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Abstract : Oral leukoplakia is the most common premalignant lesion of the oral mucosa,
although its etiology has not yet been elucidated. Hoechst 33258, DNA binding fluorescent dye,
staining of epithelial cells from oral leukoplakia tissues has revealed small, granular, and fluores-
cent structures in the cytoplasm, which are suggestive of microorganism infection. The Hoechst
33258-stained particles have been speculated to be mycoplasmas. Some mycoplasmas, such as
Mycoplasma salivarium and Mycoplasma orale, form part of normal flora of the oral cavity, and can
be detected in dental plaque and saliva. So, this study was performed to examine the location of
mycoplasma in the epithelial cells of oral leukoplakia tissue by immunohistochemistry, im-
munoelectron microscopy, nested polymerase chain reaction (PCR) and sequencing of nested PCR
products. By immunohistochemistry, small, granular fluorescent structures in the cytoplasm of
epithelial cells were observed. The results of immunoelectron microscopy demonstrated the
presence of small (0.5-0.8um in size) polymorphous, electron dense structures with definite borders.
Their inner structures were relatively homogeneous and their borders were definite. And binding
of gold particles was observed limitedly on the structures. The results of nested PCR and
sequencing of PCR products showed the presence of M. salivarium in the epithelial cells of three
leukoplakia tissues. From these findings, invasion of M. salivarium in the oral mucosal epithelial
cells of leukoplakia is shown.
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OFEEIRE R, AfRZEEYd 2 ORsEO AL
HWRED—>T, BEE--TOAB ML
WHEEE LTSN, WHO kD (o
WIRTRE7S W Ar 2 BIREIC b - I o hinwd
BENIROFICHEAET 2RE | EEHEINT
WBY, F7, AWERRBRED—oEXh
TWVW3Y, ZOMBFHNITRIE, LFROBER
T, FREEEREMEIEEE, fEbRVWES
EDHBY, ANEDRRIC DWW T I3, BE 7
V3 — v, 1EHOBEMPISHEL, Vitamin A ©
B-carotene DRZ, WA OS5 EWEREKR B
ZVERFBBRICHTONTVB> VR, #2144
KRS NTORVWOLERTH 5,

FIMRAE & AR & B Ic >V TiE, D
A& D, & MEEEY 4 vz (HPV) A3EHS
NT& i/, HPV id—fic BT L TiguwiE
MmEEF-> v 4 V2T, BETIRI00EED -
DEIPFHES N TV B, HPV 37D X »
TRR->REBLE#ET 505, &< I12HPV1G
BlE HPVISRIZ G U ET 30 o hnfZ
FTEHED 5V TEELORIRERE & B
HBIEPHOSNTEY, EERICBIENEET
b FEMHELORMEERZE T HPV O v A VAR
BEEINTVE>Y, AIREICBVWTHZD
## > 5 HPV16EL D 4 4 DNA DSHI s 1
fo & OEPEZ U, HPV EYE & oRSEM: %
NET 2MEND 2P, UL, W&
COWTIREAALE LD, OREEHE
DEFANEETH HPV O v 4 )V AR T I3 FER
ENTVILNED

Mizuki (%, 20014F, DNA EEAELEEY
BT L 2 AR OBZED &, ENE R4
faic B 2 ARG 2 RS L 729, = ohT,
ZDWMEYE <A 2375 X2 Th B EHER LT
W3, w4375 X<, AT R
BrlRERB/NOMEYI T, —fROME &Ry
flgEE L RN L, £EHEFL, KEs bk
THB" Fl, REEDH0.2~0.8um &/N&E W
&G, HFHEHETORBRBREESNT

il

WaY, B, b S IEEREED< S 37
FRAIDBRHEINTOVBEYh, ThdDs b
RO OREREEFRISIC b EET S T EBMon
TBD, BHTS Mycoplasma salivarium &
M orale BEETH 3 LRESh TV BED,
O T OESERALISEAFECHE R v b, &
B, EEEHEINTOLEND, ZOREEIC-
WTIRISHITEN TV,

EMCBVWTHREREE2REST 21 375X
<& LT, BEMEORERRETH S M. pne-
umoniae PE L HONTHBO®®, %1 M gen-
itarium &IFMEMEIRER TRIHEEINE 2 &b
o, WEREEZETH I EMRBENTVE?,

