulation of soft tissue change in DOG: Soft tissue change
in Le Fort I DOG was simulated by 3D software (SimPlant®
OMS ver.12, Materialized Dental Japan, Chiba) . As the
result, discordance between the real soft tissue change and
the simulation was detected especially in the nasal region.

Pathogenic mechanisms of tooth agenesis linked to paired
domain mutations in human PAX9.

Mutations in the paired-domain transcription factor

PAX9 are associated with non-syndromic tooth agenesis
that preferentially affects posterior dentition. Of the 18
mutations identified to date, eight are phenotypically well-
characterized missense mutations within the DNA-binding
paired domain. We determined the structural and functional
consequences of these paired domain missense mutations
and correlated our findings with the associated dental
phenotype variations. In vitro testing included subcellular
localization, protein-protein interactions between MSX1
and mutant PAX9 proteins, binding of PAX9 mutants to a
DNA consensus site and transcriptional activation from the



Pax9 effector promoters Bmp4 and Msx1 with and without
MSX1 as co-activator. Our structure-based studies, which
modeled DNA binding and subdomain stability, were able
to predict functional consequences quite reliably.

Dentofacial characteristics in patients with oligodontia
Oligodontia (OD) is congenital agenesis of six permanent
teeth or more, excluding third molars. Syndromic oligodontia
(S-OD) is one of phenotype associated with congenital
anomalies, such as ectodermal dysplasia (ED) . On the
other hand, oligodontia involving anomalies with only teeth
is termed nonsyndromic oligodontia (NS-OD) . This study
aimed to investigate dentofacial characteristics in OD cases
and to help planning the treatment. S-OD cases in this study
included ED and EEC (ectrodactyly-ectodarmal dysplasia-
clefting) syndrome. The results were as follows: 1) Mean
numbers of congenital missing permanent teeth were 10.4
and 9.0 in S-OD and NS-OD cases, respectively. 2) ED and
NS-OD showed counterclockwise rotation of mandible and
skeletal Class II. 3) EEC syndrome revealed retarded point
B possibly induced by missing lower incisors. 4) Congenital
missing of permanent premolars was most frequent in

both S-OD and NS-OD cases. 5) Abnormal crown shape
and amelogenesis imperfecta of permanent teeth were
found more commonly in S-OD than those in NS-OD. For
attainment of occlusal function and aesthetical profile in
comprehensive orthodontic/prosthodontic treatment of OD
cases, elongation of maxillary molars aiming at mandibular
clockwise rotation and space maintenance for prosthetics
would be required in their growing stage.

The effects of hyperbaric oxygen to tooth movement into
the regenerated area after distraction osteogenesis

To analyze the effect of hyperbaric oxygen (HBO) on
regenerated bone in distracted areas by histological and
radiological analysis. It was hypothesized the application of
HBO to a tooth movement into the distracted area would
accelerate ossification and vascularization of newly formed
bone in the distracted space. 10 dogs were used. After
creating a 10-mm length bone defect, a bony segment was
translocated into the defect area. Following the distraction
period, tooth movement was started and the dogs were
divided into two groups. 150 days after osteotomy, the
distracted area around the moving tooth was evaluated
radiologically and histologically. Differences between groups
were confirmed by Mann-Whitney rank test. Trabecular
bone density and cortical and subcortical bone area
measured by peripheral quantitative computed tomography
in the HBO group were significantly higher than those

in the control group. Histological observations revealed
regenerated bone and blood vessels formation in the tension
site of the moving tooth in the HBO group. The regenerated
bone structure measured by bone histomorphometry was

larger, more active in bone formation in the HBO group.
Applying HBO to tooth movement into a distracted area
appears to accelerate ossification and vascularization of
regenerated bone in the distracted area.

Dental information that can be offered in the genetic
counseling of Turner syndrome

The aim of this study is to provide with useful information
for the genetic counseling of Turner syndrome. We
examined 7 patients in orthodontic clinic of Turner
syndrome about their characteristics of oral manifestations.
The following is the result.1.Chief complaint: malocclusion
2Initial visit: 7 years 3 months to 11 years 11 months.

3. Type of malocclusion: maxillary protrusion bcases, spaced
arch 2 cases. 4. High palate: 6 cases. The most of them
have maxillary protrusion caused by their small mandible.
They need to guide their mandible forward during growth
spurt with maxillary expansion correcting of narrow palate.
For the success of their orthodontic treatment, we have to
know their effect of growth hormone therapy and estimate
the skeletal maturation.

Clinical experience with the use of the new internal device
for maxillary distraction osteogenesis

We clinically applied a new internal device for maxillary
distraction osteogenesis; The Maxillary Distractor System.
This internal distractor was used in a 17-year-old man
with a bilateral cleft lip and palate. Before distraction, he
presented with a retrognathic maxilla with a minus 11 mm
overjet. Following a bilateral alveolar bone graft with iliac
bone 5 months before maxillary distraction, a Le Fort I
osteotomy was performed and an internal distractor was
placed under general anesthesia. After a 4-day latency
period, internal maxillary distraction was performed

at a rate of 1 mm/day achieved by two activations per
day. Cephalometric analysis showed a 15 mm maxillary
advancement. After a 4-day consolidation period, a removal
of the device and plate fixation surgery was performed
under general anesthesia. The intraoral finding 8 months
after plate fixation was showed good occlusion. The bone
formation at the front of the maxillary sinus was evaluated
using computed tomography (CT) , showing partial bone
formation 3 months after plate fixation surgery. This device
is more useful for larger maxillary distraction than other
internal devices used previously by incorporating parts of
various lengths.

Non-Prosthetic treatment with segmental osteotomy and
bone grafting in patients with cleft lip and palate

The aim of this study is to present surgical combined
comprehensive orthodontic treatment of two adult cases
with unilateral CLP. Case 1: A male with left-CLP. The
midline of upper central incisors was shifted 7 mm to the
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right, the lateral incisor on the right (#12) showed palatal
transposition, and the size of residual alveolar cleft was 7
mm. Le Fort I segmental osteotomy of major segment with
incision between #11 and #13 to make space for alignment
of #12, and simultaneous bone grafting into the extended
alveolar bone were performed at age 18 years 4 months.
Case 2: A male with left-CLP. The midline of upper central
incisors was shifted 8 mm to the right, the size of residual
alveolar cleft was 14 mm. For the purpose of midline
correction and cleft closure, segmental osteotomy of major
and minor segments and simultaneous bone grafting were
performed at age 22 years 4 months. The present cases
did not require prosthetic treatment. Segmental osteotomy
in combination with bone grafting would be the treatment
alternatives in the comprehensive orthodontic treatment for
adult patients with CLP.

Assessment of bone maturity applying modal analysis after
orthognathic surgery

The purpose of this study is to assess bone maturity after
orthognathic surgery applying modal analysis that is one

of the noninvasive methods of revealing the dynamic
characteristics of a structure by investigating how each
component vibrates at its own natural frequency. Two
female patients diagnosed to apply maxillary orthognathic
surgery were included. One of the subjects had left
unilateral complete cleft lip and palate. Modal testing was
carried out at the pre-operation, 3 months post-operation
and over 12 months post-operation. The measurement
system was composed of an impact hammer, Laser-Doppler
Vibrometer, Fast Fourier Transform (FFT) -analyzer and
personal computer installed with modal analysis software.
The upper right central incisor was struck with the impact
hammer, and the response at each measurement point on
the upper anterior teeth was detected using Laser-Doppler
Vibrometer. Then the transfer function was obtained from
each measurement point using FFT-analyzer. Finally, a
computer analysis was performed and modal parameters
such as modal shape, natural frequency and damping ratio
were calculated. The modal parameters had varied as

the progress after the operation. The parameters of over
12 months post-operation got to be close to those of pre-
operation.

Osteogenesis by gradually expanding the interface
between bone surface and periosteum enhanced by bone
marrow stem cell administration in Rabbits.

Periosteal distraction for osteogenesis is expected to
generate new bone without limitations resulting from

the width of the osteotomized segment in distraction
osteogenesis. However, the bone tissue newly formed by
periosteal distraction is generally not suitable for occlusal
forces because it is rich in interstitial fatty tissue. Therefore,
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the development of alternative strategies for periosteal
distraction is necessary to induce effective bone formation
that will lead to a reduction of the treatment period and

to obtain functional bone capable of withstanding occlusal
force. This study was performed to investigate whether
the administration of mesencymal stem cells (MSCs)
promotes bone formation at the gap created by periosteal
distraction. Following elevation of the mesh plate placed
subperiosteally in rabbit parietal bones, rabbit MSCs were
administered into the gap. Controls received phosphate-
buffered saline. The MSC administrated group showed
significantly increased volume, height, bone mineral density,
and bone mineral content in newly formed bone tissues at
the gaps compared with the control group (P <.05) , which
was examined by microcomputed tomography. Histological
analysis revealed that the newly formed bone tissues
showed both type I collagen and osteocalcin expression

in the MSC-administration group. MSC administration

may be useful to induce osteogenesis at sites of periosteal
distraction.

Dentin sialoprotein and dentin phosphoprotein have
distinct roles in dentin mineralization.

Dentin sialophosphoprotein (DSPP) , a major non-
collagenous matrix protein of odontoblasts, is proteolytically
cleaved into dentin sialoprotein (DSP) and dentin
phosphoprotein (DPP) . Previous studies revealed that
DSPP null mice display a phenotype similar to human
autosomal dominant dentinogenesis imperfecta, in which
teeth have widened predentin and irregular dentin
mineralization resulting in sporadic unmineralized areas in
dentin and frequent pulp exposure. Earlier in vitro studies
suggested that DPP, but not DSP, plays a significant role in
initiation and maturation of dentin mineralization. However,
the precise in vivo roles of DSP and DPP are far from clear.
Here we report the generation of DPPcKO mice, in which
only DSP is expressed in a DSPP null background, resulting
in a conditional DPP knockout. DPPcKO teeth show a
partial rescue of the DSPP null phenotype with the restored
predentin width, an absence of irregular unmineralized
areas in dentin, and less frequent pulp exposure. Micro-
computed tomography analysis of DPPcKO molars further
confirmed this partial rescue with a significant recovery in
the dentin volume, but not in the dentin mineral density.
These results indicate distinct roles of DSP and DPP

in dentin mineralization, with DSP regulating initiation

of dentin mineralization, and DPP being involved in the
maturation of mineralized dentin.

Synthesis and intracellular transportation of type

| procollagen during functional differentiation of
odontoblasts.

The expression of type I collagen, the most component of



dentin extracellular matrix proteins (ECMs) in odontoblast
is correlated with the activity of dentin formation. Since
odontoblast possesses a distinct cellular process for

protein transport into the dentinal tubule, it may possess
important roles on intracellular protein localization.

Type I collagen is synthesized as procollagen, which is
immediately converted to collagen upon secretion. After
characterization of antiserum to rat type I procollagen,

we investigated the intracellular localization of type I
procollagen in odontoblasts during and after dentinogenesis,
using immunohistochemistry and in situ hybridization. The
level of mRNA expression decreased during dentinogenesis,
whereas the intracellular localization of type I procollagen
in odontoblast processes become more distinct. The
percentage of dentinal tubules with type I procollagen
increased significantly with aging. Odontoblasts in pulp
horn, in particular, showed moderate expression of type

I procollagen after dentinogenesis. Since loss of occlusion
also caused a significant decrease in type I procollagen,

we concluded that occlusal stimulation activated type I
procollagen synthesis in odontoblasts. We also suggest that
analysis of intracellular transport of type I procollagen via
odontoblast processes may be a new approach to evaluation
of odontoblast function.

Genetic evidence for key roles of decorin and biglycan in
dentin mineralization.

Targeted disruption of the dentin sialophosphoprotein
(DSPP) gene in the mice (Dspp-/-) results in dentin
mineralization defects with enlarged predentin phenotype
similar to human dentinogenesis imperfecta type III. Using
DSPP/biglycan (Dspp-/-Bgn-/0) and DSPP/decorin (Dspp-
/-Den-/-) double knockout mice, here we determined

that the enlarged predentin layer in Dspp-/- teeth is
rescued in the absence of decorin, but not in the absence
of biglycan. However, Fourier transform infrared (FTIR)
spectroscopy analysis reveals similar hypomineralization
of dentin in both Dspp-/-Bgn-/0 and Dspp-/-Dcn-/- teeth.
Atomic force microscopy (AFM) analysis of collagen
fibrils in dentin shows subtle differences in the collagen
fibril morphology in these genotypes. The reduction of
enlarged predentin in Dspp-/-Dcn-/- mice suggests that the
elevated level of decorin in Dspp-/- predentin interferes
with the mineralization process at the dentin mineralization
front. On the other hand, the lack of DSPP and biglycan
leads to the increased number of calcospherites in Dspp-/-
Bgn-/0 predentin, suggesting that a failure in coalescence
of calcospherites was augmented in Dspp-/-Bgn-/0 teeth

as compared to Dspp-/- teeth. These findings indicate that
normal expression of small leucine rich proteoglycans, such
as biglycan and decorin, plays an important role in the
highly orchestrated process of dentin mineralization.

Synergistic Roles of Amelogenin and Ameloblastin.
Amelogenin and ameloblastin, the major enamel matrix
proteins, are important for enamel mineral- ization. To
identify their synergistic roles in enamel development, we
generated Amel X-/-/Ambn-/- mice. These mice showed
additional enamel defects in comparison with Amel X-/- or
Ambn-/- mice. In 7-day- old Amel X-/-/Ambn-/- mice, not
only was the ameloblast layer irregular and detached from
the enamel surface, as in Ambn-/-, but also, the enamel
width was significantly reduced in the double-null mice

as compared with Amel X-/- or Ambn-/- mice. Proteomic
analysis of the double-null teeth revealed increased levels
of RhoGDI (Arhgdia) , a Rho-family-specific guanine
nucleotide dissociation inhibitor, which is involved in
important cellular processes, such as cell attachment. Both
Amel X-/-/Ambn-/- mice and Ambn-/- mice displayed
positive staining with RhoGDI anti- body in the irregularly
shaped ameloblasts detached from the matrix. Ameloblastin-
regulated expression of RhoGDI suggests that Rho-mediated
signaling pathway might play a role in enamel formation.

In vivo impact of a 4 bp deletion mutation in the DLX3
gene on bone development.

Distal-less 3 (DLX3) gene mutations are etiologic for
Tricho-Dento-Osseous syndrome. To investigate the

in vivo impact of mutant DLX3 on bone development,

we established transgenic (TG) mice expressing the
¢.571_574delGGGG DLX-3 gene mutation (MT-DLX3)
driven by a mouse 2.3kb-Collal promoter. Micro-computed
tomographic analyses demonstrated markedly increased
trabecular bone volume and bone mineral density in
femora from TG mice. In ex vivo experiments, TG mice
showed enhanced differentiation of bone marrow stromal
cells to osteoblasts and increased expression levels of
bone formation markers. However, TG mice did not

show enhanced dynamic bone formation rates in in vivo
fluorochrome double labeling experiments. Osteoclastic
differentiation capacities of bone marrow monocytes were
reduced in TG mice in the presence of osteoclastogenic
factors and the numbers of TRAP (+) osteoclasts on distal
metaphyseal trabecular bone surfaces were significantly
decreased. TRACP 5b and CTX serum levels were
significantly decreased in TG mice, while IFN- y levels
were significantly increased. These data demonstrate
that increased levels of IFN- y decrease osteoclast

bone resorption activities, contributing to the enhanced
trabecular bone volume and mineral density in these

TG mice. These data suggest a novel role for this DLX3
mutation in osteoclast differentiation and bone resorption.
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ABOR (Associacao Brasileira de Ortodontia e Ortopedia
Facial) , Brasilia-DF - Brasil, October 811, 2009 7R
. Tsuji M, Baba Y, Suzuki S, Moriyama K. Non-prosthetic
treatment with segmental osteotomies and bone
grafting in patients with cleft lip and palate. 11th
International Congress on Cleft Lip and Palate and
Related Craniofacial Anomalies, Foltaleza, September
10-13, 2009 7R

. Kataoka K, Baba Y, Honda A, Suzuki S, Ohbayashi N,
Kurabayashi T, Moriyama K. Integration of three-
dimensional hard/soft tissue data in patients treated
with orthognathic surgery. 11th International Congress
on Cleft Lip and Palate and Related Craniofacial
Anomalies, Foltaleza, September 10-13, 2009 7X .

. Honda A, Baba Y, Kataoka K, Suzuki S, Moriyama K.
Long-term study of skeletal changes after maxillary
distraction in growing children with cleft lip and palate.
11th International Congress on Cleft Lip and Palate and
Related Craniofacial Anomalies, Foltaleza, September
10-13, 2009 [HIBH

. Iida T, Hoshiai H, Hatsuno K, Taniguchi H, Tsuji M,
Baba Y, Suzuki S, Moriyama K. Assessment of bone
maturity by modal analysis after orthognathic surgery.
11th International Congress on Cleft Lip and Palate and
Related Craniofacial Anomalies, Foltaleza, September
10-13, 2009 7R

. Inoue-Arai MS, Ono T, Honda E, Kurabayashi T,
Moriyama K. Geometrical changes in the tongue shape
during articulation in subjects with and without CLP
revealed by MRI movie. 11th International Congress on
Cleft Lip and Palate and Related Craniofacial Anomalies,
Fortaleza, September 10-13, 2009 158

. Inoue-Arai MS, Sato-Wakabayashi M, Ono T, Honda

E, Kurabayashi T, Moriyama K. Mapping of brain
activation areas in covert and overt articulation in
subjects with and without cleft lip and palate. 11th
International Congress on Cleft Lip and Palate and
Related Craniofacial Anomalies, Fortaleza, September
10-13, 2009 7R

10. Suda N, Kawafuji A, Ogawa T, Tsuji M, Moriyama.

Characteristics of Japanese Beckwith-Wiedemann
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15.
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1.

syndrome patients without glossectomy. 85th Congress
of the European Orthodontic Society, Helsinki, June 10-
14,2009 [H8H

Ogawa T, Wirahadi Kusumah S, Moriyama K.
Dentofacial changes of a congenital myopathy patient
after orthodontic treatment. 85th Congress of the
European Orthodontic Society, Helsinki, June 10-14, 2009
TR,

Yokota T, Ono T, Miyamoto JJ, Takada J, Moriyama

K. Mandibular hinge axis in skeletal Class III subjects
with posterior unilateral crossbite. 85th Congress of the
European Orthodontic Society, Helsinki, June 10-14, 2009
A

Takada J, Ono T, Miyamoto JJ, Yokota T, Moriyama K.
Relationship between buccolingual position and angle

of molars and intraoral pressure in subjects with facial
asymmetry. 85th Congress of the European Orthodontic
Society, Helsinki, June 10-14, 2009 7% .

Kataoka K, Baba Y, Honda A, Kawafuji A, Ishizaki T,
Suzuki S, Moriyama K. Measurement of traction force
using micro tension gauges in maxillary distraction
osteogenesis. 66th American Cleft Palate Association
Annual Meeting, Scottsdale, Arizona, April 20-25, 2009
N

Takahashi Y, Suda N, Yamakoshi Y, Baba O, Moriyama K.
Amelogenin is a potent inhibitor of odontoclastic root
resorption. 88th General Session & Exhibition of the
International Association for Dental Research, Miami,
April 1-4, 2009 [185

Ganjargal G, Suda N, Takahashi, Y, Hamada N,
Moriyama K. Accelerated alveolar bone resorption in
mouse model of Marfan syndrome. 83th General Session
& Exhibition of the International Association for Dental
Research, Miami, April 1-4, 2009 7% &
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Takashi Ono: Neuro-orthodontics: an intersection
of orthodontics with applied neurophysiology.
Symposium “Basic Science - Physiology” , 7th
International Orthodontic Congress, Feb 6-9, 2010 ,
Sydney

Takashi Ono: Control mechanisms of tongue
posture. 36th Annual International Conference on
Craniofacial Research ( “Presymposium”) , Feb 26,
2010, University of Michigan

Keiji Moriyama: Differential Diagnosis and
Treatment for Class III malocclusion 7° Congresso
da Associacao Brasileira Ortodontia e Ortopedia
Facial (ABOR) , October 11, 2009, Brasilia,Brazil
Keiji Moriyama: Special Lecture -Some
Considerations in the Treatment of Cleft Lip/Palate
Patients. Hospital De Rehabilitacdo De Anomalias
Craniofaciais Da Universidade de Sao Paoulo,
October 9, 2009, Bauru, Brazil

Keiji Moriyama: Symposium Orthognatic surgery,
Surgical Orthodontic Treatment for Cleft Lip/
Palate Patients. 11th International Congress on Cleft
Lip and Palate and Related Craniofacial Anomalies,
September 11, 2009, Fortaleza, Brazil

Takashi Ono: An application of MRI technology to
analyze speech-related central/peripheral function
in cleft lip/palate. Symposium “Imaging and new
technology in CLP” , 11th International Congress
on Cleft Lip and Palate and Related Craniofacial
Anomalies, Sept 10-13, 2009, Fortaleza/Brazil
Yoshiyuki Baba: Distraction Osteogenesis in the
Treatment of Cleft Lip and Palate. 3th Annual
Meeting of Korean CLPA, June 14, 2009, Seoul
Keiji Moriyama: Symposium; Molecular Mechanisms

of Craniofacial Development and Craniosynostosis.
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- Characterization of the Osteoblast Phenotype

in Apert Syndrome. TADR/AADR/CADR 87th
General Session and Exhibition, April 1, 2009, Miami
Florida, US.A.

9. Keiji Morioyama: Function and regulation of
osteopontin during orthodontic tooth movement.
2009 The Angle Society East Component Meeting,
March 29, 2009, Newport, Rhode Island, US.A.
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Functional analysis of extra cellular matrix proteins as
signaling molecules predominantly expressed in tooth
enamel and dentin.
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1) HRDFEESE
1LERT7#ZX 72— MSHAENAROAZ TN |-
A5—45 2 EE 1% (HAp/Col) DRIREBTKICEZ
-2
Development and evaluation of a novel artificial bone -
porous hydroxyapatite / collagen composite.

HAp/Col ZABEIINETH ). £ 72208 ERE
REOBME LT, Baiie Moy v 7)) v ras
ZRALNTVEZ b, BHBIEGREETHLEA T +
AT A= ML, BHEEOGEE. 17721
W B 2 2T AT RS R VW EE R bz, 22
TOY FRBEIZLILE HAp/Col Bl L, fliai, i
RDYERT + AT+ 4 — MEGOAEET A5 HES
RATo720 ZOME. CAT+ A7+ — MeGIZLD
A2 TT 2 N ORIPRAERIE L 727217 T L, TBRE NS
H @ mineralization b ZEIET 5 Z L AHERR S N7zo 72,
WA HG- 2 ATV, eGPk L7223 T ATtk
BLRCEER L2 EDE, WRHOADERAT + A
74— O BEROEER R SIS E SR 2 LN
RS N7z FEBIZIHAp/Col & BB I T A B2,
WRDFG72F T% L WRIOKRGOHEL ZET 54
PHIRIE S 720

2yBRBEICEZSIENIFOXITNEAL - 05—
7 o8& (HAp/Col) DHEMAYEE, BRI, RV
BREREENDRE

Effects of gamma ray irradiation on mechanical property,

osteoconductivity, and absorption of porous hydroxyapatite/
collagen (HAp/Col)

HAp/Colid 77 > < # 2 X D S b 25, 7> <t
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Repair of Large Osteochondral Defects in Rabbits Using

Porous Hydroxyapatite/Collagen (HAp/Col) and Fibroblast
Growth Factor-2 (FGF-2)
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Bone regeneration with autologous plasma, bone marrow
stromal cells, and porous beta-tricalcium phosphate in
nonhuman primates.

