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Abstract : Mycoplasmas depend on the host cells for various nutrients such as nucleic acid precursors
and steroids. It has been mentioned that the acquisition of the nucleotides from the host cells is probably
mediated through their own nucleases. However, in Mycoplasma salivarium, the existence of nuclease has
not yet been known.

In this study, we examined the nuclease activity in M. salivarium, and analyzed the properties of the
enzyme. The Triton X-114 solubilized supernatant (Tx) obtained from lysate of M. salivarium was used
for the enzymatic analysis. The nuclease activity was detected as a specific band of 25 kDa by SDS-
PAGE and the following in-gel digestion (SDS-PAGE nuclease assay). The nuclease activity of Tx was
strictly dependent on Ca?". The nuclease was heat-stable, and the optimum pH was in the range of 7-9.
The nuclease showed a low substrate specificity. From these findings, it was revealed that M. salivarium
has a novel type of 25 kDa and Ca’' dependent nuclease.

Moreover, we examined whether Tx could cleave the chromatin DNA in the nuclei originated from
eukaryote cells. Consequently, Tx cleaved the DNA of HS-72 B cell nuclei iz vitro.

From these results, it has been suggested that M. salivarium in the host cells, obtains nucleotides by
the digestion of DNA and RNA from the host cells with their own nuclease, and these cleavage results in

injury in host cells and the following various pathogenesis of the oral region.
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YA 37T AITHCHERBE R OMEIED
FTIE02~08 um £ &\d/MS L, ZDEET
H 4 X 4 580~1,380 kbp & KIEW O B L £
1/10 TH A" 7, A, MigkE L R
WSO MAEY Mollicutes \ZJ&$ 5" 7,
Mollicutes |\ Mycoplasma, Acholeplasma 72 &
5B I XN, & 512 Mycoplasma #hiZ
Mycoplasma & Ureaplasma O 2 J& 0 5 72 5,
HifE, Mycoplasma )& 2138 X % 100 f&E L E
DA AT T AIBOEAEDP O Lo TW
5o

YA 37T AREIERIEREZIILD, £<D
EEHRBEEE RS TZOEBHEDICHFAEAL T
530, A4 a7 A IXEFEYF CHEIET
B, BEMBRosT=Y, FIY, YTV
DEERERAXFIH L TEMFICLELRX 7 LAFF
REMT 5. £/, HEDX 7 L7 —EZHw
TTEFMALO DNA, RNA 25 L, X7 LF
FRE/BTVBEDLEDLN TS, &5
12, %A 27T A ORERBE SRR ERE
DER D LA AP HZ L SHS D
EoTWAE"  ZNFTIZ, rn~v A2
TIAREIIBVTRX 7 LT —EOFEIHE
ENTEY*HO X7 LA F FE2BL0ICHE
LTWhbEEZLNTWAED, TOXZ LT —
Y OEALZEEEZ L, FOFEMIZDOWTIEH
SN TidZevy, /2, ¥4 3T T XAIHPEHEL
PRI LT, X7 LT —EIRERT & %
YN/ N MO QR N A N s =32 AV

BAE, REE S LA 275 X< LTI,
YA a7 T ARMEEFERET M
pneumoniae" R W IR AFELHRGIE X 5| X 2
3 M. fermentans®, M. genitalium'® > M.
hominis™ % EWHONT W5, £1LHDS, 18
T LT EC T ERO—D2E LT, X
I VT —EDHEPHMON TR 25, L p
L, HEERICHAE L TV % M. salivarium < M.
orale TIXX 7 L7 —E¥DHEEDPBEL NI -
TWwWZh W OFENTESE TH 5 M

salivarium®™™1%, FIZHAES 77— 7 HIl%
CHEELTBHY, BELLAHOBENOMAEIC
BAE LB Z LDV OhDKRERE
EEMBE2LS/BTEFTLLO0, REEITZ
WeEEZLNTWEY, LAl bl
A a7 X<IIBNTh, HEREY YR
BEEYORKEIZH 22 LO#HmEN R INT,
X512, ABIED FEMIENT M. salivarium
HHH &N/ 2 &8 905 M. salivarium H3H
FINEEWETH A I EWRBE SN, AT,
Bendjennat %%, M. penetrans DX 7 L 7 —
EAEFMI TR -V AZHEST L%
~L7.

PLEMIRIE M. salivarium 751 1PERSIE LBz
HIB L D RBEAGLER, ODENICBWTE
DIRBEM % FEHRT LR, M. salivarium B3R
DX LT —ErEEL TWAHIREEZRET
A5LbDTHb, L»L, M salivarium |28\
TIERZX VLT —EIZOoWTOmEIT %R,
X7 LAF FOERIIHEOX 7 LT —EHH
B3 2000 THHLATIE RV,

% 2T, M. salivarium H318 EMIEAIZEFE
L72BCTRIRINF & 2 B8, 722 OBIZR 2
L7 —E¥»E5T502MAI L HME L,
ARIFFE Tl M. salivarium OBEAKZ FLRTE A
THHR%, BONLEETEHNTII LT —
CIEWROFELRH 2, £/, BROFMHIZD
WTHTE, B+ Bk REZEN
ZFa# pH B L OEERFREOHE > 5 BRET L 72,
62, = AMmERRMR S B L 7o 8%
HWTHE 7 a~<F > DNA I T A ERBEZED
YIWTiETE & <7,