RAATSIX2Dr /) L% 4 XFH580~
1,380kbp /N WA, A THHI THRERIFER
WEMTH B, UL, W ODhDREIZHVT
3, MHRA~NOFE BAERILTHWE L
PHESNTVE® ™, OFICEETSE5h
TW A M. salivarium 3B £ & M. orale DFHEAN
NDRALDV TR IhTFTRES L TVEY
%3, _EEED Mizuki OFE ) 5 HiE M. sal-
warium & %\ E M. orale 3 1 ERERE Rz 4l
WIZRAL, D EHREEDRIERFT I & > D
BENZRI L TOBAEREYEN S B,

ZIT, AMETE, O a75 <D
FEARBIRR A & EINRIE O FERERERE O BE:E O fiF
HRZ BRI, AREREla~0o<f 275X
T DRAILCDWTHRET L7z,

AATSRRRBEDOY A ADBIEFIT/NX
<, BEOYEEIC X D ENERAEIET 31
WEEFEAMEE CIIRE TH 5 b, M. salivar-
ium ZHRE LTRY 7 o —F I udifk % (g8l
L, 20bufkzHV-REElHIc Ly, BARE
O_FEHHIAAIC B 1 B GRS OB EA RS L
foo T HIT, HRBEGLEEAI 5 laser micro-
dissection system % B\ CTRRHEIRAIZ T 0 HY
L, DNA ZHiHi L7, <A 2375 X<k
D72 D nested PCR %47 - 7z, PCR EEYIDIE
BEEHIBT 2TV, =41 375X Th 505
PR U,
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M. salivarium ATCC 23064%% Ameri-
can Type Culture Collection (ATCC) o 5
AL, PPLO i cHiE L7z, PPLO B,
<4 a7 35 X <EEit (BD, Sparks, MD,
USA) 2.1¢gZ2T0ml OEEKICEmML, 1217,
155 A — + 7 v — 7BER, 30nl OBERE
KIS Ltz == ) YERIv1 375X
<.z vy F A v+ (BD, Cockeysville,
MD, USA) BL <=1 v G 50,0008 %
A TR L 72,

M. salivarium ATCC 23064%k% PPLO Kz
T37°C, 5 HfEEEER, 4°C, 3043/, 10,000X
g TELDBL, BE L7, RWVT, 0.01M
PBS (—) KT 2EPEHL, ZD1%0.5% v
<) v PBS (—) WRICBB LT, 4CT 4 HME
WUB LT & 5iT, m0oBfic THERR%, PBS
(=) BKRT2EBEL, & v X7 BET g/
ml& 755 &5 PBS (—) BRICHEFESE,
—80°CIT THRAF L 7o

TURIERLIZ, &7 754 ket CRE,
BB ICIRFE L 720 _FEC M. salivarium BRIFRE
BEAEDEE L, BAABER (128, 2.8ke)
DO T icwlE, P O0.25ng % complete
Freund’s adjuvant (CFA) /& L TS
L, 2WCl4HH, 28HE, 12BHIcRERICE
B U CEINGEE Ui, R, 35HEICEY
FRIM L, ELISA BEicChiiko FRE2ZF D 7
W, 2B 7.

B8 5 N 72 [l % % Streamline rProtein A
(Amersham Pharmacia Biotech UK Ltd.,
Buckinghamshire, UK) T7 74 =7« —f&
BAITV, FukE Ui, BRI 72583 1 nl g
OHEL, —80CIKTHRIEL T, 58, kLRl
BRI U 72 M 4 S AR L2 s W TR IR &
LTHW,

2. BURDIUGHEDHRET
1) M. salivarium &% 3 T 6 fEfADEHY

PPLO £z T M. salivarium %8R &[Gk
DHETH~THR, 3TCTEEL, —74,
3T6fE (JQCRB 9019) 2t a—<v¥Ax
v ARG NV 7 50 =, 2bet DFffE
BE7 5223 THXF4ME (Invitrogen
Corp., Grand Island, NY, USA) &&® ad-
vanced MEM (Invitrogen Corp., Grand
Island, NY, USA) Z#HWT, CO: M v+ o
N— % —TTC3T°C, CO, B 5 WDEMA T T
# L7, 2H%IC PPLO BT Licw A 2
75 X< OEK100ul (1 X10°CFU) 27 J R
3 ® advanced MEM B:&i% b nlicisimL, &
Sich HEEE L7, BB, w1375 X<%
B ERV 3T MazERICEEL, B
WA E L TRV, BER, 020% b0 7y
BRI TR 2 #EE L, 1,000rpm, 5 4R
Ayl U THIFZBREL L 720 $RELL 7 fAla % PBS
(=) BmRcEEsYE, SHaRiEE (Sha-
ndon Cytospin 4, Thermo Electron Corp.,
Waltham, MA, USA) ZHWOVTHA FXE Y
ERAEER L/, <4 375 A< BEKEOH K
ik, 4 P RE VEAREZDNAHNXEBERA
(Hoechst 33258) i Tt L THERR L 7co A
PREVERIERTS2ET-80CTREL
7o
2) SREBRHIC X B HUAD S DRRES

