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It is well known that salivary components
interact with microbes to influence their coloniza-
tion of the oral cavity. One such interaction
involves the abundant salivary enzyme, amylase,
which binds specifically and with high affinity to
commensal oral streptococci that are early coloniz-
ers of the saliva-coated tooth and numerous in
supragingival dental plaque. Amylase-binding
streptococci (ABS) colonize only hosts with
detectable salivary amylase activity suggesting
that amylase interactions modulate oral colonization
by ABS and have an evolutionary basis. The ABS
Streptococcus gordonii produces two amylase-bind-
ing proteins (ABPs) [AbpA (20-kDa) and AbpB
(82-kDa) of S. gordonii. The binding of amylase to
this species is dependent only on AbpA in S.
gordonii (and likely its homologs in other species),
and not on AbpB. In vitro studies found ABPs to
play a role in bacterial adhesion and biofilm
formation. Interestingly, AbpA defective S. gordo-
nii mutants were able to colonize rat mouths as well
as the parental strains, suggesting that additional
bacterial factors are involved in colonization and
survival iz vivo. In light of these findings, we
considered potentially novel functions for these
proteins. Preliminary studies suggest that amylase-
binding to S. gordonii elicits differential gene
expression in the bacterial cell. Microarray analysis
of S. gordonii gene expression in response to the
binding of salivary amylase revealed differential
expression of a number of genes, particularly, the
up-regulation of genes involved in fatty acid
synthesis (FAS). In addition, changes in bacterial
phenotype were evident including increased prolif-
eration, and resistance to acidic conditions and the
antimicrobial agent (triclosan). An abpA-deficient
strain failed to bind salivary amylase and failed to
produce a similar effect on gene expression and
phenotype in response to exposure to salivary
amylase. These results suggest that salivary
amylase elicits differential gene expression and
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phenotype adjustment of S. gordonii and that the
AbpA protein could play a key role this observed
effect.

Further studies assessed the role of starch and
amylase in the regulation of AbpA expression.
Previously, it was found that glucose regulates the
expression of AbpA through catabolite repression.
Recently, we provided evidence that abpA gene and
the AbpA protein were both highly upregulated in
S. gordonii in the presence of starch and amylase, as
well as maltose/maltodextrin, products of starch
degradation by the action of salivary amylase.
Starch alone or amylase alone did not affect AbpA
expression. These results suggest that maltose/
maltodextrin plays a regulatory role in AbpA
expression as a substrate induction mechanism in
contrast to catabolite repression exerted by glu-
cose.

Knowledge of saliva-mediated bacterial signaling
pathways could have clinical application, for
example by devising analog agents that serve as
inhibitors or promoters of microbial colonization.
Such agents may enable selective manipulation of
bacterial colonization, and by extension, impact
disease prevention or control. This knowledge could
well extend beyond biofilm development in the oral
cavity, with application to other microbial commun-
ities affecting systemic disease.
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Individual variance of dental plaque
MS1-2 maturation process related with oral
health

Yoshihisa Yamashita

Sec. of Preventive and Public Health
Dent., Div. of Oral Health, Growth and
Development, Kyushu Univ. Fac. of

Dent. Sci.

In the human oral cavity, microbial communities
form biofilms on saliva-bathed tooth surfaces and
matured dental plaque becomes causes of oral
diseases, e.g. dental caries and periodontal diseases.
However, course of the maturation remains unchar-
acterized using culture-independent molecular
techniques. To explore amore ‘healthy’ pattern of
dental plaque maturation, we focused on subjects
without caries experience. Using a retrievable
hydroxyapatite disk model, dental plaque samples
accumulated for 1, 2, 3, 4, 5 and 7 days were
collected from 9 caries-free young adults and 10
who have >9 teeth with caries experience (23 = 6
years, 6 females and 13 males). Amounts of total
bacteria were estimated based on quantitative real-
time PCR using bacterial universal primers. The
composition of developing bacterial community
day-by-day was pursued by barcoded pyrose-
quencing analysis of 16S rRNA gene. In both
caries—free and -active subjects, total bacterial
amount and microbial diversity steadily increased
over time. Total bacterial amount and species
richness and diversity of bacterial community on
the disk gradually increased during 7 days. Of 59
bacterial genera detected in this study, four genus
including Streptococcus appeared to predominate
during the early stages. On the other hand,
anaerobes such as Prevotella become predominant
in the late stage. In addition, some genus exhibited
relatively large inter-individual variances, suggest-
ing that these variances might be associated with
the virulence of dental plaque biofilm. Plaque
microbiota of caries—free subjects showed signifi-
cantly lower bacterial amount but higher microbial
diversity than caries-active subjects in the early
stage of plaque development. Neisseria and Gemella
of caries—free subjects were significantly more
predominant especially in the early stage, whereas
Streptococcus, that is the most predominant mem-
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ber of the microbiota were present in less propor-
tion. Furthermore, the relative abundances of such
as Granulicatella less drastically increased in the
late stage in caries—free subjects than caries-active
subjects. The results in the present study revealed
microbial developing pattern on hydroxyapatite
surfaces in human oral cavity considering individu-
al variance and a characteristic succession pattern
of plaque microbiota development in caries-free
subjects. It might lead to their low susceptibility to
dental caries.
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Metabolic modulation of caries-re-

MSI=3 | ated biofilm —The process from

symbiosis to dysbiosis—

Nobuhiro Takahashi

Div. of Oral Ecol. and Biochem., Dept.
of Oral Biol,, Tohoku Univ. Grad. Sch.
of Dent.

It is well known that oral biofilm consists of over
500 species of microorganisms and coexists with
host human under harmonious healthy conditions
(symbiosis); however, once the oral environmental
balance is disturbed, oral biofilm may cause caries,
periodontitis or halitosis (dysbiosis). Under these
circumstances, it is not rational to define one
microorganism as a pathogen of these oral diseases.
Instead, the whole physiological activity of biofilm
should be considered. Microbial metabolism is one
of the major physiological activities of biofilm,
especially concerning caries. Metabolic modification
by and adaptation to the altered oral environment
and a consequent microbial shift may occur during
the process from symbiosis to dysbiosis.

Supragingival biofilm microbiota metabolize sali-
vary components such as glycoproteins, resulting in
acid production from the sugar chain of glycopro-
teins and alkali production from the amino acid
chain of glycoproteins. These metabolic activities
may keep the biofilm pH neutral. When sugar is
supplied to the oral cavity, such as during a meal,
the microbiota produce acid from the sugar and
acidify the biofilm environment, resulting in demin-
eralization of tooth surfaces. Prolonged and fre-
quent acidification initiates caries formation. This
environmental acidification may also modify micro-
bial metabolism by pH regulation of metabolic
enzymes and induce gene expression. It was
reported that non-mutans streptococcal species
(early colonizers of supragingival biofilm such as
Streptococcus sanguinis etc) increase their lactic
acid production under acidic conditions, due to the
optimal acidic pH of lactic acid dehydrogenase, an
enzyme responsible for lactic acid production. In
addition, these oral streptococci increase their acid
productivity and acid tolerance under acidic
conditions through acid induction of acid-protective
systems, including proton-translocating ATPase,
alkali-producing metabolic pathways and stress
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proteins (GroE, DnaK etc). Once the acidic
environment is established by these bacterial
metabolic activities in supragingival biofilm, acid
selection may occur and more acid-producing/
acid-tolerant bacteria, such as mutans streptococci,
lactobacilli and bifidobacteria, may increase in
number. This microbial shift may create cariogenic
biofilm.