HRIESVICHE

1. i - 3

M. salivarium ATCC 33130 #k &, ATCC
(American Type Culture Collection, Manassas,
VA, USA) »HBEA L. ¥~V A BMNA
7)) F—~ HS72 kg i, Julsi®l RV R HE
wiEL L) ELH IR,

Polyoxyethylene (8) octylphenyl ether (Triton
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X-114) &, FOLHEHE CKKR), ¥ 7 #F DNA
Type W75 W2y VIET V7 I~ (BSA)
I% Sigma (St. Louis, MO, USA), 9 A 3 F
pBluescript I KS (—) (& Stratagene (Santa
Clara, CA, USA), 1 DNA, MI13 mpl8 single
strand DNA (ssDNA) & EcoR 11X, ## 9N
14 (BE) hoFnEFhEAL CaCly
MgCle, ZnCle, MnCletd, FGHI3E X DA L7z,

pBluescript T KS (-) ¥ EndoFree ®
RPlasmid Kit (Qiagen, Germantown, MD, USA)
ZHWTHE L 72, pBluescript I KS (—-) &
HIRRE S EcoR 1 T 37C, 2HE R & T
DNA % 4Jiif%, 7 ookl sl HDwor
5 )= VikExitv, su—=r 7% A FTH)
Wr S - ESHIRTA$E DNA 21572, 72, &
I AR R BR S MR AR (HSG)™ & b RNA #
#x v b ISOGEN (Nippon Gene, Tokyo) % F
WT4 RNA i L7z, ssDNA & RNA O&E
KRkBHO—F 1 7Ny 77 =124
DynaMarker RN A Easy Measurement N (Bio
Dynamics Laboratory, Tokyo) % 7z,
2. WOKELHKILOX 7 LT —EEHE

5T DO

iR S NI LF A 25/ T HZ
VY VERNTA AT I A< y) v F AU b
(BD, Franklin Lakes, NJ, USA) % PPLO #{&
He:#y (BD, Sparks, MD, USA) (2R L 72, =
112 10 mg/ml L-arginine (Sigma) & 500 U/ml
R 2 G (BHBEE, Ry il EER
VR 720 M. salivarium (3 37C, 7 HFH, B
REGTICTHERELZITo> 2. BERT
&, 4CT 12000 x g, 30 7 DR L7 HEC &
D& EIULL 720 15 5 172 B 4K 12 phosphate-
buffered saline (PBS (—)) (H/KH#E F)
AMZT2EPEE L. BEIELECILGLT
- 80CIZTHRFELZZ. 1Yy FLVOREEL DG
5N 7-H K% Tris-buffered saline (TBS) (F13%
) T, 4TI1I2T 10000 x g, 40 7 f, =08k
% L, 1% Triton-X114, 1 mM EDTA % & &
TBS5ml #i1zT, 4C, 25 KMIEEL, 56
(2, 37C, 10 S ERE 2 ATV, W (L E 1T o 72

ZZTHESNBES% lysate (Lys & BE9) &
L7z F72, Lys # 4CI2T 2000 x g, 5%
DT EEE T, B2 SNEICKME, RimE,
LMD IREEH/I, LB2RE%Y, Thth
Triton-X114 fHiHE5> (Tx LB&T) % 6 NTHR
THi B 53 (detergent phase % Det & B&) & L
720 72, B IE 2% SDS (sodium dodecyl
sulfate), 1 mM EDTA % & ¢ TBS 5 ml % /il
%z, 37C, 10MkE L, BEHMLZIT- 72,
INE 4TI2T2000 X g 547HELTHEEL,
Bons i biE L N2 SDS HiH! #45
(SDS L B9 ) BIURREE L7,
3. X7 L7 —BiEkEEk

B L DS /-&HE45 (Lys, Tx, Det, SDS)
BN T, X2 L7 —FBIEHOREEITo 72,
LESEEARE, RERERT b HREK
B 125 mg/ml Y7 % T DNA, 25 mM CaCl:
% &1 20 mM Tris-HCl %W (pH 80) #T
37C, 30 ML EIT- 72 (&SI EE 100
U)o RIGHTH, 50 u 1| ® 7% HCIO: (pH
30) @MU, 10 53 EOKHICERE L TR Z 5
IE&E7, Thx 4CI2T10000 x g, 20 47F
HUTBER T ol oML, ThOLE
WEEESHICE TSR S 7z DNA #,
SRR A F VT 260 nm OWHEE L L THE
'L, 2Z2TXZ7LT7—¥iEMHIZ37C, pH
80 IZBWTHE DNA & 30 M US 8728
12, 10D BRI EALMEE L 2BEREL |
unit & LTERLAZY,
4. SDSPAGE X7 V7 —E¥T7vtA

