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Genome sequencing and mutational analysis of the Act/nomyces strains
with enhanced biofilm phenotype
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B Actinomyces D/NA X7 4 )V AFERMERE ORI Z BB L, N1 47 4V AR
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To find out the mechanism of biofilm formation of oral Actinomyces, genome and genetic
analysis were carried out for two strains of K20 and MG-1 keeping enhanced biofilm
phenotype. The genome of the strain K20 was almost completely sequenced and the given
data was uploaded to the public database (DDBJ, BABVO1000001-BABV01000771). Additionally,
I have identified some biofilm—related genes by mutation analysis and have reported this.

AP TERE
(BFHAL - 1)
[ERE3ES EiEE e & Gt

AP TERE 2, 800, 000 840, 000 3, 640, 000
WFZesy 8y o E K
g O 5F - E ;5 - TERERILHE R
X—U— R OFEMRET: - XA 47 (LA
1. WHEBMES IO = WICESEISNTWS. & ZHE DR 2 fiF

WEOEAIZLY, 2D A oris B AR

MEIXEEREICAAEL, BHEZEO <
MU w7 REEATDHZLIZLD A FT
ANV ETERT . WIHEIZBW TS, 700~
19,000 fE L H VDAL D FZERIEE 23 B HELZ A
HAEMT2Z & TREAA T 4 L AW
BEA, Sl EREEOR ST, BIEME
RIEOHIE L B & Z 7. b D OEEMmE
DT, AFFETHND Actinomyces oris 1,
2009 412 Actinomyces JEAME DF4FEIC
KOFICERINIHET, ZhETHIN
WCHFZEDMT 3L T X 72 RFM 78 A viscosus,
A. naeslundii BRED%L D, Z D A oris

NAFTT A NVLTGR O L 72 5 METH D
ZERHLEMNERSTET. In vivo TD
fluorescence in situ hybridization (FISH)
TRV, T —J T A oris
WA F T 4V LAEHREBS>TWSLHI L, &
DI F 77— 7 TIIEIRENT A oris
DI HRERL S 3TV 5 AT REME DS H A S 4
TWA. 72, invitro DT TIX, A. oris
N Streptococcus oralis, S. gordonii,
Fusobacterium nucleatum,

Veillonella sp. 78 & D% < O O EEHIE & FH
HERT2Z ERHEINLTND. ZHD



WELY, A oris IZTWAORENSAL T 0V
LD T T b T —hEpoTWDH
DEEZLND.

TNET A oris \TBITFAXAAT7 4V A
TERRIZ B3 2 fRbT i, BREMAT 2 F 0 —58
DEETITObILTWA R, T bOEKRITE
HWIZRTE, RSN TBY NS F T 4 V2T
R IT LB HR DN L _LTh D 2 & N
S Tz, WFZEBRAA NS, RO O e oy BERR IR
RO CERBREBREE T TR Z#VIRL T
HEEIZANA AT 4 )V NTERREE MERF L T
WA A oris K20 #kZ VY, A oris O A
A7 4 v DI RS % R 9 R ERE O
ENT 2 BIAG L CW iz, 7 AEFINIRE S
TW5 A oris MG-1 ¥k& DT ) DHAT
9 7%, pyrosequence EZ HUVNT K20 £kD
7 LB EfEEE L, 91,300 DT 4 7
NH725 K20 ¥R KT 7 N7 LEEH %45
HIZENHRE. £, BFUHEY—LD
RSB A, K20 BRICBITA RS
Y N K B2 B NSO R LR 2 % R A
L7 R R E RSB AN DR ZHEET DI
B 5TV,

2. WHEOE

Hrxr 7NV —FTHBEEL T\ A oris
K20 BRZfEE & LT, RITRT 2 2D HM
MHBNAF T 4 VARG 581
ORIEZHE L. 1 D8I, K20 #4 A
DERERETH D, BEIZ pyrosequence 1E%
FAWT K20 BkD KT 7 b7 7 AECHE 45T
BY, RFFEEHREIZB OV TRBEGHDO X ¥ » 7
fEE A H—1EEZ W TCESE LTV X, 58
E2RT ) DEERSTS. £ LT, BT A
BEAISH B 03272 > TW B A oris MG-1 £k
CEANLBED AN, F A T ~T 4 J A
RHT 24TV, SA X7 4 VAR 5B
GFRE AW 5. 2 DX, FI AR
V' Tnb AW T oA LEREANICLD
NAFT7 4 NV ARBEEROBBECHS. £<D
KREHEEHT, BRIV ERET D LITE
VD, A oris ONAF T 4 AR
OWEZ LN TELHEDEE X

