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Innovation for  Preventative Precision  Medicine for Mycoplasma
Infcetious Diseases

Kazuhiro Matsuda

Mycoplasma Infectious Diseases Research Center, M Bio Technology Inc.

Working group
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Motility in Mollicutesoverviewed from infection and surving strategy

Makoto Miyata
1 2
1 Graduate of Science, 2 OCARINA

17
3
7
3 Hominis PneumoniagSpiroplasma
Mycoplasma mobile Hominis
Pneumoniae Spiroplasma
3
3
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Molecular biological study fahe diagnosis and pest control of phytoplasma disease

1 2 2

Kenro Oshima Kensaku Maejinfaand Shigetou Namba

1 2

Faculty of Bioscience and Applied Chemistry, Hosei University
2Graduate School of Agricultural and Life Sciences, The University of Tokyo

CandidatusPhytoplasma

100 700

TENGU Phyll
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Systemic mycoplasmal infection in cattle ~Diagnosis, treatment and
prevention~

Higuchi, H. b, lwano, H. 2, Gondaira, S. Y, Nishi, K. 1, Nebu T. 1,
Koiwa, M. 3, Nagahata, H.

1) Animal Health Lab., Faculty of Vet. Med., Rakuno Gakuen University
2) Vet. Bioch em., Faculty of Vet. Med., Rakuno Gakuen University

3) Large Animal Science, Faculty of Vet. Med., Rakuno Gakuen University
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Glycolipid antigensin Mycoplasmacytoplasmic membranes Chemical gructures,
syntheses andheir diagnosticpotentials

YoshihiroNishida Kazuo Fukuda, Hirofumi DohiGraduate School of Advanced
Integration Science, Chiba University

Sachie Matsuda, Kazuhiro Matsudiédycoplasma Infection Diseases Resedtemter,
M. Biotechnology, Ing,
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Diagnosis and treatment of mycoplasmal infection in children.
NARITAMitsuo. Department of Pediatrics, Sapporo Tokushukai Hospital
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erm mef
23 RNA
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95 A2063G
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54 2012 82 2015 42
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Remaining problems in diagnosis and treatment of adult Mycoplasma pneumoniae

infection

Hiroshi Tanaka

NPO Sapporo Cough Asthma, and Allergy Center

M pneumoniae

LAMP

62-71% 1 4
44 14
11 2016 7-11

CT

M. pulmonis
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The precaution points of clinical carerelated symptoms ahycoplasmal infection.
Hidehiro Watanabe

Department of Infection Control and Prevention, Tokyo Medical UniveirBigpital

Cysteinyl
leukotriene receptor leukotriene LT
70
LT
LT
2
Mycoplasma pneumonid®1.pn) Glycoglycerolipid :
GGL (Glc-type) IgM lgG
IgM, IgG
M.pn
30-40
60
M.pn
Preliminary
M.pn GGL
IgG  cut off IgM,
IgG
M.pn
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The Solution for the Problem s of Current Medicine for Mycoplasma
Infcetious Diseases

Kazuhiro Matsuda

Mycoplasma Infectious Diseases Research Center, M Bio Technology Inc.

Mrcoplasma pneumonie Mcoplasma fermentans

WHO

-23-



Mycoplasma pneumoniaes an under - recognized agent of vasculitic disorders.
NARITAMitsuo. Department of Pediatrics, Sapporo Tokushukai Hospital

Mycoplasma pneumoniae
under-recognize d
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Two casesfollowedby MycoplasmaermentansMID by MID Prism

1 2 3 3
TeruakiNakanolYoshihiroNishida2 SachieMatsuda3 KazuhiroMatsuda?2,3

1 2
3
Departmentof Rheumatologyand Internalmedicine OURLADY OF SNOWmedicaljuridical
corporationST. HOSPITAL1
GraduateSchoolof Horticulture, ChibaUniversity2
Mycoplasmanfectious DiseasesResearchCenter,M Bio Technologyinc.3