BAOLMME S (Lys, Tx, Det, SDS) 128
BRI LT —EOEROERE, %6 NSTF
#% SDSPAGE X7 L7 —¥7 vt A%
LRI, MO, EEOLMEE I8 L
T, 1/3AEED B -mercaptoethanol &4 SDS
TNy 77— (BAbFEES, ) RR
L, 55 HOERMLIEIZL Y SDS LA 4TV
yITNWE LT IO Y TN EY AT
DNA S mg/ml ##E & L THBEr VHIZED
125% KR 727U N7 I FFEVIZEML
Laemmli 5D #EIZHE4CICT 10 mA T
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2 B [ SDS-PAGE (SDS-polyacrylamide gel
electrophoresis) %177z, X kEI®, 7V
BHEOI0BEED 0.01% AL >, 0.04% B -
mercaptoethanol # & & 0.04 M Tris-HCl (pH
TH)IZTI5 4, 4B VA L7, it T,
LB /Ny 7 7 —12 1 mM CaCLE @i L
RIS (FVERED 10 f58) R T37C, 8K
A Fax—-bL, YIWAXT LT —EHIL
B ZAT 2 720 BUSKE T, 77V % 0.005% -
F I A 7a<A F (Bio-Rad, Hercules, CA,
USA) T 15 53 @igets, DWW THEEKT 15 B
ek, UVEBHET T VORELITo72. B
KikB o5 F&~<—H — i, Al Blue
standards (Bio-Rad) % H\ 7z BEED KNV
FoiElX, Image ] 1.40g (NIH, Bethesda, MD,
USA) #HWTERILL 7,

e A 4 Bk, E# pH ORREE,
Tx 4 = A v T ki ® SDS-PAGE X 7 L
T—ET v AL D707 Tbb, @ik
WH Tx EoFEZ%4£L—vicu—FL, SDS
PAGE BRIXEI X 1T o720 Z D%, 7 V5 YIHT
L, ZMi&EgA 4 ORESLpH 2 &, £h2
NRELBHEHTIZTHEVAX 7 L7 —EHEILK
IWBxAT - 720 ImELEMORETIE, Tx 4%
ZNTNORE & SRHFIREL, KPIZ55
Mig#E®R, SDSPAGE X7 L 7—E¥T7 vt (%
1To720
5. RERRBOBNT

REBEMOBITICE, X7 L7 —YE&HEE
Fe LT TxMgzfH L7z, 2% DNA 121
—Z$H plasmid DNA (pBluescript), B
A$8 DNA (A1 DNA), pBluescript-EcoR 1 cut,
—Z&KEH D ssDNA 72 5 NIZ RNA O 5 fEx v
720 BIS/Ny 77— (50 mM Tris-HCl, 2 mM
CaCl;, 50 mM NaCl (pH 7.5)) % B \» C,
pBluescript, pBluescript-EcoR 1 cut & 0.1
mg/ml, A DNA 12 001 mg/ml & 7% 5 X5 Fh
Zham L, 37C, 10 7D 7L A ¥ F 2 X—
arEiTolc. TNk, Tx Mg & EE DNA
1:1 (v/v) Wb E9RE (ERUSH 50 u
D L, 37T T % T2720 £0F%, 10mM

EDTA % &t 50 mM Tris-HCl #&## (pH 75)
RS EFEMRA S EZFIEL, Thbz
IFTyATaRA FERE 12% 7 HHa—A7
)V (Invitrogen, Carlsbad, CA, USA) #iZTER
KB A AT o720 KEWE T2, 7 VIZ UV BRET
THREZITo 72 B, KBIOGFE~Y—I—
1213 1 kb DNA plus Ladder (Invitrogen) %* H
Y A

ssDNA 7 5 N2 RNA X 1 mg/ml & 72 % &
AWML, TxbHEs L& 37C, 5 MRSz
17 » 720 & @ f%, DynaMarker RNA Easy
Measurement N ¥ v MR[FDOFNLV AT VT
F&4 loading buffer Mz, 75C, 3 /L
2iTo 1%, 12% 7 H 10— AF V|2 TERIK
Baftol. wfE~Y—H -2, FFy MR
D AGN = — % —% vz,
6. ¥ u<F > DNA OYIWIEH O BT

HS72 fiflg i, L7 v % 3 v & 25 mM
HEPES & A& @ Iscove's modified Dulbecco’s
medium (GIBCO Invitrogen, Carlsbad, CA,
USA) 2 10% fetal calf serum & Antibiotic-
Antimycotic (GIBCO) % L 7-5 b Tk
FEAITo720 1 % 10° cells/ml THIfL % #&FE L,
4 HHBERE L7, B L PBS(—)THiE L7,

AL O FE X Bendjennat™ 5 O KL % E
LTATo 720 1 X 10MEOHMBEYL7- 0, kG L7z
Ny 77— (150 mM NaCl, 1.5 mM MgCl., 10
mM Tris-HCl, 3% glycerol (pH7.4)) 1 ml # /il z
BEHL, 300 x g, 1 pH=EOOBEZITo 720 Th
B3 bbififar, &AERE 05% Nonidet ®
P40 (3 F7A4 7R, HE) 2 &CRERNY
T7—WTRETFA XL

