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Streptococcus sanguis | DNase 4k HL

mHE BH £ H FT HEERT
B R w &7 g0

BTEMRFEREEN O BRREYFEE (L &T mHEBD
(%At : 198245 A15H)

48 - Streptococcus sanguis | OWKIBEW LEFENS DNA #4531+ % DNase ¥ 7B, T4k

FRERZRE Ui,

DEAE-Sephadex A-504 F v e~ 1+ 757 4 —B L VBB L b ZORBEIIN6 5T
»Tco X BIC Sephadex G-100ic & 3 ¥ AJGBT fr.a & fr.b AFEINI, &4 D5 TFELH24, 000
#98,000TH -~ 7oo =B D DNase OFEF pHigut pH7. 0~9.0c b b, LD 22D — 7 BVFE LT

Mg A A v o X hiEE{kXh, Ca 1+ v TRlHEIRIC, —H, RNA i LCiEEL R 3
native DNA 2B a7 L, B DNA 8 L Cit30%iE SIS 2ME T Lize

#

RxiZe " OBRAIISBELIE Y VHRED
W T Streptococcus sanguis 1 DLDPELKHI &
#FC DNA %% 4% Deoxyribonuclease

(LT DNase &Bgd, ) RELETAHAZLHR
WIELEE LY, MlE oL T%5 DNase 1288
LTI TCIRABVVVERE? 21T &L,
KBEHE, “ FYREY, BBEBSIVws35+ 7>
R EBE L DAY BT LR TEY, Z04
{EERERSVEMCBH IR TV 5, HICAR
Vv EBREOEAT S DNase X -0 REF &
DEAEBRED BEMFPICR K Ihb o &
M OERNCIEZ R SR T 59,

=7, e rBBERCHEETS VY REOD
EDTH D Streptococcus sanguis © DNase
EOWTORERDIe L, F@Eb Ikl &
15 DNase oW TikeH5R Ty,
4B, FxX Streptococcus sanguis 1 DR,
EHEE FEPCRWE I i DNase Ok

JOREELRAL, oL PHIERE KRR L
D f‘%&%—f Ao

#wHEFE

1) Rk O SHRFE

B RRIY Streptococcous sanguis 1 Cha-
llis (NCTC 7868), / Mikk& LT Sterepto-
coccus sanguis 1 T5 (FhdUHBHRE
B TR L7, 5% Todd Hewitt Broth
(BBL) 500ml & 1 x10°/m] BEOHE®K 1.0
ml 8 L37°C, 18I GasPak Hic X%
BEREEEXIT > 7

2) BEDOLTEE I U

RERZ 4°C, 6,000r.p.m. 20/HELL
THAEYERE, LB 500ml 2BETTH 150
ml T L. ZhiIBERHREE0% @A
AL T, 4°C T—HHE®R, LUk
hEx 4°C, 6,000r.p.m. 307 HEERELL, £3
FF K CHEIREE, £ARKY 40ml EHE
L, ZhuxfEesdk (crude fraction) & L7,

Isolation and purification of extracellular deoxyribonuclease from Streptococcus sanguis 1
Tkuo Hamapa, Hisako Honpa, Shihoko Tasika, Takashi Yanaciuars, and Masaru Kaneko
(Department of Microbiology, School of Dentistry, Iwate Medical University, Morioka, 020)
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3) DEAE-Sephadex A-501 # v&#as =

= MISTFT 4 —

Crude fraction » DEAE-Sephadex A-50

(Pharmacia) » 7 & (2.5%x15cm) &REF X
¥, step wise & 0.1M, 0.2M, 0.3M NaCl
HEECHM L. 1fraction, 3.0ml 37
Sy gvavyr—THbl,

) Fare=tr 757 4 —

4 AR EFIE Sephadex G-100(Pharmacia)
ZHV, 75 A0k 1.5x50cm DR FEHAL
7z .void volume OB H X Blue dextran 2, 000
(Pharmacia) #fffilL, BHHL-EBIT UV
=% — (ATTO) THEHE LV 2—#— LK
#1706 %7z, 1 fraction, 1.0ml ¥o7 3
7y gvavyx—=TH%D DNase [EEOHE
LT o 7e U EDOEBEIILT4°CTiIT- 70

5) nFEOWME

BasFRBOEE R HH % A\ Sephadex
G-50 fine(Pharmacia) T#¥ 1 27e=bt 735 7
4 =%\, TOBRHBE,rLEERVIERL
foo A LR A B I Molecular Weight
Markers. Sigma, (Lysozyme: 14, 300 Mw,
B-Lactoglobulin:18, 400Mw, Trypsinogen:
24,000Mw, Pepsin:34,000Mw, Egg Albumin:
45, 000Mw, Bovine Albumin:66, 000Mw) T
HB,

b, 0.02M 2 -mercaptoethanol
0.02M phosphate buffer & 10mg/ml EE
BHL, BOKBODOREDH\VITHEBMTr r<
PSS T4 =TV UV aE— D Y- DB
POBHEBEEYEN L. FH LAY 5 41X
1.5x50cm, Vo=44.0ml, Flow rate=9. 3ml
/hr (GB¥) Th %5,

