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Streptococcus sanguis 1 DA BIERES REER
& PRI ETR 73 1R B 3R D PR Y

AE BHS &7 g2
EFERRERFH ORKEDFRE (X &F 80D

(% : 1983F 9 A19H]

8F : Streptococcus sanguis 1 HIFFIEE L, lysozyme TE{b#, Brij 58 THME, % LT Sephadex
G-1000c X 3 ¥ VA CHERESN D DNase IEHSEITHS Fr. 1 & Fr.l 28k, chboBEROE
& pH B{EIZ8.5Th 700 Fho, BEREMEIT Mg, Mn?t, Cat, Cu*t ORI L -~ THEINE»»
Tzo —77, WA DNase 13 Mg?* X Mn?* ORI & » TEM b Xh, Ca, Cu?** TiRF OFEMEH I
Ihice Bz Cu?t OEEE (0. lmol/ml) TitFELBEX NIz, SDS-PAGE & X 54 FEHET Fr. |
D4y FEIX #9185, 000~90,000, Fr. I DFhik#40,000~45,000CTH -7z 2 HOEIRBERES DNase ©
SFE24,000 L 13 KE L PTER TN 5, 0.8% 7 ¥ r— AX LELKKEISHE I\, Fr. 1 L Frill 3
% IZ native thymus DNA, A2 DNA, fd viral DNA % L C&Z% thymus DNA 25 Licz %2R0
720 X B native thymus DNA 3 Lz OHiEME Fr. 1 28 Fr. 1 X9 3 RTHo7ehd, 4 DNA, {d
DNA % UCEZEM: thymus DNA 45 Zhik, Fr. I 8 Fr. 1 X0 kTho7o

HEDZ &5, BfdZEB DNase I native thymus DNA #23{EB T 5 EiE 5 DNase L H#E LT,
Ko DNA EELYHHT5 2 Lo bRREOEVERTED, EBK Fr. ]l & Fr.l RThThii

LEREEYETH 2 LATRE IR,
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ZELIIe P ABRRRELET S Streptococ-
cus sanguis | DEENHE 4 #EERE (DNase)
oW, DNase EAREOBHEI CEEE OB
fEl, DNA FET2RIGHER X0 gks
Btk S —BOoMRBERE L TELPY,

Lo L7ehi s, Starosciak 59 o4& L1
S.sanguis] Challis ko HAEEBELET S
LXh538ED DNase &, ZZL0nHL
#- DNase & OBIBMR DL TIZELEARBTH
b MEKEICIL 2SR A+ v OBERERE
OBERERCETORELUAR S22, o1y
L7 3EROHTEIZVTR D 50,0004 51

HoT, BLEOLDGELIBREOLThEKXES
HoTwd, FRFELOHNTFROREHERLE
VT ATBORR E BRKBOR/BRLCTE
Hhbh, BHEEBwH % DNase » donor
TRV EWSFEWRb RS, Tihbb,
S.sanguis | OEGEERBIL 1) #H D DNase
BELEL, BRRET, S5 ED=2=, +D
AR I NS, 2) BEXAX DNase 45 FENHF
L, ThiZWL O0DFEk= =y F OEAK
2bigh, TOHRD= =, b HERKIRRE TR
Iha, LWHATEERE L bhb, SEEE
LRINLD2BDThTH I BHTS
7o, S. sanguis | OFEHEFEB DNase D48
B AT, B DNase & o H#EiE %3k
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(1) fEHEEEEE

Streptococcus sanguis | Challis #¥s Lt
T5 (rEERE) Ao, 55813 Todd Hewitt
Broth (BBL), 125ml #500ml o= =21~
VAR, 1x10°/ml BEOBEEEEKL. 0
ml #FEFELI7C, REFHIEEEE L.