FEI A — M%, 10 mM Tris-HCL, 1.5 mM
MgCl:, 25% glycerol (pH 7.4) FIZEE L, 200
X g bR LTEEITo 2. O Nk
% TKC /¥v 7 7— (25 mM Tris-HC], 150 mM
KCl, 2 mM CaCl: (pH75)) (Z8&& L 200 x g,
57 B EE.OoHE LB 1572, #14%13 100
uldTKC /Ny 77— 2B L% FEOD
Tx B3 %#MAT3ICIZTRIGZITo 720 FD
#. 10 mM Tris-HCl, 10 mM EDTA, 0.5%
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Triton X-100 (pH 8.0) Mz TG Z&EIE%
x4, 16000 x g T30 =L oBEL 720 B
Wi DNA 3+ & L GROEFICERE NG 720
FiEARBILL 2o EEIIH L 707 —E K
(100 u g/ml) Z#H0Z 50T 4 B, Ftv2T 4T
(T —REERE Lo, BERICEWw T =/ =Ly
TaRVAERE £V 7T — Vi T
DNA #41§7:c DNA = F T v Aa70< A F
HH12% 7 Ha— A4 )V (Invitrogen) 12T
BRIKBI AT o720 KEHET &, 7 VI UV
WTTl|EITo7. 2B, KBOTTE~Y—
#—121% 1 kb DNA plus Ladder = i\ 7z,
7. F R EERELFEEREOEH

vy ra=rvik (BCA) EVIZLB8 Ry
B E& 1213 BCA-200 Protein Assay Kit (Pierce,
Rockford, IL, USA) % F\ 7z, fF#E s 37 B
121X BSA 2 w72,

B, HEPSEONEEGDOY VN7 E
EROKRE*H O TCENZFNOLENEZ 1 mg
& 7 E A7) O (unit) & LTRD7z,

- Lys Tx Det SDS

5 S

1. M. salivarium (=BT % X7 LT —XDIF
157 & CNIE I O #RES

MO, M. salivarium & 0155 N7 &5
(Lys, Tx, Det,SDS) i22WTX 7 L7 —Xi&Ek
DEEXRET L 720 Table LIZ/RT X912, X
7 L7 —EEEIITRTOMETRD b7z,
Lys % SDS H 5328, Tx & Det BB

Table 1. Nuclease activity of the various fractions
from M. salivarium.

total total specific

fraction activity protein activity
(units) (mg) (units/mg)

Lys 648.0 188 345

Tx 2375 47 50.5

Det 268.6 53 50.7
SDS 530 31 17.1

One unit is the amount of enzyme that produce 1
OD=0 of acid-soluble products in 30 min at 37C and
pH 80, with salmon sperm DNA as the substrate.

1.2 -
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02 - N |
Lys Tx

Relative activity

Det SDS

Fig. 1. SDS-PAGE nuclease assay of various fractions from M. salivarium.

M. salivarium was lysed with Triton X-114. Fractions were obtained by centrifugation and the following
solubilization with SDS. The fractions were electrophoresed on the 12.5% SDS-PAGE gel containing 5 mg/ml
salmon sperm DNA as a substrate. After electrophoresis, the gel was soaked in the reaction buffer
containing 1 mM Ca®* for 8 h at 37C. The gel was stained with ethidium bromide and observed on the UV
transilluminator. Detailes were described in the “Materials and Methods”.

Lys, cell lysate; Tx, Triton X-114-solubilized supernatant; Det, detergent phase; SDS, SDS-solubilized
protein. The histogram shows the relative activity of nuclease in each fraction. The nuclease activity of Tx

fraction was defined as 1 nuclease activity.



114 NI B, I B, KR BE BR AT

A

(1$M) - (1r#-M) - (1nTM)
EOTA - -  + + - -

(S mM) (5 mM)
EGTA  — o - (Sr;\’-M)(S-n!'l_M)

B Ca2t(—)
1.2
Mgt 0 2 5 10 1

o o
[ N -]

Relative activity
o
F <9

j=-d
~

O‘ll |lmll‘m

02510025100 2 510(MM)
Mg2+ Zn2+ Mn2+

Mn2+ 0 2 5
(mM)
(o Caz*t(1mM)
0 2 5 10
(mM)
1.2 -
zos |
0 2 5 10 2
{mM) 30.65
2oa |
et
0 I I | L l
0 2 5 10
(mM) 0251002 5100 2 510(mMm)

Mgzt zn?t Mn2+

Fig. 2. Effect of various divalent cations on the nuclease activity of the Tx fraction from M. salivarium.
The SDS-PAGE nuclease assay was performed using the Tx fraction with the following modifications. In
A, EDTA or EGTA was contained in the reaction buffer with or without 1 mM Ca**. In B and C, various
concentrations of MgClz, ZnCl: or MnCl: were contained in the reaction buffer with (C) or without (B) 1 mM
Ca®". The histogram shows the relative activity of nuclease in Tx fraction with the modifications. In A and B,
the nuclease activity without any modifications was defined as 1 nuclease activity. In C, the nuclease
activity with 1 mM Ca®* was defined as 1 nuclease activity.
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none 37°C 65°C 100°C

30 min

Relative activity
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Fig. 3. Temperature stability of the nuclease activity of the Tx fraction from M. salivarium.
The SDS-PAGE nuclease assay was performed using the Tx fraction with the following modifications. The
Tx fraction was pretreated at 37C for 30 min, at 65C for 15 min or at 100C for 5 min and then the enzyme
activity was analyzed at 37°C.The histogram shows the relative activity of nuclease in Tx fraction with the
modifications. The nuclease activity without any pretreatments was defined as 1 nuclease activity.