The environmental acidification of supragingival
plaque seems to be inevitable, since healthy
supragingival biofilm consists of saccharolytic
bacteria, such as non-mutans streptococci and
actinomyces; however, it is possible to prevent the
process from symbiosis to dysbiosis through
metabolic control of supragingival biofilm.
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Host-microbial co-evolution in perio-

MS1-4 dontitis associated with Aggregati-

bacter actinomycetemcomitans
Toshiyuki Nagasawa

Div. of Periodontol. & Endodontol,
Dept. of Oral Rehabil, Sch. of Dent,
Health Sci. Univ. of Hokkaido

Periodontitis is caused by the bacterial biofilm,
which is composed of more than 800 bacterial
species. Not all the bacteria are equally pathogenic,
and Aggregatibacter actinomycetemcomitans (A.
actinomycetemcomitans) is frequently associated
with aggressive periodontitis. In addition, A.
actinomycetemcomitans has been also detected from
the lesion of the non-oral diseases, such as infective
endocarditis and brain abscess. Patients with some
genetic neutrophil dysfunction (Kostman syn-
drome, Papillon-Lefévre syndrome, etc.) are consis-
tently suffered from severe periodontitis, and these
patients are frequently infected with A. actinomyce-
temcomitans, suggesting that A. actinomycetemco-
mitans might infect the genetically susceptible
hosts. JP2 is a highly pathogenic A. actinomycetem-
comitans clone that has deletion in the leukotoxin
promoter, and the deletion results in the production
of large amount of leukotoxin. It was reported that
individuals who carried the JP2 clone had a
significantly increased risk of periodontal attach-
ment loss. Based on the mutation of hemoglobin
binding protein in JP2 clone, it was reported that
the dissemination of the JP2 was skewed to some
region and ethnic groups. The detection of JP2 had
not been reported in East Asia, including Japan,
Korea and China. Recently, we have isolated A.
actinomycetemcomitans with JP2-type leukotoxin
promoter in Japanese periodontitis patients, and
those isolates did not have the same mutation in
hemoglobin binding protein as JPZ2 clone. These
results suggest that host-microbial co-evolution
might exist in the A. actinomycetemcomitans-
associated periodontitis, and examination of the co-
evolution might be relevant for the molecular
diagnosis and treatment of the A. actinomycetemco-
mitans—associated periodontitis.
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Differentiation of dental pulp stem
S5S1-2 cells to multiple types of tissue
Nikolay Ishkitiev, Ken Yaegaki
Nippon Dent. Univ. Dept. of Oral

Health

Dental pulp is proven to harbor number of
nondifferentiated mesenchymal stem cells. Stem
cells from human exfoliated deciduous teeth
(SHED) and adult dental pulp stem cells (DPSC)
show extensive proliferative capacity and are
suggested to have a potential for multilineage
differentiation. We assessed the capacity for osteo-
genic, adipogenic, hepatogenic, cardiogenic and
pancreatic differentiation of CD117-positive SHED
and DPSC in SFM. Mesenchymal cells from
deciduous and wisdom tooth pulp were isolated ,
and CD117-positive DPSC or SHED was separated
using magnetic activated cell sorter. Cells were
characterized using known stem-cell markers. The
cells were then devided and subjected to osteogen-
ic, adipogenic, hepatogenic, cardiomyogenic and
pancreatic differentiation serum-free media. After
3-4 weeks of differentiation both cultures demon-
strated osteogenic and adipogenic differentiation.
Both cultures proved to be able for hepatic
differentiation: cells demonstrated almost one
hundred percents of cells positive for a—fetoprotein,
albumin, hepatic nuclear factor 4e«, insulin-like
growth factor 1 and CPS-1 after hepatic differentia-
tion. Moreover we found that it would be possible to
produce half billion hepatocyte-like cells required
for human transplantation. The concentration of
urea in the media increased. Moreover, glycogen
was found in the cells’ cytoplasm. After the
pancreatic differentiation the expression of endo-
crine markers insulin, glucagon, somatostatin and
pancreatic polypeptide, GLUTZ2, and the exocrine
marker pancreatic amylase were found positive by
immunocytochemistry, flow-cytometry or RT-
PCR. Real time RT-PCR revealed the expression of
pancreatically specific transcription factors: PDX1,
HHEX, MNXI1, NEUROG3, PAXS$, PAX6 and
NKX6-1. After cardiac differentiation immunocyto-
chemical tests were positive for GATA binding
protein 4, Nk2 transcription factor related locus 5,
desmin and cardiac Troponin T. Analysis with real
time RT-PCR also showed significant increase in
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the expression of BMP-2, BMP-4, BMPRIA,
MEF2C, MYH7B , SMADI and SMADS5, which are
transcription factors are associated with mature
cardiomyocytes.

The dental mesenchymal cell cultures grown in
SFM acquired morphological and functional charac-
teristics of osteoblasts, adipocytes, hepatocytes,
pancreatic cells and cardiomyocytes. Multilineage
differentiation of dental pulp stem cells in medium
without animal products can bring iz vitro cell
differentiation methods closer to clinics.
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A PSA JREEIEIES O K & S LA BEBRAFED &
N7zo F 720 PSA BREEICARAF LT3 T IR
O PSABED LH L7z A PSAIZDOWTDH
S 2 IR EORIMAFED b7z,

b AR B T, R PSA R & E
HEOMER PSA IREICHEAVRD bz F72.
M PSA STl b PSA 5 & MER PSA
IREE A B B FR DS 3RD B 7z,

EHIZ, B 3 KMERICIE PSA mRNA 34 H

SN holz,
[(FL] <7 AL DEBRIIBWT, JEEEEN
D PSA I A S MER MR REAT Ly IRy (2
FIZHWMENDE T ENHLNI R o720 F/20 0L
FRREE O BIMNAKAE L CHERIR PSA JREEASBIN3
5 ENHLENTR 572,

b hEER Tid PSA 13 mRNA L~V TREA DS
BDRNZ D, RIS 7z PSA i
WHrOLDOBITTHAIENEZ LN, T2 R
RHMRL TWw5bH PSA M 2.5ng/mL YL Lo BEH
T, MM PSA JREE & MEE PSA IR EEOMEET 221
RS N7z

