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Streptococcus dysgalactiae subsp. equisimilis (SDSE) causes severe invasive

streptococcal infections, especially in elderly people and patients with diabetic mellitus. Although
SDSE possesses a genome showing about 70% identity to S. pyogenes®s one, it remained unclear how
SDSE exhibits pathogenicity. Our purpose in this study was to determine pathogenicity
characteristics of SDSE. The survival rates of mice injected with SDSE were significantly lower in
mice (db/db) with type 2 diabetes compared with non-diabetic mice. Injection of db/db mice with SDSE
increased the concentrations of IL-6. SDSE released dramatically high concentrations of
hyaluronate-degrading enzymes (hylauronate lyase). We found the lyase plays important roles in
nutrient acguisition from host skins, followed by the bacterial pathogenicitz damaging host tissues.
We revealed that two prevalent types of SDSE isolates exhibited different characteristics in cell
wall structures, anti-phagocytosis, and attachment.



B

)

Streptococcus pyogenes (GAS)

Streptococcus dysgalactiae subsp. equisimilis (SDSE)

A
C G
SDSE
GAS
SDSE
GAS
SDSE GAS
SDSE GAS
SDSE GAS (
[2] SDSE
SDSE GAS
SDSE
SDSE
ORF
ORF
2
SDSE
)
(db/+
( ) SDSE db/db
Pentraxin-3 GAS
SDSE
100
__ 80 1
g-g' 60
z -o-db/+
& 40 1
7 ~O-db/db
0

0 1 2 3 4 5 6 7
Days after infection (days)

1.2 (db/db)
SDSE

ORF

[1] GAS

70-80%)
M
GAS
SDSE  GAS

SDSE

2 (do/db)

18000

15000 _L

12000

SDSE

SDSE

odb/+
Odb/db

(db/db)



GAS

5.0) SDSE

SDSE
( 4

--S. agalactiae

~—SDSE ‘

soseamy | SDSEDREHAEE

—-S. pyogenes

0 24 48 72 96

Time (h)

3. 4,
SDSE
SDSE M
MLST Clonal Complex (CC)
stG6792-CC17 KNz01

( 95

Cwap5

KNZz03
( 6 SDSE

5. stG6792-CC17 KNz01
cwaps
<
1. Wajima T, Morozumi M, Hanada S, Su

Characterization of
Japan. Emerg Infect Dis 2016;22:247-54.
2. Watanabe S, Takemoto N, Ogura K,
streptococcal infection
adysgalactiae subsp. equisimilis .

(EFEHEHT TOIEEE)
relative growth (to input control)

(=)

naoshi

Miyoshi-Akiyama T.
by Streptococcus pyogenes
Microbiol Immunol 2016;60:1-9.

w
o
)

LS}
v
1

o
o
1

_
“wvi
1

_
(=)
1

w1
1

50%

( 3) hylD

ATCC 12394

6. stG245-CC25

pH (—6.0
HylD

hylD

SDSE

(StG~H 5\ T tC~)

KNZO01

K, Chiba N,

Invasive Streptococcus dysgalactiae subsp.

SDSE

stG245-CC25

B (-) HaCaT cells
(medium only)

O(+) HaCaT cells

BRI & DIREIRE

KNZ03

KNZz03

et al. Molecular

equisimilis,
Severe invasive
and  Streptococcus



17 17 2 9

Tsutsuki Hiroyasu Ogura Kohei Moss Joel Yahiro Kinnosuke 64

Host response to the subtilase cytotoxin produced by locus of enterocyte effacement- negative 2020

Shiga- toxigenic Escherichia coli

Microbiology and Immunology 657 665
DOl

10.1111/1348-0421.12841

Shibata Kana Ogai Kazuhiro Ogura Kohei Urai Tamae Aoki Miku Arisandi Defa Takahashi 23

Natsuki Okamoto Shigefumi Sanada Hiromi Sugama Junko

Skin Physiology and its Microbiome as Factors Associated with the Recurrence of Pressure 2020

Injuries

Biological Research For Nursing 75 81
DOl

10.1177/1099800420941100

Ogai Kazuhiro Ogura Kohei Ohgi Nozomi Park Seohui Aoki Miku Urai Tamae Nagase Satoshi 23

Okamoto Shigefumi Sugama Junko

Stability of Skin Microbiome at Sacral Regions of Healthy Young Adults, Ambulatory Older 2020

Adults, and Bedridden Older Patients After 2 Years

Biological Research For Nursing 82 90
DOl

10.1177/1099800420941151

Shimizu Takeshi Miyoshi-Akiyama Tohru Ogura Kohei Murata Shota Ishige Shota Kai Kiyohiro 64

Mitsutsuka Konosuke Tomita Haruyoshi Tanimoto Koichi Matsumoto Akio

Effect of Sub-MICs of Macrolides on the Sensitivity ofPseudomonas aeruginosato Nitrosative 2020

Stress: Effectiveness againstP. aeruginosawith and without Multidrug Resistance

Antimicrobial Agents and Chemotherapy e01180-20

DOl
10.1128/AAC.01180-20




Nguyen Van An Ogura Kohei Matsue Miki Takemoto Norihiko Mukai Kanae Nakajima Yukari Hoang 11