3. WHEDTTIE

Actinomyces oris D3A F 7 4 )V AL
RO A B L, BECAAL T VA
TERRREZ HERF L T D K20 BRZ A & L
THW, kD 2 SOFEBRY|ZWT L TEIT
L7=. 1 2HIZ, BRI FZ 7 MEBLELN
TW5 K20 k7 ) LD efRimTh D, 55

N7 ) DEREBEROMG-1 7 MME# L
in silico fENT TR L, A A7 4V LTE
A2 B0 B BRSO R B R 2 H L 7=,
2 DBIL in vitro DFERART, FT AN
VS ERWEERE AL AN FT v
LR EZHEEL, ZORKNELETZREL
7z, ZTH D 2 RINDOERFR 2 HITHITH
DB Z T, A oris DA FT 4L
DTEREME &  HIRIZENT 5 2 & 23 ATRE
Ay

4. WFFERE

Actinomyces oris D/3A &7 4 b LIRS
WOMAEZ B L, A 47 4V AERRRER
B ITHERR LT B K20 BR, MG-1 BR A a1
ELTHWY, RO 2HS>OFEBRZF|ZIITL T
Ehe L7z, 1 2BIE, BEIC KT 7 MEHRNE
SN TWD K20 K7 ) AORHTHDH. £ D
EY GC B EDTZOSERMTUNIE B -o
7=, arT 4 Ry oEEEED, S5
127 ) AT — X eAT—HR—=R T v
7+ 5 1 E o T W % ( DDBJ,
BABV01000001-BABV01000771). 7=, 561
727 ) MEREBEI D MG-1 47 7 MR E in
silicoffiT CHEE L, /SA A7 4V AIBRRIC
B0 5 B AR o BLHIE R 2 v < D [ElE
LERLE. 2 281X, MU ARYUE2H
W= ERE NI X D34 47 ¢ v LIRABRE
DO HiE & DO IEE T ORIETHDH. MG-1
FRICEBUWNT 40 #RORA T 7 4 L WRIERE
BTEY, 055 12 RIZBWT RFF 2
R AT DOIREIZE > TS,

AWFFERREOZRITIC L 0, WIS MR T
D Actinomyces JBHE DA A7 4 VAT
A B 2 EE RS T EA NV < D
ESNTE., AFHEEZ SDICHEDD 2
LT, ZOMBEFED Y ) AL~V TD Ly iR
HAERREIC L, AT T — 7 OB
OHEFEOPIZ L R&E A N7 N2 B %
HHEDLEFEELTWSD. £ LT, AHFJEiRE
THLMNIT RS To A F 7 4 )b A BEEE AR
TOBRERBOEKEZHLNIZL, Zhafl
ETB5ZLICL 2T F T 4NV IR
HE T 5 FIEOBRBIZORN DL b D EE X
TW3.

5. FlREiHLE
(BFFEAREEE . WFSE 0035 M ONHLEERFSE 12
=)

CMERERm SO GBE 7 1)



(1) Nambu T, Yamane K, Yamanaka T, Mashimo
C, Maruyama H, Yoshida M, Hayashi H, Leung
KP, Fukushima H. Identification of
disulphide stress—responsive
extracytoplasmic function sigma factors
in Rothia mucilaginosa. Archives of Oral
Biology. 58, 681-689. 2013. #Hif. DOI:
10. 1016/ j. archoralbio. 2012. 10. 017

(2) Yamanaka T, Furukawa T, Yamane K, Nambu
T, Mashimo C, Maruyama H, Inoue J, Kamei
M, Yasuoka H, Horiike S, Leung KP,
Fukushima H. Biofilm—forming capacity on
clinically isolated Streptococcus
constellatus from an odontogenic
subperiosteal abscess lesion.
Bacteriology & Parasitology. 4, 1000160.
2013. #&&efr, DOI:

10. 4172/2155-9597. 1000160.