Mycoplasmdermentans
JIA
30
X 8 8 16
ACE,Lysozyme BHL, Ga Scinti
PA (160 ) PSL + CAM+SASP
X+l 5 5 20
ACE,Lysozyme PSL
X+1 5 26 PA 80 PSL+CAM
PSL CAM X+2 4 28
15
Y 3 5
5 30
JIA PSL+MTX+SSZ PA 160
6 18 CAM
CAM 7 MTX
Mf- IgM 18 11 18 CAM 2
CAM
PSL+MTX+ SSZ
MID Prism MP
GGL (Glc-type), MP GGPL I IgM
lgG 2
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/ ME/CFS
A Case of ME/CFS Sispected of Chronic Mycoplasm a Infection

1 1 1 1 2 3 3

Nobutaro Ban, Motoki Sato, Xiaochen Hy Rieko Fujie , Akio Yamada, Sachie
Matsuda, Kazuhiro Matsuda

1 Department of General Medicine/Family & Community Medicine, = Nagoya University
Graduate School of Medicine 2 Sakaecho Clinic 3 Mycoplasma Infectious Diseases
Research Center, M Bio Technology Inc.

ME/CFS 6
ME/CFS
70
ME/CFS
19
1 10
3 18
1-2
1
3 4
CFS PS:6 8
6
PS:4
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Clinical s ignificance of mycoplasma species specific glycolipid -antigen
antibodies in patients with chronic epipharyngitis.

Manabu Mogitate ! Sachie Matsuda 2 Kazuhiro Matsuda 2

1 Mogitate ENT Clinic
2 Mycoplasma Infection Research Center , M Bio Technology Inc.

0.144
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(M)
M ( GGL Gletype) Mf ( GGRUIIl )
IgM 19G
68 7 Mf IgM  Mp IgM  Mp IgG
Mf IgM 0.098 Mp IgM 0.006 Mp IgG
AUC  Mf IgM0.981 Mp IgM 0.794 Mp IgG 0.808
IgA 2

=27 -



Comparisons of Clinical and Radiological Findings between Child and
Adult Patients with ~ Mycoplasma pneumonia®neumonia: Scoring System
Values on Chest X - Ray

Takeshi Saraya

Department of Respiratory Medicine , Kyorin University School of Medicine

Mycoplasma pneumoniagneumonia (MPP) 15 (16

2006 2014 MPP

MPP
71 54 MPP
62 87.3%, 45

83.3%
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(Saraya T. /ntern Med 2017 in press )

Grade 0: no opacity

Upper Grade 1: < 5% opacity
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Phytoplasmaconserved phyllogen proteinsausephyllody symptomsin diverse plan
species

1 2 1

Nozomu Iwabuchi, Yugo Kitazawa, Kiyoto Watanabé& Yuji Fujimoto!, Naoi Hosoé€,
Hiroaki Koinuma, Kensaku Maejima Kenro Oshim3 Shigetou Nambda

1 2

!Graduate School of Agricultural and Life SciencBse University of Tokyo
2Faculty of Bioscience and Applied Chemistipsei University

700

phyllody-inducing gene family,
PHYLLOGEN 2015

2015 ; Yanget al
2015

ALSV
Nicotiane

benthamiana
ALSV
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Common molecular mechanisms d¢fylogenmediated phyllody symptonia plants

1 2 1

Kiyoto Watanabg Yugo Kitazawd Nozomu Ilwabuchi, Naoi Hosoé, Yuji Fujimoto',
Hiroaki Koinumal, Kensaku Maejima Kenro Oshim3 Shigetou Nambda

1 2

2Graduate School of Agricultural and Life Sciences, The University of Tokyo
3Faculty of Bioscience and Applied Chemistry, Hosei University
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Diagnostic applicationsusing synthetic glycolipid antigens of Mycoplasma
pneumoniae

Kazuo FukudaHirofumi Dohi, Yoshihiro NishidgGraduate School of Advanced
Integration Science, Chiba University