ARIFFEIZ BT, M PSA MRS DSHI RGO FE
RICEHT® 2 WM RIZ S 7z,
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CIPESEIS IS BT % 1PS MlAF7E D BLIK

SS3-1 oy

IENIE S U R A

VREEK R R AR R
Bk Bedh BALTRERERE TR R
R —

MEZE - iPS MBI AR OMa 2 SERTE 2%
REVEREAIIECH 0 . MERMIEZ 7 ) 7T & Al
& LA B O ER R EE RS O in vi-
tro BV, E SIZIEFAEERL AR H P
ENTWD, HEFEBICET 2058 ik, HIED I
BRIHINL % BRI L 23V Cd 5 & [MFFIC iPS #
Nz Ed 5 L CERAFE O mVHEED S AT
LR, HRW MO PSHEE V5
RAPFRENT WS, iPSHIIEIEX. HARDSHE
ENFARMHED —DTH Y 235, ERMIZD
BAOBWLWTF—< L RoTHY, HANRY EE
NTWLDOTIE RV LERINTVWSE, TOH
Ty HADSFE LT 5B LRI T o iPS HHlk AT
geid, HRWICDEH 2B TB Y, T2k fA
E, iPSHINEIC X B EHAEOERIT LS 2 L8
BifECT& %, TOXH)BRERPS. IPSWIZEDOBLK
RIS LI, OO R EE L /2
iPS Ml D VERIZ B9 2 Hefli 2> & iPS Ml % 1R
FROMBLNZ AT E S 2 B O W TOWFRNE %
FELTWAZE, WREAICEIT 5 iPS Mg
T 2R ERREEZERLTDLD ) ATV
RYT LN, ERNANAED D 5 iPS Mlfuii st % &
UC. WAL T2 -0 L 5 2 & & Hifs
LTwb,
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FHERH 2 WA 2 72 N L2 etk iiiie

SS3-2 | by RO Y A T A O B SE— AR R

NEEELZVWICFTL T3 TOR b
iPS AR 37

=W . WTH IEAL ME B,
KiE  BEW], MESE BHBA. BAEEIEER
E R R TE Y & —F R
#t

b M Z BRI S 59 2 2, FEe MREE
RO BERRB ML RIETMf L wo 7o) A7 %23
KER D720, LA IPS ML % HEEmA~SH$
BIiE, BiaEildEn o B 2 BB 2 L EDD
bo ZZT, AT, & b iPS Mk 0B R
PO RMEHEYOLELHET 272012, 74—
F—fifnE LT MKREKR 7 1 — & —Hifa 2 857
L. WA % L7z e b iPS Ml 2o
T 37 3 X OVRRAR 53 % A L 20 MRk o B %S
BATo720 W, Zogat MIREY X7 A% H
W, b MiPSHIfRZR L. BHIMEE (D7iL
EBH 50 MRICLLE) L2k 2 A, ROMLIRIE 2 HEFE L
TFFREICHAET LI LNV TH S I LABILE
Sz, IS, R 2 PR L B o v
N iPS MM G- 2 2 BRI 2 i B % FFili 5 % 729
W2 HemARSRIBATIC X 0 7 ) 2% AT L7z
M. TRToE b iPSHILIZ B W TRE IZEED 5
Nhoize o, Ml LT e b
ES Ml R b EAERE & 2 5Lt O RERIZ DV T
RN & AT o 7oA KoL~ — 7 —D5BLUL RT-
PCR 6 L OREMMILFEIC I VB TH 2 2
EDFEFRTE 2, EHIC, s e b PSR T
I b=~ EAELTBY . SMLEHEMZ a1
BRFLTWDLZE LMWL, Zode Mk
YAFATFTE#ZRSR b IPSHIIICIE, BHEE
OB ORIEIRHE SN % 35519 2 W REVED D 2 B
HRD 2 7 VIR (NeubGe) DIRAD NI &b v
EL720 E512, o b iPS Ml SR 2 % B
FLUEBRETICBWTH, AR~ ME$
LI EPEBEINz, U EOREL D ABIFETH
FLzsgae MRS A7 A1, BETRMER
v R A R R A SR T 2 A E D ICKE K
MTEL2HDLMELTWA,
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B A 3R 1PS Rl o g R R Ao e H

S %

Bk Bek PR R Al

e

7 AR e A

NILZetEiiia GPS AiR) 1. M1 Bl o
BETREAT LI L TCEOREENYLL -2
P TH 5o TR O B R R EHE O 2
THUBREINIBEOL VR TH D, — IR
HAIEEREIN TS, 4L HREZHWSEZ L
T, BHICEOE W PSR I RETH S Z &
RN U720 £ 72 s ARHE B O W LR =1,
BEK iPS MIBLAEBLZ W B 30T B J 5 SR
EHELTHEL, CoMiazHv5 2 & ThERT
cMyc HBWVIET A VARY ¥ —%H W3 IZiPS
MBI RECTH L Z L2 LI LT 5,

WD S L2~ 2 PS AR L 225 3
ME~o 5Lz~ L. {LEWIAL T7I) -7
) == Y I XY R 72 g M L L & &
W5 ZET, B LA B L 20 S 0k L)
MEFEIFFET LI EAWRETH o7z /20 B MK
PIREAE SR L, 1PS Ml o R bR RS 28 1S 0 2
74 —F—flae LTSI LWL E R
0. PERD IPSHILOREFEIZHWOLNTVREI T X
HkD7 4 — & —HMileofH % b5 2% )& LT
HEHLTW,

PRIB & U2 DPINACEE AN B) 7 v PR AE 2
fan e S 7z iPS ML, RIS T SFE
GRFROFARFEANDOISHAP G SN L 2T TR
<. Personalized Dentistry (Z&% & 72 % JiAE - fER
ZEMRIA, FTIEERER. kAN 2 & OB BT IS
BY—=NERDUREEND D, AFEETIX. WHAH
% iPS ML O B X O Z DR EHEF OISO
WTEKLDD, SBROPEEFROREZIIONT
EE LT,
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FIELR A & 0 iPS JE O 7ERL & 2 0
SS34 | IR ORI N BER O B
5)

i — 3k

ik N

R R IS B W T, RTHH 20 A D B 27tk
BT DDA THUIMIIT L A LBEES L
TEZD, EEOFAERBIIFEORBEICE W,
FLEOEREDNER S hTwb, &2 H 5 s
BAEEIGEONLDTIE WD, TNet —5—
A4 FE#HEE L TCHHTE LW (teeth bank) &
W) RERIEFE Y BRI LR, IS
MEDPHETENTWD, L L, sl oA %)
AR EDR L OPFEET %o BEE T OFL
POPUSTE ZWBMILIIELTH Y T2
WIEGeD M MDD 5 2 Lo, MBI 2 B
GFICEE T A R0 > T v, B O Ko
MEIX, €h% iPS MR b3 IudMoeT & 2 Rk
b, FBE ARAHHRBEHIL A 5 O iPS fLIZRELC
IFEKTERINTVS, ZORFIE. HFZem c#
WREWHIRZ 725 L7z, Alh, R MMM
L BRI 2 513 106513 & o BT iPS Ml
ML NIZE W) HTH Do BN IR
WA MMEREME L BRI R W & R
HMBENTHER SR TWD EE2 5 b, MLREEE
ARV IX, — BRI iPSIES G Ehb
NHTH 5,

