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We previously identified novel exopeptidases expressed in periodontopathic
bacteria, such as Porphyromonas gingivalis. In this project, we synthesized a substrate truly
specific for dipeptidyl-peptidase (DPP) 7. Moreover, based on the hypothesis that these
exopeptidases are involved to the exacerbation of type-2 diabetes melitus, we investiagetd the role
of bacterial DPPs.

Mice with pre-injected with DPP4 showed increased blood glucose concentrations and retarded
decline during the glucose tolerance test. In consistent to these changes, blood insulin and
incretin (GLP-1) concentrations were decresed in DPP4-injected mice. To our knowledge, this is the
first study that periodontopathic bactria can exacerbate type-2 diabetes via bacterial DPP4.

Separately, we identified an oligopeptidase in P. gingivalis that preferentially degrades
N-terminally acylated peptides, which are unable to be degraded by DPPs.

Porphyromonas gingivalis



Porphyromonas gingivalis

P. gingivalis
P. gingivalis
(DPP)
DPP
P. gingivalis 2011
Pro DPP4
DPP7
DPP N
Pro
(PTP-A)
P. gingivalis
Porphyromonas endodontalis
DPP
DPP11
DPP5
4 DPP
DPP4
GLP-1 GIP
2
DPP N

(1)

“red
complex” 3
2 P. gingivalis Tannerella
forsythia
”orange complex”
Prevotella intermedia
100
P.
gingivalis DPP4 DPP5
DPP7 DPP11
PCR
2 DPP
DPP
MCA
GLP-1 GIP
TOF-MS
APTT PT
DPP
3 DPP
DPP
DPP
PBS
GLP-1
@
DPP4 DPP7 PTP-A
DPP5  DPP11
N



gingivalis N
S9

PCR

PGN1349 PGN1349

(2) Bacteroides

DPPS  DPP7 P1 P2 N

DPP11

DPP DPP11 2011
2013
Asp (P.
gingivalis ) Glu
Shewanella putrefaciens
Bacteroides
DPP11 Glu

(©)) DPP4 2

DPP4

DPP4 2

DPP4
in vitro  In vivo
P.
gingivalis Prev. intermedia DPP4
4
DPP

(4) DPPY

4 DPP
DPP5  DPP7

P1 N 2
DPP5  Ala
DPP7
DPPS
Lys-Ala-MCA DPP7

Met-Leu-MCA
DPP5

DPP7 DPP5
Phe-Met-MCA
4 DPP
1
(5) DPP11
DPP11 X
DPP11
entrophy
P1 P2
Pl P2
5
(©)
“ Orange complex” Prev.
intermedia Arg
Sarwar 60
2018 9
8
1
DPP4 in
press 2018

2. Nemoto TK, Ono T, Ohara-Nemoto Y:

Establishment of potent and specific
synthetic substrate for dipeptidyl-peptidase 7.
Ana. Biochem. 548 78-81 (2018)
https.//doi.org/10.1016/j.ab.2018.02.008

3. Nemoto TK, Bezerra GA, Ono T, Nishimata

H, Fujiwara T, ObharaNemoto Y:

Identification of a new subtype of dipeptidyl
peptidase 11 and a third group of the



SA6-family members specifically present in
the genus Bacteroides. Biochimie. pii:
S0300-9084(17) 30267-5 (2017) doi:
10.1016/j.biochi.2017.10.015. PMID:
29080830
https://www.ncbi.nlm.nih.gov/pubmed/2908
0830

Ohara-Nemoto Y, Nakasato M, Shimoyama
Y, Baba TT, Kobayakawa T, Ono T,
Yaegashi T, Kimura S, Nemoto TK: Infect
Immun. (2017) pii: 1AI1.00277-17. doi:

https://www.nchi.nlm.nih.gov/pubmed/2863
0069

Bezerra GA, Ohara-Nemoto Y, Cornaciu |,

Fedosyuk S, Hoffmann G Round A, Marquez
JA,Nemoto TK, Djinovié-Carugo K.:
Bacterial protease uses distinct
thermodynamic signatures for substrate
recognition Sci Rep. 7(1), 2848. (2017)
https:. //mmw.nchi.nlm.nih.gov/pubmed/28588
213