(3) Mashimo C, Kamitani H, Nambu T, Yamane
K, Yamanaka T, Sugimori—Shinozuka C,
Tatami T, Inoue J, Kamei M, Morita S, Leung
KP, Fukushima H. Identification of the
genes involved in the biofilm-1like
structures on Actinomyces oris K20, a
clinical isolate from an apical lesion.
Journal of Endodontics. 39, 44-48. 2013
#FeA. DOI: 10.1016/j. joen. 2012. 08. 009.

(4) Yamane K, Nambu T, Yamanaka T, Ishihara
K, Tatami T, Mashimo C, Walker CB, Leung
KP, Fukushima H. Pathogenicity of
exopolysaccharide—-producing Actinomyces
oris isolated from an apical abscess
lesion. International Endodontic Journal.
46, 145-154. 2013. #HiA. DOI:

10. 1111/ 3. 1365-2591. 2012. 02099. x.

(5) Ogiso K, Nambu T, Kotsu Y, Fukushima
H, Ueda M. Isolation of a
biofilm—defective mutant of Actinomyces
from a patient with gingivitis. Journal of
Osaka Dental University. 46, 91-99. 2012
EHH.
http://ci.nii. ac. jp/naid/110009436540

(6) Fujihira T, Yamane K, Yoshida M, Nambu
T, Hayashi H. Analysis of genes involved
in exopolysaccharide production of Kothia
mucilaginosa clinically isolated from a
persistent apical periodontitis lesion.
Journal of Osaka Dental University. 46,
157-164. 2012. ##HiA.
http://ci.nii. ac. jp/naid/110009436547

(7) Yamanaka T, Yamane K, Furukawa T,

Mashimo C, Sugimori C, Nambu T, Obata N,
Walker CB, Leung K-P, Fukushima H.
Comparison of the virulence of
exopolysaccharide—producing Prevotella
Intermedia to exoplysaccharide
non—producing periodontopathic organisms.
BMC Infectious Diseases. 11, 228. 2011. £
#eA. DOI: 10.1186/1471-2334-11-228.

B T INGRIRED)

(1) Yamane K, Yamanaka T, Mashimo C, Nambu
T, Maruyama H, Walker CB, Leung K-P,
Fukushima H. Genetic analysis of
biofilm—forming Streptococcus
constellatus. TADR/AADR/CADR General
Session & Exhibition. 201343 H 21 H.
Seattle, Washington, USA

(2) BEE M, BEF  THE (R 3,
i RE, \E Al nE7TsF )~
A B RZBIT DA AT 4V DRIBREDIRE
E RS T. EAMETS. 201343 A
18 H. THEM.

(3) BTN THE, mEs Pz, iR —3,
i ®E, @8 AL pJRD215 & JLAEIC
Licrzma—=27 «FBHT 7 A ROER
& Actinomyces B ~DIGH. HAME Y
2. 20134F 3 A 18 H. TIE.

(4) KB -, B HERZFE _EE K
Z, @l A, B &R, m Bk
T B KIBE DR ) AEAIRE & =Y
~ AWKIRE & DT ) NENT. 7 A
WAEMS2. 20134E3 H 8 H. WA IRk,

(5) Nambu T, Mashimo C, Yamane K, Yamanaka
T, Maruyama H, Fukushima H.
Characterization of Tnb insertion mutants
of oral Actinomyces affected in biofilm
formation. Biofilms 5. 20124 12 A 12 H.
Paris, France.

(6) Yamanaka T, Yamane K, Mashimo C, Nambu
T, Maruyama H, Leung KP, Fukushima H.
Sucrose independent exopolysaccharide
productivity and biofilm formation of oral
commensal bacteria as pathogenesis of
chronic inflammation in the oral cavity
Clinical microbiology and microbial
genomics. 2012 4 11 A 12 H. San Antonio,
USA.

(1) Ml @8, R 05, B M,
HE TR, b )R, #mls AL n$



fey —%TIZ ko THEARITEZZ21? H
AKERIESSRE. 20124 11 A 10 A. KK
.

