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Summary

When 8 strains of B. infermedius were isolated from pus samples collected from the
human oral lesions and examined for their DNase production on DNA-TBO agar plates,
it was found that all the strains had DNase activify. DNase was purified partially from the
cell extract of one of those strains, LM~4, and its enzymatic properties were studied.
Molecular weight was estimated to be 52,000 and isoelectric point was 7.2. Optium pH for
the activity was around 7.0. The enzyme was activated by Mg?* or Fe?*, and inhibited by
EDTA. The DNase hydrolized both denatured DNA and RNA, indicating that this DNase

may be a non-specific nuclease.
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1. {3 Ekk & DNase iEO®RE

WADORBRBEL D FEEL I B. intermedius
Sk HtR LA, KEkk%Y DNA K (BD)
GAM broth (BXASZE) XE L0.01%toluidine
blue % #spn L 753t (DNA-TBO B WERE
¥ L7z, #E#3 4 B anaerobic glove box 4T
mREERE, £%X0RBEICRE T DNA 7%

(A r7m=o—) RN,
2. DNase o#ith & B

FHRERIZ & - ToEv DNase i& & 7= L7 LM
-4 HRHER L, KGR OKE - oV TER
L. Tkbb, LM-4 8D GAM broth 2¢

(hemin 5 mg/ ¢, menadione 0.5 mg/ ¢ &)
T 5 AR LI RER» 530 (15,000
G, 4C, 5K X - THEB LR EEYE,
Bfk30.05M + ¥V A {28 (pH7.2) T2 HEEE
%, ARERCEEBL T, BFEAE (Kubota
model 200M, 180W, 204) L7z, Z 0K %8
&0 (100,000 G, 4°C, 3040 L, xD0LkE%R
BEFAESREAS0mD & L, BEEER=S
BV —F =X - TI0fF W EHEE, 0.05Mb Y A
BER(EHT.2DEN L, Z oBFHELERK,
B X UEE EEBMBEARCoVWT DNase FHfE®
HE L,
3. DNase iE:oREHE
1) DNA EX¥ixk

DNA EHICER U e well(HAE 8§ mm) ii—E
BEoBEFRA Y Ah, 37C, 4RBBKIG IRk,
RIG#, FREIN BB L T well 0 FH
CRBRTAHAHEHAEHAI, i LSO DNA
-TBO #5#i % By TRk well BEIEE T 5
AR 7 vk o THERE,
2) DNA » Methy! green JllzE#M"

DNA-+Methyl green (Sigma) #0.05MF J R

B9 (pH7.2) 172 1L 640 nm BHFE0. 12/ 5
XS L. Z @ DNA EE8K0.9ml Bk
FAB0.1ml N2 37CC—ERHRILII®, R
FEE (640nm) w RIE L, BEHFBHEORAE, R
£ 1 ml %0 15RT0.0010 BEE LMD ¢
LiEMER 1 unit & L7,
3) UV fiEs
DNA(Sigma, Typelll) #0.05M b V REERK
(pH7.2) %M (2 mg/ml) L. Zo DNA
HEKO.Iml cERAL0.1mlnx37CT—F
BRIREIS X9t 3 %:BERE 1 ml 2 KIiG
R X, ChEPISMKPEBHERE, &El
(3,000 rpm, 102X W LB EERELER EFD
260 nm BAXE L E Lic, BEREMIEFER 1 m]
Wb 1 4351260 nm BKE % 0.001N X2 5F
%1 unit & L7z,
4, VE227v7—+¥ (RNase) EEORIESE
1) RNA EXF#E '
0.05M + ¥V 2 & #K (pHT.2) ©1.5% D agar
CEBD) #BML, Zhic0.2%RNA (Sigma,
Type ID #in2 CTERZEH L, DNA £X¥F
Bk L ARk, well KEERFARIZ ARITC, 24K
BIRIG#, RNase G2~
2) UV flEsE
RNA %0.05M + ) 2 E&# (pH7.2) iR
(2mg/ml) L, th®#RNAXHERLLT
DNase EEOKRFRICE L T RNase I RIE L
e,
5. BEROKH

GAM broth (4 £) »bHBik LM- 4 Kodtd
Bt (BEE, #828) » LR BB LR
{Tv, Zo#EDEFEY DNase DR O H I
HEE L,

MK A0.05M b Y A EEHK (pH7.2) TF
{t. L7z DE-32 (Whatman) # 3 & (2.6X35cm)
CEMLE, 2085 A0EREBES Y EDERE
#, 0.15M NaCl&HD b ) R E&E®K (pH7.2)
TEFT LI,