Sachie Matsuda, Kazuhiro Matsutiéycoplasma Infection Diseases Research Cen
M. Biotechnology, Ing,
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Mycoplasma pneumoniae 0 o] P1 adhesin

Function and structure of P1 adhesin, the leg for infectidyaoplasma pneumoniax

U Matsumoté, Akihiro Kawamoté, Takayuki Katé, Yoshito Kawakity Tsuyoshi Kend, Shigetart
Mori3, Keiichi Namb&*and Makoto Miyata®

Department of Biology, Grahite School of Science, Osaka City UniverdBraduate School of
Frontier Biosciences, Osaka Univers#fyepartment of Bacteriology Il, National Institute of
Infectious Disease$Quantitative Biology Center, Riken afithe OCU Advanced Research

Institute for Natural Science and Technology, Osaka City University.

Mycoplasma pneumoniae

fi 0
P1 adhesin 1 1568
170 kDa 3 (Nakaneet
al. 2011, Bacteriol. 193:7122)
Cc P1 adhesin
P1 adhesin
9 7< 9

nm

P1 adhesin

P1 adhesin

P1 adhesin 8 P1

adhesin 70 60
3

(The first three authors contributed equally.)
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OMC-P162

072556-1220 whnl63@mch.pref.osaka.jp

Whole genome analysis of clinically isolatddeaplasmaOMC-P162

Wu Heng NingMichinobuYoshimura Itaru Yanagihara

Department oDevelopmental Medicie, Research Institute, Osako me n 6 s
Chil drenbds Hospital

(SV3F4 )
OMC-P162
ATCC700970 751,719bp G C  25.5%
SV3F4 727,280bp G C
25.55% ATCC700970 55
42 17
OMC-P162 732,031bp G C 2547% 587  CDS
ATCC700970 OMC-P162 42
37  SV3F4 OMC-
P162 14 4
14 5 SV3F4

OMC-P162
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Ureaplasmaparvum U. parvum
Analysis of ¢éosomes derived frod. parvuminfected Hela cells

Fumiko Nishiumi, Itaru Yanagihara
Department of Developmental Medicine, Research Institute, OsakaWwomeris and
Childrerts Hospital

6% 6 ( 22 37
)
Ureaplasmaspp. 42%
(Nambeaet al, Ped Res, 201
U. parvum
U. parvum
U. parvum
14
U. parvum
U. parvum
U. parvum
U. parvum
U. parvum
U. parvum
Microbiology Open 2017
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Comparison of efficacy of antimicrobial agents among hospitalized patientsiygtiplasma pneumoni

pneumonidn Japan with large epidemics of macrolidssistantM. pneumoniaénfections

12 3 2 4 4 2 4

14 5 4 1,2

Masato Tashif®, Kiyohide Fushimit, Kei Kawan@, Tomomi Saij6, Kazuko Yamamofp
Shintaro Kuriharg Yoshifumi Imamur4 Taiga Miyazaki®, Katsunori YanagihataHiroshi Mukaé,

Koichi lzumikawa?

1 2

3 4 5

1 Department of Infectious Diseases, Nagasaki University Graduate SdHiolnoedical Sciences,
Nagasaki? Infection Control and Education Center, Nagasaki University Hospilxpartment of
Health Informatics and Policy, Tokyo Medical and Dental Unitgr&8raduate School of Medicine

4 Second Department of Internal Medicine, Nagasaki University Hospibapartment of Laboratory

Medicine, Nagasaki University Hospital

propensity score matching

DPC 1000
2010 2013
18 PCR
2 2
2 2
3
Pearson
t Propensity score matching
602 1650
508 569 573
52.8 21.8
38.6 p<0.0001 3 30
p=0.0995, p<0.0001 Propensity score matching

487
21.2% vs 39.6%, p<0.0001
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Mycoplasma pneumoniae
Current status of rapid molecular testing for Mycoplasma pneumoniae