To potentiate the bone formation capability of bone marrow
stromal cell (BMSC) /beta-tricalcium phosphate (beta-
TCP) constructs, we devised an autologous plasma-based
construct. We tested its effectiveness and investigated
the effects of its components on a monkey ectopic bone
formation model. The autologous plasma (platelet-rich
plasma, PRP, or platelet-poor plasma, PPP) /BMSC/beta-
TCP construct (R group or P group) showed significantly
more bone formation at 3 and 6 weeks after implantation
than a conventional BMSC/beta-TCP construct using a
culture medium (M group) . There was no significant
difference between the P and R groups. Moreover, the P
group constructs with a 10-fold lower cell concentration
yielded equivalent bone formation to the M group at 5
weeks after implantation. To elucidate the effect of fibrin
and serum contained in the plasma, five constructs were
prepared using the following cell vehicles: autologous serum
+ fibrinogen (0, 1, 4, or 16 mg/mL) or phosphate-buffered
saline + fibrinogen (4 mg/mL) . The serum + fibrinogen
(4 mg/mL, physiological concentration of monkeys)
construct showed the most abundant bone formation at 3
weeks after implantation, though at 5 weeks no statistical
difference existed among the groups. Autologous plasma
efficiently promoted osteogenesis of BMSCs/porous beta-
TCP constructs, and both fibrin and serum proved to play
significant roles in the mechanism.

Effects of gamma-ray irradiation on mechanical properties,
osteoconductivity, and absorption of porous hydroxyapatite/
collagen.

In this study, the effects of gamma-ray irradiation on the
mechanical properties, absorbability, and osteoconductivity
of porous hydroxyapatite/collagen (HAp/Col) were
investigated. Porous HAp/Col was exposed to 16, 25, 35,

or 50 kGy of gamma-ray irradiation. The compressive
elastic modulus showed irradiation dose-dependence, with a
particularly pronounced decrease in the 50-kGy treatment
group. An in vitro enzymatic digestion test showed that
gamma-ray irradiation of porous HAp/Col resulted in
accelerated degradation by collagenase. For in vivo studies,
porous HAp/Col was transplanted into the back muscles or
bone defects in the femoral condyle of rats. Specimens were
obtained at 2, 4, and 8 weeks postoperatively. Absorption

of the implants in the muscle was time- and irradiation
dose-dependent, with notable absorption for the 35- and 50-
kGy groups at 2 weeks. At the skeletal sites, porous HAp/
Col demonstrated high osteoconductivity in all irradiation
treatment groups. Interestingly, not only implant absorption
but also bone formation was irradiation dose-dependent at
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early time points.

Isolating Osteogenic Progenitor Cells From Trabecular
Bone For Bone Tissue Engineering.

Trabecular bone fragments can be percutaneously
harvested from the ilium using methods that are similar
in invasiveness to aspiration of bone marrow. In this
study, we investigated the use of the trabecular bone as a
cell source for bone tissue engineering. Trabecular bone
derived progenitor cells (TB cells) were isolated with a
simple method in which trabecular fragments were first
cultured as explants, and then the cells were released by
trypsin digestion and advanced to a monolayer culture.
The properties of TB cells prepared in this procedure
were compared with bone marrow derived progenitor
cells (BM cells) . A large number of TB cells could be
obtained with less variation among donors, compared to
BM cells. In multiple harvests of donor tissue through the
same aspiration hole at the cortex, TB cells could be more
consistently obtained in primary culture. The proliferative
potential of BM and TB cells was similar in serial
subculture. TB cells showed a higher ALP expression in
the surface marker analysis and greater in vitro osteogenic
abilities than BM cells after the initial 14 days of culture.
In in vivo bone formation studies, TB cells also showed

a higher osteogenic potential than BM cells. The results
of this study suggest that TB cells can be considered an
attractive source for clinical bone regeneration.

Repair of large osteochondral defects in rabbits using
porous hydroxyapatite/collagen (HAp/Col) and fibroblast
growth factor-2 (FGF-2) .

Articular cartilage has a limited capacity for self-

renewal. This article reports the development of a porous
hydroxyapatite/collagen (HAp/Col) scaffold as a bone void
filler and a vehicle for drug administration. The scaffold
consists of HAp nanocrystals and type I atelocollagen.

The purpose of this study was to investigate the efficacy
of porous HAp/Col impregnated with FGF-2 to repair
large osteochondral defects in a rabbit model. Ninety-six
cylindrical osteochondral defects 5 mm in diameter and 5
mm in depth were created in the femoral trochlear groove
of the right knee. Animals were assigned to one of four
treatment groups: porous HAp/Col impregnated with 50
microl of FGF-2 at a concentration of 10 or 100 microg/
ml (FGF10 or FGF100 group) ; porous HAp/Col with 50
microl of PBS (HAp/Col group) ; and no implantation
(defect group) . The defect areas were examined grossly
and histologically. Subchondral bone regeneration was
quantified 3, 6, 12, and 24 weeks after surgery. Abundant
bone formation was observed in the HAp/Col implanted
groups as compared to the defect group. The FGF10 group
displayed not only the most abundant bone regeneration



but also the most satisfactory cartilage regeneration,

with cartilage presenting a hyaline-like appearance.

These findings suggest that porous HAp/Col with FGF-2
augments the cartilage repair process.

Elucidation of a microRNA regulatory mechanism of
osteoblast differentiation

Growing evidence shows that microRNAs (miRNAs)
regulate various developmental and homeostatic events in
vertebrates and invertebrates. Osteoblast differentiation is
a key step in proper skeletal development and acquisition
of bone mass; however, the physiological role of non-coding
small RNAs, especially miRNAs, in osteoblast differentiation
remains elusive. Here, through comprehensive analysis of
miRNAs expression during osteoblast differentiation, we
show that miR-206, previously viewed as a muscle-specific
miRNA, is a key regulator of this process. miR-206 was
expressed in osteoblasts, and its expression decreased over
the course of osteoblast differentiation. Overexpression of
miR-206 in osteoblasts inhibited their differentiation, and
conversely, knockdown of miR-206 expression promoted
osteoblast differentiation. In silico analysis and molecular
experiments revealed Connexin 43 (Cx43) , a major gap
junction protein in osteoblasts, as a target of miR-206,

and restoration of Cx43 expression in miR-206-expressing
osteoblasts rescued them from the inhibitory effect of miR-
206 on osteoblast differentiation. Finally, transgenic mice
expressing miR-206 in osteoblasts developed a low bone
mass phenotype due to impaired osteoblast differentiation.
Our data show that miRNA is a novel regulator of
osteoblast differentiation.
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Chemerin and ChemR23 expression in rheumatoid arthritis:
the therapeutic implication of the pathway
Chemerin is a novel chemoattractant protein that was
identified as a ligand for ChemR23. It is reported that
chemerin has a chemoattractant ability for macrophages
and dendritic cells to the inflammatory site. In this study,
we analyzed the expression of chemerin and ChemR23 in

the synovium of rheumatoid arthritis (RA) , and examined
the effect of chemerin-derived peptide (C15) on murine
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collagen-induced arthritis (CIA) . Chemerin and ChemR23
were expressed in the RA synovial tissue. Chemerin was
expressed by unstimulated RA fibroblast-like synoviocytes,
and the production was upregulated by stimulation with
TNF- a and IFN- y . ChemR23 was also expressed by the
synoviocyte from CIA. Treatment with synthesized C15
peptide significantly reduced the arthritis score and bone
erosion of CIA compared to control peptide. Pretreatment
of C15 peptide suppressed chemerin-induced ERK1/2
phosphorylation of mouse peritoneal macrophage. These
results indicate that chemerin/ChemR23 pathway plays an
important role for the pathogenesis of RA, and the pathway
could be a therapeutic target for new RA treatment.
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Pathogenic Role of CXCR7 in Rheumatoid Arthritis
Interaction between CXCL12 (SDF-1) and the receptor,
CXCR4, plays an important role in the pathogenesis of
rheumatoid arthritis (RA) . Recently, CXCR7 was identified
as an alternative receptor for CXCL12. We analyzed CXCR7
expression in the synovium, and examined the pathogenic
role in RA. CXCR7 was expressed on endothelial cells in the
RA synovium. CXCR7 mRNA was detected in HUVECs,
and the expression was upregulated by stimulation with
IL-1 . CXCL12 promoted tube formation by HUVECs.
However, the tube formation was inhibited either by CXCR7
antagonist or CXCR4 antagonist. Treatment with CXCR7
antagonist reduced arthritis score and bone destruction of
ankle joint in murine collagen-induced arthritis (CIA) . The
number of vessels in the synovial tissue was also reduced
by the treatment. These results indicate that CXCR7 plays
an important role for angiogenesis in RA synovium. CXCR7
could be a target molecule in novel therapies for RA by
blocking angiogenesis.
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Retinoid ameliorates collagen-induced arthritis with
modulating Th cell development and antibody production
Retinoids are compounds that have biological activities

of vitamin A. Recent studies indicate that retinoids
promote differentiation into Th2 cells and Treg cells,

and suppress Thl and Thl7 cell differentiation. In this
study, we examined the effects of a synthetic retinoid,
Am80, on collagen-induced arthritis (CIA) , and also on
Th phenpotype development and antibody production.

We induced murine CIA by immunization with bovine
type 1I collagen at days 1 and 22. When Am&80 was

orally administrated from day 1, clinical arthritis score
and radiographic findings were significantly reduced.
Moreover, Am8&0 decreased IL-17 production by collagen-
stimulated splenic T cells. However, IFN- y production
was upregulated by the treatment. Frequency of Foxp3-
positive in CD4+ spleen T cell was decreased by the Am&80
treatment. Production of serum anti-collagen Abs was also
decreased. When we treat the mice from day 15, arthritis
score was not changed. IL-17 and IFN- y production

was not changed by the treatment. Proportion of Foxp3-
expressing CD4+ splenic T cells was decreased, as similar
to the mice treated from day 1. Production of serum anti-
collagen Abs was also decreased. Am8&0 might reduce
arthritis by regulation of Th development and antibody
production.
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Development of new therapeutic approaches to rheumatoid
arthritis
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triggering receptor expressed on myeloid cell (TREM)
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Triggering receptor expressed on myeloid cells (TREM)
-1 is a transmembrane receptor inducible on monocytes/
macrophages and neutrophils. It has been known that it is
involved in human and animal diseases related to bacterial
infections. We have found its involvement in pathology of
rheumatoid arthritis (RA) . TREM-1 blockade exerted
therapeutic effects on collagen-induced arthritis, a murine
model of RA. Since TREM-1 blockade does not impair host
defense against bacterial infections significantly, it should be
a new anti-rheumatic approach that is safer than presently
available immunosuppressive treatment.
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A new murine model of PM, C protein-induced myositis
(CIM) was examined for involvement of an interleukin-6
(IL-6) /IL-17A pathway. IL-6 and 17 were expressed

by mononuclear cells infiltrating in the muscles. IL-

6-null mice developed myositis with significantly lower
incidence and milder severity than wild type mice. In
contrast, IL-17A-null mice were as susceptible to CIM

as wild-type mice. Intraperitoneal administration of
anti-IL-6R monoclonal antibodies ameliorated CIM both
preventively and therapeutically. These findings indicate
that IL-6 is critically involved in the development of CIM.
Although many other autoimmune models require IL-6 for
differentiation of pathogenic T cells producing IL-17A, IL-
17A was dispensable in CIM. IL-6 blockade is potentially

a new approach to the treatment of autoimmune myositis,
via processes distinct from interference in the IL-6/IL-17A
pathway.

3) MAEABTDHEXER

Main target of our research is rheumatoid arthritis

(RA) which causes destruction of the cartilage and

bones resulting in joint dysfunction. Another target of

our study is polymyositis/dermatomyositis (PM/DM)
which greatly affects motor functions of patients. Both
diseases are refractory to conventional treatments and
significantly disturb activity of daily living (ADL) and
quality of life (QOL) of patients. We tried to elucidate their
pathophysiology at molecular levels and to develop new
modes of treatment. We found that interaction between
chemokines and corresponding receptors; i.e. chemerin
(Chem) /ChemR23 and CXCLI12 (SDF-1) /CXCR7, played
important roles in the pathophysiology of arthritis and
inhibition of their interaction ameliorated murine models of
RA. Blockade of TREM-1 (triggering receptor expressed
on myeloid cells-1) and administration of Am80, a synthetic
retinoid, also exerted therapeutic effects in collagen-induced
arthritis, a murine model of RA. We also demonstrated
that IL-6 blockade is potentially a new approach to the
treatment of autoimmune myositis.
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1) HMRDRES
(1) #I+58% (ACL) BEBROBEDHR
Solution of ACL injured knee related problems
AR=VHEORETH A1 T8 (ACL) 15
EZDOEFEDOFEREEREFOT -~ LT AT
bo NI¥HORMERLBIROBEORELZ &L T
MEo I (1234) , BEEMN (6), IEEHH L0
KOWES (6) 7 EAFFABHEICERET 2L TDH %,
ACLIEG & it 3 2 L AV BB E 2 38E$ 2 (7)o
ZORIEFZERIZOVTEBEOMMAEE Ao frua7 L
AT &) . HE R BIEF 25 212 LBIEEGHR IS
FEODIFHHY #AEITo TV 5, 72 ACLIEEHD
BIETH O A & iGEERCRERERROE ) H L 2
HifL THE L Cwb, ACLBGESE ITRIZ TR
RERO. 747U7v4%ﬁ BHOIRER A, BhiF
it (8) 479 T &IC X DIRBO TR B
LTWwab,

1. Hara K, Muneta, et al T. Am ] Sports Med. 2008;36:333-9.

2. Kawai T, Muneta T, Takakuda K, et al Artif Organs.
2009 Oct 11

3. Kawai T, Muneta T, Takakuda K, et al J Biomed Mater
Res B Appl Biomater. 2009;88:264-70.

4. Ju Y], Muneta T, et al Cell Tissue Res. 2008;332:469-78

5. Muneta T, et al Arthroscopy 2009;25 (in press)

6. Hara K, Muneta T, et al Am J Sports Med. 2009;37:2386-
91

7. Morito T, Muneta T, Sekiya I, et al Rheumatology
(Oxford) . 2008:47:1137-43

8. Yamazaki J, Muneta T, et al Knee Surg Sports
Traumatol Arthrosc. 2009 Aug 20.

(2) BER. RAAXAIRIZHTBEHKEEFBMPA4,
7 DEIRHEED BT

Roles of BMPs 4 and 7 during skeletal development and in
postnatal bone homeostasis
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FIRE T BMP) &, BAMOFHEILEIZLHED
DFTHLLET TR, ERODBEDRAFTAY VA (F
"mOMFE, BHEOBE) ICHECEG T2 L2R%
ENTW5E, fi7-Bid. BMP2RIBE~ T ZADENT 5
BMP2 3B OBF DR AF AL ¥ 2BV TUHEDO T
THh), TORBIZEDY, BMBREOEFEBEED BREHSE
EICHEINL L E, BI6A L LTE7 (Tsuji et al,
Nature Genetics, 2006) . ‘F 1515 #2123\ T, BMP2
&, BMP4 . ' BMP7 O3B S6 - T, BRI —81y
WCHHESERTL I Mo NTnE, 22T, fA7:
blid, BIHRBEIC B2 ENZNOBMP O%H &
L <. OBMP2id, HIriniE#tEIc517 5 BMP & 7+
VORIGEIZWETH Y. @BMP4. BMP7IZBMP2D
T PEEMEEILD 70X 2 2GS 5720108
GFTHDB. EDOWFLENLT, ZOWGEEEZ ATV 5D,
MU S, BMP4, BMPTO I Y 74 v aF v/ v
7 MU ADFATRERS S, BMP4, BMP7 i3 €
WEDKRAF ALY VA, BINGEO 70t ZNZLIAD IS
F Tl itc‘( NS OHMRIBOFOREANIE AR~
7 ZIEEFAED LD THH 2 L &R L7 (Tsuji et al
JBJS Am 2008 for Bmp4 and Tsuji et al JOR in press
for Bmp7), & Z A%, BMP4, BMP7 % [RIEF (2 /KHE L
72 AZBWTUE, JREMOBEIZA L 555, ik
DBEERICEERZBEENELLZEPHLP L o7,
BifE, BMP4, BMP7 Ol /i # AR IZRIEL 72~ AD
BBEOTO X ADRE DN 217> T b,

(3) BAEERERVREDEITODFAHZ X LDE

Identification and characterization of the genes in the
pathogenesis of osteoarthritis

AWFFeId. I ETHE O RE & OH#ATIC S+ 58
T OFRE R CHEBEBREED RN % 8 U CRED T A 7
ZALEWRHSNETAHIERHE LTS, ¥ NETE



PERIETRE IS BTy N LB ERA 21T - 72 BED T
EOb & WY Y TV BI D BIETRBIY -0
MDA 24T o 720 ZORER. BB OLE & AHH
TEHEETE LT, FATERYF » ROZORREE
filc5- T aEETHLTO Oy S —EEFE L.
ZOBOBHIT LY. FATFRYF 2V OWBIZBIT 55
Blm, BEEh oy o8 s mid, BEERE 0BG ISRy
WmsasZ &, barE YREA AT AR F U OH
B Ic B A EmIE. )y~ FHEREE RIS BT
KTAHZEERPELPE L7z, BUE. BIEHEDREICBIF
LAATARYF VAN M a v € gEELE X 74 R
UFOEBEREORNT A AT AR F L v T
F= ZD%% FAWTITo> T\ 5,

(4) HERMRICL 2 BEEEDORHR

Repair of intraarticular tissue injury by synovial
mesenchymal stem cells

H72bDZNFETOMIICE S &, ERBEREASRTO
MmN D3 2 LFETE L 2\ as, w58 4R
GRWE S & A9 5 o BT 1213 100 5 2L _E o>
RIS T 5o F72. BIHFEH. EAR. W
SFORAEIPHLER R O M BB, B2 TR
BRGSO BIET MR S o I SEE M & el L, Bw
WA 707 7 A VAT 5. & HITIEREERO M
R & BEINIC I 53 5 & SRR IS L.
BIRIZES T 5, T CTI21937412 King & 23 L T
B & 912, BAETN OMMRIE G A3 AL R S
HAMBIEICE ST 2R LIT LIS SN S, miE
Mgl bR L. BRICHFS T4 L v ) IRFEHE A7
BLiZTTwb, $4bb, BERE. AR, Wi
DOFIETNARRAEEI I & 0 . R DS B 2> & B i
B R S, RIS L. MBS E# T 5
WFOHAEDRTHENS, LL. EBIIZEE 7213
BIBEBALIC S T 2 MO BRSO N2 720, HRG
IR ADP DL LD EHESINDL, M2, I
TOREBEWIEOBR A B F 2. BB MR % 4t
THCOIME 2 L T s, ALFEME 3712,
BIERGEHL T L BB RIS 5. BIETIRE O 4
I E B L T b IBRMERME. Sohnrs
LHEFIZL OB E R TE D2 L5, BRI
FENOIRH b HFRETE %,

2)

3) MEABDHEIEL

(1) Anatomy of normal human anterior cruciate ligament
attachments evaluated by divided small bundles.
Am J Sports Med 37 (12) :2386-91. 2009
Hara K, Mochizuki T, Sekiya I, Yamaguchi K, Akita K,
Muneta T.
BACKGROUND: Double-bundle anterior cruciate ligament
(ACL) reconstruction has several potential advantages
over single-bundle reconstruction with hamstring tendons.
However, there are still controversies regarding tunnel
placement in tibial and femoral attachments. HYPOTHESIS:
The macroscopically normal ACL consists of small bundles
about 1 mm in diameter. Detailed observation of the divided
smaller bundles will achieve better understanding of the
tunnel placement in anatomic ACL reconstruction. STUDY
DESIGN: Descriptive laboratory study. METHODS: This
study used 20 cadaveric knees. The ACL was divided into
anteromedial and posterolateral bundles, then separated
into 10 small bundles of 2-mm diameters, with preservation
of their attachment sites marked with color markers.
The positional relationship between the femoral and
tibial attachments of each small bundle was investigated.
RESULTS: A layered positional correlation of small bundles
was found between the tibial and femoral attachments.
Small bundles aligned in the anterior-posterior direction in
the tibia corresponded to the bundles aligned in a high-low
direction in the femur in flexion. The femoral attachment
pattern was relatively similar in each specimen; however,
the tibial attachment showed 2 patterns: an oblique type
(12 of 20) and a transverse type (8 of 20) . The posterior
portion of the posterolateral bundle was separately attached
to the medial and lateral portions of the tibial attachment.
There was no fibrous insertion in the center of the posterior
portion of the ACL tibial attachment in any specimen. In
this bare area, there was fat tissue and vascular bundles.
CONCLUSION: Small bundles constituting the ACL showed

Annual Report 2009 281



a relatively layered arrangement between 2 attachments.
The tibial attachment showed 2 patterns of oblique and
transverse types, and the vascular bundles were located

in the center of the posterolateral bundle. CLINICAL
RELEVANCE: The results of this study of the normal
ACL will provide insights for surgeons when placing grafts
during anatomic ACL reconstruction.

(2) Anterior Cruciate Ligament Reconstruction Using
Chitin-coated Fabrics in a Rabbit Model.
Kawai T, Yamada T, Yasukawa A, Koyama Y, Muneta T,
Takakuda K.
Artif Organs. 2009 Oct 11.
Abstract Experimental anterior cruciate ligament (ACL)
reconstruction was carried out in a rabbit model, in which
a chitin-coated polyester graft was used as the scaffold,
and a noncoated graft was used as a control graft. After
8 weeks implantation, a mechanical test of the knee and
histometric measurement of the graft and surrounding
tissues were carried out. A tensile test of the femur-graft-
tibia specimen showed that the knee treated with the
coated graft had a peak resistance force of 42.2 +/- 127 N,
which was significantly greater than the 19.2 +/- 153 N of
the knee treated with the control graft. The histometric
measurement revealed that the area of bone tissue within
the section of the coated graft in the femoral bone tunnel
was 343 +/- 1.73 mm (2) , which was significantly greater
than the area of 0.29

(3) Is a minimally invasive approach superior to a
conventional approach for total knee arthroplasty?
Early outcome and 2- to 4-year follow-up.

Watanabe T, Muneta T, Ishizuki M.

J Orthop Sci 14 (5) :589-95. 2009

BACKGROUND: Total knee arthroplasty (TKA) has been

widely applied as an effective treatment for knee arthritis

for several decades. More recently, minimally invasive
surgery (MIS) has been developed for TKA. The purpose
of this study was to clarify the difference in clinical results
between MIS and conventional TKA. We hypothesized
that knee function would recover earlier with MIS than
with conventional TKA without major problems, and hence
the middle-term outcome would be better with MIS TKA.

METHODS: We retrospectively reviewed 48 primary

TKAs performed using the same model of a posterior

stabilized prosthesis by a single surgeon at our institution:

25 knees treated by a mini midvastus approach (MIS

group) and 23 knees treated by a conventional midvastus

approach (conventional group) . Outcomes at the early
stage and at the 2- to 4-year follow-up were evaluated

and compared between the two groups. RESULTS: The

average length of the skin incision was 109 cm in the MIS

group and 17.1 cm in the conventional group. The duration
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of the surgery did not differ significantly between the two
groups. Most of the components were correctly implanted
in both groups, and no complications were observed. Active
straight-leg raising could be achieved significantly earlier
in the MIS group. Knee function at the 2- to 4-year follow-
up did not significantly differ between the two groups.
CONCLUSIONS: The early results and the wide indication
encourage us to apply the MIS approach instead of the
conventional technique. The limitation of this study was
the small number of cases in the retrospective point of
view. If the number were larger, perhaps other significant
differences could be detected. Further investigations on a
larger scale are required to solve this problem.