YEBIL 7R Y 7 o — F VRO RSH: %, M.
salivarium &% 3 T 6 Ml Z#E & L THRESE
BEICTRRET L 72, SR ERE I RSB IR
LT 75,

M. salivarium &% 3 T 6 fHIEOBRiEK % =
LV EEL, ffabRz0.5~ 1 mbRICHEYTIL, 4%
NS5 T 4 VATV FITT 2 BEREEE L 2o
Z D%, 30% sucrose IZER TI0NHEEREL,
RN TIKEBGIED 12 $20% polyvinyl pyrroli-
done-1.84M sucrose IZZER T 2 KR L 7o
Z D%, RAEEBREERICT-18TCITHHS
hicfb7 e v 2 s LRBRRERE
KF-80 (Leica, Wetzlar, Germany) & CTHifE L
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72o EMUC6 /FC6 (Leica, Wetzlar, Germa-
ny) ZHWT, F+uvnN—, #4147, ZEDOR
% — 110°C ~ — 100°C iz 2% %E L, cutting
speed 0.4~0.8mm/s IZ T HAEHEEYIN 2 /EHI L
too EMNHN — 7 THEVIR ZENL, 7 -+
VIRE cBUKMEE L 727 4 VAN — U E A
o /oNi 7'V w K (#100; H¥EF EM, H5) i<
EFEUTR 2 REA U 72

770w FZ201IM + ) EREER (TBS) T
2~ 3[EgEAEL, 10%IEHE ¥ ¥IMFE (Santa
Cruz Biotechnology Inc., Santa Cruz, CA,
USA) 2= R T I KBERIESE, 7oy v
21T > 1o D EW, 0.1M TBS 12 T2,000451c 7
MLz 275 X<« RY) 7 o—FUHk
ZEimT 1 i, 4CTHRIER, < S5IcERT
1 RIS & ¥ i,

0.IMTBS T10~1553, 4~ 5 [EgEA L /o4&,
BEZRInm &3 o1 FESRY ¥« ¥+ 1gG
ik (Amersham, Pharmacia Biotech UK
Ltd., Buckinghamshire, UK) %0.1M TBS ic
T20FIHRL, ZRT2RHRIGS i, Z
D, 0.IM TBS T154y, 3[H, & 5Iic&EKT
1543, 3 [EI#E&E L 7zs 1% PVA (Polyvinyl al-
cohol) &0.1% UA (Uranyl acetate) % 1:1
DEIGTREL, 109MREL 7z, 0%, &
SIS AETENY, BFEa v FFRNICTHBES &
Too BRI, HETETEAM H-T100, H-7650
(HIYANA 77, WE) ZERLTIT- 72,

3. ANRE LMl 2= 4375 X<D
BT

1) BEAERRR DINEE
HEFEMARFNERERNIEERE L v ¥ —F—
CEEARNC T, BRMICEREEE 2L, £k
& L < EUIB L 72 3 Bl FERRRE 0 —3 % 25,
BrE LTV, BRI, BE IR
HOFXEEZHAL, UKHEO %A
W3 EDREERE, 38, APEIRETF
EHRFRFINMERR2OEEL ST, &l
Iniz (ERES 0 01056),

2) BRI O R

R L 73k & 72 22 512 0.5~ 1 mi K $8Y7)
L, 4%/¥5 7+ )VATLFE FITT 2 KEE
TE L tzo IR OERIER, M. salivarium B4 3 T
6 HHRG D AP EERREEHERL & [FRk O HHETIT -
7o
3) BRI LI X 2K