& DEK R B E KR ©FE{L L 7 Sephacryl S
-300 (Pharmacia) # 3 & (2.4X90cm) =X b
FARBER Tk, RREEHESL5 ml/tube
E L7, ’

EHESYEDBREE, 0.0IM Y vEEEKR

(pH7.0) & LI,
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F 7224+ (Clarkson Chemical Company)
7 a (1.6X18 cm) IHRINL, #1100 ml o [F#E
ERTH 7 2 UE LI REHKYERSEL
LT0.4M Y vERBETK ¥ TOEREE ME CH
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6. Polyacrylamide gel E&k# (PAGE)

N FBFITREAL IS5 ATERLCENSE
H] 4 D EfEAEHZ Sodium dodecyl sulfate (SDS)
BILO2 2 hF b=z /)AL E&FTNREh,
2.5%wsh X 5L, 100C, 2 4z
L, Z DR % Laemmli ® F 2w ¥ LU <
SDS-PAGE (0.1%, 10%) %177, kB 1
BRPE LY, i, BEREMORIER Davis
OFHENCHE U RMEEFERAR 2 A\ PAGE
(7.5%) %17\, kB4 % DNA &L O RNA
ERFPNIHEDIA S, ThFERESERER L,
7. BEoOMR
1) 5FE

FERGURH s L OE#EEE & & L € Bovine Serum
Albumin, Ovalbumin, Chymotrypsinogen A,
Cytochrome C (Pharmacia) # i\ +T Sephadex
G200 7 A X B X AIEBERL->TEEL
e,

2) FES

REEFE D% S Vesterberg B 0 f S 1 #e
U T isoelectric focusing (110 ml #» 7 &, LKB)
X 2BEIKENEIC L - TRIE L1, Tods, R
#AXH2 Sephacryl S-3001z & 2 ¥ A B THEH L
REEES Y 1 %7 ) >~ v EBRCETE, 1%7
v+ 34 b pH3.5—10.0 (LKB) * AV EFE
(600V) T45KEfEIvkEN L7z, &4 3 ml/tube
&L TxhZn280 nm BHE, pH 3 & Of DNase
EEZRIE L,

3) % pH

0.05M o & #& &% (pH4.0, 4.5, 5.0, 5.5/%Fk
MiEEW, pH5.5, 6.0, 6.5, 7.0, 7.5(3 F V 2-=
V4 hEEEW, pH7.5, 8.0, 8.5, 9.01% b » x—iF
Mg, pHI.0, 9.5, 10.0IXREEER) =%
NZHhDNA% 2mg/mlicies X5 ICEML
o, ThE2EERE L OBEMBERELAVWT UV R
FPW L b DNase iEH2RIE L7,

4) BREZ M

FERBEHRZ30C~T70C ¥ T 8 O K RE T
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5) @BAAVOHE
CaCl;, MgCl,, FeSO,, CoCl,, MnCl,, ZnCl,
DEALEHEL.0mM ¥72030.1mM i s X 5
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WRARBE X b 58 L B intermedius 8 ¥
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(5 ~8 mm) DNA 4% FH L (Fig.1).
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Fig. 1. Screening test of DNase production
on DNA—TBO agar plate.
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Ho8EHRRC L > THHBHEARR L, &
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Fig. 2. Gel filtration on Sephacryl S-300 of DNase
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Fig. 3. Chromatography of DNase on a hydroxylapatite column
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1) 5F&
Sephadex G-2001z X % ¥ A EBER L » TA
FEF OS5 FEIT52,000: BE X hiz (Fig. 4).
2) FEL
AREER O isoelectric  focusing 12 X % BB 1T
Fig. 5 /R L7z, DNase &% Fraction No. 22
Y -2 ET520nm BHEE—HLTEDH
i, ZORKEEIZpH7.2T, AEERDZES
B7.2LHEE IR,
3) Z# pH
PH7.0TRKE®%Z/RL, pH5.0L TR X vt
pPHO.OLI ECREBBLAEERNED b ith -

Table 1.  Purification of B. intermedius DNase
Step Volume | Total protein| Total activity | Specific activity | Yield | Purification
(mi) (mg) (V)] (U/mg) (%) (fold)
Cell sonicate 176 1,443.2 41,888 29.0 100 1.0
DE-32 315 299.3 39,375 131.5 94 4.5
Sephacryl $-300 60 25.8 10,500 407.0 25 14
Hydroxylapatite 73 0.82 7,811 9,526 19 328
10 r
8 5
6 [ Bovine serum albumin (67,000)
D T DNase (52,000)
-
pet Ovalbumin (43,000)
E A4r
o
°
z L
5
3 ®  Chymotrypsinogen A (25,000)
o
o 2t
=
Cytochrome C (12,000)
350 400 450 500