(8) R —35, Ml @8, B M,
HE TR, i BUE, &@ls AL n$
PERIYE DRI FRA LD - T=.  AARWEE

AR, 2012411 A 10 H. KPR
(9) Kui Ak, R —FF, L K,

WA W2z, BIEBRFIH~D Actinomyces
orisMG - 1 BkDf M. BARBESRRZEAS K
£ 20124E 9 H 28 H. BRI,

(10) Mashimo C, Nambu T, Maruyama H, Yamane
K, Yamanaka T, Fukushima H. Development of
new plasmids for cloning and expression in
oral Actinomyces spp. The 4th EMBO meeting
2012. 201249 H 24 H. Nice, France

(1) BTN T8, mEE Bz, Ml B,
AR —2%, W RE, mE AL A

5 FIES 77 A X K pJRD215 & 5z IC L7z
BT T 23 RO/ERLE OWE Actinomyces J&
FEE~DISH. 28 26 [A] Bacterial Adherence
& Biofilm “#ffiE4s. 201247 A 13 H. K
i

(12) R —J7, i KE\E, ET T,
HHE EZ, R 24T, mE Mz, Ml
B4R, fEE A A F T 4 L AR
Streptococcus intermedius D7 J NRHT.
HARBWRHMRETF S TR 24 FFERFRKE 2012
£6 A 29 H. BEEETH.

(13) /oA —, R B2, EiE Ok
e, fRlE A, EW . Actinomyces
oris \ZBIF D3, A7 4 )V AR O
[FE. HAWEER . 2011429 A 24 H.
TR

(14) Nambu T, Yamane K, Yamanaka T, Mashimo
C, Fukushima H. Gene expression profiles
of Rothia mucilaginosa grown under diamide
stress. International Union of

Microbiological Societies 2011 Congress.

2011 4E9 A 10 A. L%,

(15) Yamanaka T, Sugimori C, Yamane K,
Nambu T, Mashimo C, Fukushima H.
Production of polyclonal antibodies
raised against Prevotella intermedia
GroEL and DnaK proteins. International
Union of Microbiological Societies 2011
Congress. 2011459 A 10 H. fLIgTI.

(16) Yamane K, Yamanaka T, Nambu T, Mashimo

C, Fukushima H. Pathogenicity of
exopolysaccharide—-producing Actinomyces
oris isolated from an apical abscess
lesion. International Union of
Microbiological Societies 2011 Congress.

2011 4E9 A 10 A. fLi%T.

(17) Mashimo C, Nambu T, Yamane K, Yamanaka
T, Fukushima H. Genetic analysis of a Gram
negative wide host-range plasmid pJRD215
and its application to oral Actinomyces
spp. International Union of

Microbiological Societies 2011 Congress.

2011 4E9 A 10 A. fLig .

(18) Nambu T, Yamane K, Yamanaka T, Mashimo
C, K-P Leung, Fukushima H.
Characterization of the diamide stress
stimulon in Kothia mucilaginosa
Eurobiofilms 2011. 201247 H 7 H.
Copenhagen, Denmark

(19) Fujihira T, Yamane K, Nambu T, Yoshida
M, Mashimo C, Yamanaka T, K-P Leung,
Fukushima H, Hayashi H. Genetic analysis
of exopolysaccharide—producing Kothia
mucilaginosa isolated from a persistent
apical periodontitis legion. Eurobiofilms
2011. 201247 H 7 A. Copenhagen, Denmark.

(20) Ogiso K, Nambu T, Yamanaka T, Yamane
K, Mashimo C, KotsuY, K-P Leung, Fukushima
H, Ueda M. Construction of mutants with
reduced biofilm formation from
Actinomyces oris MG-1 by transposon
mutagenesis. Eurobiofilms 2011. 2012 4& 7
H 6 H. Copenhagen, Denmark.

(1) /RS ¥, B Ver, #EE
e, fEE AL, BE TR MERIRR
£V 7B Stz Actinomyces 16 Dt RE
RO HHE RAHREARTZ. 201145 A
28 H.

6. AFFERERE

(D) B e

RS Mz (NAMBU TAKAYUKI)
RO HEE R « Bl - 5T
Bz 2% 5 80367903