(2) WhFEE DNase O/

BHE, B LCHARED PBS () 50ml
TI3EHSE L. i Lysozyme (Sigma)
% 2mg/ml BB L7 0.05M Tris-HCI
buffer (pH7.0) 50ml % fn x Zi& 05 MMk
L, Brij58 (JEE7 F 7 2) % 0.1%Is 58
CNzZ IHRIOSHERE L e Zhi 4T,

6,000rpm, 307FEEL, EECHES =%
3 v (BIEAL®) %#0.258 %, 4 Cit604
WE L, b 3,000rpm TEE L THRE
Ha k%, 0.05M Tris-HCI buffer (pH7.0)
1, 000ml & 24B [ FENT Lzo DD WTHY =5
vy 7y a—120,000 (BARLE) ThErE
Ml (K1),

(3) H4t DNase

Wet cell (0.82)

Lysozyme Sol.( 2 mg/ml)
50ml, 90min. at room
temperature

0.1% Brij 58, 90min.

Supernatant

Protamin sulfate l (0.258) added
l

Supernatant

|
Cell lysate

Nucleic acid
Dialysis to Tris=HCIl buffer 1000ml
Concentration with PEG 20, 000

Gel filtration on Sephadex G-100 column

Fig. 1. Isolation of the cell surface DNase
from S.sanguis I'.
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Bithkst DNase 1T S. sanguis 1 Challis #k#x
37C CHERBEE LICHRR B 90 2% SR /s
X5 cEBmEEmML:, £ UkcitBy%: PB
S Mg, #iL, DEAE-Sephadex A-50
(Pharmacia) s X ¢¢ Sephadex G-100 (Pha-
rmacia) TEH L 7-4TF &824, 000D 2 % #
B L,

@ Frrm=b 273574 —

7 L EBFNL Sephadex G-100 & M\ 7,
#3520k 1.5x50cm, Blue dextran 2, 000
(Pharmacia) © Vo ##lI%E L7, 1 fraction
=2.0ml o577 527 gvav sz —THED,
BHELAEEAIZUV =5~ (ATTO) Tt
L, va—&— kit L,

() HTFEOHEE

B FEOEREEHRE % v T Sodium
dodecyl sulfate-polyacrylamide gel elect
rophoresis (SDS-PAGE)® %17 - 720

a) EEENH

SDS Molecular Weight Markers (Sigma)
o MW-SDS-70 Kit ¢ Combithek (Boehri.
nger Mannheim) % H\ 7z,

b) REBIUEER

AR (Sample buffer)

NaH,PO, 0.34g
Na,HPO, 1.02g
SDS 1.00g
2 -mercaptoethanol 1.0ml
Bromcresol Green 0.0015¢

R # 368
Bk 100ml ©RE 8K IR,
B#% (Gel buffer)

NaH.PO, 6.88
Na,HPO, 20.458
SDS 2.0g

Bk 1,000m] o8 KT
C¥ (Acrylamide gel)

0% 7w A OFSIH &L 1 T22.28 Acrylam-
ide monomer & 0.6 N, N’-Methyl-bis
-acrylamide (FIEMIZE) %100ml OREHK
CHEB LIz 5% 7 Mz 0XHp0B% 100
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ml OREBEKTHBR LI,
D%

N, N, N/, N’-Tetramethylethylenedia-

mine (TMEDA) %,
E®&
Ammonium persulfate (100 mg/15ml)
B
F#% (Fixative solution)

AR ) =) 400ml
B % 70ml
FEBLK 530ml
4% 1,000ml

G¥ (Stainning reagent)
50% A% 7 —n 454ml

[ 46ml
Brilliant Blue R 1.258
& 500ml
C) HVT2YNT I FFrADlER
7279073 F (5~10%) 13.5ml
B¥#% (Gel buffer) 15.0ml
E¥% (Ammonium persulfate)
1.5ml
D¥% (TMEDA) 0.05ml
ERBEXREMLKEHAY 5 2AFCEAL, =
B Trrfh3eis,
d) FkoRE
REOEAESEN 1.0mg/ml Kic BRI