1)2) 3 3 4 3 3
4

Hiromichi Suzuki Y?, Shigeyuki Notake®, Daisuke Hayashi ¥, Keita

Yamashita), Mariko Noguchi ?, Koji Nakamura ¥, Hironori Imai ~ *

1) , 2)
. 3) . 4)

1) Division of Infectious D  iseases, Department of Medicine, Tsukuba
Medical Center Hospital , 2)Department of Clinical Laboratory Medicine,
Tsukuba Medical Center Hospital , 3) Department of Clinical Laboratory
Tsukuba Medical Center Hospital , 4)Department of Pediatrics, Tsukuba
Medical Center Hospital

GENECUBE
2015
Mycoplasma pneumoniae

50
M.pneumoniae
M.pneumoniae
2016 5
GENECUBE ®
M.pneumoniae 2016 5
2 -2017 2 28 10
M.pneumoniae
1209 386 (32% 228
5% 23S rRNA Vv
8 ( 5 74%
851 70
41 IQR:27-57
94 IQR:79 113
GENECUBE ®
M.pneumoniae

-36 -



2016

Mycoplasma pneumoniae

Surveillance of Mycoplasma pneumoniaedetected from children with

Mycoplasma pneumoniaenfection  throughout Japan in 2016.

Mycoplasma pneumoniae

pneumoniae 20122012
2016 1 12 68
M. pneumoniae real -time PCR
2008 2015
2016 1 12
M. pneumoniae 210 53.3 112/210
A2063G
66.7 46.6 38.5 65.9 2016
53.3 2008 2010
67.6% (98/145) 20112012 74.0% (806/1089) 2013 2015
47.7% (102/214)
2016
M.pneumoniae 20112012
A2063G
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The development of GENECUBR/ycoplasma pneumoniae

o Yosuke Kawashinta Yoshiko Uekura?, Hiromichi Suzuki 3, Sigeyuki Notake *,
Keita Yamashita ®>, Kgi Nakamura® Shinsuke Kimata ?, Yoshihiro Soya *
Diagnostic System Department, TOYOBO CO., LTD.

Tsuruga Institute of Biotechnology , TOYOBO CO,, LTD.

Division of Infectious Diseases, Department of Medicine, Tsukuba Medical
Center Hospital *

Department of Clinical Laboratory Medicine, Tsukuba Medical Center
Hospital *

Department of Clinical Laboratory , Tsukuba Medical Center Hospital °

Mycoplasma pneumoniae
GENECUBE M.pneumoniae

®

M.pneumoniae 23SrRNA
QProbe Quenching Probe

DNA 23SrRNA
Vv
25 /
Mycoplasma
23SrRNA 2063 2064
M.pneumoniae DNA
®
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M. salivarium
1b IL-18

M. pneumoniae

M. salivarium and M. pneumoniae activate inflammasomes to induce

production of IL-1b and IL -18
Ayumi Saeki  Akira Hasebe , Ken-ichiro Shibata

Division of Oral Molecular Microbiology, Department of Oral Pathobiological
Science, Hokkaido University Graduate School of Dental Medicine

IF IL-1b
IL-18 Mycoplasma
salivarium (Ms) Mycoplasma pneumoniae (Mp)
NLRP3IF IL-1b
LP Ms
Mp C57BL/6 B6 BMM
IL-1b IL-18 TLR2 - BMM
LP Ms Mp
TritonX -114 LP MsLP MpLP MsLP  MpLP
Ms FSL-1  B6BMM IL-1b
caspase-l ASC NLRP3 BMM
TLR2- BMM
LP  NLRP3IF TLR2 NLRP3IF
MsLP MpLP
K
LP N
BMM
Ms Mp  NLRP3IF LP

N
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Mycoplasma pneumoniae

4) 5

In vitro development of resistance to fluoroquinolones in Mycoplasma pneumoniae
Hitomi Ohy al, Ichiro Furukawa 1, Katsuhiro Aikawa 1, Tomohiro Oishi 2, Atsuko Horino 3,