Shimoyama Y, Ohara-Nemoto Y, Kimura M,

Tanaka M, Kimura S, Nemoto TK: Dominant

prevalence of Porphyromonas gingivalis
fimA types I and IV in healthy Japanese
children. J Dent Sci. 12(3), 213-219 (2017)
doi: 10.1016/.jds.2017.03.00

Nemoto TK, Ohara-Nemoto Y, Bezerra GA,

Shimoyama Y, Kimura S: A Porphyromonas
gingivalis periplasmic novel exopeptidase,
acylpeptidyl oligopeptidase, releases
N-acylated di- and tri-peptides from
oligopeptides. J Biol Chem. 291(11):
5913-5925 (2016) doi:

10.1074/jbc.M115.687566.

Nemoto TK, Ohara-Nemoto Y:

Exopeptidases and gingipains in

Porphyromonas gingivalis as prerequisites

for its amino acid metabolism Jpn. Dental
Sci.  Rev.  52(1), 22-29, (2016)
do0i:10.1016/j.jdsr.2015.08.00

11

Bacteroides S46
90
3 2017

Porphyromonas gingivalis
Tannerella forsythia
4
60
5 2017

(AOP)
59
9 2016 ] Oral Biosci
59(Suppl):488, 2017
Bezerra GA, Ohara-Nemoto Y, Fedosyuk S,
Cornaciu I, Hoffmann G, Marquez JA,
Nemoto TK, Djinovic-Carugo K:
Porphyromonas sp. dipeptidyl peptidases 11
distinguish substrates from end products via
distinct thermodynamic signatures. EMBO
Conference The biochemistry and
chemistry of biocatalysis: From
understanding to design 12-15 June 2016
Oulu Finland
Shimoyama Y, Ohara-Nemoto Y, Nemoto
TK, Nakasato M, Yaegashi T, Ishikawa T,
Sasaki M, Kimura S: Degradation of

incretin by the prokaryotic
dipeptidyl-peptidase 4 from
Porphyromonas gingivalis. ASM 2016
General meeting, Jun 16, 17-20 2016,
Boston, MS, USA

Nakasato M,_Shimoyama Y, Ohara-Nemoto
Y. Nemoto TK, Takahashi S, Ito S, Sasaki D,
Yaegashi T, Kimura S: Characterization of
dipeptidyl-peptidase 4 from Tannerella
forsythia. ASM 2016 General meeting, Jun
16, 17-20 2016, Boston, MS, USA




10.

11.

red complex species’

89
Jap J Bacteriol 71 1 :129 2016

Porphyromonas gingivalis
58

J Oral Biosci 58 Suppl :538
2016
Ohara-Nemoto Y, Nemoto TK: Oral

bacteria and systemic diseases:

Periodontopathic bacteria and type 2
diabetes mellitus. 1st Partnership
Symposium of Nagasaki and Islamic
Universities. Sep 16, 2015. Kushtia,
Bangladesh

Nemoto TK, Ohara-Nemoto Y':

Identification of exopeptidases expressed in

periodontopathic bacteria, Porphyromonas
gingivalis and Porphyromonas endodontalis.
Ist Partnership Symposium of Nagasaki

and Islamic Universities. Sep 16, 2015.
Kushtia, Bangladesh

Bezerra GA, Ohara-Nemoto Y, Nemoto TK,

Djinovic-Carugo K: Towards the structural

basis of peptide binding to dipeptidyl
peptidases of Porphyromonas sp. 2015
Annual Meeting-American Crystallographic
Association, Philadelphia, PA, July 25-29,
2015, USA Sheraton Downtown Hotel

0

o

@

®
*

(NEMOTO, Takayuki)

90164665

(OHARA-NEMOTO, Yuko)

10164667
(KIMURA, Shigenobu)
10177917

(BABA, Tomomi T.)

60189727
(SHIMOYAMA, Yu)
90453331

(KOBAYAKAWA, Takeshi)

90164665