TRFERRIC K ARSI, BRI
O—ERCHEBEYI T AEEL, fivM 375X
< R Y 7o —F VR E O CHOE R SRR
LT - 70 FRESHMMEFIC13, CSA (Cat-
alyzed Signal Amplification) I ¥ X5 4
(Dako, Carpinteria, CA, USA) ZH W\, i<
A3F 52 RY 7 a—FUPKiE Tween
08B RRARER (Dako) 1T2,000:5
WKHERL, ERTIKERIBSE I, -2 F
v & — P kYA (CSAT rabbit rink)
(Dako) % StabilZyme®HRP (SurModics
Inc., Eden Prairie, MN, USA) 12 T200f%icf
WL, ZEBTIHHHRIGE ¥/, Fluorescein
isothiocyanate (FITC) &5 1 5 <4 Fiig
ARE G GABRIGS ¥, st d LT DAPI
(Vysis, Downers Grove, IL, USA) %A0.1M Y
VIRRERIC T O AN TR Lo, BE
R E S L — Y — & M S LSM 510
META (Carl Zeiss, Oberkochen, Germany)
ZERALT, LRSS 2 BERIGOEE
ZEE LT,

4) HREFERRIC X AEE

BRI L TR UG DR & N5k
EloBEUR 2E8IL, ivM 275 X<« K
) 7 a—F R ERWT M. salivarium &4
3T 6 MO RBEEICH T 2 HELFEREOS
ETREMEEFEETV, SABEFIEME
H-7100, H-7650ic TERZE L 72,

5) PCRIC & 5 HWRAE LEMkEIc 81 % < A
375 X2 DEEOKE
3PoARERMB =R E LT, #hThE
S dum OBFFEVIR ZEBIL, TUI XAV T
v 254 F (Molecular Machines & Industr-
ies, Glattbrugg, Switzerland) 25t L 720 52
YT E, CSAI ¥ 25 & (Dako, Carpint-
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Fig. 1. Immunoelectron microscopy of M. salivarium-infected 3T 6 cells. Polymorphous and electron
dense structures (0.2-0.4¢m in diameter) observed in the cytoplasm or intracellular vacuoles. Gold
particles localized only on the electron dense structures. Scale bar = (a) 0.5um, (b) and (c) 0.3um.

N = nucleus

eria, CA, USA) %M\, DABEEFKIC TR
B, BRIk BRI S 5%
laser microdissection system (Molecular
Machines & Industries) <& D EI¥r L, [BIX
L7co 7, UIMNcBRL Tid, MERmImICE
LTWaEawAa7rsX<wx2&hk0nwksic, k
B DWER & Rl ZSRE L 720 DNA Ex-
tractor WB Kit (0%, AB) Z{EHL, £

fb+ + Y Y aEEICX Y DNAZH L, TE
buffer /AR L 726

TE buffer i2#5f# L 72 DNA 2§81 & L T
PCR Mycoplasma Detection Set (TaKaRa,
N, #HE) & Tag DNA Polymerase
(TaKaRa) % F\W T nested PCR %17 - 72,
First PCRICT2 v X754 <—F1 (5
'ACACCATGGGAGCTGGTAAT 3’ ) &7 v
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Fig. 2. Immunohistochemistry of thick frozen sections of leukoplakia tissues and normal oral epithelium
using CSA Ilsystem. Small granular and green fluorescent structures were observed in cytoplasm
of epithelial cells of oral leukoplakia (a). No fluorescence were observed in the normal oral

epithelial cells (b). (a) and (b) : X63

FEVRATFTS54<w—=R1 (5 CTTCA (D)
TCGACTTT (C) CAGA-CCCAAGGCAT 3)
ZRHWT, 94°C, 30#ic &k AZEHL, 94°C, 30
¥ (B8, 55°C, 24 (7 ==V v, 127,
145 () A 1942 0E LTIBYA 2 Vg
DR L7 DWT, 1stPCREYO—EB4E R
ELT, YR 754<—F2 (5 GTTCT-
TTGAAAACTGAAT3 ) &7 vF kv R 7
74<—R2 (5 GCATCCACCAA (T) AA
(T) ACTCT3’) 2HW\WT, 1st PCR &FHLU
%4 2nd PCR 21T 72

2nd PCR RIGEMA3% 7 o —2IcTE
KUKEIL, =F Vo LT oA K (1ug/nl) ic
gL, UVA VI k=% —%2HWT, PCR
EVIOBEBEEZBREL 12,
6) PCR EEW DIGEECS BT

