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In situ analysis of temporal and spatial dynamics of oral biofilm
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Using the in situ biofilm model that reproduces supragingival biofilm, we

g
investigated the temporal dynamics of biofilm-forming bacterial species during the dental biofilm
formation. As a results, the initial population of facultative anaerobic bacteria was replaced with

the population of gram-negative anaerobic bacteria during dental biofilm formation. Also, in a
method using an ionic liquid that is a new scanning electron microscopy observation method, ionic

liquids suitable for biofilm observation was evaluated.

in situ




insitu
in situ
in vivo
(HA
HA
1
(TEM)
16S rRNA

PowerSoil® DNA Isolation Kit

DNA

96

16S rRNA
Ton PGMe
Pyrosequencing
QI IME®

Colony forming
unit

ConA-Alexa350
ABA-FITC WGA-Rhodamine

(CLSW)
Imaris
Str eptococcus mutans
4
[Ch][Lac] [C,mim][AcO]
- [Lac] [AcOF
f _— mim]* 9
L// ~’Jﬁ\\[9 | /JL\
ho” TN i ) -
[Cymim][Tf,N]] [Pa4,4,12l[BF4]
Comiml H/
N — F
SN SR F_l__F
[TEN] I
0 o FoBRr
g
[ I
[Ps,4,4,421"
TEM CLSM TEM
CLSM

Concanacalin A-



tetramethylrhodamine conjugate
6
Firmicutes
Fusobacteria Bacteroidetes

Proteobacteria
Bacteroidetes

- Streptococcus
TEM Fusobacterium
Porphyromonas

Streptococcus

Firmicutes Streptococcus

Fusobacteria Fusobacteria
Bacteroidetes Capnocytophaga

Prevotella Porphyromonas

o
o

100 100

60

Relative abundance (%)
Relative abundance (%)

40
20
0
14 81216 24 48 60 72 %6 1 4 8 12 16 24 48 60 72 9%
time(h) time(h)
. Derxia W Fusobacterium Bergeyella
LY " u Veillonella u Prevotella
W Fusobacteria W Actinobacter il S trep . Py
. B other Pasteurellaceae-other - Gemella ® Rothia
W Firmicutes u Neisseria  Flavobacterium ™ Actinomyces
u Leptotrichia ¥ Capnocytophaga
a) b)
=L
108

I LK

H B (CFU/disk)

8h 12h 16h  (BR)




Bacteroidetes

HEBEL

100% ‘ ‘
9% u0thers
s Bl
0% iI Treponema
60%
50% Haemophilus
40%
30% nAggregatibacte
2% !
10% III I wActinobacillus
o mmBE
888888 uCampyobacter
E4E68%
Togdas
- £ < "
® S Gn g WNdsera
Ja®Na
#E | 8¢
nkingella
1437404

Glc/NAc

Gal/GalNAc

Fusobacteria

SR T4l L

Proteobacteria

Treponema
Haemophius
m Aggregatibac

ter

w Actinobacilly

Campylobact
e

W Neisseria

u kingella

100%

Others

Treponema

i I I Haemophilus
m Aggregatibac
ter

Illl

W Actinobacilly
s

gg858s .
88088389 Campylobact
BREEEF
Togdsy e
B EEELE .
NeowmNe  ENeisera
sA”da
EE Bt
uKingella

WGA

ABA

CLSM
WGA

ConA

ABA

180000
I
r
r *
160000
*
140000
*
I 1
120000 *
Y0000, mcona
* mWoA
80000 I = nea
60000
40000 [
20000 w “ ' '*LJ
§ il
ah sh 2n 2an

48KV X1,500 10pm

SEM
2)

TEM

b) [Ch][Lac] c) [C2mim][AcO]
d) [Camim][TF2N] e) [P4.,4,4,12][BF4]

CLSM



Exopolysaccharide/cell ratio Q-

control [ChilLac]  [C2mim][AcO]

CLSM

5
Wake N, Asahi Y, Noiri Y, Hayashi M,

Motooka D, Nakamura S, GotohK, Miurad,
Machi H, lida T, Ebisu S  Temporal
dynamics of bacterial microbiota in
the human oral cavity determined using
an in situ model of dental biofilms,
npj Biofilns and Microbiomes,

2, 2016, 16018.

in situ

Bacterial Adherence & Biofilm,

29, 2015, 125-129.

Asahi Y, Miura J, Tsuda T, Kuwabata S,
Tsunashima K, Noiri Y, Sakata T, Ebisu
S, Hayashi M, Simple observation of
Streptococcus mutans biofilm by
scanning electron microscopy using
ionic liquids. AMB Express,

5(1) , 2015, 6.

Yamamoto R, Noiri Y, Yamaguchi M, Asahi
Y, Maezono H, Ebisu S, Hayashi M,
Inhibition of polysaccharide
synthesis by the sinR orthologue
PGN_0088 is indirectly associated with
the penetration of Porphyromonas
gingivalis biofilms by macrolide
antibiotics. Microbiology, 161,
2014, 422-9.

Asahi Y, Noiri Y, Miura J, Maezono H,
Yamaguchi M, Yamamoto R, Azakami H,
Hayashi M, Ebisu S, Effects of the tea
catechin Epigallocatechin Gallate on
Porphyromonas gingivalis biofilms. J
Appl Microbiol, 116(5), 2014,

1164-71.
8
145
2016 10 28
FKG
16 2016
9 11
144
2016 6 10
in situ
29
2015 7 11

in situ



o

@

143
2015 11 13

Wake N, Asahi Y, Noiri Y, Machi H, Ebisu
S, Hayashi M, Time-dependent Analysis
of Dental Biofilms by New #n situModel,
93th IADR, 2015 3 13 , Boston,
USA

Wake N, Asahi Y, Noiri Y, Machi H, Ebisu
S, Hayashi M, Quantitative Analysis of
Human Dental Biofilms by New in situ
Model, JADR, 2014 12 4 ,Osaka

in situ
141
2014 10 31

ASAHI, Yoko

50456943

NOIRI, Yuichiro
50218286
MIURA, Jiro
70437383

EBISU, Shigeyuki

50116000
28




