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The dental science develops with accelerating speed. The course on Oral Disease and Tissue Engineering
Research aims to help graduate students acquire both knowledge and skills required for their research.
This course will cover current knowledge of oral diseases and tissue engineering concerning teeth and
surrounding tissues for graduate education. In this course, professors from three departments of the
graduate school will introduce the outline of their own research with basic knowledge.

EEFEDODALE - D BRE (Homework)
ZRENOHRPVEI SO CEE E 2R L, 1 BIOBFRIH L TH 45 S OMEAFH 517 5.
Students search references on lecture contents and learn about 45 minutes for one lecture.

F|:ZEB4E (Specific behavioral objective ; SBO)
WRGEICHE R T D BRI LB 2R Ik & IR OEREZ B & LT, i & AR OB R & T4 - BEIC SV To
MRS 2 BARS 5
Students understand the outline of research on diseases and tissue regeneration/restoration of teeth and
periodontal tissues, and acquir the knowledge and skills necessary for the research.

%% (Recommended References)
VEIRGE . BRBEPHEROT TRNTT 5,
If necessary, each instructor will introduce references in the lecture.

BAESHED A% (Grading System)
HRELAR—F

Attendance and reports
BEIZY > THOEER (Requirements and Restrictions)
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None
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HH HH #FENE (Content of Course) 024
TERLAR DI REE AR | MR CHIIE 2 BT A - DITiE, B L OE TEAMEEN A <
Hr o> HeAfE AN TN D, TEREFIIRIT IS 70 2 Rk 2 15 2 T2 D12
Basis of IE, BOREBHERANEE CH Y, BE, Bk, G, #o), B
morphological e EOREFEE o ICBR L TIT) ZEBRMETH D, Kl
analysis for hard ‘T, FNENOWRBROJFHS L OER OV T L, ERE
tissue DYOHNZHSNT BB 5, .
4.13 Light and electron microscopy are widely used for HRS
morphological analysis of tissues and cells. Sample preparation | H-Nakamura
is a key factor to evaluate good images for morphological
analysis. Therefore, it is necessary to understand the
mechanisms of fixation, dehydration, embedding, sectioning,
and staining. I will describe the principle and significance of
these procedures and also provide morphological images of
several staining methods.
R D FEE FRIEE ) 13, Z# o 7B B KOS T OGN FE 3 2 7 - T
Structure-based Wh, ZITTHRNT 2L, a0 F VAV ZABIOFH YA b
drug development | > ¢ 25550 LTV %, BEIHI L LCTIEA 2 7Lz HF o
AT B 5 T ) LT OMERIRD b1 . £,
Bi 5 B0 B IC SV BT 5. T
4.20 ‘Drug Discovery’ is based on structural studies of proteins and | Hiraoka
genes. The attempt introduced here is coronavirus and
muscular dystrophy. Take the development of Tamiflu / Relenza
against influenza virus as a successful example. In addition, we
will explain the development of anti-caries drugs.
MXDEEDFHEZ | XN ZEHINDETIE, ENKBVDOAERRLNEDOTLLD
HENLHET 732 5 SLOAEROREE, BIFRDOWDVGRXD E L O HTRFEZ S, RN
Manuscript writing | #8& U 7=5% X OB EIZ W CTHERR L £,
497 and its publishing How long will it take for your manuscript to be accepted? 1T NN
: process. would like to talk about the efficient preparation of a Kobayashi
manuscript including how to write it. Based on my experience,
I also discuss about revision processes for being accepted in
your target journals.
TFCBFED LR D | DI L 1 XRk~ RAIBRBIC L D 2 MBI R SV, K7
fiRR 7 14 WCAFE L TG A, BITED B BNEL TV DR 2
Away of problem | Bkx 2 AENOREEL ., EORBEREMHMHT 5, I 67—
solution during THREIC LD ORI 2 HE 2 5 NS RIS S HEE
research study T 5, ZOFEFHEOARL LT D EET D8k~ 22 W3
ERRIT B DIATIN 2D TS 5 e
5.11 F—U—F: BEEOmMmE, KI ik Otozoto
Research is affected by environment. Following about a half g
year of the first postgraduate course, we will find problems
with research and discuss the solutions in group sessions. The
KJ method should be effective for any problems faced in the
future.
Key words : Extraction of Problem, KJ method.
e D 1k & B | 1998 SEITREE Ml D43k 2 R 7E - D il Ml e 35 5 1R 7
He (RANKL) 237 v—=2 27 Zfv, Mo o3 bk Stk o 4
The Regulatory KPR ST, £, WERBIEICEEREEZHLE TV
mechanism of bone | &% b5 U ARLHE (LPS) OZAKTLR 4 MFAE S, %
resorption SERF OB RIGH AR S hoob b, ZZ CAHMET
I%. RANKL O% RUICE R L - Miflaki 2% 2 2 # L. RANKL
DIERMEZfE T 5, S DI, LPS 1T & 2 ol & W IGHE & 2|
5.18 A%, Udagawa