HAE - R HEfE A S B & 72 PCR E) A
¥4 375 XD DNA THE0E, 550
WCHEE 2T 5 72010, AWE 3IEFID 2 nd
PCR EW) DIBEFLFRRMNT %17 - 120 IEEET
f##T 12 BigDye Terminator v3.1 cycle seque-
ncing kit (Applied Biosystems, Foster City,
CA, USA) &3730x1 DNA analyzer (Applied

Biosystems) Z{#F L, ¥ v 4 — & (Dye-
terminator #) Tk D iT-72, £, TO<A
275 ABOEEMRYOMEYORERIZ
NCBI (National Center for Biotechnology In-
formation) BLAST (Basic Local Alignment
Search Tool) ZfHf L 7z,

L e

L. ko RIisHo®kET

M. salivarium &3 3 T 6 #lE D HREBHHIC
L ABETIE, 3T6MBOMIAENS 2 W
FRE o/NMamic, ER0.2~0.4um, FBHE O
BRDPHET, NEREES 33— ETEE
DEWEEHEEYI N A St —F, <43
75 A= IBG 3T 6 A OMImE I C Dk
IRWBEBFHEEOHVIEBEIBHEI N L -
7o

M. salivarium E4: 3 T 6 MO %HEBIE T
i3, BFEEOEWVERIARSESYIC—EL
T, £204 FOREBEBED SNz, —F, #
N o OHBEYILADHIfAESRL I ba v R 7,
BRI o1 FONBERIIEAEED D
NnNiEH -7 (Figs. 1 —a~c)e



Fig. 3. Immunoelectron microscopy of oral leukoplakia specimens. Some polymorphous electron-dense
structures (0.5-0.8um in size) were observed, from the stratum granulosum to the stratum
spinosum, in the epithelial cell cytoplasm. Their inner structures were relatively homogeneous
and their borders were definite. Binding of gold particles was observed in association with the
electron-dense structures. Scale bar = (a) 2um , (b) and (c) 0.5¢m. (d) : high magnification of an
image shown in (b); scale bar = 0.5um.

2. BEINERAAR O SRR b K A EIE
1) SEESREEB LTI L 28I
HREABOEBETF TO CSAT Y X 7
L% OBt R L T, FEGERaD
BB ICRBEOBMSHEEBENEEI N
(Fig. 2 —a), —7h, BHLEbn s HERE
TR, BIRERBCS SN 5 KD SRR
AR 21T & A EBES NS D - 72 (Fig. 2 —
b)o

2) TRREFERRIC X AHIEK

SeBEF AR LRI X AR TR DR
» o OBEUIF ZFR L, REEHEE
1o 1hiER, BWNRE LR OENE,» SBEL
o ERAROMIzE ., BEFEEOSVER
05~0.8um DK ZE S DEHEREEYDRD &
Nio TN O OEEY FNERESE N —EEE
T, AEEOERIEBETH -1, £, T
5OBEMIc—HLT, &304 FBRHELT
Wi (Figs. 3 —a~d),
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Fig. 4. Immunoelectron microscopy of normal oral mucosa. Few structures similar to those in epithelial
cells of oral leukoplakia were observed in normal oral epithelial cells. Scale bar = (a) 2um. (b) :
high magnification of an image shown in (a) ; scale bar = 1.25um Twist arrows : stratum corneum

M 1 2 3

400bp
300bp

200bp

100bp

4 5 6

Fig. 5. Electropherogram of second PCR products of M. salivarium, M. orale, and three oral leukoplakia
specimens on a 3% agarose gel stained with ethidium bromide. The second PCR products in three
leukoplakia tissues were detected as bands of about 150bp. The location of fragments in the
second PCR products was similar to those of M. salivarium. Lane M: 100bp DNA ladder; Lane 1 :
M. orale suspension (positive control); Lane 2: M. salivarium suspension (positive control); Lane 3:
no sample (negative control); Lanes 4 - 6: leukoplakia.