ARTHERE, 100C, 107MMELBEERS
L’C%@jﬁﬁaﬂ& L‘f\:o
e) ¥k

vkEhig i DISC BXk B %E CD—12F
(TOYO) , wkEVEIIWNE 0.6cm, £ X10cm
DFFABER, A—r=Fy 7ERERERE
FE#iE PAV—200 () ZFER L. kB
BHiXAa 541 AKH7-0 5mA, B.C.G. trac-
king dye X2 S5 2T lem D& 2 AFTE
BlictE (WIRED BERXEEL,
f) B - e - Bifa
Yk FRCIOREEEL, GIRT3 KR
ik, FRCHEL, 7 %EEECRELL,
g) HFEOCHMN
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SFE~—H-HOEABOBEIENKY B.
C. G. tracking dye OB By CB U icHx
BEESELSESEOSTFENDRBBEALIER
LTHEE LA,

(6) DNA #HEW%

a, thymus DNA (fF4:Mglig; P—L) i
ImM Tris-HCl buffer (pH 7.0) T 0.5
mg/ml RBEER LT,

b. 2 phage DNA (= , Rv 2 —v) X
0.68 mg/m] Eiz10 mM Tris-HCI bu-
ffer (pH7.9), 1mM EDTA CH#EL
o

c. fd viral DNA (Miles) ¥ 1 mM Tris
-HCl buffer (pH 7.4) ¢10 unit (OD)
/0.8ml BEDLDEAT,

d. #%Z# DNA 13 thymus DNA H&E®
#100C, 104 MMBESS LGB LT,

N THr—AFXALBRIKE

SeaKem HGT 7 7= — 2 (Marine Collo-
ids) % 40mM Tris-gfE, 20mM Eefg b )
v &, 2mM EDTA buffer (pH 7.8) 0.8
% BB INBIEME Ulce PRENCIXFEER % A
W, 50V, 10mA, 5RRRER 0.52¢/ml §
& @ Ethidium bromide (Aldrich) T204 s
PEUENERE T CHRHE LY, DNA 4%
E~—#—] (Boehringer Mannheimnm)
Zavir—p LU THEHLL,
®) ERAHEDOEER

A 260 nm i X BRI E X OF Bio-Rad
Protein Assay #{fif L7,

(9 F0Dff

DNase 1%, RNase JB#0 g, BEHEOFE
#HPH BECHIER IV 2MEE 1+ v OHE
TR ERDOWTIIEE LY OB U,

54 |

1. S.sanguis ] OSBRI LHEEOIL
B Challis#, T5#kEdH 0.88Tho
7zo lysozyme jH{k, Brij 58 #L##, Sepha-
dex G-100 X 5 ¥ L @B TIHEOELE N HE
<h5b, Fr. 1, Fr. I, Fr. M #B %, Fr. 1,
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Fr. I iz DNase % E 3525, Fr. I ik
BObhlehst (F1, B2, 3). ¥k
RNase FE#IICTFROSEIZ DD b ic d
> 7o

2. native thymus DNA #Xg+ LTHW
7= UV #:1c X 5 DNase EdHIES B, Fr. 1
& Fr. 1 0% pH #ffix & e pHS.5T,

Table 1. Total recovery of cell surface
DNases and protein contents
. . Volume Protein
Strains Fraction (mD (mg/ml)
Fr. 1 24 2.05
Challis
Fr. 1 10 1.07
Fr. | 22 2.30
T5
Fr. 1 12 0.98
-~ Fr,I
Q —~
€ 01r o 0.5F
« X
~ -
» -
g 3
ke b
o £
® %
3
g o L. [
30 40 S0 60 70 80 90 100 110
Fractions
Fig. 2. Gel filtration on Sephadex G-100
column of Challis DNase.
Solid line : Protein,
(O——Q : DNase activity
% Fr. I
L ~, o Fr. 1
= o g% Fr. 11
N
ke <
R
] E o
3 £
E o
A
o L. oL 1 1 1 1 1 1 1 1 1
30 40 50 60 70 80 90 100 110
. Fractions
Fig. 3. Gel filtration on Sephadex G-100

column of T5 DNase.
Solid line : Protein,
O—C0 : DNase activity
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Bk DNase DFR ik 9.5Th » o ik
Fr. 1 & Fr. I © DNase jF#:1x Ca’*, Mg?*t,
Mn*, Cu™ DEER L > THEShich -7
A%, Btks+ DNase i Mg**, Mn** CiE#HIEX
H, Ca*, Cu® T4l & iz, i Cu* o