Thuy Linh Iwata Yasunori Sakai Norihiko Wada Takashi Hashimoto Wataru Okamoto Shigefumi

Ichimura Hiroshi

Novel Hyaluronate Lyase Involved in Pathogenicity of Streptococcus dysgalactiae subsp. 2020

equisimilis

Frontiers in Microbiology 552418
DOl

10.3389/fmicb.2020.552418

Yahiro Kinnosuke Ogura Kohei Goto Yoshiyuki lyoda Sunao Kobayashi Tatsuya Takeuchi 10

Hiroki Ohnishi Makoto Moss Joel

Subtilase cytotoxin induces a novel form of Lipocalin 2, which promotes Shiga-toxigenic 2020

Escherichia coli survival

Scientific Reports 18943
DOl

10.1038/s41598-020-76027-z

Ogura Kohei Yahiro Kinnosuke Moss Joel 13

Cell Death Signaling Pathway Induced by Cholix Toxin, a Cytotoxin and eEF2 ADP- 2020

Ribosyltransferase Produced by Vibrio cholerae

Toxins 12 12
DOl

10.3390/toxins13010012

Fujii Taiga Ohno Naoki Sawazaki Takuto Ogura Kohei Miyati Tosiaki Sugama Junko -

Gravity magnetic resonance imaging measurement of muscle pump change accompanied by aging and 2021

posture

Japan Journal of Nursing Science e12407

DOl
10.1111/jjns. 12407




Ishihara Haruka Ogura Kohei Nguyen Van An Miyoshi-Akiyama Tohru Okamoto Shigefumi Takemoto 70

Norihiko

Comparative genome analysis of three Group A Streptococcus dysgalactiae subsp. equisimilis 2021

strains isolated in Japan

Journal of Medical Microbiology -
DOl

10.1099/jmm.0.001322

Ogai Kazuhiro Shibata Kana Takahashi Natsuki Ogura Kohei Okamoto Shigefumi Sugama Junko 21

Amplicon-based skin microbiome profiles collected by tape stripping with different adhesive 2021

film dressings: a comparative study

BMC Microbiology 54
DOl

10.1186/s12866-021-02122-4

Matsue Miki Ogura Kohei Sugiyama Hironori Miyoshi-Akiyama Tohru Takemori-Sakai Yukiko 11

Iwata Yasunori Wada Takashi Okamoto Shigefumi

Pathogenicity Characterization of Prevalent-Type Streptococcus dysgalactiae subsp. equisimilis 2020

Strains

Frontiers in Microbiology 97
DOl

10.3389/fmicb.2020.00097

Ishihara Haruka Ogura Kohei Miyoshi- Akiyama Tohru Nakamura Masahiko Kaya Hiroyasu Okamoto 64

Shigefumi

Prevalence and genomic characterization of Group A Streptococcus dysgalactiae subsp. 2019

equisimilis isolated from patients with invasive infections in Toyama prefecture, Japan

Microbiology and Immunology 113 122

DOl
10.1111/1348-0421.12760




Matsue Miki Mori Yumiko Nagase Satoshi Sugiyama Yuta Hirano Rika Ogai Kazuhiro Ogura 28

Kohei Kurihara Shin Okamoto Shigefumi

Measuring the Antimicrobial Activity of Lauric Acid against Various Bacteria in Human Gut 2019

Microbiota Using a New Method

Cell Transplantation 1528 1541
DOl

10.1177/0963689719881366

Maekawa Shogo Onizuka Satoru Katagiri Sayaka Hatasa Masahiro Ohsugi Yujin Sasaki Naoki 9

Watanabe Kazuki Ohtsu Anri Komazaki Rina Ogura Kohei Miyoshi-Akiyama Tohru Iwata

Takanori Nitta Hiroshi lzumi Yuichi

RNA sequencing for ligature induced periodontitis in mice revealed important role of S100A8 and 2019

S100A9 for periodontal destruction

Scientific Reports 14663
DOl

10.1038/s41598-019-50959-7

Ogura Kohei Shimada Kayo Miyoshi-Akiyama Tohru 9

A multilocus sequence typing scheme of Pseudomonas putida for clinical and environmental 2019

isolates

Scientific Reports 13980
DOl

10.1038/s41598-019-50299-6

Ogura Kohei Okumura Kayo Shimizu Yukiko Kirikae Teruo Miyoshi-Akiyama Tohru 9

Pathogenicity Induced by Invasive Infection of Streptococcus dysgalactiae subsp. equisimilis in 2018

a Mouse Model of Diabetes

Frontiers in Microbiology 2128

DOl
10.3389/fmicb.2018.02128




Yahiro Kinnosuke Nagasawa Sayaka Ichimura Kimitoshi Takeuchi Hiroki Ogura Kohei Tsutsuki 4
Hiroyasu Shimizu Takeshi lyoda Sunao Ohnishi Makoto Iwase Hirotaro Moss Joel Noda
Masatoshi

Mechanism of inhibition of Shiga-toxigenic Escherichia coli SubAB cytotoxicity by steroids and 2018
diacylglycerol analogues

Cell Death Discovery 4:22

DOl
10.1038/s41420-017-0007-4

Streptococcus dysgalactiae subsp. equisimilis

93

2020

55

2018