(4) Tohyama H, Yasuda K, Minami A, Majima T, Iwasaki
N, Muneta T, Sekiya |, Yagishita K, Takahashi S,
Kurokouchi K, Uchio Y, Iwasa J, Deie M, Adachi N,
Sugawara K, Ochi M.

Atelocollagen-associated autologous chondrocyte

implantation for the repair of chondral defects of the knee:

a prospective multicenter clinical trial in Japan.

J Orthop Sci. ;14 (5) :579-88. 2009

BACKGROUND: New tissue-engineering technology was

developed to create a cartilage-like tissue in a three-

dimensional culture using atelocollagen gel. The minimum
2-year followup outcome of transplanting autologous
chondrocytes cultured in atelocollagen gel for the treatment
of full-thickness defects of cartilage in knees was reported
from the single institution. The present multicenter study
was conducted to determine clinical and arthroscopic
outcomes in patients who underwent atelocollagen-
associated autologous chondrocyte implantation for the
repair of chondral defects of the knees. METHODS: At

six medical institutes in Japan, we prospectively evaluated

the clinical and arthroscopic outcomes of transplanting

autologous chondrocytes cultured in atelocollagen gel for the
treatment of full-thickness defects of cartilage in 27 patients

(27 knees) with cartilage lesions on a femoral condyle or on

a patellar facet over 24 months. RESULTS: The Lysholm

score significantly increased from 60.0 +/- 13.7 points to

89.8 +/- 95 points (P = 0.001) . Concerning the ICRS grade

for arthroscopic appearance, 6 knees (24%) were assessed

as grade I (normal) and 17 knees (68%) as grade II (nearly
normal) . There were few adverse features, except for
detachment of the graft in two cases. CONCLUSIONS:

We concluded that transplanting chondrocytes in a newly

formed matrix of atelocollagen gel can promote restoration

of the articular cartilage of the knee.

(5) Yamazaki J, Muneta T, Ju YJ, Sekiya I.

Differences in kinematics of single leg squatting between
anterior cruciate ligament-injured patients and healthy
controls.



Knee Surg Sports Traumatol Arthrosc. 2009 Aug 20.
Seventy to eighty percent of all anterior cruciate ligament
(ACL) injuries are due to non-contact injury mechanisms.
It has been reported that the majority of injuries due to
single leg landing come from valgus positioning of the lower
leg. Preventing valgus positioning during single leg landing
is expected to help reduce the number of ACL injuries. We
found that many ACL-deficient patients cannot perform
stable single leg squatting. Therefore, we performed 3D
motion analysis of the single-legged half squat for ACL-
injured patients to evaluate its significance as a risk factor
for ACL injuries. We evaluated the relative angles between
the body, thigh, and lower leg using an electromagnetic
device during single leg half squatting performed by 63
ACL-injured patients (32 males, 31 females) the day before
ACL reconstruction and by 26 healthy control subjects
with no knee problems. The uninjured leg of ACL-injured
male subjects demonstrated significantly less external
knee rotation than that of the dominant leg of the male
control. The uninjured leg of ACL-injured female subjects
demonstrated significantly more external hip rotation and
knee flexion and less hip flexion than that of the dominant
leg of the female control. Comparing injured and uninjured
legs, the injured leg of male subjects demonstrated
significantly less external knee and hip rotation, less knee
flexion, and more knee varus than that of the uninjured

leg of male subjects. The injured leg of female subjects
demonstrated more knee varus than that of the uninjured
leg of female subjects. Regarding gender differences, female
subjects demonstrated significantly more external hip
rotation and knee valgus than male subjects did in both

the injured and uninjured legs (P < 0.05) . The current
kinematic study exhibited biomechanical characteristics of
female ACL-njured subjects compared with that of control
groups.

(6) Horie M, Sekiya I, Nakamura T, Tanaka H, Maekawa K,
Nakanishi M, Muneta T, Kobayashi E.

In vivo pharmacokinetics of ketoprofen after patch

application in the Mexican hairless pig.

Biopharm Drug Dispos 30 (4) :204-8. 2009

To evaluate the pharmacokinetics of topical drugs, in vitro

permeation studies are performed using sacrificed pig

skin or human tissues resected at surgery; however, these

methods have their limitations in in vivo pharmacokinetics.

This study examined the usefulness of Mexican hairless

pigs for in vivo pharmacokinetic study, especially the

drug concentration in the tissues. A ketoprofen patch

was applied on the back of Mexican hairless pigs for 24 h,

followed by sequential collection of blood specimens from

0to 36 h (n=3) . Also, the skin, subcutaneous fat, fascia

and muscle from the center of the site of application were

excised at 12 h after the application (n=4) . Ketoprofen

was first detected in the plasma at 8 h, the concentration
increasing up to 24 h; the plasma concentration began

to decrease after the removal of the ketoprofen patch.
Ketoprofen concentrations in the tissues decreased with
increasing depth of the tissues, but the values in the deep
muscles, being the lowest among the tissues examined,
were still higher than those in the plasma. While the data of
drug concentration in human tissue are difficult to test, the
Mexican hairless pig model appears to be attractive for in
vivo pharmacokinetic studies of topically applied ketoprofen.
Copyright (c¢) 2009 John Wiley & Sons, Ltd.

(7) Ezura Y, Sekiya |, Koga H, Muneta T, Noda M.
Methylation status of CpG islands in the promoter regions
of signature genes during chondrogenesis of human
synovium-derived mesenchymal stem cells.

Arthritis Rheum 60 (5) :1416-26. 2009

OBJECTIVE: Human synovium-derived mesenchymal
stem cells (MSCs) can efficiently differentiate into mature
chondrocytes. It has been suggested that DNA methylation
is one mechanism that regulates human chondrogenesis;
however, the methylation status of genes related to
chondrogenic differentiation is not known. The purpose of
this study was to investigate the CpG methylation status
in human synovium-derived MSCs during experimental
chondrogenesis, with a view toward potential therapeutic
use in osteoarthritis. METHODS: Human synovium-
derived MSCs were subjected to chondrogenic pellet
culture for 3 weeks. The methylation status of 12 regions
in the promoters of 10 candidate genes (SOX9, RUNX2,
CHM1, FGFR3, CHAD, MATN4, SOX4, GREM1, GPR39,
and SDF1) was analyzed by bisulfite sequencing before
and after differentiation. The expression levels of these
genes were analyzed by real-time reverse transcription-
polymerase chain reaction. Methylation status was also
examined in human articular cartilage. RESULTS: Bisulfite
sequencing analysis indicated that 10 of the 11 CpG-rich
regions analyzed were hypomethylated in human progenitor
cells before and after 3 weeks of pellet culture, regardless
of the expression levels of the genes. The methylation
status was consistently low in SOX9, RUNX2, CHM1,
CHAD, and FGFR3 following an increase in expression
upon differentiation and was low in GREM1 and GPR39
following a decrease in expression upon chondrogenesis.
One exceptional instance of a differentially methylated
CpG-rich region was in a 1-kb upstream sequence of SDF1,
the expression of which decreased upon differentiation.
Paradoxically, the hypermethylation status of this region
was reduced after 3 weeks of pellet culture. CONCLUSION:
The DNA methylation levels of CpG-rich promoters of
genes related to chondrocyte phenotypes are largely kept
low during chondrogenesis in human synovium-derived
MSCs.
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(8) Horie M, Sekiya |, Muneta T, Ichinose S, Matsumoto K,
Saito H, Murakami T, Kobayashi E.
Intra-articular Injected synovial stem cells differentiate into
meniscal cells directly and promote meniscal regeneration
without mobilization to distant organs in rat massive
meniscal defect.
Stem Cells 27 (4) :878-87. 2009
Osteoarthritis in the knees, which can be caused by
meniscal defect, constitutes an increasingly common medical
problem. Repair for massive meniscal defect remains a
challenge owing to a lack of cell kinetics for the menisci
precursors in knee joint. The synovium plays pivotal roles
during the natural course of meniscal healing and contains
mesenchymal stem cells (MSCs) with high chondrogenic
potential. Here, we investigated whether intra-articular
injected synovium-MSCs enhanced meniscal regeneration in
rat massive meniscal defect. To track the injected cells, we
developed transgenic rats expressing dual luciferase (Luc)
and LacZ. The cells derived from synovium of the rats
demonstrated colony-forming ability and multipotentiality,
both characteristics of MSCs. Hierarchical clustering
analysis revealed that gene expression of meniscal cells
was closer to that of synovium-MSCs than to that of
bone marrow-MSCs. Two to 8 weeks after five million
Luc/LacZ+ synovium-MSCs were injected into massive
meniscectomized knee of wild-type rat, macroscopically, the
menisci regenerated much better than it did in the control
group. After 12 weeks, the regenerated menisci were LacZ
positive, produced type 2 collagen, and showed meniscal
features by transmission electron microscopy. In in-vivo
luminescence analysis, photons increased in the meniscus-
resected knee over a 3-day period, then decreased without
detection in all other organs. LacZ gene derived from MSCs
could not be detected in other organs except in synovium
by real-time PCR. Synovium-MSCs injected into the massive
meniscectomized knee adhered to the lesion, differentiated
into meniscal cells directly, and promoted meniscal
regeneration without mobilization to distant organs.

(9) Koga H, Engebretsen L, Brinchmann JE, Muneta T,
Sekiya I.

Mesenchymal stem cell-based therapy for cartilage repair: a

review.

Knee Surg Sports Traumatol

Arthrosc 17 (11) :1289-97. 2009

Articular cartilage injury remains one of the major

concerns in orthopaedic surgery. Mesenchymal stem

cell (MSC) transplantation has been introduced to avoid

some of the side effects and complications of current

techniques. The purpose of this paper is to review the

literature on MSC-based cell therapy for articular cartilage

repair to determine if it can be an alternative treatment

for cartilage injury. MSCs retain both high proliferative
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potential and multipotentiality, including chondrogenic
differentiation potential, and a number of successful results
in transplantation of MSCs into cartilage defects have been
reported in animal studies. However, the use of MSCs for
cartilage repair is still at the stage of preclinical and phase
I studies, and no comparative clinical studies have been
reported. Therefore, it is difficult to make conclusions in
human studies. This requires randomized clinical trials to
evaluate the effectiveness of MSC-based cell therapy for
cartilage repair.

(10) Mochizuki T, Sugaya H, Uomizu M, Maeda K,
Matsuki K, Sekiya I, Muneta T, Akita K.
Humeral insertion of the supraspinatus and infraspinatus.
New anatomical findings regarding the footprint of the
rotator cuff. Surgical technique.
J Bone Joint Surg Am 91 Suppl 2 Pt 1:1-7, 2009
BACKGROUND: It is generally believed that the
supraspinatus is the most commonly involved tendon
in rotator cuff tears. Clinically, however, atrophy of the
infraspinatus muscle is frequently observed in patients
with even small to medium-size rotator cuff tears. This fact
cannot be fully explained by our current understanding
of the anatomical insertions of the supraspinatus and
infraspinatus. The purpose of this study was to reinvestigate
the humeral insertions of these tendons. METHODS: The
study included 113 shoulders from sixty-four cadavers.
The humeral insertion areas of the supraspinatus and
infraspinatus were investigated in ninety-seven specimens.
In sixteen specimens, all muscular portions of the
supraspinatus and infraspinatus were removed, leaving the
tendinous portions intact, in order to define the specific
characteristics of the tendinous portion of the muscles.
Another twenty-six shoulders were used to obtain precise
measurements of the footprints of the supraspinatus and
infraspinatus. RESULTS: The supraspinatus had a long
tendinous portion in the anterior half of the muscle, which
always inserted into the anteriormost area of the highest
impression on the greater tuberosity and which inserted
into the superiormost area of the lesser tuberosity in 21%
of the specimens. The footprint of the supraspinatus was
triangular in shape, with an average maximum medial-
to-lateral length of 6.9 mm and an average maximum
anteroposterior width of 12.6 mm. The infraspinatus had a
long tendinous portion in the superior half of the muscle,
which curved anteriorly and extended to the anterolateral
area of the highest impression of the greater tuberosity.
The footprint of the infraspinatus was trapezoidal in shape,
with an average maximum medial-to-lateral length of 10.2
mm and an average maximum anteroposterior width of 32.7
mm. CONCLUSIONS: The footprint of the supraspinatus
on the greater tuberosity is much smaller than previously
believed, and this area of the greater tuberosity is actually



occupied by a substantial amount of the infraspinatus.

(11) Sekiya I, Tang T, Hayashi M, Morito T, Ju YJ,
Mochizuki T, Muneta T.
Periodic knee injections of BMP-7 delay cartilage
degeneration induced by excessive running in rats.
J Orthop Res 27 (8) :1088-92. 2009
Strenuous running of rats enhances mechanical stress
on the knee, thereby inducing degeneration of articular
cartilage. Bone morphogenetic protein-7 (BMP-7) has an
inhibitory effect on cartilage degeneration, suggesting its
usefulness for human osteoarthritis patients. However,
its mode of administration should be investigated. We
examined whether weekly knee injections of BMP-7
delayed the progression of cartilage degeneration. Wistar
rats were forced to run 30 km in 6 weeks on a rodent
treadmill, and BMP-7 was injected weekly into the knee.
Macroscopically and histologically, this strenuous running
regimen induced cartilage degeneration. Weekly injections
of 250 ng BMP-7 delayed the progression of cartilage
degeneration. Immunohistochemically, in the control
knee, type II collagen expression decreased, while BMP-7
expression in chondrocytes slightly increased. Interestingly,
weekly injection of BMP-7 increased BMP-7 expression
even 9 days after the final injection. Disulfate disaccharide
keratan sulfate in serum transiently increased in the control
group, while it remained at a low level in the BMP-7 group.
Weekly BMP-7 injection increased BMP-7 expression in
chondrocytes and its effect seemed to last more than 7
days. The effect of BMP-7 could be monitored by serum
keratan sulfate concentration. Periodical injections of BMP-
7 delayed progression of cartilage degeneration induced
by excessive running in rats. Copyright 2009 Orthopaedic
Research Society. Published by Wiley Periodicals, Inc

(12) Segawa Y, Muneta T, Makino H, Nimura A, Mochizuki
T, Ju YJ, Ezura Y, Umezawa A, Sekiya I.
Mesenchymal stem cells derived from synovium, meniscus,
anterior cruciate ligament, and articular chondrocytes share
similar gene expression profiles.
J Orthop Res 27 (4) :435-41. 2009
Section of Orthopedic Surgery, Tokyo Medical and Dental
University, Tokyo, Japan.
Mesenchymal stem cells (MSCs) can be obtained from
various tissues, and contain common features. However,
an increasing number of reports have described variant
properties dependent of cell sources. We examined (1)
whether MSCs existed in several intraarticular tissues, (2)
whether gene expression profiles in intraarticular tissue
MSCs closely resembled each other, and (3) whether
identified genes were specific to intraarticular tissue MSCs.
Human synovium, meniscus, intraarticular ligament, muscle,
adipose tissue, and bone marrow were harvested, and

colony-forming cells were analyzed. All these cells showed
multipotentiality and surface markers typical of MSCs. Gene
profiles of intraarticular tissue MSCs and chondrocytes
were closer to each other than those of extraarticular
tissues MSCs. Among three characteristic genes specific for
intraarticular tissue MSCs, we focused on proline arginine-
rich end leucine-rich repeat protein (PRELP) . Higher
expression of PRELP was confirmed in chondrocytes

and intraarticular tissue MSCs among three elderly and
three young donors. Synovium MSCs stably expressed
PRELP, contrarily, bone marrow MSCs increased PRELP
expression during in vitro chondrogenesis. In conclusion,
MSCs could be isolated from various intraarticular tissues
including meniscus and ligament, gene expression profiles
of intraarticular tissue MSCs closely resembled each other,
and the higher expression of PRELP was characteristic of
intraarticular tissue MSCs.

(13) Asano H, Muneta T, Sekiya |
Soft tissue tension in extension in total knee
arthroplasty affects postoperative knee extension and
stability.
Knee Surg Sports Traumatol Arthrosc. 2009 Apr;17 (4) :431.
The purpose of this study was to assess correlation of soft
tissue tension in extension with postoperative extension
deficit and valgus/varus instability. Sixty-four osteoarthritic
knees that underwent primary total knee arthroplasty were
investigated. Soft tissue tension in extension was measured
during operation with a balancer/tensor device. Extension
deficit was measured, and valgus/varus laxity was assessed
by stress radiographs in extension and 30 degrees -flexion
1 year after operation. The extension deficit became
larger with an increase of soft tissue tension a year after
operation. (P < 0.05) The varus laxity in extension and 30
degrees -flexion and valgus laxity in 30 degrees -flexion
became smaller with an increase of soft tissue tension (P
< 0.05) . Our results demonstrated that soft tissue tension
during operation affects postoperative knee extension and
stability.

(14) Kawai T, Yamada T, Yasukawa A, Koyama Y, Muneta
T, Takakuda K.

Biological fixation of fibrous materials to bone using chitin/

chitosan as a bone formation accelerator.

] Biomed Mater Res B Appl Biomater 88 (1) :264-70.

2009

Biological fixation or anchorage of fibrous materials to bone

by bone ingrowth into the spaces between fibers is a major

concern in developing novel medical implants, including

artificial ligaments. Toward this end, we evaluated the

efficacy of chitin/chitosan as a bone formation accelerator.

Specimens of polyester nonwoven fabric coated with

chitin/chitosan were implanted into holes drilled into the
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distal ends of rat femora. Uncoated fabric specimens were
used as controls. At 1 or 2 weeks after implantation, the
specimens were retrieved, and the fixation strength was
measured by mechanical testing. Histological sections of
2-week implantation specimens were prepared, and the
area of new bone tissue formed in the spaces between

the fibers of the fabric was measured. The chitin/chitosan
coating significantly increased the fixation strength and
the area of bone tissue formed in the spaces between the
fibers. The mean fixation strength of chitin/chitosan-coated
fabric specimens was more than twice that of the controls
at 2 weeks after implantation. These results demonstrated
that the chitin/chitosan coating effectively induced bone
formation in the spaces between the fibers and enhanced
biological fixation of the fibrous materials to the bone. (c)
2008 Wiley Periodicals, Inc

(15) Tsuji K, Cox K, Gamer L, Graf D, Economides A,
Rosen V.
Conditional deletion of BMP7 from the limb skeleton does
not affect bone formation or fracture repair.
J Orthop Res. 2009 Sep 24.
While the osteoinductive activity of recombinant bone
morphogenetic protein 7 (BMP7) is well established,
evaluation of the role of endogenous BMP7 in bone
formation and fracture healing has been hampered by
perinatal lethality in BMP7 knockout mice. Here we employ
conditional deletion of BMP7 from the embryonic limb prior
to the onset of skeletogenesis to create limb bones lacking
BMP7. We find that the absence of locally produced BMP7
has no effect on postnatal limb growth, articular cartilage
formation, maintenance of bone mass, or fracture healing.
Our data suggest that other BMPs present in adult bone
are sufficient to compensate for the absence of BMP7.

(16) Ichinose S, Muneta T, Koga H, Segawa Y, Tagami M,
Tsuji K, Sekiya I.

Morphological differences during in vitro chondrogenesis of

bone marrow-, synovium-MSCs, and chondrocytes.

Lab Invest. [Epub ahead of print]

Instrumental Analysis Research Center, Tokyo Medical and

Dental University, Tokyo, Japan.

Mesenchymal stem cells (MSCs) from a variety of

mesenchymal tissue contain common features, but

distinguishing properties dependent on their origin are

emerging. We investigated morphological differences

of human bone marrow-MSCs, synovium-MSCs, and

chondrocytes during in vitro chondrogenesis. Two hundred

thousands cells were pelleted after centrifugation and

cultured in chondrogenic media that contained BMP-

2, TGF-beta3, and dexamethasone. The pellets were

analyzed histologically, immunohistologically, and electron

microscopically. Before chondrogenic induction, trypsinized

286 ' snnual Report 2009

MSCs and chondrocytes looked similar. At day 1, the
structure of the three masses was divided into two layers,
and the most obvious differences in the three populations
were observed in the deep zone. In bone marrow-MSCs,
round cells accumulated without intercellular space, and
the cells were mainly connected through intermediate
junctions. In synovium-MSCs, elongated cells accumulated
with small desmosomes and intercellular spaces could
occasionally be seen. In chondrocytes, separated oval and
polygonal cells connected only in a narrow spotty area
through a small desmosome. At day 7, the structure of the
three masses was divided into three layers, and the most
obvious differences in the three populations were observed
in the middle zone. In bone marrow-MSCs, the middle

zone consisted of dense smaller cells and apoptotic cells. In
synovium-MSCs, the middle zone consisted of dense arrayed
wider cells and apoptotic cells. In chondrocytes, the middle
zone was acellular without apoptotic cells. At day 21, the
morphology of cells and extracellular space became similar
in that each cell was located separately with abundant
extracellular matrix. The superficial zone was still obvious
in bone marrow-MSCs, but hardly seen both in synovium-
MSCs and chondrocytes. In this study, we revealed
morphological differences of bone marrow-MSCs, synovium-
MSCs, and chondrocytes during in vitro chondrogenesis.
The most obvious differences in the three populations were
observed at day 1 in the deep zone Laboratory Investigation
advance online publication, 14 December 2009; doi:10.1038/
labinvest.2009.125.

(17) Muneta T, Hara K, Ju YJ, Mochizuki T, Morito T,
Yagishita K, Sekiya |
Revision Anterior Cruciate Ligament Reconstruction
By Double-Bundle Technique Using A Multi-Strand
Semitendinosus Tendon
Arthroscopy 2009 (in press)
Purpose: The purpose of the study is to compare the
outcome of revision anterior cruciate ligament (ACL)
reconstruction by double-bundle (DB) technique with a
multi-strand semitendinosus tendon with that of primary
reconstruction using the same technique.
Methods: Twenty-one patients of revision ACL
reconstructions (average 40 months follow-up) with the
hamstring DB technique between 1995 and 2006, and 86
unilateral primary DB ACL reconstructions (average 33
months follow-up) between 2000 and 2004 were included
in the study. The outcome of both groups was compared
based on the difference between operated and unoperated
limbs and modified IKDC grading. Both the overall and
sports-related subjective scores were evaluated between
the two groups. Results: The KT measurements averaged
1.7 mm (SD, 1.8 mm) in the revision group and 1.5 mm (SD,
1.6 mm) in the primary group. There was no significant



difference of KT measurements between the two groups.
Eighty-three % of revision cases and 87 % of primary

cases were negative in Lachman test, 83 % and 91 % were
negative in anterior drawer test (ADT) , and 78% and 90
% were negative in pivot-shift test, respectively. There was
a tendency of positive pivot-shift test in the revision group
being higher. The Lysholm score and subjective recovery
score were significantly lower in the revision group. There
were no differences between the two groups regarding
sports related parameters.

Conclusion: The semitendinosus tendon DB revision
procedure provided range of motion and anterior stability
comparable to that after primary DB surgery and a
comparable return to athletic activities. However, the
patients tended to have positive pivot-shift test results.
The revision cases were also inferior in general evaluation
recovery of knee strength. The outcome scores were lower
overall in the revision group.