Osteoblasts are shown to be involved in osteoclast ifferentiation
and function. Osteoclast differentiation factor (RANKL)

expressed by osteoblasts was identified in 1988. This discovery
has elucidated the precise mechanism by which osteoblasts
regulate osteoclast differentiation and function. This lecture
will provide recent knowledge concerning the role of RANKL in
the regulation of osteoclast differentiation and function. Toll-
like receptor 4 (TLR 4) is shown to be the receptor of
lipopolysaccharide (LPS) . The regulatory mechanism of LPS-
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induced bone resorption in periodontitis is explained in this
lecture.

NELIE D AR BRIV CTHEREECTHDH L ST\ 5, FE, HEG
Significance of 952 & T - W EBT, FEEIUCBWTHEETH D
mastication LEZOND, WO T, I<KHHARFELZTLHZ LT, H
PERSRED M EN A HIND T ENRghoTE e, IHIT, 2B
6 | 595 IS & TIHBOERIC OV TR T 5, HE
: It is said that mastication is important in feeding behavior. In | Y.Masuda
fact, chewing helps digestion and absorption, and is considered
important in terms of nutritional intake. Recent studies have
shown that eating a munchy food with chew well can improve
oral function. In addition, the significance of mastication
including social significance will be introduced.
WRHERRICE T 28 | 2N/ 7~ Ty 7 ABEEIC &0 BIRICHE DD T LN HERE
MEEREORy ) | BEAZ V=PI TE L0 RO EHELEE T
= L. ZYK’%’TE%‘(EX@\E’EL\ @fé%’@ﬁﬁ%%t%@f&f&:%%fi
g . ¢ =2, fﬁ:ﬁ:&i)\lfﬂﬁb’i’mﬁ?‘fél&'Gi‘?\‘U—:O‘/ZJ'J%J:H
creening ol HZEBRTEDLLERESINTVD, BITT VXN T~DER
patients at risk of | ;3 HiEE L\ L vn, ATHEESASHRIEAIEA S TN, /3
osteoporosis 1n ) IR Ty I AMEEIZ L DEHRIEA ) —= v VT Rk L&
dental clinics FONTIEEDIGAIZ DWW THERL T 5,
If incidental findings determined on panoramic radiographs are
used for identifying individuals at risk of having low skeletal M
7 6.1 BMD, osteoporosis, and fragility fractures, these may be useful T hi
tools to reduce the incidence of the first fracture, resulting in a aguchi
reduction in the secondary fractures, medical costs, and
mortality. Several recent studies also show that the diagnostic
efficacy of artificial intelligence (AI) in identifying
asymptomatic individuals with osteoporosis was acceptable.
Since panoramic radiography is rapidly shifting to a digital
system, the application of Al to digital panoramic radiographs
in osteoporosis screening may proceed in the near future. I
explain the screening procedure of panoramic radiographs and
application of Al in dental clinics.
FIPEER M R O 2 & | DFEERTR O C O ARSI D ENICAE N 2R B 2 R 720
B IR TP IR RS ) (2R3 2 SRR ST CRE B & R LR
3 6.8 Orofacial Pain Hi4 5, i
' From Basic Orofacial pain has complicated symptoms and mechanisms. In Kondo
science to Clinical | this lecture, we present some clinical cases and explanation for
management basic science of non-odontogenic pain.
BUVETUV 7 | BHBICRO T, BEMiaic L 250U & FEMmac L 5
AL ORI LMY IEENTWS, HFYETY v 75
9 | 615 | Bone remodeling (BT BB x DRFFERAUS DV TERR T D . HfftEry
) between Bone formation is accurately coupled with bone resorption at | M.Nakamura
osteoblasts local sites in bone. In this lecture, I would like to talk about our
and osteoclasts recent experimental results of bone remodeling.
EANCNEIE'S $1 PD-1 ik & 5t PD-L1 §i{kiC L % PD-1 & PD-L1 OfES
Antibody Drug FLEIC K 2 BATRIREDRRRISHA S TV D, KRR Tl
Discovery PLPD-L1 €/ 7 v —F WHURDIERG LN B 2 OF LD
it B LB 2 BT a2 Vi e MeFUROERIG %
EREHT 5. .
10 | 6.22 Anti-PD-1 and anti-PD-L1 antibodies are now in clinical Ishida
application for the treatment of cancer by inhibiting PD-1
and PD-L1 binding. In this lecture, I will explain how to
produce anti-PD-L1 monoclonal antibodies, how to examine
their usefulness, and how to produce humanized antibodies
using genetic recombination technology.
‘RPZMAVIZRNA- | 7V —Y 7 v =7 IRl @7 DEseq2” Xy r—T % Hiz”
seq X O} scRNA- RNA-sequence 7 — % OFENT 5Lk O Seurat” /Sy r—T % H
seq FEAT V7= single cell RNA-sequence T — & O TiEZ /BN
11 | 6.29 RNA-seq and 5. UJ‘EJE
scRNA-seq I introduce how to analyze RNA-sequence data using the ehara
analysis using with | free software "R" "DEseq2" package and how to analyze
“R”. single cell RNA-sequence data using the "Seurat" package.
121 76 Wnt \‘/473‘/1/&14: ﬁ’%ﬁ}i&ﬁ"ﬂﬂi%ﬁﬁ%ﬂﬂ‘é Wnt > 7 F/UZONWT, D SR AN
' 2B AR B A REYFNFLIZ OV TR T %, Kobayashi
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Regulation of bone
metabolisms by
Wnt signals

