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Aspergillus oryzae S-03 produces inhibitors to gingipain as a virulence factor of
Porphyromonas gingivalis

SUGIYAMA, MASANORI
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Periodontitis is a bacterial infection disease, which is caused orally. The
pathogen is mainly Porphyromonas (P.) gingivalis and leads to the destruction of gingival connective
tissues and, occasionally, to the loss of teeth. Although a few kinds of antibiotics are widely accepted
for its treatment, its use has led to the appearance of drug-resistant bacteria as well as to side
effects in the human body. We have demonstrated that inhibitory substance against gingipain as a
virulence factor of P. gingivalis were contained in the fac-removed koji of A. oryzae S-03. The gingipain
inhibitor was Iar?ely present at the fermentation of the S-03 strain at 26 h through 42 h. The inhibitory
activity was not lost even with heat treatment at 100 C for 10 min. The molecura size of the inhibitor
has been suggested to be 3,000-10,000. It should be also noted that the gingipain inhibitor quenches
considerably the absorption of hemoglobin to the cell of P. gingivalis.

Porpyromonas gingivalis



(Pg)
Pg
(gingipain)
TNF-a
1
Lys-X
Pg )
il 1 Pg
GP-Inhibitor

Porphyromonas

Pg

1Pg ’

Arg-X

, 20 4 23

3 3 ,

( )

GP-Inhibitor
, (
2010-248633)
, JST
, GP-Inhibitor
Pg

(GP-Inhibitor)
GP-Inhibitor , ,

Aspergillus (A.) oryzae



A. oryzae S-03

@ S-03 A
oryzae, A. sojae, A. luchuensis, A
luchuensis mut. kawachii

’

GP-Inhibitor , A. oryzae S-03
2 :
GP-Inhibitor
(3) GP-Inhibitor ,
, GP
inhibitor , Pg
4 :
, GP-Inhibitor
©) Pg
Porphyromonas
gingivalis  Pg
Pg (GP)

GP inhibitor

, A
oryzae, A. sojae, A. luchuensis A. luchuensis
mut. kawachii

A .oryzae S-03
, S03
1 ) (
) 1
M/
M/
M/
M/
" I I | 1
X 2 B E Y.
& KO PP

& ¥

mS-03 mNo9 mSH46 mSH41

A
oryzae S-03 GP-inhibitor
3, 000 10,000 ,
, 100 , 10 min

, GP inhibitor , Pg

hemoglobin binding activity

Enon m]

, Pg



GPinhibitor , Pg

, GP inhibitor
GP ,
, GP
inhibitor
, GP
inhibitor
, GP inhibitor
, AT
, Pg
S03
1 Pg

S-03 No9 SH-46 | SH-41

21 22 <8 <8

20 <8 12 13

18 19 15 13

13 12 <8 10
22 24 11 13
15 15 11 15

18 17 10 13

[ 1C 9 )
Higashikawa, F., Noda. M., Awaya, T.,
Danshiitsoodol, N., Matoba, Y., Kumagai,
T., Sugiyama, M.: Anti-Obesity effect of
Pediococcus  pentosaceus LP28 on
overweight subjects: a randomized,

doble-blind, placebo-controlled clinical
trial. Eur. J. Clin. Nutr. in press 2016

( )

Yasutake, T., Kumagai, T., Inoue, A,
Kobayashi, K., Noda, M., Orikawa, A.,
Matoba, Y., Sugiyama,M.
Characterization of the LP28
strain-specific exopolysaccharide
biosynthetic gene cluster found in the
whole circular genome of Pediococcus
pentosaceus. Biochem. Biophys. Report. in
press. 2016 ( )

Ikeda, K., Hosoi. T., Yoshii, M., Sugiyama
M., Ozawa. K.: Implementation and
Evaluation of Genetic Testing Seminars
on Lifestyle-Related Disease Prevention
for Pharmacy Students. Yakugaku-Zasshi,
136(2) 2016, in press. ( )

Kumagai, T., Ozawa, T., Tanimoto, M., Noda, M.,
Matoba, Y., Sugiyama, M.: High level
heterologous production of D-cycloserine by
Escherichia coli. Appl. Environ. Microbiol.
81(22) : 7881-7887, 2015 ( )

. Uda, N., Matoba, Y., Oda, K., Kumagai, T.,

Sugiyama, M.: The Structural and
mutational analysis of O-ureido-l-serine
synthase necessary for d-cycloserine
biosynthesis. FEBS J. 282(20) 3929-3944,
2015 ( )

Sugivama, M.: Structural biologica study of

self-resistance determinants in
antibiotic-producing actinomycetes. J
Antibiotics 68(9) : 543-550, 2015 ( )

Oda, K., Matoba, Y., Irie, T., Kawabata, R.,
Fukushi, M., Sugiyama, M., Sakaguchi, T.
Structural basis of the inhibition of STAT1
activity by Sendai virus C protein. J. Virol. 89,
11487-11499, 2015 ( )

Shimada A, Noda M, Matoba Y, Kumagai T,
Kozai K, and Sugiyama M. Oral lactic acid
bacteria that are concerned with the
occurrence and/or progression of dental
caries in Japanese preschool children.
Biosci. Microbiota Food Health. 34: 29-36,
2015 ( )

Noda M, Miyauchi R, Danshiitoodol N,



Higashikawa F, Kumagai T, Matoba Y, and
Sugivama M. Characterization and mutational
analysis of a novel two-polypeptide
bacteriocin produced by a Citrus iyo-derived
Lactobacillus brevis 174A. Biol. Pharm. Bull.

38: 1902-1909, 2015 ( )

] 7
, Narandalai Danshiitsoodol,

> > >

Lactobacillus brevis 174A

54
, , 2015 10 31 H—~11
1
, , Narandalai
Danshiitsoodol, R s
, Lactobacillus brevis 174A
2015
, ,2015 7 11 H~12
. 2015 ,
,2015 7 11 H~12
174A
2014

, ,2014 7 17 H~18

52

, ,2013 10 26~27

> > >

Lactobacillus brevis

174A

2013

16

b >

2013 8 31

Lactobacillus

B

, 2013 7 9 H~I10

(2015 12 ),
0
2
Helicobacter pylori
5505298
IL-8
410494
25 10 1



()

4)

11

,2015 1 29

, 2015

29

SUGIYAMA Masanori

NODA Masafumi