(18) Sekiya I, Morito T, Hara K, Yamazaki J, Ju YJ,
Yagishita K, Mochizuki T, Tsuji K, Muneta T.
AAPS PharmSciTech (in press)
Ketoprofen Absorption by Muscle and Tendon after Topical
or Oral Administration in Patients Undergoing Anterior
Cruciate Ligament Reconstruction
Abstract. Topical ketoprofen patches are widely used in the
treatment of musculoskeletal pain, but the pharmacokinetics
of ketoprofen following topical application remain unclear.
This open-label, single-dose pharmacokinetic study was
designed to determine the concentrations of ketoprofen
in the semitendinosus muscle/tendon and plasma after
topical application or oral administration to patients
scheduled for anterior cruciate ligament reconstruction.
Two ketoprofen patches (20mg each) were applied over
the semitendinosus muscle/tendon for 1, 6, 14, or 20 h
before surgery in 21 patients, while one sustained-release
150 mg ketoprofen capsule was administered to six patients
14 h before surgery. Ten untreated patients served as
the control group. The main outcome measures were the
semitendinosus muscle/tendon and plasma concentrations
of ketoprofen at 1, 6, 14, and 20 h. Ketoprofen was detected
in the semitendinosus muscle/ tendon from about 1 h after
topical application. The peak concentration was reached
at 6 h, and it decreased gradually until 20 h, although the
concentration at 20 h was still higher than that at 1 h.
Unlike the tissue concentration, the plasma concentration
of ketoprofen increased gradually after topical application.
At 14 h, there was no significant difference of the tissue
concentration between the topical and oral groups, although
the plasma concentration was about 17-fold higher in the
oral group than in the topical group. In conclusion, following
topical application in a patch, ketoprofen shows rapid
and sustained delivery to the underlyingtissues without a

significant increase of the plasma drug concentration.
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effect in tissue culture of synovium from osteoarthritis
patients

ISAKOS KR 200945
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Local adherent technique for transplanting
mesenchymal stem cells as a treatment of cartilage
defect
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Intra-articular Injected synovial stem cells differentiate into
meniscal cells directly and promote meniscal regeneration
without mobilization to distant organs in rat massive

meniscal defect.
Stem Cells. 2009, 27 (4) :878-87.

HHEZ

Nycomed Pharma Award (Best paper Award)
Idrettsmedisinsk Hostkongress (Norwegian Congress of
Sports Medicine) . Trondheim, Norway. 2009.11.5-8
Reconstruction of the injury mechanisms for anterior
cruciate ligament injuries among female basketball and
team handball players

Intra-articular Injected synovial stem cells differentiate into
meniscal cells directly and promote meniscal regeneration
without mobilization to distant organs in rat massive
meniscal defect.

Stem Cells. 2009, 27 (4) :878-87.
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Takeshi Muneta: Technical aspects of ACL
augmentation. Sessionb Anatomical Approach to ACL.
International ATOS LIVE Summit 2009, Heidelberg,
2009.9.25

Takeshi Muneta: Double Bundle ACL reconstruction.
Talk in Department of Orthopaedic Surgery of Uvella
University, Oslo, 29/9/2009

Takeshi Muneta: Knee Pain - Knowledge, Diagnosis and
Treatment - Evidence Level 5 Talk in Oslo 30/9/2009
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Tsuji K.

Roles of BMPs in postnatal bone homeostasis
The 3rd Global COE International Symposium:
Frontiers in Bone Biology

2009.6.10-11, Tokyo
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Local adherent technique for transplanting mesenchymal
stem cells as a treatment of cartilage defect
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Arthroscopic Transplantation of Synovial Stem Cells
into Cartilage Injury

20094E5 H 30 H International Symposium for
Orthopaedic Sports Medicine" Chang Gung Memorial

Hospital - Keelung Keelung, Taiwan

B —H

Intraarticular injected synovial stem cells differentiate

into meniscal cells directly and promote meniscal
regeneration without mobilization to distant organs in
rat massive meniscal defect

2009 4E 5 A 30 H International Symposium for
Orthopaedic Sports Medicine" Chang Gung Memorial

Hospital - Keelung Keelung, Taiwan
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Synovial fluid-derived mesenchymal stem cells increase
after anterior cruciate ligament injury in humans
20094E5 H 30 H International Symposium for
Orthopaedic Sports Medicine" Chang Gung Memorial

Hospital - Keelung Keelung, Taiwan
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Cartilage regeneration by transplantation of synovial
stem cells - Preliminary results in second look
arthroscopy and biopsy -

200946 H1 H Taipei Veterans General Hospital &3

B o — B

Arthroscopic Transplantation of Synovial Stem Cells
into Cartilage Defect

200946 H 11 H Gordon Research Conference
“Cartilage Biology & Pathology”

Les Diablerets, Switzerland
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Arthroscopic Transplantation of Synovial Stem Cells
into Cartilage Defect
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International Conference of Mesenchymal and
Nonhematopoietic Stem Cells (MSCs)

Austin, Texas
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1) MEDOEESR
a) F/TFNVITRIZKBFMST/ N1 477 7ILEIR
EEEDA

Development of novel nanobiomaterials by Nanogel
engineering and medical applications

b) URY—LTRICEBEFRF/ N1 F~TUTIE
8l EECH

Development of novel nanobiomaterials by Liposome
engineering and medical applications

2)
F/FILTRIZEAHFRV O BETFYUN) = AT LOME
=20 mg/ml
Cytokine IL-12 delivery: Hydrogel
R RERE W{[
10 mg/ml L8
BERC, 367, 330 (2008),

J. Controlled Release, in press

s P
e H
N

§@ o AELEMMEEFOS L

Nanogel

TEME

= 2mg/ml
n J. Cell. Biochem., 101, 1063( 2007)
J. Cell. Physiol., 220, 1 (2009)
~50 nm
v

Eur. J. of Pharm. Sci. 237(2), 83(2009)

EEHBIERRA K-/

3) MEATDHEER

We develop tailor-made functional nanogels to create

novel nanobiomaterials (nanogel engineering) by the self-
assembly of functional associating polymers as building
blocks. Macrogels with well-defined nanostructures can be
obtained by self-assembly using these nanogels as building
blocks. Raspberry-like assembly of nanogels (A-CHPNG)
with a high potential as a carrier for protein delivery was
prepared. A-CHPNG had a high potential to maintain a high
IL-12 level in plasma after subcutaneous injection in mice.

5 06 ' snnual Report 2009

Therefore, A-CHPNG is a promising carrier for long-term
medications.

Connexin-containing liposomes were directly prepared

by using cell-free transcription/translation systems with
plasmids encoding connexin. The proteo-liposomes obtained
were able to deliver a hydrophilic and bioactive oligo-
peptide to cells through GJs mediated by Cx43 liposome-
cell contacts to regulate cell functions. The functional
connexin-bearing liposomes reported here should be useful
as a tool for cell biology and for drug carrier research into
cellular cytosolic delivery.
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1.

N. Inomoto, N. Osaka, T. Suzuki, U. Hasegawa, Y.
Ozawa, H. Endo, K. Akiyoshi, and M. Shibayama,
Interaction of Nanogel with Cyclodextrin or Protein:
Study by Dynamic Light Scattering and Small-angle
Neutron Scattering, Polymer, 50, 541-546 (2009).

S. Yamane, A. Sugawara, A. Watanabe, and K. Akiyoshi,
Hybrid Nanoapatite by Polysaccharide Nanogel-
Templated Mineralization, J. Bioactive and Compatible
Polym., 24,129-150 (2009).

S. Yamane, A. Sugawara, Y. Sasaki, and K. Akiyoshi,
Nanogel-Calcium Phosphate Hybrid Nanoparticles with
Negative or Positive Charges for Potential Biomedical
Applications, Bull. Chem. Soc. Jpn., 82, 416-418 (2009).
N. Morimoto, N. Ogino, T. Narita, and K. Akiyoshi,
Enzyme-responsive artificial chaperone system with
amphiphilic amylose primer, J. Biotechnology, 140, 246-
249 (2009).

N. Alles, N. S. Soysa, A. H. Mian, N. Tomomatsu, H.
Saito, R. Baron, N. Morimoto, K. Aoki, K. Akiyoshi,
and K. Ohya, Polysaccharide nanogel delivery of a
TNF-a and RANKL antagonist peptide allows systemic
prevention of bone loss, Eur. J. Pharm. Sci., 37(2), 83-88
(2009).

K. Miyai, M. Yoneda, U. Hasegawa, S. Toita, Y. Izu,

H. Hemmi, T. Hayata, Y. Ezura, S. Mizutani, K.
Miyazono, K. Akiyoshi, T. Yamamoto, and M. Noda,
ANA deficiency enhances BMP-induced ectopic bone
formation via transcriptional events, J. Biol. Chem.,,
284(16), 10593-10600 (2009).

N. Morimoto, R. Obeid, S. Yamane, F. M. Winnik, and
K. Akiyoshi, Composite Nanomaterials by Self-assembly
and Controlled Crystallization of Poly(2-isopropyl-2-
oxazoline)-Grafted Polysaccharide, Soft Matter, 5(8),
1597-1600 (2009).

N. Morimoto, J. Tamada, S. Sawada, N. Shimada, A.
Kano, A. Maruyama, and K. Akiyoshi, Interaction of
Self-assembled Cationic Nanogels with Oligo-DNA and
Function as Artificial Nucleic Acid Chaperone, Chem.
Lett., 38, 496-497 (2009).

M. Kaneda, S. M. Nomura, S. Ichinose, S. Kondo, K.
Nakahama, K. Akiyoshi, and I. Morita, Direct formation
of proteo-liposomes by in vitro synthesis and cellular
cytosolic delivery with connexin-expressing liposomes,
Biomaterials, 30, 3971-3977 (2009).

10. Y. Ozawa, S. Sawada, N. Morimoto, and K. Akiyoshi,

Self-assembeld nanogel of hydrophobized dendritic
dextrin for protein delivery, Macromol. Biosci., 9, 694-
701 (2009).

11. C. Hayashi, U. Hasegawa, Y. Saita, H. Hemmi, T. Hayata,

K. Nakashima, Y. Ezura, T. Amagasa, K. Akiyoshi, and
M. Noda, Osteoblastic bone formation is induced by
using nanogel-crosslinking hydrogel as novel scaffold for

12.

13.

14.

15.

16.

17.

18.

19.

20.

bone growth factor, J. Cell. Phys., 220(1), 1-7 (2009).

M. X. Chu, H. Kudo, T. Shirai, K. Miyajima, H. Saito,

N. Morimoto, K. Yano, Y. Iwasaki, K. Akiyoshi, and

K. Mitsubayashi, A soft and flexible biosensor using a
phospholipid polymer for continuous glucose monitoring,
Biomedical Microdevices, 11(4), 837-842 (2009).

S. Boridy, H. Takahashi, K. Akiyoshi, and D. Maysinger,
The binding of pullulan modified cholesteryl nanogels
to A f oligomers and their suppression of cytotoxicity,
Biomaterials, 30(29), 5583-5591 (2009).

H. Kobayashi, O. Katakura, N. Morimoto, K. Akiyoshi,
and S. Kasugai, Effects of cholesterol-bearing pullulan
(CHP)-nanogels in combination with prostaglandin E1
on wound healing, J. Biomed. Mater. Res. B., 91(1), 55-60
(2009).

S. Toita, Y. Soma, N. Morimoto, and K. Akiyoshi,
Cycloamylose-based Biomaterial: Nanogels of
Cholesterol-bearing Cationic Cycloamylose for siRNA
Delivery, Chem. Lett., 38, 1114-1115 (2009).

H. Tsutsumi, W. Nomura, S. Abe, T. Mino, A. Masuda,
N. Ohashi, T. Tanaka, K. Ohba, N. Yamamoto, K.
Akiyoshi, and H. Tamamura, Fluorogenically Active
Leucine Zipper Peptides as New Tag-Probe Pairs for
Protein Imaging in Living Cells, Angew. Chem., Int. Ed.,
48, 9164-9166 (2009).

U. Hasegawa, S. Sawada, T. Shimizu, T. Kishida,

E. Otsuji, O. Mazda, and K. Akiyoshi, Raspberry-

Like Assembly of Cross-Linked Nanogels for Protein
Delivery, J. Controlled Release, 140, 312-317(2009).

S. Sawada and K. Akiyoshi, Nano-encapsulation of lipase
by self-assembled nanogels: induction of high enzyme
activity and thermal stabilization, Macromol. Biosci., .

T. Hirakura, K. Yasugi, T. Nemoto, M. Sato, T. Shimoboji,
Y. Aso, N. Morimoto, K. Akiyoshi, Hybrid hyaluronan
hydrogel encapsulating nanogel as a protein nanocarrier:
new system for sustained delivery of protein with a
chaperone-like function, J. Controlled Release, .

S. Toita, N. Morimoto, K. Akiyoshi, Functional
cycloamylose-based biomaterial: application in a gene
delivery system, Biomacromolecules,
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1) Shimoda A, Akiyoshi K. Design of Nanogel Cross-
Linking Nanoparticles for Protein Delivery. 8th
International Symposium on Frontiers in Biomedical
Polymers. Mishima, Japan, May, 2009.

2) Kamiya K, Tsumoto K, Yoshimura T, Akiyoshi
K. Preparation of connexin proteoliposomes using
baculovirus expression systems for a novel drug carrier.
8th International Symposium on Frontiers in Biomedical
Polymers. Mishima, Japan, May, 2009.

3) Toita S, Soma Y, Morimoto N, Akiyoshi K. Cationic
Cycloamylose for pDNA/siRNA Delivery. 8th
International Symposium on Frontiers in Biomedical
Polymers, Mishima, Japan , May, 2009.

4) Takahashi H, Sawada S, Akiyoshi K. Functional
polysaccharide nano-ball for protein delivery. 8th
International Symposium on Frontiers in Biomedical
Polymers, Mishima, Japan, May, 2009.

5) Sasaki Y, Yamane S, Akiyoshi K. Organic-Inorganic
Dual Crosslinked Nanogels for Potential Biomedical
Applications. 8th International Symposium on Frontiers
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in Biomedical Polymers, Mishima, Japan, May, 2009.

6) Shimoda A, Komaki M, Morita I, Akiyoshi K. Design of
Nanogel-assembled Nanoparticles for protein delivery.
36thAnnual Meeting and Exposition of the Controlled
Release Society, Copenhagen, Denmark, July, 2009.

7) Kamiya K, Tsumoto K, Yoshimura T, Akiyoshi
K. Preparation of connexin proteoliposomes using
baculovirus expression systems for potential biomedical
application. 36th Annual Meeting and Exposition of the
Controlled Release Society, Copenhagen, Denmark, July,
2009.

8) Takahashi H, Sawada S, Akiyoshi K. Design of functional
polysaccharide nano-ball and application to DDS. 36th
Annual Meeting and Exposition of the Controlled
Release Society, Copenhagen, Denmark, July, 2009.

9) Sasaki, Y, Yamane S, Akiyoshi K. Organic-Inorganic
Hybrid Polysaccharide Nanogels Crosslinked with
Siloxane. 36th Annual Meeting and Exposition of the
Controlled Release Society, Copenhagen, Denmark, July,
20009.

10) Toita S, Soma Y, Morimoto N, Akiyoshi K. Functional
Cycloamylose for siRNA Delivery. 22nd European
Conference on Biomaterials, the annual conference
of the European Society for Biomaterials, Lausanne,
Switzerland, September, 2009.

11) Kamiya K, Tsumoto K, Yoshimura T, Akiyoshi K. New
method of preparation of proteoliposomes: Baculovirus
expression-liposome fusion systems. 2nd Switzerland-
Japan Biomolecular Chemistry Symposium, Tokyo,
Japan, September, 2009.

12) Toita S, Akiyoshi K. Functional Cycloamylose Nanogles
for siRNA Delivery. GelSympo2009, Osaka, Japan,
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13) Takahashi H, Sawada S, Akiyoshi K. Function of
polysaccharide nano-ball based nanogel. GelSympo2009,
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10) Akiyoshi K. Nanogel protein delivery system with
chaperone function. 14th International Symposium
on Recent Advances in Drug Delivery Systems. Salt
Lake City, Utah, USA, February, 2009.

11) Akiyoshi K. Nanogel Engineering for Protein
Delivery. 8th International Symposium on Frontiers
in Biomedical Polymers FBPS'09, Mishima, Japan,
May, 2009.

12) Akiyoshi K. Polysaccharide nanogel engineering
for protein delivery system. KIFEE works hop on
environment, Energy and Materials, Trondheim,
Norway, September, 2009.

13)Sasaki Y, Akiyoshi K. Drug Delivery System for
Cancer Therapy. International Summer Program
2009, Recent Advances in Cancer Research, Tokyo,
Japan, September, 2009.

14) Akiyoshi K. Design of New Hydrogel Biomaterials
by Nanogel Engineering. The 4th International
Symposium on Integrated Molecular/Materials
Engineering (ISIMME2009) , Chengdu, China,
October, 2009.

15)Sasaki Y, Abe K, Kikuchi J, Akiyoshi K. Fabrication
of Artificial Cell Array for Creation of Biochip.
International Symposium on Nanobio-Interfaces
Related to Molecular Mobility, Tokyo, Japan,
November, 20009.
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1) HRORESE

1. Identified novel genes responsible for cancer and
unknown genetic diseases.

2. Development of high-density and high-resolution in-
house CGH arrays and established their applications
for detection of cryptic genomic and/or epigenetic
aberrations in cancer and genomic disorders

3. Establishment of practically useful tools for diagnosis in
personalized medicine of cancer and genome disorders.

1 BAEKEARPOBREEOREIZHET 5 85T
DAl 7E & FERE O AT

2. BREEEET ) LT LA b NIZEOISHEMH O
L, INOY—VEFELZE L &RERD T
J Lo YT NRTOHEE

3 DALET 7 AEERBOMBPLERIE T 5 ERL
LNV DL OB 5

52 4 " annual Report 2009

3) MEABTDENER

1. Gene-expression phenotypes for vascular invasiveness
of hepatocellular carcinomas.
BACKGROUND: Gross vascular invasion is a well-
established prognostic indicator inhepatocellular carcinoma
(HCC) , but the biological significance of microscopic
invasion remains unclear. METHODS: Curatively resected
primary HCCs were classified retrospectively into three
groups: HCCs without vascular invasion (V0) , HCCs
with microvascular invasion (V1) , and HCCs with
macrovascular invasion (V2) . Microarray profiling of
patients with V0, V1, and V2 using Jonckheere-Terpstra
(JT) tests and Wilcoxon rank sum tests was performed.
RESULTS: Distinct patterns of gene expression were
demonstrated between VO and V2 groups; less (L)
and highly (H) invasive phenotypes, respectively. It
is noteworthy that 2 dendrograms by the hierarchical
clustering provided exactly the same assignment results
for V1 cases that were thus separated into L and H gene-
expression phenotypes. Marked differences were found
in overall (P < .001) and tumor-free survival (P < .001)
between L and H gene-expression phenotypes. Multivariate
analyses indicated that the phenotypes of the patterns of
gene expression, rather than the clinicopathologic markers
of vascular invasion, were independent predictors of tumor
recurrence (P = .031) . Using the gene-expression patterns
identified by both JT and Wilcoxon rank sum test analyses,
other V1 cases validated these differences in tumor-free
survivals between gene-expression phenotypes within the
group (P =.039) . CONCLUSION: Gene profiling suggested
that microvascular invasiveness consisted of a classable
mixture of 2 distinct phenotypes. Thus, gene-array analyses
may have clinical benefit, because they may in fact be more
predictive than other clinical factors.

2. miR-124 and miR-203 are epigenetically silenced
tumor-suppressive microRNAs in hepatocellular
carcinoma.

MicroRNAs (miRNAs) are a class of small non-coding

RNAs that, in general, negatively regulate gene expression.



They have been identified in various tumor types, showing
that different sets of miRNAs are usually deregulated

in different cancers. Some miRNA genes harboring
CpG-islands undergo methylation-mediated silencing, a
characteristic of many tumor-suppressor genes. To identify
such miRNAs in hepatocellular carcinoma (HCC) , we

first examined the methylation status of 43 loci containing
CpG-islands around 39 mature miRNA genes in a panel of
HCC cell lines and non-cancerous liver tissues as controls.
Among 11 miRNA genes frequently methylated in HCC cell
lines but not in non-cancerous liver tissues, 3 miRNA genes,
ie. miR-124, miR-203, and miR-375, were selected as silenced
miRNAs through CpG-island methylation by comparing
methylation and expression status and evaluating restored
expression after treatment with 5-aza-2-deoxycytidine.

In primary tumors of HCC with paired non-tumorous

liver tissues, only miR-124 and miR-203 showed frequent
tumor-specific methylation, and their expression status

was inversely correlated with methylation status. Ectopic
expression of miR-124 or miR-203 in HCC cells lacking

their expression inhibited cell growth, with direct down-
regulation of possible targets, cyclin-dependent kinase

6 (CDK6) , vimentin (VIM) , SET and MYND domain
containing 3 (SMYD3) , and IQ motif containing GTPase
activating protein 1 (IQGAP1) or ATP-binding cassette,
sub-family E, member 1 (ABCE1) , respectively. Our
results suggest that miR-124 and miR-203 are novel tumor-
suppressive miRNAs for HCC epigenetically silenced and
activating multiple targets during hepatocarcinogenesis.

3. Lysosomal-associated protein multispanning
transmembrane 5 gene (LAPTM5) is associated with
spontaneous regression of neuroblastomas.

BACKGROUND: Neuroblastoma (NB) is the most

frequently occurring solid tumor in children, and shows

heterogeneous clinical behavior. Favorable tumors,

which are usually detected by mass screening based

on increased levels of catecholamines in urine, regress

spontaneously via programmed cell death (PCD) or

mature through differentiation into benign ganglioneuroma

(GN) . In contrast, advanced-type NB tumors often

grow aggressively, despite intensive chemotherapy.

Understanding the molecular mechanisms of PCD during

spontaneous regression in favorable NB tumors, as well

as identifying genes with a pro-death role, is a matter of

urgency for developing novel approaches to the treatment
of advanced-type NB tumors. PRINCIPAL FINDINGS: We
found that the expression of lysosomal associated protein
multispanning transmembrane 5 (LAPTM5) was usually
down-regulated due to DNA methylation in an NB cell-
specific manner, but up-regulated in degenerating NB

cells within locally regressing areas of favorable tumors

detected by mass-screening. Experiments in vitro showed

that not only a restoration of its expression but also

the accumulation of LAPTMb5 protein, was required to
induce non-apoptotic cell death with autophagic vacuoles
and lysosomal destabilization with lysosomal-membrane
permeabilization (LMP) in a caspase-independent manner.
While autophagy is a membrane-trafficking pathway to
degrade the proteins in lysosomes, the LAPTM5-mediated
lysosomal destabilization with LMP leads to an interruption
of autophagic flux, resulting in the accumulation of
immature autophagic vacuoles, p62/SQSTMI1, and
ubigitinated proteins as substrates of autophagic
degradation. In addition, ubiquitin-positive inclusion bodies
appeared in degenerating NB cells. CONCLUSIONS: We
propose a novel molecular mechanism for PCD with the
accumulation of autophagic vacuoles due to LAPTM5-
mediated lysosomal destabilization. LAPTM>5-induced cell
death is lysosomal cell death with impaired autophagy, not
cell death by autophagy, so-called autophagic cell death.
Thus LAPTMb5-mediated PCD is closely associated with the
pontaneous regression of NBs and opens new avenues for
exploring innovative clinical interventions for this tumor.