Yoichiro Oda 4, Tsuyoshi Kenri 3, Mitsuo Narita 5, Toshiro Kuroki 1
1 Kanagawa Prefectural Institute of Public Health, 2 Kawasaki Universty Hospital,
3 National Institute of Infection D  iseases, 4 Chigasaki Municipal Hospital,

5 Sapporo Tokusyukai Hospital

0] X
FQs M. pneumoniae
o < X
M. pneumoniae 100 3
LVFX
SPFX GFLX 5 0.025

16pg L 107 108 CFU/mL 37
30

FQs 5 LVEX, CPEX, TFLX, SPFX, GFLX

(TC, MINO ) 1 AZM

gyrA gyrB parC parE

o BH

103 60 67 FQ LVFX

103 60 58.3 SPFX 103 5.8 GFLX 103
1 LVFX

SPFX GFLX
MIC
MIC

FQ gyrA, parC
gyrA 3 parC 5 gyrA, parC
2 gyrB parkE
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Mycoplasma pneumoniae MLST
Molecular study of  Mycoplasma pneumoniaby Multilocus sequence typing

1 1 1 1 1

Mariko Andao', Miyuki Morozumi, Yoko Adacht, Kimiko Ubukata®, Satoshi lwata *

1

'Department of Infectious Diseases, Keio University School of Medicine

[ ] ML Mycoplasma pneumonia&
) (MRMP) 2000

8 housekeeping MLST
2002 2016 MLST
[ ] MLST 2002 2016
372 MRMP176 ML (MSNMP 196
8 (ppa, pgm, gyrB, gmk, glyA, atpA, arcG adk
ML (CAMAZM) (TFLX,LVFX)
MINODOXY 6
[ ] MLST MRMP  Sequence Type (ST 3
MBMP ST3 ST14
ST23
TFLX MIC
[ ] ST Clonalcomplex CC 1 2

CC1 ST3 cc2 ST14
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Subcellular localization ofinternal structure of gliding machinery in
Mycoplasma mobile
Isil Tulum? , Kenta Kimuré and Makoto Miyat&?
1) Graduate School of Science, Osaka City University
2) OCARINA, Osaka City University

Mycoplasma mobilexhibitsunique gliding motilityand uses AT® repeatedly catch, pull, an
release sialylated oligosaccharides on host.cHEtle gliding machinery is a complex compos:
of surface and internaltructuresThe internaktructureconsists of at least ten protegusdsever
of themare tandemly coded with very short gaps on the gendme proteins, coded by the
ORFs, MMOBs 1660 and 1678reparalogsof F1-ATPasésynthasdJandb subunits
respectively. In Mollicutes in addition tothe typical genuin&iF, ATPase(Type 1) Uike and
b-like subunits clustered into two phylogenetically remote branctaselyType 2 and Type 3
Type 2F:-like ATPaseconsiss of the internal structure components avete foundonly in two
distantly related species from the Hominisgp: Mycoplasma pulmoniandMycoplasma
mobile

In this study, subcellular localization @fsubunis of Type 1, Type 2, aridype 3F:-like
ATPass were visualized by the EYFP taggiagingtotal internal reflection fluorescence
microscopy (TIRFM) system Individual subunits of Type Bi-like ATPasesubunits
MMOBs1620, 1630, 1640, 1650, 4860d5430were also visualized.he results showed that
MMOBs162Q 1640, 1650 and 486flocalized with the paralogs offATPasdJandb
subunits. Additionallythe predictedsecondary structuref MMOB1620by PSFPREDand the
modeling of threadimensional structure of MMOB1638y Phyre2suggested similaritg>97%
confidenceyto the peripheral stalk proteins and gamma suburktefATPasesrespectively.
Theseresuls showthatthe internal structure may evoli®m anF1F, ATPasess a unique
motor complex responsible for the force generation in the gliding mottsybunis of Type 1
and Type F:-like ATPassspreadverthewhole cell with no specific localization suggésg
that those structures are rasisociateavith the glidingmachinery