A X FL BRI A S o iPS M 37 oo ] fE
ERETLCT& 7z, 3. BBREESLH ST
AN 2 HLEE U 725 R SR 12 X o TR B il
FEIBLICE AT, F2, B~ —A —o—
DEENBETNAY 7+ AT 7 ¥ —E (ALP) itk
FRELIZEZAH, e ToEIKE L, Mam
A GHIIE L ALP 151D B2 o 70 BBRZE VG R
& LT, ALP G0 Bl Tt iPS M o8 37
BRI L B Z EAIRENT,

LN FLER R REIIL O AFEIC O W T I E TR S
NIRRT HE L BT, A%z A7z iPS Ml
NOVEBIANDILY A, I iPS ML A & s A ik A
AT 72 0FREHH IO W THlH STV TR
ThHbo
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iPS M & G R~ 5L
SS35 1 Wi BT & o A~

kit b

EEEA TR S A PR

HIEF T, FLokithiE, SR, ~ o 2Ysi% 21
FIET BRI =, RAEMSRIETRK 2 &0
R T ORI L - T, BEEN 2B OHAED
THEEATRENTE TV D, LAMLAEDSL, B O
HROWALEE Z 6. BURKLRRD & SMEE T
LROBMEEEST 52 LIIEMMICHEETSH
0. FENowEMEzEHT 52 & i3 mE kL
KREZMEEZES

INLOEEEZ RIS 2720128413, HHOM
fazr SE L ARE T, RV HIHAE 2 o iPS Ml (A
T REVERMINL) 1250 L CHOFAEMIEZ1T-o T
Wb, BAAWZ e Y27 & LT, iPSHIED S
LML, SRR 2 3 Al 2 155 %
72012, ZORIERMIE TH 5 iR ME (NCLC)
NOGALFERM OMBE LTV, ZTHhHHMET
AT A2 L2 HIBL TV,

HUEF TIPS M, MR (A7 = A
F) 2R Sk, ML TRET s L
THHR I NCLCIZHMLFETE L 2 Ldbdo
720 ZLCZoMIZkE. R, Bz E~o
AL E R L. Y7 ADETICBRML Tb %L
DU LBRVREREDEH LD TH 72, 51T
NCLC 3Pl b jz & Jeira85 5 2 &R, sl REzA
fonoRsE Bl ORI A 2 LI X o THE M 3
fa. S HICRFHFMBIZHLT 22 RSN E R
0. Rk oML RO A A TH 5 REMED
R X N7z (Otsu et al. Stem Cells & Development,
2012)o AREHTIEINSDOT—FEZRLLAEND
iPSHifa% &D X I IZHWOFAIEH L Twinid &
W, SHROBEZESEOHR L7V,
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iPS Mg 2 & = F A VIERTE~ D 51k
FEHAM OBSE & HOHENDIGH
A e T
FAbk  Besk

SS3-6

NJRSEE B

BRI, SRR & BRI bR AT & R 2SR
MOMBEAERNC X 0 85 2 IR B AT b I,
R IT = A VIR, ST 3~ D 5k
L D HRRIER M T NG, WOSE - AT
. BRI 2 &2 58 3R £ 2 o b3
Na % 5 tEET 2 FEFHRE SN TS, 20—
Ty TF AVFMILOGE A B = X 2T AKZH S 9
o ThWEDBEL L NANRGILFHEEDL S
LTWwWin,

ZITHAF. ZobiE L A ORI b O iPS
AcEH L, ~ 7 R iPSHILE T v MeREME R
Mifakk SF2 o Th 7 A1 75 AF >~ (Ambn) &
SEH D SF2-24 L DR R % VT, iPS Mg
5 I F ANVFMBANOGEFHE L 2 ATz, RS
7HHIZBWT, iPSHIlRIZBIT S CK14 & p63 D
FBHEADPRDON, S5+ A VFHEME~—
H—TdHb Ambn., TF 2 ¥ OB E RO
720 50T, HLFE 14 B Ho L MREkIcsEL
72 iPS Mi4ERTIC B v C. AMBN $FEEik % Hwv
s g mic X ). AMBN & ¥ 87 OFH
R L7 TNHOMED L, IPSHILZ Ambn
Btk X OVIFEMIA~N & LFF L 5 2 IR T
DT L7z vz b, T2 LBAEICEW
T\ SF2-24 343#-% % Ambn. Neurotrophin—4
(NT-4) B XU BMP 71825, EREMEEY» S =)
AV HERIIEN DAL B\ THR & T B 7 5] % 3
LTCwa I EeDBHLNERSTe TNHDOEEN
5, 2L ofilanrs b, - AN EEEFET
ELWREEAIVRBRENZ e 5, NBIZBITER
P 2L B EAI N & TIPS MIRRAL & AR R
DB ERE L Twb,

71

WHRIBIENDIE YV 22T 4 v 7 AD
ME5—OEOSEEREE Y = £
TA YT A—

RiE HM

JEBEER o AAEERE - WREYR B
IR 1 B 5 B

SS4-1

[MREENDIE Y 257 4 v 7 ZADM5 |—
SR & LIPS B ORI — DO AW 123 72 ) ]

IV YV xAT 4 v 7 AiZ DNA OFIERH) %D
FTHEETRIAPEZIAT 2B TH D, MEEER
Bex RIBBANOHGAVRBENTE TS, IhE
T, FICEMEEORAEICEDLIIZE Y 22T 1 v
7 MBI OV THET ST E A, Wik b,
JeRVER B & BRSO B RYERE. T b,
PERR A MD & LGHRE, 7V LVF—5Ea, i
Ve B MR AV B A R L TOIE Y
AT A Y 7 ACHTAMENRENTETNS, O
PEFIHTOZNHIZDOWTDORGEIZRIZENTH S
M Gt DT I 22714 v 7 ATHK
BIEDI-DDEZELMEDTIZ RS 0L Hbh
bo €I THN, EREBENOIEY 22T 4 v
7 ADEE | LELTY Uy EYTLAREHL, H—
FECHIEHE O AT ICHIBHETIR 2 & & L7z,

(M ISEM B E I Y 25T 14 v 7 A]