TRIEMSZ & I HEEIE S o 720 Lys Eigr
T % b5 lysate TIHRFEHIIRDE NS DD,
JLIEEIE Tx R Det BB R KA o 720
77, SDS HE 5312 B TEFENE 2 S N i
e bENolo SINLDOERENLS, Tx &
Det BifZEE L CBREESFET LI LN
RENT,

Table 1 D#ERD S, M. salivarium O
E5Z X7 LT —EEEOTFIESHAL N & o
7272, RIZINLDX 7 LT —¥DhTE:
LU EEOME X HAX%HMT, SDS-PAGE
AIVT—E¥T vt %{To72, H£E DNA %
BH—lH&L Vv TR ERKE T 5L XS
L7 =V TERIL LTINS, 2D
FhESHEICIRET LA LICEY, 271
7—XiE7r VA DNA 2935, ZDOK
INEOS VN ELF VA TOT A FTERME L
UV B %179 &, X7 L7 —¥OFEMIL
FVHBIIZEB RGN FELTERD NS,
K7 vt A OR, TRTOEGFIZBNT, £
ELTHTE2DkDAaDMNEIZXZLT —ED
N RSB &N (Fig 1). 72, Table. 1
OEHEHIEEOME R L FMFIZ, Tx & Det B4
WEWEEZZD O TRLDEEDNS,
LY OBEFOREOMBNTIZIE, Det B3 IZHA,
KA A % CEHTHYD NDE S 7% Tx BE5
ARz,

2. XA AT FTARXI LT —¥OBERLNTF
D RRE
BEMONTVEX 7 LT —EDELIEED
HEHERERRI-MERBEA 4 v 2 LELET
B ®I . ZFZC, M. salivarium X7 LT —+¥
Ol E® A A4~ ZRMEIZ DT SDS-PAGE
X7 LT =T v I2L )RR,

T3, BELED Ca" OFEAESIEEIIRIT
TEELRE L (Fig 2A). ®AIZHEMT 5
Ca” bbb CaCOEX HFABE 1-5mM &
L, Ca¥" RiNIMogGE L B L 72, Ca® RiFM
B TVICEN, Ca'l mM iRy v 7L i
X7 L7 —BiEHESEmL 7 (Fig 2A). 72
2~5mM Ca”FFHETIIBVTYH, 1 mM OHE
LRIEOEMIERE SN (F—FIIR& %
W), EDTA 72 5 N2 EGTA (Mg lZxf LT+
L—=hrLTW2W) ZHWCCHE&ESA 4 v 2
FL—LFL, TORREZRANLLEIAS, 1 mM
Ca" MK EIZEEDHL LT, 5mM D EDTA »
A\ 3 EGTA WiEME ZhZFh g 28l L
72 (Fig. 2A)

FoMo_flig&lE A+ > & LT Mg>, Zn* 7
5N M I DWW THRET L7z, 1 mM Ca* &
whn (Fig.2B), #hn (Fig. 2C) #NZEFNDHE
2BV, MgCly, ZnCle, MnCl:% % 1L Z L #%
BREE0,2510mM &AL HBML. F0O
K, Ca™ R~ T iz B VT Mg, Zn'",
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Fig. 4. Effect of pH on the nuclease activity of the Tx fraction from M. salivarium.

The SDS-PAGE nuclease assay was performed using the Tx fraction with the following modifications. The
gels were soaked in the reaction buffer with various pH as indicated. For the preparation of the reaction
buffers with various pH, Tris acetate (for pH range of 3-5) or Tris-HCI (for pH range of 6-12) was respectively
used. The histogram shows the relative activity of nuclease in Tx fraction with the modifications. The
maximal level of the nuclease activity was defined as 1 nuclease activity.

o o ©
Fo O = T o

Relative activity

[
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A B
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(base)

(bp)

8000—

3,000 —
2,000 —
1,650 — E

500—
200—

1 2345 6 7 8910 1112131415 1 234 56 7 8 91011

Fig. 5. Substrate specificity of the nuclease activity of the Tx fraction from M. salivarium.