4. Genome-wide DNA methylation profiles in urothelial
carcinomas and urothelia at the precancerous stage.
To clarify genome-wide DNA methylation profiles during
multistage urothelial carcinogenesis, bacterial artificial
chromosome (BAC) array-based methylated CpG
island amplification (BAMCA) was performed in 18
normal urothelia obtained from patients without urothelial
carcinomas (UCs) (C) , 17 noncancerous urothelia
obtained from patients with UCs (N) , and 40 UCs. DNA
hypo- and hypermethylation on multiple BAC clones was
observed even in N compared to C. Principal component
analysis revealed progressive DNA methylation alterations
from C to N, and to UCs. DNA methylation profiles in N
obtained from patients with invasive UCs were inherited
by the invasive UCs themselves, that is DNA methylation
alterations in N were correlated with the development of
more malignant UCs. The combination of DNA methylation
status on 83 BAC clones selected by Wilcoxon test was able
to completely discriminate N from C, and diagnose N as
having a high risk of carcinogenesis, with 100% sensitivity
and specificity. The combination of DNA methylation
status on 20 BAC clones selected by Wilcoxon test was
able to completely discriminate patients who suffered
from recurrence after surgery from patients who did not.
The combination of DNA methylation status for 11 BAC
clones selected by Wilcoxon test was able to completely
discriminate patients with UCs of the renal pelvis or
ureter who suffered from intravesical metachronous UC
development from patients who did not. Genome-wide
alterations of DNA methylation may participate in urothelial
carcinogenesis from the precancerous stage to UC, and
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DNA methylation profiling may provide optimal indicators
for carcinogenetic risk estimation and prognostication.
(Cancer Sci 2009) .

5. Resequencing and copy number analysis of the human
tyrosine kinase gene family in poorly differentiated
gastric cancer.

The tyrosine kinase (TK) family is an important

regulator of signaling pathways that control a variety of

physiological and pathological conditions, and a substantial
proportion of TK genes are genetically altered in cancer.

To clarify the somatic mutation profile of TK genes and

discover potential targets for gastric cancer (GC) therapy,

we undertook a systematic screening of mutations in the

kinase domains of all human TK genes (636 exons of 90

genes) in 17 GC cell lines and 52 microdissected primary

GCs with poorly differentiated histology. We identified

26 non-synonymous alterations (22 genes in total) that

included 11 sequence alterations in cell lines and 15

somatic mutations in primary tumors. Recurrent mutations

were found in four genes including a known oncogene

(NTRK3) , the Src kinase family (LTK and CSK) and a

potential Wnt signal activator (ROR2) . In addition, we

analyzed copy number alterations of all the TK gene loci
in the same cohort samples by array-based comparative
genomic hybridization analysis and identified 24 high-
level amplifications and two homozygous deletions. Both
sequence alteration and frequent copy number aberration
were detected in two TK genes (HCK and ERBB2) |,
strongly suggesting that they encode potential oncogenes
in GC. Our focused and integrated analyses of systemic
resequencing and gene copy number have revealed the

novel onco-kinome profile of GC and pave the way to a

comprehensive understanding of the GC genome.

6. Identification of PAK4 as a putative target gene for
amplification within 19913.12-gq13.2 in oral squamous-
cell carcinoma.

Amplification of chromosomal DNA 1is thought to be one of

the mechanisms activating cancer-related genes in tumors.

To identify the most likely target for amplification in the

region 19q13.12-q13.2, detected previously in SKN-3 cells by

a genome-wide screening of DNA copy-number aberrations

in a panel of oral squamous-cell carcinoma (OSCC) cell

lines, we determined the extent of the amplicon, analyzed

a panel of cell lines for the expression of candidate

genes within the amplicon, and then evaluated growth-

suppressive effects by knocking down genes of interest.

Reported information about the function and/or expression

of each gene, remarkable overexpression in SKN-3 cells
and relatively frequent overexpression in additional

OSCC lines compared with an immortalized normal oral

epithelial cell line, and expression level-dependent
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proliferation-promoting activity led us to conclude that

the p2l-activated kinase 4 (PAK4) gene was the most
likely target. An immunohistochemical analysis of primary
tumors from 105 cases of head and neck SCC including 50
cases of OSCC demonstrated the overexpression of PAK4
to be significantly associated with a poorer prognosis.
These findings reveal that the PAK4 overexpression
through amplification or other mechanisms promotes the
proliferation and/or survival of OSCC cells, and that PAK4
might be a good diagnostic and/or therapeutic target.

7. Kruppel-like factor 12 plays a significant role in poorly
differentiated gastric cancer progression.
Gastric cancer is the second common malignant neoplasia
in Japan, and its poorly differentiated form is a deadly
disease. To identify novel candidate oncogenes contributing
to its genesis, we examined copy-number alterations in
50 primary poorly differentiated gastric cancers using an
array-based comparative genomic hybridization (array-
CGH) . Many genetic changes were identified, including
a novel amplification of the 13q22 locus. Several genes
are located in this locus, and selective knockdown of
one for the Kruppel-like factor 12 (KLF12) induced
significant growth-arrest in the HGC27 gastric cancer cell
line. Microarray analysis also demonstrated that genes
associated with cell proliferation were mostly changed
by KLF12 knockdown. To explore the oncogenic function
of KLF12, we introduced a full length of human KLF12
c¢DNA into NIH3T3 and AZ-521 cell lines and found that
overexpression significantly enhanced their invasive
potential. In clinical samples, KLF12 mRNA in cancer tissue
was increased in 11 of 28 cases (39%) when compared
with normal gastric epithelium. Clinicopathological analysis
further demonstrated a significant correlation between
KLF12mRNA levels and tumor size (p = 0.038) . These
data suggest that the KLF12 gene plays an important role
in poorly differentiated gastric cancer progression and is a
potential target of therapeutic measures.

8. Genome-wide DNA methylation profiles in liver tissue
at the precancerous stage and in hepatocellular
carcinoma.

To clarify genome-wide DNA methylation profiles during

hepatocarcinogenesis, bacterial artificial chromosome

(BAC) array-based methylated CpG island amplification

was performed on 126 tissue samples. The average numbers

of BAC clones showing DNA hypo- or hypermethylation
increased from noncancerous liver tissue obtained from
patients with hepatocellular carcinomas (HCCs) (N) to

HCCs. N appeared to be at the precancerous stage, showing

DNA methylation alterations that were correlated with

the future development of HCC. Using Wilcoxon test, 25

BAC clones, whose DNA methylation status was inherited



by HCCs from N and were able to discriminate 15 N
samples from 10 samples of normal liver tissue obtained
from patients without HCCs (C) with 100% sensitivity
and specificity, were identified. The criteria using the 25
BAC clones were able to discriminate 24 additional N
samples from 26 C samples in the validation set with 95.8%
sensitivity and 96.2% specificity. Using Wilcoxon test, 41
BAC clones, whose DNA methylation status was able to
discriminate patients who survived more than 4 years
after hepatectomy from patients who suffered recurrence
within 6 months and died within a year after hepatectomy,
were identified. The DNA methylation status of the 41
BAC clones was correlated with the cancer-free and overall
survival rates of patients with HCC. Multivariate analysis
revealed that satisfying the criteria using the 41 BAC clones
was an independent predictor of overall outcome. Genome-
wide alterations of DNA methylation may participate in
hepatocarcinogenesis from the precancerous stage, and
DNA methylation profiling may provide optimal indicators
for carcinogenetic risk estimation and prognostication.

9. Overexpression of SMYD2 relates to tumor cell
proliferation and malignant outcome of esophageal
squamous cell carcinoma.

Although we have identified two putative targets, ATF3

and CENPF, for a frequently gained/amplified region

around 1g32-g41 in esophageal squamous cell carcinoma

(ESCC) , it is possible that other amplification targets

remain to be identified. In this study, we tested whether

SET and MYND domain-containing protein 2 (SMYD2) ,

located between those two genes and encoding a lysine

methyltransferase for histone H3K36 and p53K370 that
regulates transcription and inhibits transactivation

activity, respectively, acts as a cancer-promoting gene

through activation/overexpression in ESCC. Frequent

overexpression of SMYDZ2 messenger RNA and protein was
observed in KYSE150 cells with remarkable amplification at

1932-41.1 and other ESCC cell lines (11/43 lines, 25.6%) .

Overexpression of SMYD2 protein was frequently detected

in primary tumor samples of ESCC (117/153 cases, 76.5%)

as well and significantly correlated with gender, venous

invasion, the pT category in the tumor-lymph node-
metastases classification and status of recurrence. Patients
with SMYD2-overexpressing tumors had a worse overall
rate of survival than those with non-expressing tumors,
and SMYD2 positivity was independently associated with

a worse outcome in the multivariate analysis. Knockdown

of SMYD?2 expression inhibited and ectopic overexpression

of SMYD?Z2 promoted the proliferation of ESCC cells in

a TP53 mutation-independent but SMYDZ2 expression-

dependent manner. These findings suggest that SMYD2

plays an important role in tumor cell proliferation through
its activation/overexpression and highlight its usefulness as

a prognosticator and potential therapeutic target in ESCC.

10. Molecular cloning of t (2;7) (p24.3;p14.2) , a
novel chromosomal translocation in myelodysplastic
syndrome-derived acute myeloid leukemia.
In this study, we report the molecular structure of the
breakpoint region in a new chromosomal translocation, t
(27) (p24.3;p14.2) , in a case of acute myeloid leukemia
transformed from myelodysplastic syndrome (MDS) .
An extensive fluorescence in situ hybridization (FISH)
analysis showed that NAG (2p24.3) and ELMO1 (7pl4.2)
were involved at the breakpoints of t (2;7) (p24.3;p14.2) .
Furthermore, we detected a novel chimeric transcript
consisting of NAG and ELMOL. Interestingly, this
transcript encoded a truncated molecular form of 3ELMO1
as the result of a frameshift caused by the chromosomal
translocation. Although this study does not provide direct
evidence that a defect in NAG-ELMOI plays a role in
the pathogenesis or the leukemic change in MDS, it does
suggest that defects in NAG-ELMOI potentially contributed
to the leukemic progression in this case.

11. Surgical contribution to recurrence-free survival

in patients with macrovascular-invasion-negative

hepatocellular carcinoma.
BACKGROUND: Macroscopic vascular invasion (MVI) is
a well-known indicator of recurrence of hepatocellular
carcinoma (HCC) even after curative hepatectomy, but the
clinicopathologic and molecular features of the recurrence
remain unclear in  MVInegative HCC. STUDY DESIGN:
Two hundred seven consecutive patients with confirmed
primary MVI-negative HCC were retrospectively
assessed after curative resection, with special emphasis
on the importance of anatomically systematized
hepatectomy. HCC tissues were also analyzed for genome-
wide gene expression profile of each tumor using a
microarray technique. RESULTS: Univariant analysis of
HCC recurrence revealed multiple tumors (p < 0.001) ,
moderate to poor differentiation (p = 0.044) , Child-Pugh
B/C (p = 0.047) , alpha-fetoprotein elevation (p = 0.007) ,
and nonanatomic hepatectomy (p = 0.010) as risk factors.
According to Cox hazard multivariant analysis, multiple
tumors (p = 0.002) , alpha-fetoprotein elevation (p < 0.001) ,
and nonanatomic hepatectomy (p = 0.002) were identified
as independent factors of the recurrence. In the recurrent
cases after anatomic hepatectomy for HCC, local recurrence
was significantly infrequent compared with those after
nonanatomic hepatectomy (p < 0.001) . Network expression
analysis using cDNA microarray revealed distinct signaling
pathways of epithelial-mesenchymal transitions are
associated with recurrence after anatomically systematized
hepatectomy. CONCLUSIONS: Anatomically systematized
hepatectomy might contribute to recurrence-free survival
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of HCC patients of HCC without MVI. Local recurrence
could be mostly averted by anatomic hepatectomy, although
specific epithelial-mesenchymal transitions signaling might
regulate the biologic aggressiveness of HCC.

12. ASK1 and ASK2 differentially regulate the
counteracting roles of apoptosis and inflammation in
tumorigenesis.

Apoptosis and inflammation generally exert opposite effects

on tumorigenesis: apoptosis serves as a barrier to tumour

Initiation, whereas inflammation promotes tumorigenesis.

Although both events are induced by various common

stressors, relatively little is known about the stress-

induced signalling pathways regulating these events

in tumorigenesis. Here, we show that stress-activated

MAP3Ks, ASK1 and ASK2, which are involved in cellular

responses to various stressors such as reactive oxygen

species, differentially regulate the initiation and promotion
of tumorigenesis. ASK2 in cooperation with ASK1
functioned as a tumour suppressor by exerting proapoptotic
activity in epithelial cells, which was consistent with the
reduction in ASKZ expression in human cancer cells and
tissues. In contrast, ASK1-dependent cytokine production

in inflammatory cells promoted tumorigenesis. Our findings
suggest that ASK1 and ASK2 are critically involved in
tumorigenesis by differentially regulating apoptosis and
inflammation.

13. PH domain-only protein PHLDA3 is a p53-regulated
repressor of Akt.
p53 And Akt are critical players regulating tumorigenesis
with opposite effects: whereas p53 transactivates target
genes to exert its function as a tumor suppressor, Akt
phosphorylates its substrates and transduces downstream
survival signals. In addition, p53 and Akt negatively
regulate each other to balance survival and death signals
within a cell. We now identify PHLDAS as a p53 target
gene that encodes a PH domain-only protein. We find that
PHLDA3 competes with the PH domain of Akt for binding
of membrane lipids, thereby inhibiting Akt translocation
to the cellular membrane and activation. Ablation of
endogenous PHLDAS results in enhanced Akt activity and
decrease of pb3-dependent apoptosis.We also demonstrate
the suppression of anchorage-independent cell growth
by PHLDAS. Loss of the PHLDA3 genomic locus was
frequently observed in primary lung cancers, suggesting a
role of PHLDAS3 in tumor suppression. Our results reveal
a new mode of coordination between the p53 and Akt
pathways.

14. Actinin-4 gene amplification in ovarian cancer: a
candidate oncogene associated with poor patient
prognosis and tumor chemoresistance.
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Actinin-4, an isoform of non-muscular alpha-actinin,
enhances cell motility by bundling the actin cytoskeleton.
We previously reported a prognostic implication of high
immunohistochemical expression of actinin-4 protein in
ovarian cancers. Chromosomal gain or amplification of the
19q12-q13 region has been reported in ovarian cancer. We
hypothesized that the actinin4 (ACTN4) gene might be a
target of the 19q12-q13 amplicon and play an essential role
of ovarian cancer progression. In total, 136 advanced-stage
ovarian cancers were investigated for the copy number of
the ACTN4 gene on chromosome 19q13, using fluorescence
in situ hybridization, and the correlation of the ACTN4
copy number with actinin-4 protein immunoreactivity and
major clinicopathological factors was investigated. A higher
copy number (> or =4 copies) of the ACTN4 gene was
detected in 29 (21%) cases and was highly associated with
the intensity of actinin-4 immunoreactivity  (P<0.0001) ,
a high histological tumor grade (P=0.030) , a clear-cell
adenocarcinoma histology (P=0.012) , resistance to first-
line chemotherapies (P=0.028) , and poor patient outcome
(P=0.0011) . Univariate analyses using the Cox regression
model showed that a higher ACTN4 gene copy number
was able to predict patient outcome more accurately than
high actinin-4 immunoreactivity (relative risk: 2.48 vs 1.55) .
Multivariate analysis showed that a higher copy number of
the ACTN4 gene and the degree of residual disease were
independent prognostic factors for overall patient survival.
The actinin-4 gene may be a target of the 19q amplicon,
acting as a candidate oncogene, and serve as a predictor of
poor outcome and tumor chemoresistance in patients with
advanced-stage ovarian cancers.

15. SKI and MEL1 cooperate to inhibit transforming growth
factor-beta signal in gastric cancer cells.
Chromosomal amplification occurs frequently in solid
tumors and is associated with poor prognosis. Several
reports demonstrated the cooperative effects of oncogenic
factors in the same amplicon during cancer development.
However, the functional correlation between the factors
remains unclear. Transforming growth factor (TGF) -beta
signaling plays important roles in cytostasis and normal
epithelium differentiation, and alterations in TGF-beta
signaling have been identified in many malignancies. Here,
we demonstrated that transcriptional co-repressors of TGEF-
beta signaling, SKI and MDS1/EVIl-like gene 1 (MELIL) ,
were aberrantly expressed in MKN28 gastric cancer
cells by chromosomal co-amplification of 1p36.32. SKI
and MEL1 knockdown synergistically restored TGF-beta
responsiveness in MKN28 cells and reduced tumor growth
in vivo. MEL1 interacted with SKI and inhibited TGF-beta
signaling by stabilizing the inactive Smad3-SKI complex
on the promoter of TGF-beta target genes. These findings
reveal a novel mechanism where distinct transcriptional co-



repressors are co-amplified and functionally interact, and
provide molecular targets for gastric cancer treatment.

16. Genome-wide DNA methylation profiles in both
precancerous conditions and clear cell renal cell
carcinomas are correlated with malignant potential and
patient outcome.

To clarify genome-wide DNA methylation profiles

during multistage renal carcinogenesis, bacterial

artificial chromosome array-based methylated CpG

island amplification (BAMCA) was performed. Non-

cancerous renal cortex tissue obtained from patients

with clear cell renal cell carcinomas (RCCs) (N) was

at the precancerous stage where DNA hypomethylation

and DNA hypermethylation on multiple bacterial

artificial chromosome (BAC) clones were observed. By

unsupervised hierarchical clustering analysis based on

BAMCA data for their N, 51 patients with clear cell RCCs

were clustered into two subclasses, Clusters A (N) (n =

46) and B (N) (n =5) . Clinicopathologically aggressive

clear cell RCCs were accumulated in Cluster B (N) , and

the overall survival rate of patients in Cluster B (N) was

significantly lower than that of patients in Cluster A (N) .

By unsupervised hierarchical clustering analysis based on

BAMCA data for their RCCs51 patients were clustered

into two subclasses, Clusters A (T) (n=43) and B (T)

(n = 8) . Clinicopathologically aggressive clear cell RCCs

were accumulated in Cluster B (T) , and the overall

survival rate of patients in Cluster B (T) was significantly
lower than that of patients in Cluster A (T) . Multivariate
analysis revealed that belonging to Cluster B (T) was an
independent predictor of recurrence. Cluster B (N) was
completely included in Cluster B (T) , and the majority
of the BAC clones that significantly discriminated Cluster

B (N) from Cluster A (N) also discriminated Cluster

B (T) from Cluster A (T) . In individual patients, DNA

methylation status in N was basically inherited by the

corresponding clear cell RCC. DNA methylation alterations
in the precancerous stage may generate more malignant
clear cell RCCs and determine patient outcome.

17. ITCH is a putative target for a novel 20g11.22
amplification detected in anaplastic thyroid
carcinoma cells by array-based comparative genomic
hybridization.

Anaplastic thyroid carcinoma (ATC) is one of the most

virulent of all human malignancies, with a mean survival

time among patients of less than 1 year after diagnosis.

To date, however, cytogenetic information on this disease

has been very limited. During the course of a program

to screen a panel of ATC cell lines for genomic copy-

number aberrations using array-based comparative genomic

hybridization, we identified a high-level amplification of the

ITCH gene, which is mapped to 20q11.22 and belongs to the
homologous to the E6-associated protein carboxylterminus
ubiquitin ligase family. The expression of ITCH was
increased in 4 of 14 ATC cell lines (28.6%) , including
8305C in which there was a copy-number amplification of
this gene, and six of seven primary cases (85.7%) . Among
the primary thyroid tumors, a considerable number of
ITCH high expressers was found in ATC (40/45, 88.9%)
papillary thyroid carcinoma (25/25, 100%) , and papillary
microcarcinoma (25/25, 100%) . Furthermore, knockdown
of ITCH by specific small interfering RNA significantly
inhibited the growth of ITCH-overexpressing cells, whereas
ectopic overexpression of ITCH promoted growth of

ATC cell lines with relatively weak expression. These
observations indicate ITCH to be the most likely target

for 20q11.22 amplification and to play a crucial role in the
progression of thyroid carcinoma.

18. Heterozygous deletion at 14922.1-g22.3 including the
BMP4 gene in a patient with psychomotor retardation,
congenital corneal opacity and feet polysyndactyly.

Here we report on a 1-year-old Japanese girl with

psychomotor retardation, bilateral congenital corneal

opacity and bilateral postaxial polysyndactyly of the feet.

Although she had a normal female karyotype, our in-

house bacterial artificial chromosome (BAC) -based

array-CGH analysis successfully detected at least a 2.7-Mb
heterozygous deletion at 14q22.1-q22.3 harboring 18 protein-
coding genes. Among the genes, BMP4 was a candidate

for the gene causing the abnormalities of both the eye and

digits. It was previously reported that the BMP family was
correlated with the morphogenesis of digits and ocular
development, and Bmp4 heterozygous null mice revealed
skeletal abnormalities including polydactyly and ocular
anterior segment abnormalities. Patients with a deletion
including BMP4 also hadabnormalities of the eye and digits.

These previous reports support that a haplo-insufficiency

of the BMP4 gene likely caused the congenital ocular and

digit abnormalities. Moreover, among the other genes
contained in the deletion, GMFB is a candidate for the

gene responsible for the psychomotor retardation. (c) 2008

Wiley-Liss, Inc.

19. Genetic clustering of clear cell renal cell carcinoma
based on array-comparative genomic hybridization:
its association with DNA methylation alteration and
patient outcome.

PURPOSE: The aim of this study was to clarify genetic

and epigenetic alterations occurring during renal

carcinogenesis. EXPERIMENTAL DESIGN: Copy number
alterations were examined by array-based comparative
genomic hybridization analysis using an array harboring

4,361 bacterial artificial chromosome clones, and DNA
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methylation alterations on CpG islands of the pl6, human
MutL homologue 1, von Hippel-Lindau, and thrombospondin
1 genes and the methylated in tumor (MINT-1, MINT-2,
MINT-12, MINT-25, and MINT-31) clones were examined
in 51 clear cell renal cell carcinomas (RCC) . RESULTS:
By unsupervised hierarchical clustering analysis based on
copy number alterations, clear cell RCCs were clustered
into the two subclasses, clusters A (n=34) and B (n=17) .
Copy number alterations were accumulated in cluster B.
Loss of chromosome 3p and gain of 5q and 7 were frequent
in both clusters A and B, whereas loss of 1p, 4, 9, 13q, and
14q was frequent only in cluster B. The average number of
methylated CpG islands in cluster B was significantly higher
than those in cluster A. Clear cell RCCs showing higher
histologic grades, vascular involvement, renal vein tumor
thrombi, and higher pathologic stages were accumulated

in cluster B. The recurrence-free and overall survival rates
of patients in cluster B were significantly lower than those
of patients in cluster A. Multivariate analysis revealed

that genetic clustering was a predictor of recurrence-

free survival and was independent of histologic grade and
pathologic stage. CONCLUSIONS: This genetic clustering of
clear cell RCC is significantly associated with regional DNA
hypermethylation and may become a prognostic indicator
for patients with RCC.

20. Expression and gene amplification of actinin-4 in
invasive ductal carcinoma of the pancreas.
PURPOSE: An invasive growth pattern is one of the
hallmarks of pancreatic ductal carcinoma. Actinin-4 is
an actin-binding protein associated with enhanced cell
motility, invasive growth, and lymph node metastasis.
Actinin-4 might play an important role in the development
and progression of pancreatic cancer EXPERIMENTAL
DESIGN: The expression of actinin-4 was examined
immunohistochemically in 173 cases of invasive pancreatic
ductal carcinoma. The copy number of the actinin-4
(ACTN4) gene was calculated by fluorescence in situ
hybridization. The expression of actinin-4 was stably
knocked down by short hairpin RNA, and tumorigenicity
was evaluated by orthotopic implantation into mice with
severe combined immunodeficiency. RESULTS: The
expression level of actinin-4 was increased in 109 (63.0%)
of 173 cases of pancreatic cancer. Kaplan-Meier survival
curves revealed that patients with increased expression of
actinin-4 had a significantly poorer outcome (P=0.00001, log-
rank test) . Multivariate analysis by the Cox proportional
hazard model showed that high expression of actinin-4
was the most significant independent negative predictor
of survival (hazard ratio, 2.33; P=0.000009) . Amplification
(defined as more than four copies per interphase nucleus)
of the ACTN4 gene was detected in 11 (37.9%) of 29 cases
showing increased expression of actinin-4. Knockdown of
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actinin-4 expression inhibited the destructive growth of
cancer cells in the pancreatic parenchyma. CONCLUSION:
Recurrent amplification of chromosome 19q13.1-2 has been
reported in pancreatic cancer, but the exact target gene
has not been identified. Actinin-4 contributes to the invasive
growth of pancreatic ductal carcinoma, and ACTN4 is one
of the candidate oncogenes in this chromosome locus.