ISR Cld, EMEEE A b Y = £
T4 v 7 AMEHiOWEIHIKW L VL o0, o
BADOHGIZOWTIIMENTH Do TIREFHIR I IRG:
2 &2 BIEWUS R, RESULASEFRTH 525 2
NSIESTTEY 2 AT 4 v 7 22OV TOHE
FEEAEARALN V., bivbiUd, il P. gin-
givalis UKD LPS BB FMBPIEEH - TH 2
RUNX2 DE A FVIbE e A Y H3 DB T £ F v
b5l &k 242 L (J. Microb. Immunol. infect,
20121in press) %, HiMRFENLICZB1) % E-cadherin &
COX-2 DEAFMEZIHS M Lz (REETH
K)o AREEERTIE, CIEFIRO RIEMER B OFER
HEATNEDLLIET 2 AT 4 v 7 ATDVWTELT
LFETH Do
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HEGERZICBITAZIE V22T 42
e ) S AN

W FBEB

DN
oAt

SS4-2

B R - BRERL A

b

7z B OIEH 60 JefE b oM (BaFEsE) 7 5
Wik EAso TwE 9, 1 ORI 555 & 51t
EHEDR L. ZHE R AR D 2SI A 5 45t
L7z 58 L F 3, Mz fE5 B i 30 &
HHEFD D ) A DNAICHEATRTWE T,
DT RTOMBETHY /) 2 ORI IZE L2
WeEEZHONTWET, Zu—riiWrtEhs
0. IR (ESM#if2) < iPS Milgh FisE S i
EERAPHBNCE T 5% L, AR o E
T INHDOZ e Y, ML ICHBRE L,
DNA WX EDHMNLTHR L E#E 272139 3B A%
BvEd, Tk, FUE#RO DNA2ED X H I
LCBZ s> Mo 2 AabEs00?", &
CTHLWETY, T¥Y 2 +5 4 2 A (Epige-
netics) (& [DNA OZEEZ b v, M L% E
A CHkBE T A= THBE 2 F7e 3 2 /08 ] & &
#EN, ZOBMICEZ T NBEMMERTY, =
V2 A T4 7RIV 227427 A (EIEZ Ge-
netics) WCHEHEFICIZORIT-SETY, =¥
u—7 (RprogEE) o ‘=¥ (Ep)” E¥Y
VYEET BLT R EEMLEY, TURLMT
L 2RI, AEOEPED X S IcHE LD L0
2 eV BRI LT, ElRRIZ. HICRZZ2W
FEONERAMPINCASTED, REL%BD
72w R, genesis)] M2 T L7z, 7V A
b7 LA SAEIRIE TCA IZADTEIZ L TV WWDS,
A VARSI R EA3 B &) 1R Epigenesis |
BRI L, C0LED [#] BIEDHERD 1
DERENTVwEST, TEF ) A FEY = &
T A7 ATEROBKREERLE T, TEY = AT A
7 ADZEFEIL, DNA 2 F L ik, A2 b &6, 71
< F CHEEEAL. v X N UHERSTOZL. BLO
JEI—FRNA 2 &ETT, INHDORTIT X DL
BA 222 5 2 &% < FRE OBMIET OATEEALA
BIO, AR #EETREL Y Mg S
NBEHEOMBSEL LD TY, T¥ Yz 27 4
7 AN, SR COMBELE TS, B
MR ORE L METLZ IR ET, =Y
VI AT A7 A FERAH, WRD AN =X L,
B Wik, REHEWE OFHL, L3 o
Ve, FERR, BIAYER L, A REGRY O
728 74 WTF, DR EL &R EIEN
DIYT AT 4 v 7 AMGOWREHEIZDOWTHIH
TF—=F %Rz MOEZZRMABELET,
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WIREAELE Y 2 AT 4 v 7 A
A K
HLK Bk

SS4-3

e

IV AT 4 v 7 AElE. “DNA EHOZE{L%E
PEb v, BIETHRBICB 2 EEMHAREIL &L
TEHEITFTOLNTVE, COBETFHRBEICBITLT
YDz tT 4y 7 ik, KEGarua<F Ui
EOELR RNAIIZL A DE SN TEY), 2O
GHIEMOEEZERE LTDNA DX F Lk, & A
b B, e A by a<F rEH. siRNA,
miRNA S0 F 5 5,

IR BBICBITI LI Y 22T 4 v 7 AR
MreLCT, zu~F VML -LmHHTE LT
cp27 ML ENTZe YT ADHRKEDOIZER RIS
BT, cp27 OFEBIIH 21T 9 & BRIRTE K A5 HPH]
EM, cp27 DWEMHALIZ X D WY A X252 512 %
LI EPHE IR, 72 axTF Y OEEEILISHEED
A XRBICEDL ZEDRRWEZEs iz, 72,
278 BID—JR R A W e Ry G & L7220 6. 24
Bl (8.6%) 2B W THAENRM TR %MK KM
RO, 95ER (3.2%) 1BV TEREINOFA
BUZENDRO SN E DFEDR R EINT IS
DOFERIL, Msxl. Msx2, PAX9 7% &0 FsBHI#IC
BbEZIE T4 v 7 ARBALETFRIND,
O ENS, BIRFERL D 2 WEBHIE A,
HOREO MBS B WIZHOK X S PgE M5
L9 5 ZEIREINT,

Fald, TV AT 4 v 7 A EIE TS
OHT, miRNA |2 & %@ {ZTREHICED L.
R O 58RI B 5 miRNA FHRMT % 17 -
7o W16 H A 1. SHO~ 7 AHED S
miRNA #Hith L, Y= //S—=)VDNA XA 707
L—% AW L7z Z 083, mmu-miR-18,
124a, 127, 301 36416 H. Mk 1 HoMIZZ o
FERAEA T % @1 % 7% L. mmu-miR-1. 15b. 19a.
20b. 31. 93. 106b. 125a. 130b. 133a. 296 i 4=
B1IHAPS3HEIZPFT TS Lz ST AET IV
EHOWIBN 2O, £y v TREE0+ Cx43 i+
A NVEBNLED T TH Y. KT OBIETE
EPRERREERIEEZRT I EE2WHLNIILTE
720 Cx43 OFEHHIHEIZEIH 5 miRNA X, mmu-
miR-1. 10la. 101b. 200a. 338-3p. 376a. 434-3p
BTPHEEIN TN, ERBAEBRICBVTIZ
mmu-miR-1 25Z OFEBHFEIEHbD > TE . B
1% F Rz IS B0 2 A RERI NS 2o o TV B
CEEHLENIC L, INSDOFREDLS, mmu-
miR-1 OHIEHA ) TE AL Z & T, T F A VM
JaD b % Hil# < & 2 WHEEMEAVRIE S 7z,
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Angelman JEMEHRE & Prader-Willi i

S| mmoTv Va4

KH =
ABBER AR R R 2

Angelman JiEf=#E & Prader-Willi SEBERE X, Ho#g
W E N REFEIEBERETH D0, ZOIEFEHOR
JEMFAIHIE IV oA T4 7 ALl E ST EFE
T AR RS 2 RS 2 ET VISR B