—%, BEELBbn s ORRE LHET
&, AREICED 55 &5 BESEYIEHE~-
[BoicBOTEEBED SN -2 (Figs. 4 —
a, b)o
3. PCRIT & 5 IWRAE BRI 1 5 < A
375 X2 DEEOKE

Laser microdissection 2 TERE L 72 EINRIE
_ERz#EREA S L7z DNA @ nested PCR %
T 7k, BfRIE3PIE S, 2nd PCREY
DHI150bp DNV K & L TOABRHEN, £D
NME IR E UTHW . M. salivarium &—3%
L, b~y Fidtshisdr -7z (Fig. 5)o
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M.salivarium* GTTCTTTGAAAACTGAATTAGACATTGAAAAATTATCAAATCAATATAATATTITCAAAGT 1-60
Sample.1 GTTCTTTGAAAACTGAATTAGACATTGAAAAATTATCAAATCAATATAATATTTCAAAGT 1-60
Sample.2 GTTCTTTGAAAACTGAATTAGACATTGAAAAATTATCAAATCAATATAATATITCAAAGT 1-60
Sample.3 GTTCTTTGAAAACTGAATTAGACATTGAAAAATTATCAAATCAATATAATATTTCAAAGT 1-60
M.salivarium™ TTAGATCAACCTATAGAATATTCTAATAGACAAACAATAGGTCATACATTATATTTATAC 61-120
Sample.1 TTAGATCAACCTATAGAATATTCTAATAGACAAACAATAGGTCATACATTATATTITATAC 61-120
Sample.2 TTAGATCAACCTATAGAATATTCTAATAGACAAACAATAGGTCATACATTATATTTATAC 61-120
Sample.3 TTAGATCAACCTATAGAATATTCTAATAGACAAACAATAGGTCATACATTATATTTATAC 61-120
M.salivarium™ TATTAAATAAGCAAGAGT TT TTGGTGGATGC 121-151
Sample.1 TATTAAATAAGCAAGAGTWTWTGGTGGATGC 121-151
Sample.2 TATTAAATAAGCAAGAGTWTWTGGTGGATGC 121-151
Sample.3 TATTAAATAAGCAAGAGTWTWTGGTGGATGC 121-151

Fig.6. Sequences of M. salivarium and the second PCR products of leukoplakia samples 1-3 shown in
Fig. 5. The nucleotide length of the second PCR products was 151bp, and their sequences were the
same in all three samples. Sequence similarity searching using NCBI BLAST indicated 98%
similarity between the sequence of the samples and that of M. salivarium. *The sequence of M.
salivarium is cited from M. salivarium 16S ribosomal RNA gene, partial sequence; 16S-23S
ribosomal RNA intergenic spacer, complete sequence; and 23S ribosomal RNA gene, partial
sequence of M. salivarium strain ATCC23064 (NCBI AY786574).

4. PCR EY)OIEEEF R

2 nd PCR EEY)DIBEFAI>WTHRET L 72
R, ARE 3 EFE bE—T, ZDIEERR
151 bp Tdh - 7z (Fig. 6 )o BLAST searching
THREZELIAER, 2nd PCR EYOEEEF 1
M. salivarium O & ~<—4 —GEiK &£ 23S rRNA
fHIR O —I O EEELF & 98% DHEME %R L
7o

E =

M. salivarium BEEDRE U TERIL oY
FERY 7 ao—-FAHFEERANT, b bOORE
FME D _EEMIEIcBIF 2 <4 37 5 X< O
AR~ DRADE L BEERIC THRETL 7.
SEEIRIL, PURMEDRR BT 72 BV ik
WKTiT»tee i, SEWERL 2huEiE, M
salivarium &4% 3 T 6 Ml O RFBIHIC X 21
T, v a TR EE L, —A,
3T 6 il offfaE LA O/NEE & RIG L
W EDHERTE /2,

FINAERRRE D BB IC X AR OHER, L
AR O E NI, BEREO LMt

FEALEHR LN VIBEYINESHEE I N,
TN DOBEYMIESETRET, REINER
0.5~0.8um, ZEHEEL, NEEENE—E
BET, <4375 X2 OEREREFEPIc K
=B LT, 1, ZOREEYIC—HKLT
Eaof FOMNEVRDONILIES, AR
iE_FRZAfa~ DR AN R S 17,