21. Caffeine yields aneuploidy through asymmetrical cell

division caused by misalignment of chromosomes.
Aneuploidy has been implicated as an important step
leading to various neoplasias. Although genetic factors
that block aneuploidy have been the subject of intense
interest, the impact of pharmacological and environmental
substances on the development of aneuploidy has not been
studied. Here, we show that caffeine induces aneuploidy
through asymmetrical cell division. Mitotic exits of HeLa,
UZ20S, and primary fibroblast cells were significantly
delayed by 10 mmol/L caffeine. Most caffeine-treated
mitotic cells showed misalignment of chromosomes at the
metaphase plates, and were arrested at prometaphase.
Mitoticarrest deficient 2 (MAD2) depletion rescued the
caffeine-induced delay of mitotic exit, indicating that
caffeine-induced prolongation of mitosis was caused by
activation of a MADZ-dependent spindle checkpoint.
Enumeration of centromeres by fluorescence in situ
hybridization revealed that cell division in the presence of
caffeine was not symmetrical and resulted in aneuploid cell
production. Most of these cells survived and underwent
DNA synthesis. Our findings reveal a novel pharmacological
effect of a high concentration of caffeine on genomic
stability in dividing cells.

22. The CASK gene harbored in a deletion detected
by array-CGH as a potential candidate for a gene
causative of X-linked dominant mental retardation.
Here we report on a 5-year-old Japanese girl with
developmental delay and microcephaly. Although she had a
normal karyotype, a bacterial artificial
chromosome-based array-comparative genome hybridization
analysis detected a de novo 4.0-Mb heterozygous deletion
at Xpll.3-p11.4 harboring nine genes. By comparison with a
healthy carrier mother of a boy with atypical Norrie disease
having a smaller deletion in the same region, we excluded
four genes as candidates whose haploinsufficiency would
be causative for developmental delay. Among the other
five genes, CASK seems to be the most likely candidate
for a causative gene, because it is strongly expressed in
fetal brain and plays important roles in neural development
and synaptic function. We confirmed that the expression
of CASK mRNA was decreased in the patient compared
with healthy controls and the patient's X-chromosomal
inactivation was not skewed. These results suggested that



the genetic deletion of CASK results in haploinsufficiency,
which might be causative for the patient's developmental
delay or mental retardation. (c) 2008 Wiley-Liss, Inc.

23. Activation of B-Myb by E2F1 in hepatocellular
carcinoma.
Aim: Deregulation of E2F1 transcriptional activity is
observed in a variety of cancers, including hepatocellular
carcinoma (HCC) . The aim of the present study is to
identify transcriptional target genes of E2F1 in HCC.
Methods: We determined expression levels for E2F1
and ten candidate genes thought to be targets of E2F1
in primary HCCs using a real-time quantitative reverse
transcription-PCR assay. Following small interfering RNA
(siRNA) -mediated knockdown of E2F1 in HCC cell lines,
we quantified mRNA levels of the candidate E2F1 target
genes. Results: E2F1 was significantly over-expressed in 41
primary HCCs as compared to non-tumorous liver tissues.
Among the candidates, MYBLZ, whose product is the
transcriptional factor B-Myb, which is involved in controlling
cell-cycle progression and apoptosis, was significantly over-
expressed in primary HCCs. Additionally, expression levels
of MYBLZ correlated with those of E2ZF1. Knockdown of
E2F1 resulted in a decrease in expression of MYBL2. A
copy-number gain for MYBLZ was observed in 36 of 66
primary HCCs, suggesting that MYBLZ expression is up-
regulated by amplification in addition to being regulated by
E2F1. Moreover, siRNA-mediated knockdown of MYBL2
led to reduced expression of CDC2 (which encodes CDC2) ,
cyclin A2 (CCNA2) , and topoisomerase II alpha (TOP2A) ,
implicating these genes in the cell cycle and suggesting that
they may be downstream targets of B-Myb. Conclusion:
MYBLZ is a probable transcriptional target of E2F1 in HCC
and may therefore be a useful biomarker for diagnosis and
an attractive target for molecular therapies useful to treat
HCC.

24. Expression of clAP-1 correlates with nodal metastasis
in squamous cell carcinoma of the tongue.
Cellular inhibitor-of-apoptosis protein 1 (cIAP-1) is a
member of the inhibitor-of- apoptosis protein family,
which predominantly regulates apoptosis. It has been
suggested that expression of cIAP-1 correlates with
certain clinicopathological features. The possible
significance of cIAP-1 expression in cervical lymph node
metastasis of tongue squamous cell carcinoma (SCC) is
investigated. Seventy-five tongue SCCs were analyzed by
immunohistochemistry. cIAP-1 immunoreactivity patterns
were nuclear in 38 (51%) , cytoplasmic in 47 (63%) , and
concurrent in 37 (49%) cases. Nuclear, cytoplasmic and
concurrent cIAP-1 immunoreactions were significantly
correlated with lymph node metastasis in tongue SCCs
(P=0.0011, 0.0012, and 0.0006, respectively) . The cleaved

caspase-3, which is a marker of tumor apoptosis, and Ki-
67 index, which is a marker of tumor proliferation, were
immunohistochemically examined in 21 tongue SCCs with
concurrent nuclear and cytoplasmic cIAP-1 expression
and with metastasis, and in 23 tongue SCCs without
concurrent nuclear and cytoplasmic cIAP-1 expression and
without metastasis. Concurrent cIAP-1 expression was
inversely correlated with caspase-3 (P=0.0066) , but was
positively correlated with Ki-67 expression (P=0.0028) .
The mode of invasion was associated with lymph node
metastasis (P=0.014) and differentiation (P=0.013) , but
was not correlated with cIAP-1 expression. There was

no statistically significant correlation between nuclear or
cytoplasmic cIAP-1 expression and the Clinicopathological
factors of gender, age, clinical stage or differentiation. These
results suggest that both patterns of cIAP-1 are useful
markers for predicting cervical lymph node metastasis in
tongue SCC.

25. Frequent inactivation of a putative tumor suppressor,
angiopoietin-like protein 2, in ovarian cancer.
Angiopoietin-like protein 2 (ANGPTL2) is a secreted
protein belonging to the angiopoietin family, the members
of which are implicated in various biological processes,
although its receptor remains unknown. We identified a
homozygous loss of ANGPTL2 (9g33.3) in the course of
screening a panel of ovarian cancer (OC) cell lines for
genomic copy-number aberrations using in-house array-
based comparative genomic hybridization. ANGPTL2
mRNA expression was observed in normal ovarian tissue
and immortalized normal ovarian epithelial cells, but was
reduced in some OC lines without its homozygous deletion
(18 of 23 lines) and restored after treatment with 5-aza
2-deoxycytidine. The methylation status of sequences
around the ANGPTL2 CpG-island with clear promoter
activity inversely correlated with expression. ANGPTL2
methylation was frequently observed in primary OC tissues
as well. In an immunohistochemical analysis of primary
OCs, ANGPTL2 expression was frequently reduced (51
of 100 cases) , and inversely correlated with methylation
status. Patients with OC showing reduced ANGPTL2
immunoreactivity had significantly worse survival in the
earlier stages (stages I and II) , but better survival in
advanced stages (stages III and IV) . The restoration
of ANGPTLZ2 expression or treatment with conditioned
medium containing ANGPTLZ inhibited the growth of OC
cells originally lacking the expression of this gene, whereas
the knockdown of endogenous ANGPTLZ accelerated the
growth of OC cells with the expression of ANGPTL2. These
results suggest that, at least partly, epigenetic silencing
by hypermethylation of the ANGPTLZ2 promoter leads to
a loss of ANGPTL2 function, which may be a factor in the
carcinogenesis of OC in
a stage-dependent manner.
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26. Frequent silencing of a putative tumor suppressor gene
melatonin receptor 1 A (MTNR1A) in oral squamous-
cell carcinoma.

Array-based comparative genomic hybridization (array-

CGH) has good potential for the high-throughput

identification of genetic aberrations in cell genomes. In

the course of a program to screen a panel of 21 oral

squamous-cell carcinoma (OSCC) cell lines for genome-

wide copy-number aberrations by array-CGH using

our in-house bacterial artificial chromosome arrays, we

identified a frequent homozygous deletion at 4q35 loci with

approximately 1 Mb in extent. Among the seven genes
located within this region, the expression of the melatonin
receptor 1 A (MTNRIA) messenger RNA (mRNA) was
not detected or decreased in 35 out of the 39 (89%) OSCC
cell lines, but was detected in immortalized normal oral
epithelial cell line, and was restored in gene-silenced OSCC
cells without its homozygous loss after treatment with
5-aza-2-deoxycytidine. The hypermethylation of the CpG

(cytosine and guanine separated by phosphate) island in

the promoter region of MTNRIA was inversely correlated

with its expression in OSCC lines without a homozygous
deletion. Methylation of this CpG island was also observed
in primary OSCC tissues. In an immunohistochemical
analysis of 50 primary OSCC tumors, the absence of
immunoreactive MTNRIA was significantly associated
with tumor size and a shorter overall survival in patients
with OSCC tumors, and seems to be an independent
prognosticator in a multivariate analysis. Exogenous
restoration of MTNRI1A expression inhibited the growth of

OSCC cells lacking its expression. Together with the known

tumor-suppressive function of melatonin and MTNRIA in

various tumors, our results indicate MTNRIA to be the
most likely target for epigenetic silencing at 4¢35 and to
play a pivotal role during oral carcinogenesis.

27. Exploration of tumor-suppressive microRNAs silenced
by DNA hypermethylation in oral cancer.
In the last few years, microRNAs (miRNA) have started
a revolution in molecular biology and emerged as key
players in the carcinogenesis. They have been identified in
various tumor types, showing that different sets of miRNAs
are usually deregulated in different cancers. To identify
the miRNA signature that was specific for oral squamous
cell carcinoma (OSCC) , we first examined expression
profiles of 148 miRNAs in a panel of 18 OSCC cell lines and
the immortalized oral keratinocyte line RT7 as a control.
Compared with RT7, the expression of 54 miRNAs (36.5%)
was frequently down-regulated in OSCC lines (<0.5-fold
expression, >or=66.7% of 18 lines) . Among these 54
miRNAs, we further analyzed four of these miRNAs (ie.,
miR-34b, miR-137, miR-193a, and miR-203) , located around
CpG islands, to identify tumor-suppressive miRNAs silenced
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through aberrant DNA methylation. The expression of
those four genes was restored by treatment with 5-aza-
2-deoxycytidine in OSCC cells lacking their expression.

In addition, expression levels of the four miRNAs were
inversely correlated with their DNA methylation status in
the OSCC lines. In primary tumors of OSCC with paired
normal oral mucosa, down-regulation of miRNA expression
through tumor-specific hypermethylation was more
frequently observed for miR-137 and miR-193a than for
miR-34b and miR-203. Moreover, the ectopic transfection of
miR-137 or miR-193a into OSCC lines lacking their
expressions significantly reduced cell growth, with down-
regulation of the translation of cyclin-dependent kinase 6
or E2F transcription factor 6, respectively. Taken together,
our results clearly show that miR-137 and miR-193a are
tumor suppressor miRNAs epigenetically silenced during
oral carcinogenesis.

28. ldentification of SMURF1 as a possible target for
7921.3-22.1 amplification detected in a pancreatic
cancer cell line by in-house array-based comparative
genomic hybridization.

Pancreatic cancer (PC) cell lines provide a useful starting

point for the discovery and functional analysis of genes

driving the genesis and progression of this lethal cancer.

To increase our understanding of the gene copy number

changes in pancreatic carcinomas and to identify key

amplification and deletion targets, we applied genome-
wide array-based comparative genomic hybridization
using in-house array (MCG Cancer Array-800) to 24 PC
cell lines. Overall, the analyses revealed high genomic
complexity, with several copy number changes detected
in each line. Homozygous deletions (log (2) ratio < -2) of
eight genes (clones) were seen in 14 of the 24 cell lines,

whereas high-level amplifications (log (2) ratio >2) of 10

genes (clones) were detected in seven lines. Among them,

we focused on high-level amplification at 7q22.1, because
target genes for this alteration remain unknown. Through
precise mapping of the altered region by fluorescence in
situ hybridization, determination of the expression status

of genes located within those regions, and functional
analysis using knockdown of the gene expression or the
ectopic overexpression approach in PC cell lines, as well

as immunohistochemical analyses of candidates in primary
tumors of PC, we successfully identified SMURF1 as having
the greatest potential as a 7q21.3-22.1 amplification target.

SMURF1 may work as a growth-promoting gene in PC

through overexpression and might be a good candidate as

a therapeutic target. Our results suggest that array-based

comparative genomic hybridization analysis combined with

further genetic and functional examinations is a useful
approach for identifying novel tumor-associated genes
involved in the pathogenesis of this lethal disease.



29. Aurora kinase B is a predictive factor for the aggressive
recurrence of hepatocellular carcinoma after curative
hepatectomy.

BACKGROUND: Patterns of cancer recurrence hold the

key to prognosis after curative resection. This retrospective

study aimed to identify a predictor and therapeutic
candidate for aggressive recurrence of hepatocellular
carcinoma (HCC) . METHODS: Primary HCC tissues from

107 patients who had curative resection were analysed.

Genome-wide gene expression profiles were investigated

using a microarray technique, and clustering analysis

was carried out based on the first diagnosis of recurrence

according to the Milan criteria. Immunohistochemical

expression and array-based comparative genomic
hybridization (array-CGH) were also assessed. RESULTS:

Microarray analysis revealed overexpression of Aurora

kinase B, a chromosome passenger protein kinase, as the

most significant predictor of the aggressive recurrence of

HCC. Aurora kinase B protein expression was significantly

associated with aggressive recurrence (P < 0.001) and

prognosis (P < 0.001) . Multivariable analysis identified

Aurora kinase B as the only independent predictor of

aggressive recurrence of HCC (P = 0.031) . Array-CGH

analysis showed that genomic instability was closely related
to Aurora kinase B expression (P = 0.011) . CONCLUSION:

Aurora kinase B is an effective predictor of aggressive HCC

recurrence, in relation to the genomic instability. It might

beworth considering as a molecular target for the adjuvant
therapy of HCC.

30. Overexpressed NF-kappaB-inducing kinase contributes
to the tumorigenesis of adult T-cell leukemia and
Hodgkin Reed-Sternberg cells.

The nuclear factor-kappaB (NF-kappaB) transcription

factors play important roles in cancer development by

preventing apoptosis and facilitating the tumor cell growth.

However, the precise mechanisms by which NF-kappaB

is constitutively activated in specific cancer cells remain

largely unknown. In our current study, we now report that

NF-kappaB-inducing kinase (NIK) is overexpressed at the

pretranslational level in adult T-cell leukemia (ATL) and

Hodgkin Reed-Sternberg cells (H-RS) that do not express

viral regulatory proteins. The overexpression of NIK causes

cell transformation in rat fibroblasts, which is abolished by a

super-repressor form of IkappaBalpha. Notably, depletion of

NIK in ATL cells by RNA interference reduces the DNA-

binding activity of NF-kappaB and NF-kappaB-dependent

transcriptional activity, and efficiently suppresses tumor
growth in NOD/SCID/gammac (null) mice. These results

indicate that the deregulated expression of NIK plays a

critical role in constitutive NF-kappaB activation in ATL

and H-RS cells, and suggest also that NIK is an attractive
molecular target for cancer therapy.

31. A loss-of-function mutation in the FTSJ1 gene
causes nonsyndromic X-linked mental retardation in a
Japanese family.

Mental retardation (MR) is a common trait, affecting

approximately 2-3% of individuals in the general population.

Although the etiology of MR remains largely unknown,

genetics apparently play a major role. Recent molecular

studies of X-linked form of MR in European and North

American countries have revealed 24 nonsyndromic

X-linked mental retardation (NS-XLMR) genes including

FTSJ1, a human homolog of the Escherichia coli 2-O-rRNA

methyltransferase Fts]/Rrm] gene. Here we identified

a novel FTSJ1 mutation in an XLMR family through

mutation screening of a cohort of 73 unrelated Japanese

male probands with MR. Sequence analysis of the
proband and his mother revealed a G > A substitution

at the consensus for the donor splicing site in intron 8

(c571 + 1G > A) of FTS]J1. This mutation prevented the

removal intron 8 from the pre-mRNA, thereby leading to

a frameshift in the mutant FTS]J1 mRNA and resulting in

a premature termination in exon 9. Quantitative RT-PCR

showed a significant reduction of mutant FTSJ1 mRNA

in the patient's lymphoblast cells, which was restored

by treatment with cycloheximide, a potent inhibitor of

nonsense-mediated mRNA decay (NMD) . Therefore,

mRNASs carrying this mutation are likely subject to
degradation by NMD. Together, loss-of-function of FTS]J1
may be a mechanism for the cognitive dysfunction observed
in this family. Our study also suggested that the FTS]J1

mutation probably accounts for XLMR in Japanese at a

similar frequency (1-2%) as in

Europeans.
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1) HROFEEH
1 . BESOT7RN— XFEHE
(Induction of apoptosis in bone and soft tissue tumors)
FHES. FEIES OB II AR A, R E
DEDLEEITE Y, ZNLE TOWED 5 TNF-alpha &
V) #FHE X 72 NF-kappa B D{EMEIZASA O T D3 A
CHERBIZKELEDY ZHOZ LS TWS, LrL,
TNF-alpha T# & & 1172 NF-kappa B O iz & i V4 ] 1
X4 F 2R A% v Protein Kinase C-delta (PKC-
delta) (IAAMIEO TR ~— A, BEHEAE, Mg
1t.% B4 % Protein Kinase & L THIG LT W %, 4
IZ TNF-alpha & V) &3 X 1172 NF-kappa B O {& Pl #1(2
HEH L. 7 AWE T3 TPKC-delta & NF-kappa B
family O BE % Bl L 720 S HIZRIELRT R &I
X, NFkappa BdD A 1 » 2= k RelA/p65 & PKC-
delta D& 4% B L. PKC-delta?RelA/p65 D Ez5.
Do TV 2 E 25212 L7z, 4 IENF-
kappa B OTEMEALHI I O M 2 o 5 2 & T, =
MEEEOIEE, FEBAD AL P, AL D
HHHIEER I T2 2 L ICERL EEZ TR D,

I .3 ABRREEIEF BRCA2 & Nucleophosmin (NPM)
DIEE & 7 DBEERRT

( Identification of novel BRCAZ2-related genes: Functional
analysis of Nucleophosmin (NPM))

BRCA1 & BRCA2 DZ 51T H AR TIEAY L E O R ML
FICRONTWD, MERFEDIREEZIERL T
Wa 7o MIZSHEERT 20 FOFENER bNbo
D L) oy FIIFUEIEAEICES L Twh ETRE
50T, HEphrgz W TBRCA2 EMHEEHT %
BIZFFEV OFE & A Tzo #5727+ NPM (2
DWW CIEFLEN Y AE TR ST L e LIRS X o
TBRCA2L DAMHEANFH 2R L. S 512, WEKED
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BRCA2 & OFHEAEH 2 WERE L 720 £ 5 172 NPM I
BRCA #{xF & [A BRI 3 2 7 AR B RS 12 BE 5 L
TV B BEMEAE VO TRNAL & W CERBR A 1%,
ARIFZE TR 3 2 EBREI IR L - F:Th D) Gl o
FHE T,

2) MEABDHEIEL

(1) Molecular markers associated with lymph node
metastasis in pancreatic ductal adenocarcinoma by
genome-wide expression profiling.

Lymph node metastasis (LNM) is the most important

prognostic factor in patients undergoing surgical resection

of In this study, we aimed to identify molecular markers
associated with LNM in pancreatic ductal adenocarcinoma

(PDAC) using genome-wide expression profiling. In

this study, laser microdissection and genome-wide

transcriptional profiling were used to identify genes that

were differentially expressed between PDAC cells with and
without LNM obtained from 20 patients with PDAC. In the
results, microarray profiling identified 46 genes that were
differently expressed between PDAC with and without

LNM with certain significance. In 63 patients with PDAC,

significant LNM predictors in PDAC elucidated from

multivariate analysis were low expression of activating
enhancer binding protein 2 (AP2alpha) (P = 0.012) and

high expression of mucin 17 (MUC17) (P = 0.0192) .

Furthermore, multivariate analysis revealed that APZalpha-

low expression and MUC17-high expression are independent

prognostic factors for poor overall survival (P = 0.0012,

0.0001, respectively) .

(2) DNA damage signalling recruits RREB-1 to the p53
tumour suppressor promoter.

Transcriptional regulation of the p53 tumour suppressor

gene plays an important role in the control of the

expression of various target genes involved in the DNA

damage response. However, the molecular basis of this

regulation remains obscure. In the present study we



demonstrate that RREB-1 (Ras-responsive-element-binding
protein-1) efficiently binds to the p53 promoter via the p53
core promoter element and transactivates p53 expression.
Silencing of RREB-1 significantly reduces p53 expression at
both the mRNA and the protein levels. Notably, disruption
of RREB-1-mediated p53 transcription suppresses the
expression of the p53 target genes. We also show that, upon
exposure to genotoxic stress, RREB-1 controls apoptosis in
a pb3-dependent manner. These findings provide evidence
that RREB-1 participates in modulating p53 transcription in
response to DNA damage.

(3) Protein kinase Cdelta activates RelA/p65 and nuclear
factor-kappaB signaling in response to tumor necrosis
factor-alpha.

Nuclear factor-kappaB (NF-kappaB) is tightly modulated

by IkappaB kinases and IkappaBalpha in the cytoplasm.

Here, we show that protein kinase C (PKC) delta controls

the main subunit of NF-kappaB, RelA/p65. The results also

show that PKCdelta is targeted to the nucleus and forms

a complex with RelA/p65 following TNF-alpha exposure.

Importantly, kinase activity of PKCdelta is required for

RelA/pb65 transactivation. In concert with these results,

PKCdelta activates RelA/p65 for its occupancy to target-

gene promoters, including IkappaBalpha and pl100/p52.

Moreover, functional analyses show that inhibition of

PKCdelta is associated with substantial attenuation of NF-

kappaB activity in response to TNF-alpha. These findings

provide evidence that PKCdelta orchestrates RelA/

p65 transactivation, a requisite for NF-kappaB signaling

pathway in the nucleus.

(4) Gene expression-based diagnosis of efficacy of
chemotherapy for breast cancer.
Development of a clear index to select drugs, i.e., accurate
prediction of drug sensitivity, is important not only to
obtain the maximum therapeutic effects of drugs, but also
realize personalized medicine (tailor-made medicine) . With
the recent advancement in genome science represented by
microarrays, molecular-level elucidation of many diseases
including cancers has been progressing. It has been clarified
that molecular information, such as gene expression
profiles of cancer cells and gene polymorphisms in
individual patients, affects not only cancer development and
progression, but also therapeutic and adverse effects. The
establishment of a therapeutic method by clinical application
of this information has been progressing, in which the
therapeutic effects of drugs are accurately predicted, and
the maximum effects are obtained corresponding to cancer
properties and patients' characteristics.