MR Gt ko 15q11-13 12351 5 [6] L ERA o K 2k
T OWBEBORN L 2 555, BEgHkGaE Lo
RY:C Angelman FEBEREIC, SCHH RGO iR E oK
42 C Prader-Willi JEMEREIC 2 50 21L&, 15q11-13
T O BRI BHROEN L) ISy —
WEDLLA VTN VT4 v TEIGT DT B0 5
Thhb, —HEMICHEFOREHIZ, L<mshTn
% X9 WHEBERTF 7% EOA 5 trans 12 ¥ v
RO EIZE ) HWOBIZTHRIT 5. ER
F72 &, DNA FOFRRILIEERSICEEGT 5
LY RYRAST—EREZIFUREDIE, X<
MENTWDLHEETH B0 BN OB kG ok
X 2 O0DERPANT T o 72 L UHIER Y- ¢
WBY, ZD X)) BEERT R EDETE S, B
HERDEWEZRET S S ) —2OHEHD %  Tidw
v, F7o, BIHRE ST 5~ — 7 134
POLETH Y., ML OMILS 24U X 5 DNA #
HBBED DO~ — 7 OMFEPLETH L, TOLIHI
RSN X S WBRT AR TPFAET S 7/
LEDCpG DY MYy AFVALDOA ML, DNA O
BEBIZD ZON Y — VR CE DAL DD -
TV b ME—DOBIET 2L DA DORT-TH %,
— RIS S F S E QAR LI ET 24 T v
T4 v T RETE KT 2 BB R B TR
LT 9 RXy =% L. A T ) T4 27
FAXAL VE2EER LTS, SO T )74 07
FXA D7 2 BIAHES 2RI X - Tl
ZFHBPHAM SN T WD, 15q11-13 ko i
PRI, REB SRR B Tid 2 F oAb, Bk
TIIEA F VLA, EOMBEOMILTH Lw L THAh
bbb, TOAFIMEBPHR~—71% 5T 5
ElRbhs, Lrl, AFMEDOT—=7 BT LD
TIAR) == TR RVERIME ST
bho CAMVva—Fil, I AT4 7
2RI L TV BDTH A 9, WIRBIZET 2
INSDOTEY AT 4 7 AT EERT D,

73

BAR & R EARR O Bk IZo W T

SS5-1 ,%i% ﬂ;fi}\

WA Belbepk LR S A

INFE TICHDOBRBIII OV TS L DIFRHT
b, ZOHREFIIHEZRESL S OMD 55
RIZHBIZR & 2 IR D SREAIE RO W T o
RNTIE TS ThWwEEZ SN DL, SEITHIE - #E
HRTE R THUS S TwW A BIREWITRICER T 5
L LB TORMBEFEN L EFE A WA L. iR -
BRI O H k2 % 2 B

ITA Ty b MIBWT, RFEITHEEH
IS ANVEIS, EREE L2 v MEICEDRTY
%o TOZFHAKD S & R OE % 212§
HIENPREINTEBY, —pFlzXFIkED3
DML . AIKALICHEH S Ca-PH AV IIHES v 8
BOGHENPLZ W EPHOLNT WS, S 5ITIETH
FLARIE B 2 TR SR T 5 & 9 R FdE %
1ol ATIE, WEEBOIZ ) AHRARERICI L T
ZUTLWEN LN L WMEINTE Y, dentin
dysplasial Bl b MERTIREBTHRHEEE S 2 S
THHBPEE SN E WS FERE S FIHEI %
Vo F 2B O BERE O MR Tl BT )
L AR @ 2 I OBGE Y — 27 A3 ShuTw
bo Lo TINSDRERD ST L RS SH 135
DRAFEICHIRT 2 &) TTREEAVRIZ S D, i
FEAFIN R & T DOFHE & OFEAELEE & v ) B
LB IUE, B CIEMAE O WIS 2 AN T
LEEA, HOTERK - P& & FH L COEK - WIEh
DEHEE (HEE) o FlC#HioTwa, MR- h
BB O TR TP, PRI ARG 1 % 15 L C
WA LIRLIERFE IS EANB BRI T
WL ENBIEEINL, L7zD>TIDL D) k-
BRE L=y N OMOBEREIHREEHEID At
EREFEE LT, WAHEORE- RS E o
THLEEZLNRWIES I ?

BEARRIC BV TIid. BT -SRI Y v 87 TH
% dentin sialoprotein (DSP) 25t * ¥ Mg B X O,
B - RO MRS TR L Tn b5, &
@ DSP Bt O phitlg - sitiEE 22 43T DSP Mo
FREICE X b 5, SV 2 TR, o
IR 2RI E 3 5%, Z D% IZE PR O Ik ik
HRDOIH () HIEIZ X » THEFFShhTwnw E
EADHIEHTED, Db X0 s 5 L%
—FAE L V) L=y M. SRR E AR O T
i (RN ZROER) LHEBOWMEORT O
BRI RBROELNTEZE VIR ZREL
72\,
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B OFAR - A% O BB R B
VI 2 ek itk S LR A LA

R T RH B2 KB B
)\2)

VR ok B, THIR BEEE ki
TR 8

SS5-2

Rz on 6721, WMERLYIN 72 & oW ILnas
W L CoORBRENZMATBY ., ToHE %72
BiiZn U T3 245, 28 - AR s
WTDBHEESEIMS N TB Y OB IS LT,
WX EN - BEENZ D OMBTH L EFR D,
WCEE, BERE. O fill BROUIEIRLIBELE S O RIEIC
JOG L CRTICSR A AR SN D 25, hof
i - AR O s BEEROBRE T, RIS R AT
TERE S N B AN 2 R B2 s B AR B I 2 A
BHbo BOIRFIFIITIRAFLCTHIRE & M4 A3
SN—BPEMATAER S, £ < OfEA T R
=2 AWK DHEBR SN DS, TIAE - BERETR I8
JEAARR D HAE & M ARISEL % 3 > THRENIZER A
L. MATANEAE T 2 IV BIASTE IS A D o L
7eD8o Ty RO - FEAETL O o B G 8 P2 13 ol
—h RRRAH RS X D BT T2 L EZ BN,

& HHENL L 72 B O YIHI R FEAR - BA 72 & OB
FEEBET VLD, REEASE i - I35 A
5 LIRS BHRIE I RE & B 7% g R D Do
R OBEHORBEIEREAEZ Z 2 26, RN
FE3 2 1 B L 0> H 3k R0 AU ML KR T B Al S B B 20
%o WILOWBIEW ¥ 058 Tld, Wi %<
EHTODORLLHKE L OMBAHAET D LE X
LNTWwWhb, U, ERPBILSZITANRSLNT
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The oral microbiome in disease and
health

William Wade

Microbiol. Unit, King's Coll. London
Dent. Inst.