Wnt signaling pathways regulate bone formation and
resorption. I would like to talk about roles of Wnt signaling in
bone formation and resorption, and about how Wnt signals
regulate bone metabolism.

w7 — 2 OfEHL

IR ST H S D FARZRFEFHAEEIZ W T, £nb

15| 713 | ®PVT EIND HH & FS % 2708 DA R ORERE TS5, 1
Statistical analysis | Aim of this lecture is to learn the basics of practical Yamaga
of quantity data statistical methods in dental research.

WRRHEE DT D DR | AFFREZATL TV T, HLWEESCRENLE L 252 LN
FFHURE bbb, TOLE, BLDTAT T THLWERZIT) ZENTE
Acquisition of Do HNIBBEEEOMIZEDT-DIZ, HLWEEELZBFRE L, HFEE1T-
patent for research | 72fER., B LT/ > 72 OBEREDRHIIZ DWW TN T 5, % e

14 | 7.21 tion As you conduct your research, you may need new equipment SH Rk

promo y y ’ y y q p Y.Masuda
and reagents. At that time, you can make a new invention with
your own idea. A new device was developed for the study of lip
function, and the properties of the lip function that became
clear as a result of the research are introduced.

ANVEHANE & s | R FEER T O/NRBIOE X, BRAIZ RS THD DRk & 7 fEE

B E L O | DITIZ D EBEZ HIVTW D, /NEHIAR O EP2 & i A O JE

Association FIE, —EH TR RA D R S D 7n E’A%ﬁféﬁﬁﬂiﬁb Y C

analysis between EHINTW Do AFEFRTILE D &Z/J\EEHHE‘{E(& %EEE@E’*%@W

childhood obesity ‘ELCBQ L <. E;E\{%'? 7 A% AV \fligﬁégfiﬁﬂﬁ%%@xflﬁfﬁ%

and craniofacial M7 A B C 5.

15 | 7.27 | growth Childhood obesity is thought to contribute to adult disease. JUJR B2

The gingivitis of childhood obesity and adult periodontal Y.Kawahara

disease are attracting attention in the public health field, such
as epidemiological surveys in some areas. In this lecture, the
childhood obesity and craniofacial growth trend will be
discussed from a clinical perspective with experimental
research results using obesity mice.

_22_