(5) Pim-1 controls NF-kappaB signalling by stabilizing
RelA/p65.

Post-translational modification and degradation of proteins
by the ubiquitin-proteasome system are key regulatory
mechanisms in cellular responses to various stimuli.

In this study we show that phosphorylation of RelA/

p65 at Ser276 prevents its degradation by ubiquitin-
mediated proteolysis. In contrast, impairment of Ser276
phosphorylation affects constitutive degradation of RelA/
p65. Importantly, we identify Pim-1 as a further kinase
responsible for the phosphorylation of RelA/p65 at Ser276.
Depletion of Pim-1 hinders not only Ser276 phosphorylation
but also transactivation of RelA/p65 target genes. We also
show that Pim-1 contributes to recruitment of RelA/p65

to kappaB-elements to activate NF-kappaB signalling after
TNF-alpha stimulation. In concert with these results, the
knockdown of Pim-1 impairs IL-6 production and augments
apoptosis by interfering RelA/p65 activation.

(6) BRCA2 interacts with the cytoskeletal linker protein
plectin to form a complex controlling centrosome
localization.

The breast cancer susceptibility gene (BRCA2) is localized

mainly in the nucleus where it plays an important role

in DNA damage repair. Some BRCAZ protein is also

present in the centrosome. Here, we demonstrate that

BRCAZ2 interacts with plectin, a cytoskeletal cross-linker

protein, and that this interaction controls the position of

the centrosome. We induced phosphorylation of plectin

in prepared fractions of HeLa cells by adding activated

CDK1/CycB kinase. Consequently, there was significant

dissociation of the centrosome from the nuclear membrane.

Plectin has six homologous ankyrin-like repeat domains

(termed PLEC M1-M6) . Using a pull-down assay, we found

that GST-PLEC M1 and a GST-C-terminal region fusion

protein (which comprised PLEC M6, along with an adjacent
vimentin site) interacted with BRCA2. In addition, when
either BRCAZ or plectin was suppressed by the appropriate
siRNA, a similar change in centrosomal positioning was
observed. We suggest that the BRCAZ-plectin interaction
plays an important role in the regulation of centrosome
localization and also that displacement of the centrosome
may result in genomic instability and cancer development.

(7) ATM augments nuclear stabilization of DYRK2 by
inhibiting MDM2 in the apoptotic response to DNA
damage.

The tumor suppressor p53 is a transcription factor that

regulates cell cycle, DNA repair, senescence, and apoptosis

in response to DNA damage. Phosphorylation of p53 at

Ser46 is indispensable for the commitment to apoptotic cell

death. A previous study has shown that, upon exposure to

genotoxic stress, DYRK2 translocates into the nucleus and
phosphorylates p53 at Ser46, thereby inducing apoptosis.

However, less is known about mechanisms responsible for
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intracellular control of DYRKZ. Here we show the functional
nuclear localization signal at amino-terminal domain

of DYRKZ2. Under normal conditions, nuclear and not
cytoplasmic DYRK2 is ubiquitinated by MDM2, resulting in
its constitutive degradation. In the presence of proteasome
inhibitors, we detected a stable complex of DYRK2 with
MDM?2 at the nucleus. Upon exposure to genotoxic stress,
ATM phosphorylates DYRK2 at Thr33 and Ser369, which
enables DYRK2 to escape from degradation by dissociation
from MDMZ2 and to induce the kinase activity toward p53
at Ser46 in the nucleus. These findings indicate that ATM
controls stability and pro-apoptotic function of DYRKZ in
response to DNA damage.

(8) Introduction and characterization of a polymerase-
dead point mutation into the POLK gene in vertebrates.
The chicken DT40 cell line is widely used for gene knock-
outs. We attempted to introduce a polymerase-dead point
mutation into Polkappa, a polymerase for translesion
DNA synthesis, taking advantage of the highly efficient
targeted integration in DT40 cells. The resulting cells
(REV3 (-/-) POLK (/) (pol-dead)) proliferated with the
same kinetics as the parental REV3 (-/-) cells. Though the
mock-treated REV3 (-/-) POLK (/) (mock) cells showed
the same sensitivity as the parental REV3 (-/-) cells to
methyl methanesulfonate, the REV3 (-/-) POLK (/) (pol-
dead) cells demonstrated the same sensitivity as the REV3
(-/-) POLK (/-) double knock-out cells. This implies that
the presence of the polymerase-dead Polkappa does not
interfere with other polymerases repairing monoalkylation
damage.
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Y 3 S —EREE R OB D 72,
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128D T 5,
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Genetic and epigenetic diseases: identification and

elucidation of their responsible genes and underlying
mechanisms
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Epigenetic effects on fetal and postnatal development
induced by artificial reproductive technologies.
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Spinocerebellar Ataxia Type 31 Is Associated with
“Inserted” Penta-Nucleotide Repeats Containing
(TGGAA) n,

Spinocerebellar ataxia type 31 (SCA31) is an adult-onset
autosomal-dominant neurodegenerative disorder showing
progressive cerebellar ataxia mainly affecting Purkinje cells.
The SCA31 critical region was tracked down to a 900 kb
interval in chromosome 16q22.1, where the disease shows

a strong founder effect. By performing comprehensive
Southern blot analysis and BAC- and fosmid-based
sequencing, we isolated two genetic changes segregating
with SCA31. One was a single-nucleotide change in an
intron of the thymidine kinase 2 gene (TK2) . The other
was an insertion, from 2.5-3.8 kb long, consisting of complex
penta-nucleotide repeats including a long (TGGAA) n
stretch. The SCA3I repeat insertion’ s length inversely
correlated with patient age of onset. The repeat insertion
was located in introns of TK2 and BEAN expressed in

the brain and formed RNA foci in the nuclei of patients’
Purkinje cells. Because (TGGAA) n is a characteristic
sequence of paracentromeric heterochromatin, we
speculate that the insertion might have originated from
heterochromatin. SCA31 is important because it exemplifies
human diseases associated with *‘inserted’ ' microsatellite
repeats that can expand through transmission. Our finding
suggests that the ectopic microsatellite repeat, when
transcribed, might cause a disease involving the essential
splicing factors.

Efficient Production of Androgenetic Embryos by Round
Spermatid Injection.

Mammalian androgenetic embryos can be produced by
pronuclear exchange of fertilized oocytes or by dispermic
in vitro fertilization of enucleated oocytes. Here, we
report a new technique for producing mouse androgenetic
embryos by injection of two round spermatid nuclei into

oocytes, followed by female chromosome removal. We
found that injection of round spermatids resulted in high
rates of oocyte survival (88%) . Androgenetic embryos
thus produced developed into mid-gestation fetuses at
various rates, depending on the mouse strain used. All the
fetuses examined maintained paternally specific genomic
imprinting memories. This technique also enabled us to
produce complete heterozygous F1 embryos by injecting
two spermatids from different strains. The best rate

of fetal survival (12% per embryos transferred) was
obtained with C57BL/6 3 DBA/2 androgenetic embryos.
We also generated embryonic stem cell lines efficiently
with the genotype of Mus musculus domesticus and M.
m. molossinus. Thus, injection of two round spermatid
nuclei followed by maternal enucleation is an effective
alternative method of producing androgenetic embryos
that consistently develop into blastocysts and mid-gestation
fetuses.

Paternal deletion of Meg1/Grb10 DMR causes
maternalization of the Meg1/Grb10 cluster in mouse
proximal Chromosome 11 leading to severe preand
postnatal growth retardation

Mice with maternal duplication of proximal Chromosome
11 (MatDp (proxl11)) , where Megl/Grbl0 is located,
exhibit pre- and postnatal growth retardation. To elucidate
the responsible imprinted gene for the growth abnormality,
we generated novel model mice mimicking the pattern of
imprinted gene expression observed in the MatDp (prox11)
by deleting differentially methylated region of Megl/
Grbl0 (Megl-DMR) . We found that the mousespecific
repeat sequence consisting of several CTCF-binding motifs
in the Megl-DMR functions as a silencer, suggesting that
the Megl/Grbl0 imprinted region adopted a different
regulatory mechanism from the H19/Igf2 region. Paternal
deletion of the Megl-DMR caused both upregulation of the
maternally expressed Megl/Grbl0 Type I in the whole
body and loss of paternally expressed Megl/Grbl0 Type
II, demonstrating maternalization of the entire Megl/
Grbl0 imprinted region. We confirmed that the Megl-
DMR mice exhibited the same growth abnormalities as

the MatDp (prox11) mice. Fetal and neonatal growth was
very sensitive to the expression level of Megl/Grbl0 Type
I, indicating that the 2-fold increment of the Megl/Grbl0
Type I is one of the major causes of the growth retardation
observed in the MatDp (prox1l) and the Megl-DMR.
This suggests that the corresponding human GRB10 Type
I plays an important role in the etiology of Silver-Russell
syndrome caused by partialtrisomy of 7p11-p13.
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Fumitoshi Ishino, Ryuichi Ono, Shunsuke Suzuki,
Yoichi Sekita, Mie Naruse, Takashi Kohda and
Tomoko Kaneko-Ishino. Retrotramnspopsons and
Evolution of Genomic Imprinting and Placentation
in Mammals. Symposium: Epigenetic impacts for
The 42" Annual
Meeting for the Japanese Society of Developmental
Biologists. May 28-31, 2009 (Toki Messe, Niigata) .
Fumitoshi Ishino, Ryuichi Ono, Shunsuke Suzuki,
Yoichi Sekita, Mie Naruse, Takashi Kohda

and Tomoko Kaneko-Ishino. Contribution of

differentiation and patterning.

Retrotransposons to the Evolution of Genomic
Imprinting and Placentation in Mammals The

24™ NAITO Conference on Nuclear Dynamics and
RNA (II) June 23-26, 2009 (Chateraise Gateaux
Kingdom, Sapporo, Hokkaido) .
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Fumitoshi Ishino. Retorotransposons and
trophoblast biology. Trophoblast Day Meeting.
July 14-15, 2009 (University of Cambridge, UK) .
Fumitoshi Ishino. Retorotransposon-derived
imprinted genes, PeglO and Pegll/Rtll and their
relation to the origin of viviparity in mammals.
From Imprinting to the Epigenome in 25 years.
September 4-6, 2009 (University of Cambridge,
UK) .
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FORFIZEHLTHL Ma M F VARV OFART
IEFEDTILE DR Z R U720
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REFBEEMZ L0 #HF
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REpBetE ML i g
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1) ARDOEEH

p38-NLK #Zi%& (C & 2 misaERAs p il

NLK, an essential effector for of anterior formation,
functions downstream of p38 MAP kinase

MREAR
Nemo-like kinase (NLK) %, Drosophila ® # IR @

Mifats e, MOBREIK, RED/NY — = 7 %)

Nemo O AHF T & L THEES 117 MAP ¥ - — ¥ Hk

)y ALF = FF—ETHLH, BESERIZB

% NLK OB % Miat+ 2 72012, NLK E MBS 5

STEERRENICRRELIZEZA, MAPXYF—¥7 7

IV —D—2THh % p38H HEE S 7o NLKAF F —

Yo L CHRER BT 5 720 I3 FE0ML0 ) »ERL

BV TH Y, NLKIZp38iZL 2 Y E{LE /L

THEIER 2 HE L TW b DO TERWwhr e Z 2 RE L7z

R TRLO L) L7z HMA 252 L5 TE T,

1) NLK & p38 & o Aid. BraEfifia iz v 7236588
HB L UCWERIZNLK & p38 3388 L T\ 5 5534
JaRIZ BV CHRIER R IERRIC X DIERE S 7z,

2) KEGH 2572 GST-NLK @l &% > /37 % FE 12
LCinvitro¥ F—¥ 7y A 2EmL7-LZ 5, p38
IEINLKOFED ) YR IEZER) Y RILTH 2L
PO Loz T2y AL E SN/ I pR
Neuro2A (2 BW TN P38 DH%AEZ sIRNA I L)
HREEDENLKDY Y EREL NV ST L 720

3) YV AHTIOVHIHIIRIC BV CTREER T 2 MO % H v T
p38 DHEREZ L S8 5 &, NLK OBEBEN LD &
FRRIC, BEERHTST Eiﬁwﬁ;)ﬂzTé}:%ﬁﬁuﬁ*ﬂﬂﬁ?—

H— DFBUK T ABIZE S 7z, p38 DREREN I
BRI, Eﬁ”iﬂNLK@?ﬁﬁﬁJ%’éfﬂ“ﬂilﬁlfgéﬂf:
P35, p3BIC L B YEALER A T T = IZiEIR L /2
ZEANLK TlEEE S N h o7z,
SEFONTH ML Y AT ZVIZBIT 5
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BRI IR O TR B AL 1 p38-NLK #F B4 258 5- 9 5 T Bk
B2 RBETHIDTHY, D& Xp38idY) » ERLIsHT
2N L CNLKOBREZHIFI L TWh o bEZ 5N,

2)

TAK1-NLK pathway regulates transcription factors

T&F-B, Wnt, Cytokine, e.t.c.

N

®
TCFILEF

3) AEABTDREIEL

DNA demethylation in hormone-induced transcriptional
derepression.

Epigenetic modifications at the histone level affect

gene regulation in response to extracellular signals.
However, regulated epigenetic modifications at the

DNA level, especially active DNA demethylation, in

gene activation are not well understood. Here we report
that DNA methylation/demethylation is hormonally
switched to control transcription of the cytochrome p450
27B1 (CYP27B1) gene. Reflecting vitamin-D-mediated
transrepression of the CYP27B1 gene by the negative
vitamin D response element (nVDRE) , methylation of
CpG sites ((5m) CpG) is induced by vitamin D in this
gene promoter. Conversely, treatment with parathyroid
hormone, a hormone known to activate the CYP27B1 gene,
induces active demethylation of the (5m) CpG sites in this
promoter. Biochemical purification of a complex associated



with the nVDRE-binding protein (VDIR, also known as
TCF3) identified two DNA methyltransferases, DNMT1
and DNMT3B, for methylation of CpG sites, as well as

a DNA glycosylase, MBD4 (ref. 10) . Protein-kinase-C-
phosphorylated MBD4 by parathyroid hormone stimulation
promotes incision of methylated DNA through glycosylase
activity, and a base-excision repair process seems to
complete DNA demethylation in the MBD4-bound promoter.
Such parathyroid-hormone-induced DNA demethylation and
subsequent transcriptional derepression are impaired in
Mbd4 (-/-) mice. Thus, the present findings suggest that
methylation switching at the DNA level contributes to the
hormonal control of transcription.

TMEPAI, a transmembrane TGF- B -inducible protein,
sequesters Smad proteins from active participation in
TGF- B signaling

Transforming growth factor- § (TGF- ) is a
multifunctional cytokine of key importance for controlling
embryogenesis and tissue homeostasis. How TGF- § signals
are attenuated and terminated is not well understood.

Here, we show that TMEPALI a direct target gene of TGF-
f signaling, antagonizes TGF- § signaling by interfering
with TGF- 8 type I receptor (T f RI) -induced R-Smad
phosphorylation. TMEPATI can directly interact with
R-Smads via a Smad interaction motif (SIM) . TMEPAI
competes with Smad anchor for receptor activation (SARA)
for R-Smad binding, thereby sequestering R-Smads from

T B RI kinase activation. In mammalian cells, ectopic
expression of TMEPAI inhibited TGF- f -dependent
regulation of plasminogen activator inhibitor (PAI) -1,
JunB, cyclin-dependent kinase (cdk) inhibitors and c-myc
expression, whereas specific siRNA-mediated knockdown of
TMEPALI expression prolonged duration of TGF- £ -induced
Smad?2 and Smad3 phosphorylation and concomitantly
potentiated cellular responsiveness to TGF- . Consistently,
TMEPALI inhibits activin-mediated mesoderm formation in
Xenopus embryos. Taken together, TMEPAI participates
in a negative feedback loop to control the duration and
intensity of TGF- f /Smad signaling.

NLK, an essential effector for of anterior formation,
functions downstream of p38 MAP kinase

Nemo-like kinase (NLK) is known to function as a
mitogen-activated protein kinase (MAPK) - like kinase.
However, the upstream molecules and the molecular
events mechanisms to that regulate the NLK activity
remain unclear. In the present study, we identified p38
MAPK as an upstream kinase and activator for of NLK.
p38 regulates the function of NLK via phosphorylation,
and this modification can be abrogated by depletion of
endogenous p38. In Xenopus embryos, depletion of either
p38 f or NLK by antisense morpholino oligonucleotides

results in a severe defect in anterior development and
impaired expression of endogenous anterior markers. It is
notably notable that morphants of Xenopus p38 a , another
isoform of the p38 MAPK family, exhibited no obvious
defects in anterior development. Defects in head formation
or expression of the anterior marker genes caused by
deprivation of suppression of endogenous p38 f expression
could be rescued by expression of wild-type NLK, but

not mutant NLK containing a mutated lacking the p38 f
phosphorylation site. On the contraryln contrast, the defects
in head formation or expression of the anterior marker
genes caused by deprivation suppression of endogenous
NLK expression could not be rescued by expression of p38.
These results provide the first evidence that p38 specifically
regulates NLK function required for the anterior formation
in Xenopus development.

4) REZRICEEUTHRN GRS AFIKIC
M T UTORTHRE - BigFshilE

A (T8l =14H)

EIFEIF e HEAE TR ST L R e D 720 D" e F DY
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. SAT B EIRS PL Y v O VBT HESIE) & o4k

Wr7e % e L 72,

D (AMERK)

EBEPIY v X0 Y H B Th b BREF R 5 dER &

LCTERA L7,

E (EBEk)

GEHANTOYIF—%EFETHERL T 5,

5) GCOEEX%2HETHICYH/F->THEZEA
hi-=
FFRDET LWIFEE 1T S X REBREDF I,

6) EXIFEHR

1. Kim, M., Kondo, T, Takada, I, Youn, M.-Y., Yamamoto,
Y., Takahashi, S., Matsumoto, T., Fujivama, S., Shirode,
Y. Yamaoka, I, Kitagawa, H., Takeyama, K., Shibuya, H.,
Ohtake, F. and Kato, S. (2009). DNA demethylation in
hormone-induced transcriptional derepression. Nature
461, 1007-1012.

2. Watanabe, Y., Itoh, S, Goto, T., Ohnishi, E., Inamitsu,
M., Itoh, F., Satoh, K., Wiercinska, E., Yang, W, Shi, L.,
Tanaka, A. Nakano, N., Mommaas, A M., Shibuya, H.,
ten Dijke, P. and Kato, M. TMEPAI a transmembrane
TGF-[-inducible protein, sequesters Smad proteins
from active participation in TGF-[] signaling. Mol. Cell .

3. Ohnishi, E,, Goto, T., Sato, A., Kim, M., lemura, S, Ishitani,
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T. Natsume, T., Ohnishi, J. and Shibuya, H. NLK,
an essential effector of anterior formation, functions
downstream of p38 MAP kinase. Mol. Cell. Biol. .
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downstream of p38 MAP kinase. #5328 H A5-FA4
FRFER, 20094E12 11 H ., Mg,

9) NFEELDERKRR
RBH#mze B 4. e s oe
[ 5845371t % H#9° % DECODE [Hli#% o i B |
2 R F
JART SR 17-21 4R
e e #848:9000 75 1

10) =, FFPHEEOEFER. B, B
HRFRE., RAKNY, EEZ 2T KF
BrdD e (AISSIZIZOR) OUXK
HERaZ  HRIERLR
MTT AR S e
KEgbid: KA. HHESC

11) GCOEGENCDOWTORME, aX > b,

YEEZLEO Rk EBATATRR
BETVEY T 3 VORI HRCERET,

412 snnual Report 2009



Annual Report 2009 | 4] 3



414 I Annual Report 2009



Annual Report 2009 | 4] 5



416 I Annual Report 2009



Annual Report 2009 | 4] 7



418 I Annual Report 2009



Annual Report 2009 | 4] 9



420 I Annual Report 2009



Annual Report 2009 | 421



422 IAmmal Report 2009



Annual Report 2009 | 42 3



424 I Annual Report 2009



Annual Report 2009 | 425



426 I Annual Report 2009



Annual Report 2009 | 42 7



D FIEHFE T E

IR

AR A TIERE - BT A T A RELL
NI - Bl
1) MARORESR

1) EBiifileé~o 07 77— OMEERICE T 2EE
AFATFIDRELENERICEAT MR

PAE. BHIREEAL & AR MR O IRBRIC BV TH ~
su7 7= ORESEMTEZEFHLNIIRD, <
o7 7 —=UNAIER) v Ty FU—LADOREB LN
EROBEELHOFETH L EMEIN TS, Fir 3B
(s TR Bk 3 2 SaRTIRIDI R % B AR S0 SUS L
oy 7 B & R 72 AR Toll B2 84k (TLR4) DWNAE
My Ay FeLTrru7 7y —=V%EMILT 52 L %5
L. A% R v 2oy Fu—2A0RERKICES T 5
CEERM L, BHIZ, v 77 —JICBT AR
Wil DER T & L CATF3ZFE L. ATF3 SR
PRI IR T 2~ 07y —DICERHT A2 L x
oMLz, i~ u 7y =Yk nfmetic sy,
ATF3 AR R / TLR4/NF- X B o & o il ## [4
TFLLTERT 2 2 LRI R o700 EREL w21
77— VR ATF3 A #REHT 5 b v AV 2 =y
7= AT, B v 7 a7 7 — 2 O AN
FILTHBY . ATE3DEME R EL ML T 25K v
2y FU—20F LVEEESY — 7y b &% 5 REMHED
R &7z (Circe. Res. 105:25-32, 2009) o

2) BEHEBEICSTBLSFOO8K/~7AT7 7—

THEERM{ERICBAT 2 MR

L 7T SRR I Bk 5 EW = T 7 4 R A
FAYTHY, FIBRTEZ AL TERIICEERED
WAL ANF—RHOTCHEE 726 L, AL & ARER
&GS %, RIFZECTIL, —MJRE % (Unilateral
Ureteral Obstruction; UUO) 12 & %~ 7 A B JR A [
BEEETIVERWT, HBk/ v 707 7 — JRREEME
B DL 7T v OFFREEBNER YRR L7z, Bzl
VT F % RIET Hob/ob~ T ATk, HAERI~T X
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EHEBLT, UUOICE A~ 2707 7 —JEE»IEL L
RSN Tz, LT F UV SBEREETICEREYET S
db/db ¥ ZIZB VT ob/ob~ 7 X L FAFKICEREED
HO 2RISR bz, BEEI =R TI2L B L
TF VDO THEGIZE D ob/ob~v T AZBWTHIZE S
v a7y = VREOWMHISHEE L2, Z DR ob/
®771’V7%7%%§W&5?6t BT #5-0

BLAERICE~NO~Y 07 7y = VREFENL, %
@ﬁ%iX7/3w%/3ﬂbiU4ﬂiﬁ%®7/&
T=Z & (SHU9119) @ [IEEH5-12 & 0 I3 IF5E 4158
Wra sz, BRMEMEREET VBT, LT
RIRRE~ 707 7 — VEREIE LTI ER S 5
CEPHERELRY HWIRTEHA T 2 aNvF RO
AR & 172 (Endocr. J. 2009 Oct 23. [Epub ahead of
print])

3) BEiEDASAA#ERICH(F 5 DNA X FILLEERICEEYT 5
ik
INFTHEEZERIZELEZAPRENVEEZLNRT

E72 TR HREOERIZ, RERE L &ZOR

R@?#Q&#%?%@%%xfw%:aﬁ%%#&&

DOoDd b, HEH. DNAD A F AL, MEAERTEE DR

HIRHIEROBELRNT, —4D) b T bT52 L

W3IHELWEEZONTE, L2ALEDYS, L TR,

BRFER T2 & %5 DNA A FVLIREEDZ LS igHg S v C

W5, FAaE, ORI TIEDNA 2 F IV LEER

® 9 Hdenovo (Fr#H) DNA A F L {LEE%E (Dnmt3a)