Elution volume (ml)

Fig. 4. Estimation of molecular weight of DNase : DNase and 2 mg of each standard protein were
chromatographed on Sephadex G-200. The elution volume was determined by absorbance

at 280 nm.
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7=(Fig.6). AEROIFAER pH B7.0&A60  hofe, 4HCLOEWEIMETL, 65C, 1050HE
%, THABERITE2AELL (Fig. 7).
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Fig. 5. Isoelectric focusing of DNase:
The conditions are described in the text.
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Fig. 6. Effect of pH on DNase activity Fig. 7. Heat stability of DNase activity :
O—CO : acetate buffer The enzyme preparation was treated
A—A : Tris-HCI buffer at various temperature for 10 min.

@—@ . Tris-maleate buffer
A—A | carbonate-bicarbonate buffer
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Nabhte, EICMg@DEHRINCL > TH 45
DiEE ERER LA, —F, Zn* it X » TR
£25%1F, 0.1mM T80%, 1 mM T100%DFEE
%7~ L7 (Table 2). SHFEEH, BLHB IO
v ) VEREEF TR LA LESRCEERLD
nikrot, Fr—rETHS EGAT X0 -
W—7=Fvtr Y vyOREZEIhd00
EDTA TAEMENTELIHE S i (Table 3).
6) XEHEY
FEEZYHACTRNACLH T 20 @E Y
RNA £X¥H % X 0" RNA-TBO FHREI X -
THENTE, WThOFR bicks T b IR 537
HERBE L7, ¥, DNA, 2E4 DNA, RNA
DEBBIH T 2 5BERFARD D, ThEh
DEELFAZIR UV BIBEIC X » THRET L .

Table 2. Effect of divalent ions on DNase
activity
T T
lons ‘ Concentration | Relative activity
(mM) (%)
None ‘ = 100
ca” ‘ 1.0 86
Mg2” : 1.0 424
Fe2* 1.0 254
co?’ 1.0 101
mn>” | 1.0 ; 95
zn?" ‘ 1.0 3
1.0x10" 23
Table 3. Effect of various reagents on
DNase activity
Reagents Concentration | Relative
(mM) activity (%)
Control _ 100
p-Chloromercuribenzoic acid 1.0 | 116
10.0 | 57
2-Mercaptoethanol 1.0 110
10.0 112
Diisopropyl fluorophosphate 1.0 | 124
lodoacetic acid 1.0 101
10.0 114
N-Ethylmaleimide 1.0 ( 128
10.0 156
EDTA 1.0 (o]
EGTA 1.0 100
1.10-Phenanthroline ‘ 1.0 120
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7o¥s, WM DNA 0 F%UZ DNA #0.05M + v
AREEW (pH 7.2) I (2 mg/mD L, 100°C,
304 fEMmEAR L 7o, BB KPIZTALSL, 4T
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2
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Fig. 8. Time course of hydrolysis by the

DNase of DNA, denatured DNA, and

Fig. 9. Polyacrylamide gel electrophoresis of
DNase: Gel was embedded in agar
plate containing RNA (left half) and
DNA (right half), followed by incuba-
tion at 37°C for 24hr. After the incuba-
tion, the plate was overlaid with 1N
HCI to visualize the hydrolytic zones

of nucleic acids.
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DMLY LB ARBER O ST TR AV IERE
X D52,000THHZEEELEHLREDE, D
SPS:PAGEFFRIZ Y 7= =y Vo hhIcDT
e, ARERREBREEEEL TRV 2R
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TH oo, X HIFABA isoelectric focusing,
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— RV B D A s 53°4% < © DNase i1 2 fli
BAAXVERETHDZENRNFZIATWBIY, K
EEERD, ¥~ FHITH 5 EDTA THEVHE
%%} Fer* e Mg OB T2.5~ 4 {50 iE% L
ABXRTENnD, 2{Hi&BA AV ERETHS
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AEERIZ, DNA, B DNA, RNA WT*ho
HERHEA LA, DNACK LR LIEVIERE
iR ok, 512 DNA, RNA x4 5 otk
1ZouT, PAGE ¥ 2@ DNA, RNA EXRi
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