SS7-1

The human oral cavity harbours a complex
commensal microbiota including fungi, protozoa,
viruses, Archaea and Bacteria. The Bacteria are
numerically dominant and around 1200 bacterial
species belonging to 15 phyla are listed in the
Human Oral Microbiome database (www.homd.
org). The oral microbiome is generally stable in
adults and little geographical variation has been
found. Culture-independent methods targeting 16S
rRNA have revealed numerous novel lineages of
oral bacteria, many of which are predicted to be
obligate anaerobes. Around half of oral bacteria
cannot be cultured and this has been a major
obstacle to understanding their role in health and
disease. It has been hypothesised that one reason
for unculturability is that members of certain taxa
are adapted to growing in mixed-species biofilms
and have thus become dependent on the presence
of other taxa for growth. Members of the previously
uncultivated Synergistetes Cluster A have been
successfully grown in co-culture n wvitro and
following extended incubation and passaging, have
been domesticated so that they can grown on agar
media with a single co-culture partner. The
recently described Fretibacterium fastidiosum
strain SGP1 was grown in this way which has
enabled its genome sequence to be obtained. A
systematic approach to the culture of the remaining
as yet uncultivated oral anaerobic lineages is
required. The introduction of next generation high
throughput sequencing methods such as pyrose-
quencing has facilitated the characterisation and
comparison of the oral microbiota in health and
disease. These methods have been used in studies
to determine the changes in microbiota in experi-
mental gingivitis and periodontitis and have identi-
fied new potential pathogens associated with these
conditions.
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Oral microflora in dry mouth patients
determined by T-RFLP analysis
Yoshiko Hayashi”, Toru Saito”, Ta-
kuya Arita”, Tomoko Ohshima®, Yoi-
chi Nakagawa® and Nobuko Maeda®”
R&D Dept., Sunstar Inc.”, Dept. Oral
Microbiol,, Sch. Dent. Med., Tsurumi

Univ?, Dept. Clinical Pathophysiol,
P
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Tsurumi Univ. Dent. Hospita

Previous studies have shown that a reduction of
salivary secretion, that is hyposalivation, causes
increase in some pathogens. However, those bacter-
iological studies have been conducted by conven-
tional culture-dependent or targeted DNA ap-
proaches, which do not reflect unculturable oral
microbial community. We investigated the oral
microflora of one hundred dry mouth outpatients in
Tsurumi University Dental Hospital by analyzing
terminal restriction fragment length polymorphism
(T-RFLP) of 16S rDNA, and explored the relation-
ship between microflora and clinical status such as
salivary volume, Plaque Index, Gingival Index,
Bleeding on probing, Probing pocket depth and
DMFT. According to the T-RFLP profiles from
tongue coating samples, the subjects were classified
into two clusters, “Cluster I" and “Cluster II".
Both of the stimulated and the unstimulated
salivary flow rates were significantly decreased in
“Cluster I" as comparedto “Cluster II" (p=0.009,
p=0.018, respectively). Moreover, a stepwise logis-
tic regression analysis showed the unstimulated
salivary flow rate was as an independent predictor,
and the odds ratio of “Cluster I" was 3.505 times
higher (95% CI: 1.514-8.114, p=0.003) when the
unstimulated salivary flow rate was <0.1 ml/min.
In the T-RFLP profile of “Cluster 1", genera
Vetllonella, Prevotella, and Streptococcus were more
predominant than in “Cluster II", while genera
Neisseria, Haemophilus, and Porphyromonas were
more minor. The T-RFLP profiles of “Cluster I”
was appeared to be an independent predictors
contributing to the DMFT. In conclusion, a T-RFLP
analysis showed the salivary volume played a
significant role in determining the compositions of
the oral microflora, with unculturable species. This
study provides basic data on changes in the
microbial community due to decreases in the
salivary flow rate in the mouth.
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An approach to the fungicidal mecha-

557-3 nism of antimicrobial peptides, human

beta-Defensins against Candida albi-
cans

Hitoshi Watanabe, Tomoko Ohshima
and Nobuko Maeda

Dept. Oral Microbiol., Sch. Dent. Med.,,
Tsurumi Univ.

Several kinds of anti-microbial peptides are
produced from human oral mucosa and salivary
glands, and play an important role in innate immune
systems. Particularly, human beta-Defensins
(hBD2 and hBD3) and Histatin-5 have been noticed
as fungicidal peptides against Candida. However,
the precise fungicidal mechanism of those peptides
was not known yet.

In this study, we examined the fungicidal
mechanism of hBDs against Candida with several
metabolic inhibitors. When compared the fungicidal
effects of hBDs under aerobic and anaerobic
conditions without the metabolic inhibitors, the
effect was higher under aerobic condition than
anaerobic. This result indicated that the target of
hBDs located in the metabolic pathway of Candida.
The effects of the metabolic inhibitors for each of
glycolytic pathway, TCA cycle, or electron trans-
porter complex I-IV on the fungicidal activities
were determined. In aerobic condition, the effect of
hBD2 was reduced when the glycolytic pathway or
the complex IV was inhibited, however, the hBD3
was not affected at all. These results strongly
suggested that hBD2 has the target in the metabolic
pathway of Candida but hBD3 has other target.
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Micromolar level NaF promotes epi-

557-4 thelial cell growth and reduces Por-

phyromonas gingivalis-induced alveo-
lar bone loss

Ujjal K. Bhawal"?

Dept. Biochem. Mol. Biol., Nihon Univ.
Sch. Dent. Matsudo”, Dept. Health Sci.,
Div. Oral Health, Kanagawa Dent.
Coll.”

Low fluoride doses promote osteoblast prolifera-
tion, stimulating bone formation iz vitro and in vivo.
The proliferative activity of fluoride in osteoblasts
and also in epithelial cells is biphasic, being
mitogenic at micromolar doses but inhibitory for
mitosis at millimolar levels. Nevertheless, the
molecular mechanisms of the biological effects of
fluoride on epithelia are poorly investigated. In the
present study, we sought to elucidate the pattern of
the molecular mechanisms governing the epithelial
cells to micromolar level of NaF treatment likely
involve multiple converging signal transduction
pathways. Moreover, we investigated the effect of
systemic fluoride application on alveolar bone loss
induced by Porphyromonas gingivalis infection.

Primary human gingival epithelial cells (HGECs)
were cultured with micromolar NaF. Total RNA
was extracted after 6 and 24 hrs of infection and
monitored mRNA levels using Affymetrix Gene-
Chip (Human Genome U133 plus 2.0 Array, 48,000
genes). GeneChip data was analyzed by Gene-
Spring software and Ingenuity Pathway Analysis
(IPA) system. Real-time RT-PCR was used to
investigate the gene expression changes. Protein
expression was evaluated using an experimental rat
model of skin wound healing. Micro CT analysis of
alveolar bone was performed in P. gingivalis-
challenged periodontitis in rats. Horizontal alveolar
bone loss was evaluated by measuring the distance
between the cemento—-enamel junction and the
alveolar bone crest. Specimens from periodontal
tissue were evaluated by staining with hematoxy-
lin-eosin and tartrate-resistant acid phosphatase
and immunohistochemistry was performed in P.
gingivalis—challenged periodontitis in rats.