DBIET BT 52 &% AL, DNA X F )1k

DY AF Iy 7 AR IE L7z B S5 A St o

g 25 TI1EZ 8§, it Dnmts @ H CTHE— Dnmt3a 72

AL 72 2 2T JRIAL#E C Dnmt3a % FF 51

RS FT VAV =y 7wy ARER L 72,

Dnmt3a D#FIFIIZ & 0 Fr 4 1325 A HlE 5T SFRPL



BIETFOTHE=S —ODNA A F VLD DT 27 B
& TOBEEFRIUODT LM 2 BIE L 720 —fik
A1 DNA A F VLI B IR FFEBHIHNIC @ < 2 & A1 S
NDo B L) REI»WAT 2 BIETIEE V. 2O
X 9 7 down-regulate ® X 71 = X 1 ®— 12 Dnmt3a %
S L72DNA X FIOVILHERE T 520 b LIt e v — 7,
Dnmt3a~ 7 A TIRF9 O EIRFZEBIB IS S iz,
IRFOIZA v —T7xaq/ B 7F) 0 TOTHRD
BERTFTHE, 72, THEAZGIHEITH &
FeRi & % 5 2 72 Dnmt3a ~ 7 A O ik Tl St
{2F TNF a 2 MCP1 O #{zFZB OIS Bigg s/
(Obesity 2009 Aug 13. [Epub ahead of print]) o

4) BRRBEMRICH T 2EERTFFOXO1 DENEIETF
DRER

BRI POREOHIOBDEEE O, 1 VA
v OERHRE S U ORI BEE R ZE LR L TBY,
WP 7B 2 & B E AR BE O TR EALIE . BEIRIE OF b
BLOWMEOWEIZER TH S L. FERKEE OB
BCIZBmEICI Iy ) T2 EET 2R OE G A
VDI EDPHMOENTWS, BEXD ., BHBGEORE
PR A R L. FEIRIB (2 BT B BRI OF B % B
T AHZ LRI TEETH D, A IZBEIC,
ANVT NN VAMIZE DA YA VMR R
RIFRLALEFED < 7 ADBEHHIZBNWT, 7+ =T\
FEIEE RN T Cd 5 FOXO1 253 L < ¥4 5 2 &,
CNDMERER . FRCIR RS 2 R 5 & 2R
L7z B3k, FOXOLIZA v A1) v ZFFIVICH T 5
CEHLNT VDA, BEFENEIZB T 5 FOXO01 D
REAEFRAY I 22DV TR 2 EA% 0,
REFFETld. BB IZHB T 5 FOX01 DK # {51
DEFREB I o Twd, BEMHIZBITSFOX01D
B ER T OFE & £ OFEBFRE DS 222 7% 5720,
FOXO1 # i ri & L 7251 288 O 43 1 1 O 231 25
ST B BlZIE, Fexld, BOESREELECH LD
77V Y LEE TS FOXOL DIEREIE T Th b 2 b %
FECHEZREL TBY . COWEENEREZMIET 5, A
Wi & ). FOXOl DEM#MIETF 25 —7r v M L7z
L PSR RIS &8 L W R MRS E R &
BT HHHNOHEBE RV SN D RIFFEIZL D HEIR
WIZBIT B A > R) RSO FHERE O & g%
A 2 RN & L7238 LB R OB OB L O
FEpRIEEE O QOL oW LA s s,

5) MEHHILRERRICH TS cGMP X+ —+ (cGK)
B LV CcGKIZ & B RhoASer188 ) > E{EDE & ICHE
ER:LVEA

ST AE - BYIRAEALAE (2 BERE 3 2 i ) PR ARAE AL 1

RPN OB DO BEE L IRETH L1200 b b d

WE AR R IR S LT v, MR Lo fRE

B LN G 2 EEOMBBAREREA Z L E TIZFE S

NTWBH, TS Y 7 FIVEOWH - PTG

EARHTH Y, O X ) AR %P bR OB

BANFET L EMNMFEEIND, T M) T AFRART T

K (NPs) (I iR (VSMCs) 12381 2 k< #

HALTERL & FHCHIH] 3 %0 FAxld, NPsOTFiRL 7 =

25 —THAHIEIGK (cGKI) ODATUORIE~YT A%

AV 7zBEHc L Y. R CGK s #HIC & 0 K5

T G & RhoA-Rho ¥ - — ¥R OEH L% /- L TR

MALINEDNFEINDL 2R RV L7, 612Kk AD

DIRTEE L 72 cGK 112 & % RhoA @ V) ¥ ERALER(T Ser188

% Alal88 |2 EH# L 7222 A RhoA % VSMC 2B § %

YU ZADVER B & UENT %2 9 U T, NPs-cGKRIZ & %

I FRAEALADHIERT 1. cGK 112X %5 RhoA DY Y ERL -

PEREIIHI 2 AL T 2 E 2L NI L7z AFZEIZ LD |

HAME(LIEHERE R Cd 5 RhoA-Rho F F-— ¥R & e L

fill#E R Td 5 NPs-cGK 1&13. cGK 112 & % RhoA D)

VLA N LTI UR =0T AHIEFHLNIIENT

(Mol. Cell Biol. 29:6018-6032, 2009) o

6) MEMK Ract (C K 2 RpEMMIREER DR
AR SRR 12 & 2 B BB D e Sk 3 A
SNTEZH, MBI M AR E & 7 1) ik~ +455
iR ERTE THRICHAPHETH - 72 filt. I
BRI & A AR L TR o R - PR EEER
HilC52 ZEAERH SN TWE (MR- E L= b,
Neurovascular unit) %%, Z D53 FHFIIRHRATH %,
A MBI AEREREC B 20 A T =7 &
L TS FRGEHRacl IZEH LT b, M N IF
B Racl~NT O/ v 7T b7 A% HWT, e
ETNV (PRINEIR— B PEPZE) 2IER L7z 2 A, b
PRI L TS A B X OBFESFINIZHA L7z,
Racl™~ 8B L U'Racl”* vy AHNEH T~ A1 7u7 L A
FEAT % BT L7z & & A, Racl™ PR CHiE - M 11
WD 2E3ODBIZTFHTIT)—, $hbELAMLA
ISER A 2. M IR R R . 3R ER T, @
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BtE DOREFHALIRED FADFRS i, En TR 70
TT7ANVICERTA 7 /)54 TeEZLNT, 612,
Racl+/- N EZ MG & KR B g o B3 T iz B w»
T FERPERRIOH B TR S N4 SRR 25855 L 720
Racl+/- R MLIZ B\ CTartemin % & T RS FE R T
OFWBLEALTBY, XT 774 VRFIZLBHNEH
ARG ED E A D S 2% o 72 (Expert. Rev.
Neurother. 9:1171-1186, 2009) »

2)

3) AEABTDEIER

1) Activating Transcription Factor 3 Constitutes a
Negative Feedback Mechanism that Attenuates
Saturated Fatty Acid/Toll-like Receptor 4 Signaling and
Macrophage Activation in Obese Adipose Tissue

Obese adipose tissue is markedly infiltrated by

macrophages, suggesting that they may participate in

the inflammatory pathways that are activated in obese

adipose tissue. Evidence has suggested that saturated fatty

acids released via adipocyte lipolysis serve as a naturally
occurring ligand that stimulates TLR4 signaling, thereby
inducing the inflammatory responses in macrophages in
obese adipose tissue. Through a combination of cDNA
microarray analyses of saturated fatty acid-stimulated
macrophages in vitro and obese adipose tissue in vivo,
here we identified ATF3, a member of the ATF/cAMP
response element-binding protein family of basic leucine
zipper-type transcription factors, as a target gene of
saturated fatty acids/TLR4 signaling in macrophages in
obese adipose tissue. Importantly, ATF3, when induced

by saturated fatty acids, can transcriptionally repress

Annual Report 2009

TNF a production in macrophages in vitro. Furthermore,
transgenic overexpression of ATF3 specifically in
macrophages results in the marked attenuation of pro-
inflammatory M1 macrophage activation in the adipose
tissue from genetically obese KKAY mice fed high-fat diet.
This study provides evidence that ATF3, which is induced
in obese adipose tissue, acts as a transcriptional repressor
of saturated fatty acids/TLR4 signaling, thereby revealing
the negative feedback mechanism that attenuates obesity-
induced macrophage activation. Our data also suggest
that activation of ATF3 in macrophages offers a novel
therapeutic strategy to prevent or treat obesity-induced
adipose tissue inflammation (Circ. Res. 105: 25-32, 2009)

2) Role of central leptin signaling in renal macrophage
infiltration
Monocytes/macrophages are key mediators of wound
repair, tissue remodeling, and inflammation. However, the
molecular mechanisms underlying macrophage recruitment
to the site of inflammation is not fully understood. Leptin
acts directly on the hypothalamus, thereby regulating
food intake and energy expenditure. The leptin receptor,
a single transmembrane protein that belongs to the gp130
family of cytokine receptor superfamily, is expressed not
only in the hypothalamus but in a variety of peripheral
tissues, suggesting the role of leptin as a pro-inflammatory
adipocytokine in peripheral tissues. Here, we show that
deficiency of leptin signaling reduces renal macrophage
infiltration after UUO. Bone marrow transplantation studies
using leptin signaling-deficient db/db mice revealed that
leptin signaling in bone marrow cells may not play a major
role in the UUO-induced renal macrophage infiltration.
Interestingly, central leptin administration reverses
the otherwise reduced UUO-induced renal macrophage
infiltration in leptin-deficient ob/ob mice. This is effectively
abolished by central co-administration of SHU9119, a
melanocortin-3 receptor/melanocortin-4 receptor antagonist.
This study demonstrates that central leptin administration
in ob/ob mice accelerates renal macrophage infiltration
through the melanocortin system, thereby suggesting that
the central nervous system, which is inherent to integrate
information from throughout the organism, is able to control
peripheral inflammation (Endocr. J. 2009 Oct 23. [Epub
ahead of print]) .

3) Increased expression of DNA methyltransferase 3a
in obese adipose tissue: studies with transgenic mice
overexpressing Dnmt3a
Obesity arises from a complex interaction between genetic
and environmental factors, but the molecular basis of the
interaction is poorly understood. Epigenetic mechanisms
are likely to be involved in the development of obesity.
DNA methylation is a key epigenetic contributor to the



maintenance of gene silencing. In mammals, three CpG
DNA methyltransferases, Dnmtl, Dnmt3a and Dnmt3b,
coordinately regulate the methylation of DNA in the
genome. Studies with Dnmts have focused mainly on
development and cancer. However, their role in normal
adult tissues, including the adipose tissue, remains largely
unclear. Here, we show that Dnmt3a mRNA expression is
markedly increased in obese adipose tissue. The data of this
study also demonstrates that transgenic overexpression of
Dnmt3a in the adipose tissue increases expression of some
proinflammatory genes during a high-fat diet. This study
highlights the potential role of Dnmt3a in the adult tissue as
well as in the developing embryo and cancer (Obesity 2009
Aug 13. [Epub ahead of print]) .

4) Molecular target of skeletal muscle atrophy, focusing
on a forkhead-transcription factor, FOXO1
Skeletal muscle is the largest organ in the human body,
comprising about 40% of body weight. Skeletal muscle
accounts for the majority of insulin-stimulated glucose
uptake in the body. It is well known that exercise training,
such as walking, improves skeletal muscle activity and
decreases the incident rate of diabetes. The number of type
I muscle fibers (mitochondria rich, red fibers) is reduced in
diabetic subjects compared with controls. Muscle atrophy is
caused by various diseases, including diabetes, and severely
decreases the quality of life. Detailed molecular mechanisms
on this process need to be understood. Previously, we found
that a transcription factor FOXO1 is markedly up-regulated
in skeletal muscle during muscle atrophy (streptozotocin-
induced diabetes and starvation) . Moreover, we established
transgenic mice specifically overexpressing FOXO1 in their
skeletal muscle. Interestingly, these mice showed reduced
skeletal muscle mass with suppressed type I fiber gene
expression. FOXO1 acts negatively as a downstream player
in insulin signaling. However, the pathophysiological role
of FOXOL1 in skeletal muscle atrophy is still unclear. The
present research investigates their detailed mechanisms,
in vivo and in vitro, focusing on FOXO1. In this study, we
are examining the gene expression events during muscle
atrophy. We showed that FOXO1 enhanced expression of
cathepsin L gene, which is involved in lysosomal proteolysis.
Our working hypothesis is that cathepsin L is a direct
target of FOXO1 in the skeletal muscle, and having a role
of the FOXO1/cathepsin L pathway in diabetes-induced
skeletal muscle metabolic change and atrophy. The results
of this study are expected to provide further insight into
the molecular basis of insulin resistance and possibilities
for new treatments of diabetes-induced atrophy and other
types of skeletal muscle atrophy, and possibly increase the
quality of life.

5) ¢GMP kinase and RhoA Ser188 phosphorylation
integrate pro- and anti-fibrotic signals in blood vessels
Vascular fibrosis is a major complication of hypertension
and atherosclerosis, yet it is largely untreatable. Natriuretic
peptides (NPs) repress fibrogenic activation of vascular
smooth muscle cells (VSMCs) , but the intracellular
mechanism mediating this effect remains undetermined.
Here we show that inhibition of RhoA through
phosphorylation at Ser188, the site targeted by the NP
effector cyclic GMP (cGMP) -dependent protein kinase
I (cGK 1) , is critical to fully exert antifibrotic potential.
cGK I*~ mouse blood vessels exhibited an attenuated
P-RhoA level and concurrently increased RhoA/ROCK
signaling. Importantly, cGK I insufficiency caused dynamic
recruitment of ROCK into the fibrogenic programs, thereby
eliciting exaggerated vascular hypertrophy and fibrosis.
Transgenic expression of cGK I-unphosphorylatable
RhoA*188 in VSMCs augmented ROCK activity, vascular
hypertrophy, and fibrosis more prominently than did that
of wild-type RhoA, consistent with the notion that RhoA#183
escapes the intrinsic inhibition by ¢GK 1. Additionally,
VSMCs expressing RhoAA188 became refractory to
the antifibrotic effects of NPs. Our results identify cGK
I-mediated Ser188 phosphorylation of RhoA as a converging
node for pro- and antifibrotic signals and may explain how
diminished cGMP signaling, commonly associated with
vascular malfunction, predisposes individuals to vascular
fibrosis.

6) Targeting eNOS and beyond: Emerging heterogeneity
of the role of endothelial Rho proteins in stroke
protection

Currently available modalities for the treatment of acute
ischemic stroke are aimed to preserve or augment cerebral
blood flow (CBF) . Experimental evidence suggests that
statins, which show 25-30% reduction of stroke incidence
in clinical trials, confer stroke protection by upregulation
of eNOS and increasing CBF. The upregulation of eNOS
by statins is mediated by inhibition of small GTP-binding
protein RhoA. Our recent study uncovered a unique role
for a Rho-family member Racl in stroke protection. Racl
in endothelium does not affect CBF. Instead, inhibition

of endothelial Racl leads to broad upregulation of genes

relevant to neurovascular protection. Intriguingly, inhibition

of endothelial Racl enhances neuronal cell survival through
endothelium-derived neurotrophic factors including
artemin. This review discusses the emerging therapeutic
opportunities to target the neurovascular signaling beyond
the blood-brain barrier, with special emphasis on the novel
role of endothelial Racl in stroke protection (Expert. Rev.

Neurother. 9:1171-1186, 2009) .
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Obese adipose tissue is characterized by adipocyte
hypertrophy, followed by increases in angiogenesis,
macrophage infiltration, and pro-inflammatory adipocytokine
production, suggesting the previously unrecognized
dynamic changes, which may be referred to as “adipose
tissue remodeling” . Using an in vitro co-culture system
composed of 3T3-L1 adipocytes and RAW264 macrophages,
we have provided evidence that a paracrine loop involving
saturated fatty acids and TNF a derived from adipocytes
and macrophages, respectively, establishes a vicious cycle
that aggravates inflammatory changes in obese adipose
tissue. Interestingly, saturated fatty acids, which are
released in large quantities from hypertrophied adipocytes
via the macrophage-induced adipocyte lipolysis, serve as a
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naturally occurring ligand for TLR4, thereby inducing the
inflammatory changes in obese adipose tissue. Our data
help elucidate the molecular mechanism of “adipose tissue
remodeling” or obesity-induced adipose tissue inflammation.
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» Molecular links of mRNA splicing with Transcription
coupled DNA repair and mRNA Localization in the
cytoplasm

In higher eukaryotes, most genes in the nucleus are

separated by introns. Furthermore, more than 95% region

of the primary transcripts produced by RNA polymerase

IT is intronic sequence in human. These results indicate

that mRNA splicing is an essential step for gene expression

in eukaryotes, and also imply that post splicing turnover

of excised introns in the nucleus is important for higher

eukaryotes. We would like to understand this step
comprehensively including the factors involved. Recently

it has been shown that mRNA splicing is a step not only

to remove introns but also to make a link with other gene
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expression steps by depositing Exon Junction Complex near
exon-exon junctions. The results we obtained so far suggest
that mRNA splicing affects transcription coupled DNA
repair and mRNA localization in the cytoplasm of neuronal
cells. We would like to uncover new links between mRNA

splicing and those steps.
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1. VEGF is produced either as pro-angiogenic or anti-

angiogenic proteins depending upon splice site choice in
the terminal, eighth exon. Proximal splice site selection
(PSS) in exon 8 generates pro-angiogenic isoforms
such as VEGF165, and distal splice site selection (DSS)
results in anti-angiogenic isoforms such as VEGF165b.
Cellular decisions on splice site selection depend upon
the activity of RNA binding splice factors, such as ASF/
SF2, which have previously been shown to regulate
VEGEF splice site choice. To determine the mechanism
by which the pro-angiogenic splice site choice is
mediated, we investigated the effect of inhibition

of ASF/SF2 phosphorylation by SR protein kinases
(SRPK1/2) on splice site choice in epithelial cells and




in in vivo angiogenesis models. Epithelial cells treated
with insulin like growth factor-1 (IGF-1) increased PSS
and produced more VEGF165 and less VEGF165b. This
down-regulation of DSS and increased PSS was blocked
by protein kinase C inhibition and SRPK1/2 inhibition.
IGF-1 treatment resulted in nuclear localisation of ASF/
SE2, which was blocked by SPRK1/2 inhibition. Pull
down assay and RNA immunoprecipitation using VEGEF
mRNA sequences identified an 11 nucleotide sequence
required for ASF/SF2 binding. Injection of an SRPK1/2
inhibitor reduced angiogenesis in a mouse model of
retinal neovascularisation, suggesting that regulation

of alternative splicing could be a potential therapeutic
strategy in angiogenic pathologies.

2. Viruses use alternative splicing to produce a broad

series of proteins from small genomes by utilizing the
cellular splicing machinery. Since viruses use cellular
RNA binding proteins for viral RNA processing, it is
presumable that the splicing of cellular pre-mRNAs is
affected by viral infection. Here, we showed that herpes
simplex virus type 2 (HSV-2) modifies the expression of
promyelocytic leukemia (PML) isoforms by altering pre-
mRNA splicing. Using a newly developed virus-sensitive
splicing reporter, we identified the viral protein ICP27 as
an alternative splicing regulator of PML isoforms. ICP27
was found to bind preferentially to PML pre-mRNA and
directly inhibit the removal of PML intron 7a in vitro.
Moreover, we demonstrated that ICP27 functions as a
splicing silencer at the 3' splice site of the PML intron 7a.
The switching of PML isoform from PML-II to PML-V as
induced by ICP27 affected HSV-2 replication, suggesting
that the viral protein modulates the splicing code of
cellular pre-mRNA (s) governing virus propagation.

3. Serine/arginine-rich (SR) proteins play essential

roles in the constitutive and regulated splicing of
precursor mRNAs. Phosphorylation of the arginine/
serine dipeptide-rich (RS) domain by SR protein
kinases such as Cdc2-like kinases (Clk/Sty) modulates
their subcellular localization and activation. However,

it remains unclear how these kinases and their target
SR proteins are regulated by extracellular signals.
Regulation of protein kinase C betall (PKCbetall) pre-
mRNA alternative splicing via exon inclusion by Akt2, a
central kinase in insulin action, involves phosphorylation
of SR proteins. Here we showed that AktZ, in response
to insulin, resulted in phosphorylation of Clk/Sty, which
then altered SR protein phosphorylation in concert with
Akt2. Insulin-stimulated PKCbetall pre-mRNA splicing
was blocked by Clk/Sty and phosphatidylinositol-3-kinase
inhibitors, and diabetic Akt2-null mouse tissues had
impaired phospho-Clk/Sty, SR protein phosphorylation,
and PKCbetall expression. Furthermore, we observed
that Akt2 phosphorylated several SR proteins distinct

from Clk/Sty in response to insulin. Akt2-catalyzed
phosphorylation of Clk/Sty and SR proteins revealed a
role for both kinases in splicing regulation indicating dual
functions for Akt2 in response to insulin in this pathway.

4. SR proteins are non-snRNP splicing factors harbouring

a domain rich in Arg-Ser repeats, which are extensively
phosphorylated by several kinases. We performed a
comparative study of different SR kinases, including
SRPK, Clk, PRP4 and DYRK, and found that only Clks
efficiently altered 5' splice site selection of Adenovirus
EI1A. The phosphorylation state of SR proteins was
examined using a phospho-SR specific antibody
mAblH4 and a 75 kDa protein was most evidently
hyperphosphorylated by Clks. Administration of
TGO003, a specific inhibitor for the Clk family members,
specifically and rapidly induced dephosphorylation of
75 kDa SR protein. Imaging with mRFP-SRp75 in living
cells revealed that its nuclear distribution was rapidly
altered upon inhibition of the Clk activity by TGO003.
Co-transfection experiments demonstrated that HA-
tagged SRp75 was hyperphosphorylated by Clk family
members, but not by other SR kinases. These results
indicate that Clks specifically hyperphosphorylate SRp75.
Furthermore, SRp75 over-expression promoted the
selection of 12S 5' splice site in E1A pre-mRNA, which
is stimulated by co-expression of Clks. These results
suggest that the specific combination of SR protein and
SR kinase plays a distinct role in alternative splicing
through dynamic balance of phosphorylation.

5. Alternative splicing of pre-mRNAs greatly contributes

to the spatiotemporal diversity of gene expression

in metazoans. However, the molecular basis of
developmental regulation and the precise sequence of
alternative pre-mRNA processing in vivo are poorly
understood. In the present study, we focus on the
developmental switching of the mutually exclusive
alternative splicing of the let-2 gene of Caenorhabditis
elegans from the exon 9 form in embryos to the exon
10 form in adults. By visualizing the usage of the let-2
mutually exclusive exons through differential expression
of green fluorescent protein (GFP) and red fluorescent
protein (RFP) , we isolated several switching-
defective mutants and identified the alternative splicing
defective-2 (asd-2) gene, encoding a novel member of
the evolutionarily conserved STAR (signal transduction
activators of RNA) family of RNA-binding proteins.
Comparison of the amounts of partially spliced let-

2 RNAs in synchronized wild-type and asd-2 mutant
worms suggested that either of the introns downstream
from the let-2 mutually exclusive exons is removed prior
to the removal of the upstream ones, and that asd-2
promotes biased excision of intron 10 in the late larval
stages. We propose that the developmental switching
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between alternative sequences of intron removal
determines the ratio between the mature let-2 mRNA
isoforms.
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