[o]
0
)
-t 0.5
"
pe] A/A/
A
-
o
o
]
@
<
A
o.c L 1 L 1 3 L
5.0 6.0 7.0 8.0 9.0 10,0
(pH)
Fig. 4. Optimal pH ranges of the extrace-
llular DNase, Fr.I and Fr.II.
O——CQO : extracellular DNase,
®—©O .l
A——N : Fr.1lI
—~ A/ v \A
Q 2+
b ,/ Mg
-
o~ 05|
>
e
s
bt o
3 Ca
[
[0}
:‘2 extracellular DNase
a 2+
Cu
0.0 ] 1 ] 1
0,001 0,01 0,1
Mol. concentration
Q 2+
w ./. g:a
e~ et
- A Mgt
>
-+
7
o
H
(4]
o
o
w
% cell surface DNase
0,0 ] 1 1 1 1
0.001 0,01 0.1
Mol,. concentration
Fig. 5. Effects of metal ions on the DNase

activity.
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HEE TELREEIR (K5) .

3. SDS-Polyacrylamide gel electrophore-
sisCE BN TEAMETFEL. ] O TERY
85,000~90,000, Fr. I o % hix#740,000~
45,0000 fE% & (K6, 7) o

4. 0.8% 7 r—AF LEKKEITZ BT,
Fr. 1 & Fr. 1 1% & 412 native thymus DNA
2 DNA, fd DNA %L C&Z# DNA o3 L
THEEEZRLE (®8, 9, 10, 11D o EHKIK
HA#EE DNase © native thymus DNA &
U TOBEEEE X Fr. 1 28 Fr. 1 XbhkT
H5HH (X8), 2 DNA = fd DNA &t LT
Fr. I 2 Fr. I o REWSHEREERLX

A

66,000
45,000

34,700

24,000

14,300
BCG.
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8, 9, 100. ¥, #Z&H thymus DNA
%t LT Fr. [ % native thymus DNA =3
%50 EDOEMHITET Licas, Fr. T TikiE
HETRRD bR, -7 (K1 o

% 2

Starosciak® S D4 Lt S. sanguis |
Challis #DHith#=ED DNase DHFIERFEDR
L, S L ABERHHERET S, sanguis |
Challis ¥k & /) #ERRT 5 % B\ CTHifA# g DN-
ase ¥/ HEL 7, L2 L, DNase y% 44> Fr.

I £Fr. T opFEZZREHh, #85,000~
90,000 &£ #940,000~45,000TH b, HLOHE

C

 Fr.

Fr.lI

BCG.

Fig. 6 .SDS-PAGE of cell surface DNase and marker proteins.
A : marker proteins, B : crude fraction, C :Fr.I and Fr.II
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= L7-3f%ED DNase DA FRIZFhFh
C 55,000~ 57,000, 55,000~ 56,000, 52,000~
. 53,000CE s /e BT, F, Fr. 1 &
I X0 Fr. T2 &b pH 8.5 0% pH ik
HL, h b D DNase fEf:ir Mg?*t, Mn’t,
. Ca’t, Cu’* D2 i1 4 vick > CTHEX
1105 . o WG E b boBE LR Tk, 20
L EELD S, sanguis 1 Challis REH
WD DRIFRRE D Hile B R OER DD,
B DB S DERLEDOERLONEL
T\, Challis # & ABEED T 5 1Tk
PR bRNC L X OBV IS
1x10% ; ; DT WEEZ Bhb,
° 05 1o The, SEREBHLIEE LBRN &4
Fig. 7. Calibration li;l::l;’; élosr:;nict;ek marker FeosEL 3 BEMEN DNase kRN
DNase * DR TR, HTE, 2fligEL A+

on 5% SDS-PAGE (A) and Dalton
maker VI on 10% SDS-PAGE (B). v, i pHIBEZ L (4% DNA g

Fr,I Fr,I Fr,I Fr,II Fr,II Fr,II1
M 300 200 100 M 300 200 100

l){lO6

r (n)

Molecular weights ( Daltons )

