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Streptococcus mutans possesses a large number of transporters with
import/export functions, including the PIl protein family that is widely distributed among bacterial
species. We constructed and examined a glutamine ABC transporter (GInP) deficient mutant strain.
Biofilm formed by GInP-deficient mutant strain was remarkably different as compared to that produced
by the parental strain. GInP-deficient mutant strain also showed a reduced number of imported
molecules and lower acid tolerance ability. The S. mutans signaling system is mediated by the
competence-stimulating peptide (CSP), whose precursor is encoded by the comC gene. We analyzed nrgA
gene expression regulation by CSP and found that GInP and PII protein gene expressions were
decreased in comC-deficient mutant strains. Together, these results suggest that GInP is associated
with the S. mutans substrate transport and signaling system, and involved in biofilm formation.

ABC



ABC Streptococcus mutans
Porphyromonas gingivalis

ABC
ABC
ATP
ABC
S mutans ABC
SMu0732 (gInP)
SMu0731 (PII )
glnP
Smutans MT 8148 glnP (Accession Number:1028188)
PCR DNA pGEMT
Vector
glnP ginP S mutans
8148 A GInP
ginP A GInP
comp-A GInP
MT8148 A GInP comp-A GInP TH 37°C 18
10 mM 5ul 0.5%
OD600 01
8 Lab-Tek 200 ul 37°C
24
MT8148 A GInP comp-A GInP  Todd Hewitt (TH)
5,000 rpm 4 10 3ml
(10 mM NaCl-50 mM NaPB pH7)
600 nm 0.2
N-Phenyl-1-naphthylamine 5pg/m 10p g/ml
30 3,000rpm 4 5
2 500 p | 96
100 p | 355 nm/
460 nm
MT8148 A GInP comp-A GInP BHI 10 ml
0.3% Yeast Extract TH (THYE) 18 1ml
9ml  THYE 600 nm  0.4~0.5
pH 5.0 THYE 2ml 37
2 100ul  pH5.0 THYE
1ml pH3.5 9ml THYE pH 3.5
37 3 100l pH35
37 2 pH 5.0

pH 3.5

comC ginP Pl



comC TH RNA Reverse
Transcription-PCR (RT-PCR) cDNA cDNA
glinP Pl PCR

S mutans 16S rRNA

ABC
S mutans
ABC glnP S mutans
MT8148
A GInP comp-A GInP MT8148
comp-A GInP
A GInP
GEMR
glnP
gnP  ABC
S mutans
NPN
NPN
A GInP glnP
MT8148 12% AGInP 0.7% comp-A GInP
1.9% MT8148 A GInP P 0001 comp-
A GInP  MT8148
comC glnP Pl comC
glnP P
ABC
S mutans
comC
ABC
ABC
5

Matsumoto-Nakano M, Role of Streptococcus mutans surface proteins for biofilm formation,

Japanese Dental Science Review, 54, 22-29, 2018, DOI: 10.1016/j.jdsr.2017.08.002. ( )

InabaH, NomuraR, Kato Y, Takeuchi H, Amano A, Asai F, Nakano K, Lamont RJ,
Matsumoto-Nakano M. Adhesion and invasion of gingival epithelial cells by Porphyromonas gulae,
PL0S One, 2018, DOI: 10.1371/journal .pone.0213309. ( )

Lapirattanakul J, Takashima Y, Tantivitayakul P, Maudcheingka T, L eclataweewud P, Nakano K,
Matsumoto-Nakano M. Cariogenic properties of Sreptococcus mutans clinical isolates with sortase
defects. Archives of Oral Biology, DOI: 10.1016/j.archoralbio.2017.04.018. ( )

NomuraR, Yoneyama R, Naka S, Otsugu M, Ogaya Y, Hatakeyama R, MoritaY, Maruo J,
Matsumoto-Nakano M, Y amada O, Nakano K. Thein vivo inhibition of oral biofilm accumulation
and Streptococcus mutans by ceramic water, Caries Research, 51, 58-67, 2017, DOI:
10.1159/000452343. ( )

InabaH, TagashiraM, Kanda T, Murakami Y, Amano A, Matsumoto-Nakano M. Apple- and
Hop-polyphenols inhibit Porphyromonas gingivalis-mediated precursor of matrix
metalloproteinase-9 activation and invasion of oral squamous cell carcinoma cells. Journa of
Periodontology, 87, 1103-11, DOI: 10.1902/jop.2016.160047. ( )




¢y

@

®

Matsumoto-Nakano M, Yoshida E, Matsumi Y, Takashima Y, Role of molecular chaperon DnaK in

Streptococcus mutans biofilm formation. 96th General session & Exhibition of the IADR, 2018

, , ) Streptococcus mutans
DnaK 56 2018

Yoshida E, Takashima Y, Matsumoto-Nakano M, Contribution of DnaK expression to

biological functions in Streptococcus mutans, 95th General session & Exhibition of the IADR,

2017

Morimoto S, Takashima Y, Matsumoto-Nakano M, Interaction between Lactobacillus strains

and Streptococcus mutans strains for biofilm formation, 95th General session & Exhibition of

the IADR, 2017

Streptococcus mutans

DnaK 55 , 2017
Takashima Y, Morikawa Y, Fujita K, Matsumoto-Nakano M, Glucan-binding domain in GbpC
of Streptococcus mutans contributes to binding to type | collagen, 94th General session &
exhibition of the IADR, 2016
Lapirattanakul J, Fujita K, Takashima Y, Nakano K, Matsumoto-Nakano M, Biofilm formation
by Streptococcus mutans clinical isolates with sortase defect, 94th General session &
exhibition of the IADR, 2016
Yoshida E, Matsumi Y, Fujita K, Matsumoto-Nakano M, Effects of molecular chaperon DnakK
on biofilm formation by Streptococcus mutans. 10th Conference of Pediatric Dentistry
Association of Asia, 2016
Morikawa Y, Takashima Y, Fujita K, Matsumoto-Nakano M, Functional analysis of role of
glutamine metabolism-related gene in biofilm formation by Streptococcus mutans. 10th
Conference of Pediatric Dentistry Association of Asia, 2016

(INABA, Hiroyuki)

8 70359850

(HIRANO, Keiko)

8 50335618

(TAKASHIMA, Yukiko)

8 30589768