6) BEREEOHIE

a) DNA FEX Vi

DNA #XRE#H I ¥AVWTy+—rvic
FEREZES LR AlLS well (6= 5mm)
hl, BREE~17rE<, P THEAL
720 37°C, 607MIRKGH 1.5N HCl #¥# 1
Azl well OFEICERERTED S
hicb D% DNase FEMEEM: & Lo
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b) RNA s#EX¥EiHE

RNA (hAoEERESE T % 0.5%&Ts
LR, 2 %W Bact agar (Difco) %/m
z 7z 0.001M MgCl, in PBS (pH 7.0) G,
TRRIMBERE, ¥y - VIREE PR AR
L7, DNA #EXWPiEE & ARCBERY Ah
% well (9= 5mm) ¥ Hiti. 37°C, 2
Ris#, 1.5N HCl #E ¥ well A EHW
RRDONILDO R HE®EE & L, ¥,
Ribonuclease = v + v — 1 & LT Ribonucle-
ase (4 HES - 1) 10mg/ml PBS %4
L,

c) UVHIEE

DNA ({4 iR#:P-L) % 0. 0001M MgCl, i
0.001M Tris-HCI buffer (pH7. 0) i5001g/ml
BEECHEMB LI, =D DNA XBE® 2000 fE
R 50p & ERECINZ, 37°CC—ER RIS
TR, B 4°CrEHR LI 0.2N HCIO,
® 2.0ml %z Cl02ME#EL 3, 000r. p. m.
15RO, EEERRY ok x Ei (B
UV-210) T 260nm OBRHEHHEL,
37°C, GOZHEINCRIEE A 0.001 33 % BEk
B% 1 unit & L,

7)) BEEHEOER

A 280nm ik BRI E & Lowry-
Folin #" ©, E#ZEAEIX Bovine Serum
Albumin F-V (Armour) %\, BEH*
TERL Lz,

8) Eji% pH BEDHE

HHH LD L TE W72 0.0001M MgCl,
% N %,720.05M phosphate buffer (pH 5.5,
6.0, 6.5, 7.0, 7.5, 8.0, 8.5, 9.0, 9.5, 10.0)
DENEFNORIKZ DNA % 500pg/ml BE
CEEL, “hi DNAEB®E & L,

EERW 50p] wxi L, DNA FEEBEK 200¢ %
m%37°C, 60BIRIGH, 0.2N HCIO, ¥2.0
ml % fnx 105 B#E &, 3,000r. p. m. 155 %
DL EERE D 260nm TORKE X AE Lico

9) Mg 1+ vEIVO CaAFvDE

MgCl, 5 X0t CaCl, X +HE®R LI D%
FHL, ZhZho(. 1M, 0.05M, 0.01M, 0. 005
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M, 0.001M O 5 B DB RBREIE-o T2 £ L
T DNase 50p] wxf LA &% Mz DNA #HE
¥ 200p £37°C, 60HIRIEZR8) LA
DIETHEEYRE L.

10) #%#: DNA D&l

DNA % 0.0001M MgCl, #n 0.001M Tris-
HCI(pH7. 4) 25008/ ml i 7% L100° C,
102 M Ui, MBRITZA L 4°C &R
L7

11) BRIXEE

BERXRBREE ey 7 2 X RGE L LT
Hydrolyzed starch (Mann) % phosphate
buffer & 4°C, 3 WL EPELL CikBi#
B L oo W phosphate buffer [ =
0.1, pH=7.8, B 0.5(H) x 1.5(W) x
24(Lycm, pENE 200V, 3 MO CT-
oo BERTE, B 72y 2% lcmT28) D
HL, ZEK 2.0ml CHH LEBE L DNase

HEAHE 7 :124-130, 1982
%ﬁ%iﬁq% Lo

2 B K &

1. DNase DUILE & iE#:

Streptococcus sanguis 1 Challis (NCTC
7868) Bk & T 5B (L HEKE) DREBER EETND
W& Rk © DNase # 58 L, X bt DEAE-
Sephadex A-50 & ¥ LB TEMNL L, &
ML DBRIXE 1 D@ H TH 5, Challis
B, TSHELARETHY, BEUEIS~6F
Thotee (FE. 1)

2. DEAE-Sephadex A-501C X 54 A4 v &

Brr<b 374 —

step wise 2% NaCl i BE THE LR
e+ % neutral HWE L DNase &4
bR EBRE RO BRI, ¥ &, Challis
B, T5HEINE, EHEICAETHD,
ERZFED o, (K, 1, 2)