BB, Pukid M. salivarium %HiR & LTI
BIL 7S, EEPICLIBADRAM 3T 5X<
G & ¥ 7 Vero Mgz B W 7o #OG R AR R
{EFic X BHETR, BAO<A a7 5X<iT
RIGHAB T 5 EBRENTV S, - T,
TR FORER,P ST <A 275 X< p
G, FlewA 375 A OBEERETEN
Vo #IT, ABIFETIR, BAWREEROGEL
B THBERIED & % EHAL5 5 laser micro-
dissection system 2R\ T, _ERZAHIEAEEX
Lo @ ERZMRa, SHil L 7c4 DNA %44
BELT, =4 a7 5 X<kt y FEAVLE
nested PCR 7& & UNC PCR EEY) OIGEECH %
WaiT- 1 fE 8, M. salivarium E[EES 7,
TR L TR & NSV DS M. salivar-
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tum THHIEBFELLER - T2,

RAAT 52D/ L34 X13580~1,380
kbp & OB TNIL®, ZD7D@EH OHME
mEOEN, REEROTNTEbBARVE
0, %< DREHENED LB AA THEIES
BIBIND B ER, <1 375 X< IHlaE
HICHEL, MilENICEBALBEWEEZ O
TED, i, 5D~ A 375 X<l
HINFERZE T 5 & 2RET AMENT X
N T WV A% Taylor-Robinson 5% 13, M.
fermentans, M. hominis % Y& ¥ 7- Hela
MO EIIC L 28K T, chod<A o
75 A IR A SRS 5 < LARE LT
W3, Jensen 5®3, M. genitalium % BKZ:X
7 Vero IO EFEAMEE IC L 2BIE T, M.
genitalium %5 Vero DMK 124 32
fodcEET R EERELTVS, F17,
Andreev 5713, M. penetrans |3 HeLa fHaD
SR BafR S < MRRICATE T 508, AEL TV
% HeLa flf@ D &1 M. penetrans D12 A DS B
SN EMEL TV S,

O S SN 5 <41 a7 5 X< 3EfEE
H BB, M salivarium & M. orale 7S 1B &
T, ZhZhORHEERIZ60~80%, 30~60%
T, HEFRAERZEO ALK LY, BbICH
NECHYE, MERTICEAL TOL Y, K
TiE, 3BId 3 Bl aRED EEMENA~D
M. salivarium ORAZBELM»IT LIz, IhE
T M. salivarium OFERINEAFAMEICE S
LGV, MEREA S FEMSHRE S
nNTVafhio<1 a7 5 X< LEREIC, M. sal-
warium SHEANRA FEEEZBF LTV S
D EBbni,

Off<4 275 X< DRMERIC>VT, H
TEDLEIARBEHRBVEENTV 9, B
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v A 375 X< ORERE EERMRENICRA
U, BEDELL 7S, mEfaic B 38

b & [ERR D LS T eRERE ERZA AR 4L 3
AlREEDHERI S W B, BE, AREEICA SN 3
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DHREM AR T 5,
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membrane-coating granules (MCG) &EES
N3RCEAENHMHBERLZDONLTWL
BEDR, WERXZOARRERIAHTH 3,
Silverman® (3 BHRIE OB FHHIAE LI O HHfE
BGHIT MCG 23, EEED MCG &
ZDOREENRIL B EIBNT WS, F7, /NE?
SEMIET MCG 2D EHELTVWE, &
512, Frithiof*” i OREREE O LI O & i<
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FrRAEELRETEREL, ThicoVWTIdSH%
DOWFRITD 2T,
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arium DRADRENTD, BRIEDOFIELR 5
CIERICED XIS IKBERL TV A2 E AR
BT, SR%OFEREO ERMIEMICEA L
M. salivarium %> _EFRABIC I T E I H> WV
TE VM LEND %,

] B

O~ 4 275 X< OIIENERA &L BIRIED
FERERFF & OBEME O Z Bz, & b O
BASGEMEZH W T, fivf4 375 X<« RY
7 v —FVhiEE RO R R L, RS
BH, laser microdissection I &k DI L 72 BRZ
R St L7 DNA @ nested PCR, Bk
U PCR EY) DIEEICHIENT 21TV, BUF O
ReBi,

1. BEWRIERHRR D BT & 2 i EiE%



28 NN &5

o748, EROBENE,» SBEWE LE O
LMo fiEE I, eI A a7 5 X
< DR AEE U - R AR S S 2 2508
Bih, Thic—HLT&Ia( FOMNEN
Eoohil, —7h, BFLEbh 2 OFEE
Rl 7 ORBEEYIEED SN
o 726

2. 3FloBaNEMERT, REEBtFIcKD
ke R U7z Rl BT 5<A 375 X
< DEAEATERT 5191, nested PCR %
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