The Tx fraction was incubated at 37C with pBluescript, A DNA and the linealized pBluescript cut with
EcoR T for 10 min (lanes 2, 7, 12), 30 min (lanes 3, 8, 13), 60 min (lanes 4, 9, 14) and 120 min (lanes 5, 10,15) in
panel A. The same fraction was incubated with single stranded DNA for 1, 3 and 5 min (lanes 2-4) and with
RNA for 1, 2, 3,4, 5, 10 and 15 min (lanes 6-10, respectively) in panel B. RNase inhibitor was included in the
reaction mixture (lane 11 in panel B). In control, the Tx fraction was not included in the reaction mixture
(lanes 1, 6, 11 in panel A ; lanes 1, 5 in panel B). After the reaction, the samples were electrophoresed on the
1.2% agarose gel containing the ethidium bromide and the cleavage of each substrate was observed.
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(bp)

2,000—

1,000—

1 2 3 4 5 6 7 8

Fig. 6. Chromatin digestion with the Tx fraction from
M. salivarium.

The crude nuclei obtained from HS-72 cells
was incubated in the Tx fraction at 37C for 0,
10, 30 and 60 min (lanes 1, 3, 5 and 7,
respectively). After the solbilization of nuclei,
the supernatant obtained by the centrifugion
was treated with proteinase K. Then, the
fragmented DNA in the supernatant was
precipitated with isopropanol. The DNA was
electrophoresed on the 1.2% agarose gel. As
control experiment, the crude nuclel was
incubated with Tx-extraction buffer (1%
Triton X-114 and 1 mM EDTA in TBS buffer)
for 0, 10, 30 and 60 min (lanes 2, 4, 6 and 8,
respectively). M, molecular weight marker

Mn* & G2 BERENICHE L7 (Fig
2B)o F7z, 1 mM Ca”" 2 & DR S /-G
Mg HAENE ZIn" DHEEICLI D EFELLHE
sz (Fig 2C)o —H, Mn* @Iz & &M
OMH ORI EA - 720
RAATFTAIX Y LT — ¥ OREREE
Tx B3 %d 550 Lo 37C T304, 65C T 15
4, »BHWIE100C T5 5N EALai e L 72
#%, SDSPAGE X7 L 7—¥7 v+ AL VA
7z (Fig.3)o ZD#H, 65T, 155 OriLE
DA% 5T, 100C, 55 OFMMEIZBNTHIE
MidizIzHERF S 7z, 72, SDS-PAGE X 7 L
T—ET7 vV T, BREEERGS
BHBOREZEL ST THRGER LA &

A, BRI I7-65COEHHICH - 720 —
75, 100C 12 BT BIHEIEAEEIZED L7z (57—
FIIRE B\,

SDS-PAGE X7 L7 —ET7 vt 14Ii2BIT S
B K O 28 pH i ~<7- (Fig. 4. HHIE
pH6~10 DL #H TEH S, Fi# pH 12 7~9
Tdholzo —F, pH3, 4, 5 DEEMSEHT, &
S5WNIZpHILL, 127NV A)EBETIZBWTIE
HITRBO LN o7,

K2, M. salivarium X 7 L7 — X DIEE
BEEIIOWTERZITo /. BEHE LTI
pBluescript, 4 DNA, pBluescript-EcoR 1 cut,
ssDNA 72 5 T8IZ RNA # vz, Tx #i5r& %
NZENOEE® JTCIZTRIERITV, 20
12% 7 /70— 27 VESIKENEIZ & ) YIWTE
M % e L 72 (Fig 5 A, B)o. pBluescript
(lanes 1-5in A), 4 DNA (lanes 6-10 in A),
pBluescript-EcoR I cut (lanes 11-15in A) Ti&
UV BETIZB VT A X 7RICYIM S > FAE
AEN, o, ARATIERUCFEHROERIZHE
KA FREBUZFEAT L 720 ssDNA (lanes 1-4in B)
7 &5 N2 RNA (lanes 5-11in B) T, Kt 14
TR S, N FOBEEIFER I N D
OO, ESFHEBIZL 7 bT 5 A X TIROYIWT
Ny FIZBBEAER N o7,

3. 7u~7 v DNA \ZF3 2 UIRTIEEORET

HS72 il o8 %, Tx Biog & ZNENn0,
10, 30, 60 7 I 4TV, 7 1< F >~ DNA IZ
xF 3 A UWIESEZ A7z (Fig 6). € OEE,
RS 10 4712 38T DNA OEJHi/N > FAYA 2
TIRICHBE L7 (lane 3)o F72, KIS 30,60 5
WBWTHRBEOYW N FAKRE E N7
(lanes 5, 7)o —H, FNEFNORMIZBITL 2
Y huo—J)v3%bbH, 1% Triton-X 114, 1 mM
EDTA &H TBS L8z L b2 FaN—
FLZ2GEIZIE NN Y PR BN h o 72 (lanes
2,4,6,8) &N, TxEGHDOX 7 LT —¥
A HS-72 il D% 7 v~ F » DNA #8135
ZEIRENT,
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z ®

YA 37T ATITHFOEFICLE R KER
2% ORBBEKER Y, T TY U8
BOMEREHBPLEY) IV VBEROA O F >~
FEARER 70 O AR RIS 5720, 7
VRO T=y, E)IVUEEOY T UV
RFIVEAKTER Y, 20O, HEDZ
NoEAERBREFBE LAY, £, BE0D
DNA R RNADH X7 LA F NEERT LT
ETHEFEL TS, 20O, 14377 X<id
A7 LT —E¥EFELT, X7 L4+F NEikE
EBLTCWEEEZONL, FD20, TR
TORA AT TARIIBWTRX I LT —EiZE
DEFFRHEIEIZAT R T H> ¥,