Furthermore,hte phylogenetic tree construction and sequence anahseged that gliding
related Type Ei-like ATPaseandsurfacegliding proteins also exist in newly identified glidin
mycoplasmas\lycoplasma agassiandMycoplasma testudineurlthough Type 2F-like
ATPasesequences were hightpnservecamongM. mobik, M. pulmonis M. agassizandM.
testudineumthe surface gliding protein and 16S RNA sequences aistiact, suggesting that
surface gliding structurdiffers according to théost surface featuraghile internal gliding
structureremains conservet generatahe force.
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Expression of whole set ahternal structure for Mycoplasma mobile
in Escherichia coli
Jia Fend, Isil Tulum® 2, Takuma Toyonadgand Makoto Miyatk 2
1. Graduate School of Scien€@saka City University
2. OCARINAOsaka City University

Mycoplasmamobileforms gliding machinery at a cell pole and glides continuoarsty
to 4.5em per secondM. mobileuses ATP energy to repeatedly catch, pull, and re
sialylated oligosaccharides on host cells. The gliding machinery is a large structu
composed of huge surface proteins and internal struciimeinternal structureonsist
of more thanen proteingind seven of them are tandemly coded in the same locus,
MMOBs 1610,1620, 1630, 164@,650,1660 and 1670. Two of them, MMOBs 1660
1670 arehe paralogof F1- ATPasdJandb subunits respectively.

In this study, wecodonoptimized and synthesized thernalstructuregenesaccording
to theE. colicodon usagé&even synthesized genes were combaredemlyand inserte
into inducibleE. coliexpressiorvector pET-15bby Infusiontechnique

E. coliwas inducedy 0.1and 1mM of IPTG at 22C and 3?C. The best condition f
induction was determined as 1mM IPTG at@7 The corresponding MMOB1670 ba
was detected by western blotting using MMOB1670 specific anthdodywe ardrying
to obsene the expresseprotein stucture inE. coli by electron microscope.
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Mycoplasma mobile Gli123

Conformational changeof Gli123 protein, localizedgliding machinery of
Mycoplasma mobile

Daiki MATSUIKE?, Yuhei O TAHARA, Tasuku HAMAGUCH}Y, Munehito ARAP,
Makoto MIYATA!

1Graduate School of Science, Osaka City University

20OCARINA

3Department of Life Science, The University of Tokyo

M. mobile
Glil23, Gli349 Gli521
Gli349
Gli521 Gli349 Glil23 Gli349,
Gli521
M. mobile Glil23
Glil23 16 x 14.5 x 20 nm
Gli123 (rGli123)
Gli123 400 nm rGlil23
rGlil23
1132 N 400

Gli123 N
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Mycoplasma mobile
Threedimensional image dflycoplasma mobilgliding motor

1 2 2 1,3 13

2,4 1,3

Takuma TOYONAGA, Takayuki KATG, Akihiro KAWAMOTQ?, Tasuku
HAMAGUCHI 3, Yuhei O TAHARA?, Keiichi NAMBA?* Makoto MIYATA-?

1 2

3 4 QBIC

!Graduate School @cience, Osaka City University

2Graduate School of Frontier Bioscienc@saka University

30CARINA, Osaka City UniversityQuantitative Biology Center, Riken (QBIiC)

Hominis Mycoplasma mobile
1 Mycoplasma plmonis
ATP
ATP
i 0 A
0 ATP
ATP
ATP
ATP
ATP
200,000 17,000
15.4A
8
29.2+ 7.9nm

Equally contributed
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Direct observation of tensiesensitive leg movements fbtycoplasma mobilgliding

zWoongKyudng Kih 1.2
3Woongkyung Kim, MasakiMizutanit, Makoto Miyata-?
1 2

!Department of Biology, Graduate School of Science, Osaka City University
20CARINA, Osaka City University

450
Gli123, Gli521,Gli349 Gli349
Catch, Pull, Release
0.5
em
Fetuin
2 1 0.1 30 50 nm
0.14&m/s
2.5 0.9
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