The differentially expressed genes represented
functions as diverse as a variety of biological
processes, including embryonic development, cell
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growth, morphogenesis, tissue repair, and invasion.
We have identified potent epithelial cell-specific
growth factors belong to FGF family, whose
mitogenic activity is predominantly exhibited in
keratinocytes. The amount of bone loss and the
expression of Cathepsin K, MMP-2, MMP-9 was
significantly reduced in P. gingivalis + NaF group
than that of P. gingivalis group. P. gingivalis + NaF
group showed intense FGF staining in rat periodon-
tal tissues.

These findings indicate that the molecular
mechanisms underlying the FGF response of
epithelial cells to micromolar NaF treatment likely
involve multiple converging signal transduction
pathways and low level fluoride in oral environment
prevents the progression of P. gingivalis—chal-
lenged periodontitis in rats.
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The virulence factors of Actinomyces

S57-5 naeslundii

Takenori Sato, Kiyoko Watanabe,
Hidefumi Kumada, Toshizo Toyama
and Nobushiro Hamada

Div. Microbiol, Dept. Infect. Cont,,
Kanagawa Dent. Coll.

Actinomyces naeslundit, plays an important role
in forming dental biofilms and causes gingival
inflammation. Although peptidoglycan, the major
cell wall component of Gram-positive bacteria, has
been demonstrated to induce inflammatory cyto-
kines, little is known about the association of
peptidoglycan with alveolar bone resorption.

Osteoclast formation and function induced by
peptidoglycan of A. naeslundii T14V were exam-
ined using the co-culture system of MCTC3/PA6
cells and BALB/c mouse bone marrow cells.
Osteoclast formation was evaluated to count
TRAP-positive multi-nuclei cells as osteoclasts.
The function of osteoclasts was assessed by
measuring the areas of pits absorbed. Inflammatory
cytokine genes expressions, such as IL-183, IL-6,
and TNF-a, were examined by RT-PCR analysis
using murine peritoneal macrophages. Experimen-
tal periodontitis was performed in Sprague-Dawley
rats orally infected with A. naeslundii. TRAP-
positive multi-nuclei cells and the areas of pits
induced by peptidoglycan were significantly great-
er than controls. Gene expression levels of IL-18,
IL-6, and TNF-« induced by A. naeslundii PGN
were stronger than controls. In experimental
periodontitis, bone loss of A. naeslundii-infected
rats was comparable to that of rats induced by P.
gingivalis, which has been reported to be a
periodontal pathogenic agent, being significantly
greater than that of the sham group.

Our findings suggest that Actinomyces naeslundii
peptidoglycan induces the production of inflamma-
tory cytokines and activates osteoclasts in alveolar
bone resorption. In addition, we propose that
peptidoglycan may be an important pathogenesis
factor of periodontitis.
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The biofilm formation with novel oral

SS7-6 Veillonella spp., V. tobetsuensis

Izumi Mashima and Futoshi Nakaza-
wa

Dept. Oral Microbiol, Sch. Dent,
Health Sci. Univ. Hokkaido

The genus Veillonella consists of small, strictly
anaerobic, gram-negative cocci that lack flagella,
spores, and capsule. Members of genus Veillonella
have been isolated from the oral cavity and
intestinal tract of humans and other animals.
Previously, five species; V. atypica, V. denticariosi,
V. dispar, V. parvula, and V. rogosae, have been
recognized as oral Veillonella, although 11 species
have been established in the genus Veillonella. The
main habitats of oral Veillonella are the tongue,
dental biofilm, and buccal mucosa, and it has been
suggested that oral Veillonella contribute to make
the dental biofilm as early colonizer.

The distribution and frequency of oral Veillonella
in the tongue biofilm of healthy human adults have
been examined in our previous study. Twelve
unknown strains belonging to genus Veillonella
were isolated in the process of the study, and they
could not be classified in any of the previously
described species. Recently, based on phylogenetic
and phenotypic analysis of these strains, they were
proposed as novel Veillonella species, Veillonella
tobetsuensts.

V. tobetsuensis were isolated from five out of 27
subjects, and detection level of V. tobetsuensis was
almost the same as V. parvula. These results
suggest that V. fobetsuensis has been associated
with abscesses in the apical root canal and in the
dentinal tubule.

In our present study, the biofilm formations of six
oral Veillonella with Streptococcus spp. have been
determined. Consequently, the amount of biofilm
formation with Streptococcus and the microbial ratio
in the biofilm depends on the Veillonella species as
the partner. It has been also suggested that the role
of oral Veillonella in the dental biofilm at the early
stage vary depending on species of oral Veillonella.
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Purification and characterization of

SS7-7 hemolysin from Prevotella oris

Toshiya Sato
Dept. Oral Microbiol, Sch. Dent,
Health Sci. Univ. Hokkaido

Generally, the bacteria require an iron for growth.
However, in humans, the concentration of free iron
is limited, which is much lower than that required
by the bacteria. Although some bacteria produce
siderophores to sequester iron from lactoferrin and
transferrin, siderophore-producing bacteria have
not yet been identified from the oral regions.
Therefore, hemolysin, which lyses erythrocytes to
release hemoglobin, may be vital and important
virulence factor for oral bacteria.

Prevotella oris is a nonpigmented, gram-nega-
tive, rod-shaped anaerobic bacterium frequently
isolated from not only lesions of oral infections such
as periodontal disease and spreading odontogenic
infection, but also systemic infections such as
empyema and meningitis. P. oris produces immuno-
globulin A protease, hyaluronidase, and B-lacta-
mase, suggesting that these factors may contribute
to the pathogenic potential of the organism.

The hemolysin of P. oris is produced in the
culture supernatant on logarithmic growth phase,
although cell membrane and intracellular fraction
did not show hemolytic activity. The hemolysin,
purified by DEAE/CM ion-exchange chromatogra-
phy and gel filtration chromatography, was ob-
served as a 16-kDa band on SDS-PAGE gel. This
hemolysin include proteinaceous compound, and
hemolytic activity shows heat-labile.

This hemolysin lyses human, horse, sheep, and
rabbit erythrocytes. The activity is enhanced by L-
cysteine, dithiothreitol and 2-mercaptoethanol,
which is similar to streptolysin O, thiol-activated
toxin, produced by Streptococcus pyogemes. The
hemolysin of P. oris binds to erythrocyte mem-
brane before hemolysis with temperature depend-
ent. However, because cholesterol had insignificant
inhibition on activity, the binding site on erythro-
cyte may be different from that of streptolysin O.

We are presently attempting to clear the
mechanisms of hemolysis, which contribute to
better understand pathogenic potential of P. o7is.
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