M F T UL, M preumoniae X M.
fermentans, M. pulmonis 72 &, T4 D<A 3
TIGATIZBVWTXZ L7 —EOHELRDH
prosEm T Cat ERME T FE 33
kDa ® M. hyopneumoniae X 7 L7 —+ ¥ X,
“FEEHO_MMER A 4 > Mgt & Ca¥t RIEMER
BB L4 545 T2 40 kDa O M. penetrans
27 LT7—¥2% R[LL Mg & Ca w2l E
L3 55F'E 47-54 kDa D M. hyorhinis X 7 L
TR PR ERMLENTWA,

RRFFRIZBNT, X7 LT —EOBIIHW
72 A IS EEER TlEdH A A5, SDS-PAGE X7 L
T—¥7 vt LIZBVWT 25 kDafhiEn X7 L
7 —BiEErRbE, o7 (Figl)e #2 T2
7 25 kDa DN NIZAEH L TBERZERIRE 2
To72e LPLGAS, BIZLD 25 kDa DAt
DINY FRAEALNDEZEDRHY, BEOXT L
T—YOHEELRBEINT, S HITEMET
ik, Ca” ilRINERZL S ITF L — MIOFHRIZ
X0, M salivarium * 7 L7 —¥1d Ca®" EK
BWTHHI EVHLNIR -7 (Fig 2A).
7z, WL < Fig 2128V T Ca¥" R Tx M
G Ca” #HRMLZb DL DEHGNLRHH B X
ZLT7—EiEEERLAZ L, Tx B
BICEEICFOBEENIC Ca LY AAA TW /2
Tk EZ LN, E6IZ, ARIEICTHIZ

Ky HFE OER AT

nzx 7L 7—¥id, Mg = Zn"' B LU Mn*
WX D iEESEIEl S S (Fig2B.C) 2 ek &,
o~ A 3 TIATX s LT —BEIZRRDLE
WMEAH L TR 2®, —%, MEEOX 7 L
7P L TEREIED, £ OMREIL
Ty, RENEX LT —X¥ELTCa
D HBERKMETHF 7 16 kDa @ Micrococcal X
JLT =X b, TNEMOEREAF E
kOB THET S L, KRBV THREX
Nz M. salivarium * 7 V7 —+¥X, ZHIZHE
BPL Tz, YA AT FATX7 LT —EILB
Wi, BRI AMEBEAF R, TTED
A7 S TIRERENERLEHE pH 22V T b iR
HDHVITHEET L IRk 2 R E L O L5
HEENTW B9, KAFJE O # R M
salivarium % 7 L' 7 —HIiZ 100COHEFIZHB
WTHTERIREDLNT, E#pHIZ7~-9 Tho
7o (Figs.3,4)c INHORRIE, WEMEZH L
Fi# pH 25 7~8 &\ M. penetrans D X 7 L
7= BIIRTAHmEY L EY L T, 72,
EEHFEEOBITHE RS, M. salivarium X
7 L7 —BIdBRK A DNA, ESHKR A
DNA, —A&§i DNA, X5 ZRNA #dFEEE
LCYMTL (Fig 5), FEREIENZ LAH7RE
N7z, BEREWZ L ICAREERIE, — 48 DNA
WXL CiE, ZAR DNA IZH T AL D b
BWEMEET L I EAURBRE N, BBEEER
M2 B L T, M. hyopneumoniae X° M.
penetrans |2 BT H —KEH, TAEH DNA O
A% bT RNAXDEHLT5H, FREEORKN
X7 L7 —EOHFEAPMONT VL Ehb,
YA aATTATRs LT —EE, HEOHEAD
%470 DNAXRRNA.2BEEZELLTHWASZ
ET, BEMBPTOBEOEREARIILT
Wh oLl SN,

7, BEAEDORATITIAIDX I L
7= BB L TWD 2 EDHLNTY
5%, RHFRIZB AT, M. salivarium OREK%
Triton X-114 THHEAL L TR S L7z lysate &
wL T EE L 72RO R B 5 (Det) 12, WA
4 (Tx) EEBIZR 7 L7 —EBEESR LN
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-2 & (Table 1, Fig. 1), 7z, ¥#ELFHIZIZ
WESIEAERBE I N D o728 (F—F
RS W) RENS, M salivarium (28T
LEHEERIOX 7 LT —ETHDH I &HHER &
n 7o FE B DNA & whole cell T D M.
salivarium % 4 > F 2= F L72B123H DNA
DOWIRPHER SN (F—FIIRn& %) 2k
o, X7 L7 —BIdMRREOIMINIHFET 5
REMEARIE S 7z,