Fig. 8. Agarose gel electrophoresis of native thymus DNA treated with Fr.I and Fr. II.
M : DNA molecular weight marker II
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Fr.I Fr,I FroII Fr,II
nl 100 200 100 200

Fig. 9. Agarose gel electrophoresis of
native lamda DNA treated with
Fr.I and Fr.II.
nl : native lamda DNA

CHRTHRIGHERELE S DR TR > T3, 4
H, ThbHEEROIER CILESEELCE
thOFRBWIL, REEF I DNase 23th & h
Tl D FELE LD TS E W 5 2 & 2R
B LT,

LoL, BEEESE JEOLD LT 55
E, MBS E B A1 DNase O fFENFH
INBDT, 5%I1X S. sanguis | DifSErE
Bk oWT, lysozyme {4k, BrijsgiusEs
1o C DNase % /ygt L, TOHFAEXERTS
WERB D EE bbb,

R A CHBRDO 7 3 7 AR O/ HHI T -
TR WD T —REEDENTONTIE LR
BThd, LhL, MERIAEHCH O L
DEEZDLN, ThZhIPEEKERB CTER O
DNase & LTHZEL, ThFhoifesidsd
Mg xe, HOHRBELIBEOEILE R W THE
TefkElZEH-TWwWb EBbhb, $HBEDI,
Hhsk DNase & Fr. | KX O Fr. I o=

209

Fr,I Fr.lII
M fd DNA 100 100

Fig.10. Agarose gel electrophoresis of
fd DNA treated with Fr.I and
Fr.II.

ThbDRAEE= = P OFEXHRHT LT
ETH o

] B

1. S.sanguis 1 Challis #:& T 5 koW h
225 b Htk# 8 DNase @ Fr. [ & Fr. [ %4y
WEL7oo ok, MBEHEZEZRD bR, -
2o

2. Fr.l & Fr. I o TFRIZZTREFRT
85,000~90, 000 & #740,000~45,000TH H, &
k5t DNase D4 FH:24,000& 13 % o fc{ # o
T o,

3. Fr. 1 & Fr. 1 0% pH i&fHix 8.5TH
b, ENOOBREEC 2 fieB 1+ vizgs
R IIE D - T,

4. Fr. 1 & Fr. 112¢& %1, native thymus
DNA, 2 DNA, fd DNA, #Zi: thymus
DNA #%#45f# 17 Fr. I i native thymus
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FroII Fr,II Fr,II Fro,I Fr.I Fr,I
M 300 200 100 M 300 200 100

Fig.11. Agarose gel electrophoresis of thermally denattred thymus DNA treated with
Fr.I and Fr.II.
M : DNA molecular weight maker II

DNA LT Fr. T XvEuiEELrRL, fl 72
O DNA KT Fr. I "guvwiEl2m L

ABSTRACT : DNase fractions, designated here Fr. I and Fr. were isolated by the lysozyme
digestion and Brij 58 treatment from aerobically cultured Streptococcus sanguis 1.

Optimal pH value of both enzymes was 8.5 and metal ions such as Mg?*, Mn?*, Ca?*, Cu?* did
not have any effect on their activity.

On the other hand, the extracellular DNase activated by the addition of Mg?** or Mn?* but was
inhibited by Ca** or Cu?*. DNase activity was inactivated especially with high concentration Cu
ion (0.1 mol/ml).

Molecular weight of these DNases was determined by SDS-PAGE. Fr. | was about 85,000~
90,000 daltons and Fr. I about 40,000~45,000 daltons. Molecular weight of the extracellular
DNase was different from that of cell surface DNase. On ().8% agarose gel electrophoresis both
Fr. 1 and Fr. I hydrolyzed native thymus DNA, lamda DNA, fd DNA, and thermally denatured
thymus DNA. The specific activity of Fr. | was higher than that of Fr.  when the substrate was
native thymus DNA, while in another substrate it was smaller in Fr. I than in Fr. I.

From these results it can be concluded that the cell surface DNases have poor uniqueness on
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enzymatic activity, while the extracellular DNase has special activity that the enzyme hydrolyzed
native thymus DNA only. There were differences in the DNase activity between Fr. [ and Fr. 1.
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