<A 377 AEE LRI LORE
HERTI LDV TIE, ThETIZEL DO
&E 2 »H BTVP, M pneumoniae X M.
argnini, M. bovis ¥t b DRIEMATIZT R b —
VARFETL L, 72 M fermentans X M.
penetrans 23T EOMALIZ 7 0 €V — 4 DNA
DRE, THbbAREMLFEL, WESE
FICEBEP52 52 TREEFIERITZE
e EDBH SN T W AR RS2 M salivarium
WBWTIE, BEEMREHVAERT M
salivarium OWELI\HFET L) R7074 22
JREMENSH AH Z & % Shibata 5 “ gk L T
Wb, TORTEERGIE M saivarium D) K
754 12k, Toll-Like Receptor 2 %41 L
7RISR OEMAL, T b BEHEINAET ),
ZOFER, BIRMIIZT R N — Y ADFES
NLZERRLTWAY, FEERHRIZT I/
RTFY—EPHEETHIE LWL %o
2z, FHELIEIT I/ INRTFY—E
OIEA D TE FROREMILIZH LT R -2 A
rHlERITEEHII, WEROERE 2015
HEWH)ZERHERL TS, LR A
5, A4 277 XA EEOMAIMIETE L,
ZOREBERBTHEZ 2 ONTE T,

—7, Mizuki® i, TEEERAE DM F %
F\v»T DNA R py#t 3 H33258 12 X 55
ATV, BEBUED LM, FERCIRE S
BT AHZELDOMAEMPHFET AR HE
B L7720 BT, Mizuki 5%, M. salivarium
DR 70— F VPR E R RIEL RS,
72 b NS M. salivarium RN T 74~ —%H
W7z PCREEFIZ LD, EIMUE T S 7z

REESY A I TFIAITHHIE, Thbb
e A AGE O bR MR FR 2 M. salivarium H3E
HETLIL5ERL. 25D, Mizuki 50
52> 5 M. salivarium 25 EREAHREAIZ AT
HZEbEZ N RfFEICTREBEI N X
2, M. salivarium O X7 L7 —EHE I
FIET 52 L, MRNICFELSS, B
75O DNA 0%, FIFL V) HIZBWT,
HAF, »> BB TDH b, £ 72, M.
salivarium OMFBNEFEE, MIFEAIZB T M
salivarium DX 7 L7 —E¥DREEE I/ O~F
DNA Z4Jr L, T2 EMEHICEE 35
CEERBTLHLDTH b, KHFRIZBVT,
%% B AR HS72 OB % VT, Tx H
4@ DNA YW &2 7R, Tx B A
r0<F > DNA 28452 & 2HSIZL
7 (Fig. 6)o 2O Z &, TxWEHFOXT L
T—E¥WNEEOK I U T VITEEEATA S
Ei2ED), DNAZIWIan A2 L &2/RL T
%o DF D, M salivarium OFEELIZ M T v
TENTWBEX 7 L7 —E2EFMAEN TS
POERIC & ) MRl & el L, NI RAT
L72BEICBWTE, EHEMBOZA DNA 2
BEX G Z LM REEI N, /2, 2O
VER D3 FHMRIZ 3 2 WEEREHO—RIZ %
BUTREMEAE 2 b7z,

S, TEABCER DR OFLE, HWERO
TR EINOOREEE, vf13T77AXE
DOBIETHRE, BRL TV ZEIZ, KEER
FEWDLDEEDLNS,

¥ ]

AW Tld M. salivarium O X 7 L7 — i
BWOF®EE ENE DFFEIZOVWTIRET L7z, £
DFER. M. salivarium 2135 F= 25 kDa O,
DNA % RNA # £ HZ & v 2 £ EHFREOK
X7 VT —ENRFETEIEFHL IR
7o TORXZ LT —XE, Ca* A4 v Tk
RESNEHS, Mg®, Zn*', Mn* Tl3HHl s
oo EoWEWET, E#pHIZpH7~9 TH o
72 512, ZTOR 2 LT —¥LMmMERGRMRD
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BHEA v FaN—FLI2EZAH, BruvF
v DNA OWE A5 I T2 EHBHL 72,
M. salivarium (3 DX 7 L7 —BIiFHEIZ LD,
TEF Mo DNA R RNA S5 X7 LA+ F K%
BB, X5|21F, £ DNA, RNA Zxt9 5
SEMEPOREG T BB T H I EATRES N

>
— 0

&!l

32

KD FITICH ) THRENZET L
72, BFERIRFREEIR, wPEE LR
O T REICHEART L LB, T
T2 5 F LMEESE AL CoORFORE
AL DRRE, 7 b NS LIS R 2 85—
JEDERRICE# N LET. BB, KRLo—
L 49 PR FL R F R M AS CFR 19
#£8 H 29~31 H, ALK, % 62 Bl H ARRER
HEMES (CF 2044 A 17, 18 0, f&R),
Ze b ONZHE 45 M H AR ¥ & (PR
20411 A 15 H, &) IZBWTHELL, %
7z, AR H ARG IRE R FA 7 b B i e
BB X IR B R KRENA T 7)) F—
F kv —HE (FR17-21F) #wPELS
Ki2A—F> - )y —F - oy —HE (FKR
19~23 4£) 12 X AR & % 5 Tirb 7z,
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