Table 1. Activity of DNase at various stages of purification

Strain Preparation Volume(ml) aclt\iISisey(uni ts/ml) Protein(mg/ml) Activity(units/mg)
Crude fraction 35 5440 3.38 1611.9
Ts DEAE fraction 104 982.8 0.54 1820
fr.a 13 390 0.15 2600
fr.b 4 750 0.08 9375
Crude fraction 38 1720 1.13 1522
Challis DEAE fraction 122.5 627.3 0.41 1530
ir.a 10.5 400 0.12 3333
fr.b 3 850 0.09 9444
0.3 Ezoo& 031 g 20 A
2 E p\ 0.3MNaCl .%0 2 “i “ P-3MNaCl
<02z rTTTo SN - N
= |5 om J \f UL 3 : . % N S
g | vy 20.142 UV o
L0142 o ‘\l [__;p% a - .l x‘?ﬁ;,, . . eEEN
) s | : S L ﬁ‘ o L 2N * /1" \‘; A A =2
A o ot o
ol— o j % w gsisees 0 ’ 0 100 150
50 100 150 Fraction number

Fraction number
Fig. 1. DEAE-Sephadex A-50 column
chromatography of T5 crude
fraction
O—CO : Protein
@ —@ : DNase activity

Fig. 2. DEAE-Sephadex A-50) column
chromatography of Challis crude
fraction

O——CQO : Protein
@ —@ : DNase activity
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3. Sephadex G-100, G504 5 &7 v =<}
757 4 —

DEAE-Sephadex # 5 » Cf% b/ neutral
HEi4r% Sephadex G-100T#» L EB% 1T - 1o
FEAML2OHY, FRLAREEIZRD D
h, fr.a, fr.b &Lk, (B 3, 4)

¥ 7z, Sephadex G-50% 5 A4 CERMHFED
BEENORFRBBEREIYERPTOSTEYER
Lize fr.a (3£924,000, fr.b X% 8,000
Thole (K. 5)

4. DNA 5 XU RNA @35 KiGHE

DNA i LT crude fraction % f\ 710
S b604 F CIEEEEE Lz, ZOMKE, B
BlOREE & & R HKEI ML 605 TRIFH
BiwEZzL, (K 6)

DEAE-Sephadex Hi%, fr.a, fr.b &£ 3iC
BRI O.D. B LR Lico —F, BRFIR
BREWTHEESEIBUFEHR LI, %

u

£

~

210001 0.4

=

= iy

7 B

z N3

I = i

S - !

= 50013 0.2

Q = ' \

4 3 | ;

Z = | i

a 0.1 | R
!
N Boo-

0= 0

40 50 0 70 g % 1w
Fraction number

Fig. 3. Gelfiltration on Sephadex G-100
column of T5 DNase
Solidline : Protein
O——O : DNase activity

—

0001

<
S

fr.b
—

Protein (A 280)
o
L

w
g
I
&

DNase activity (units/mg)

T4 5% 60 70 80 90 1w
Fraction number
Fig. 4. Gelfiltration on Sephadex G-100
column of Challis DNase
Solidline : Protein
O——0Q : DNase activity
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7o, RNA &t UCARBEFRILEM: 277 23" DNA
DHRERG LI, (B, 7)

5. Mg 8XU' Ca 1+ vOHE

MgCl, I X0 CaCl, @ 0.001M, 0.005M,
0.01M, 0.05M, 0. IMBEEZwIN L CRIER T
Teotcdzh, MgCl, DRI X - TABEH
BEEE IR, £ OEFEEIT605 KGR
T 0.005M~0.0IMEBEAMTTH - 1o —7,
CaCl, o TRECRE AT, BBRE TR
W EIhSEAPRE R, (K, 8)

6. DNase OE # pH BHEORE

pH 5.522 % pHI10. 0010 & ¢ DNase ik

100J
g0l T " _lysozyme
= \{-lactoglobulin
Z 80 r.a
Trypsinogen
£ 70, Ny
= N
g 601 \
c Pepsin
£ 50 \‘\_E\gg albumin
5 40 Bovine albumin
0

40 4.1 4.2 43 4.4 45 46 47 48
Log Mw

Fig. 5. Calibration curve of standard proteins
on Sephadex G-5( column

1500

10004

500

DNase activity (units/mg)

0 1 1 1 1 1 1.
10 20 30 40 50 60

min
Fig. 6. Activity of DNase crude fraction
@®—©@ : Challis
O—0O:T5
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DNA agar plate

Fig. 7. Enzymatic activity of various stages of DNase preparations
on DNA and RNA agar plate

A:fr.b, B:fr.a,

—

0.0 o— ,,1:7’/‘0\\0\

o—

DNase activity (A 260)

T

0.001M 0.01M 0.1M

concentration
Fig. 8. Effects of MgCl: and CaCl: on
DNase activity

O O : T5+MgCl:

@®— @ : Challis+MgCl.

®—@® : T5 +CaCls,

@— : Challis+CaCl:
HMELICE A, ThEROKBE S THL
ORI S kB AR LI, T, DEAE-
Sephadex HEi4/ iz 5\ Tl pH 6.5~pH 7.0t
TR XV pH 8.0~pH 9.50 kD v — 27 %
b pH OFW & & AL Blbhu i,

fr.alXpH 8.5~pH 9.5ff:xrD > v 71 v —

7 %75 L pH OISR TOEHITI R I eh -

HEAMEE T : 124-130, 1982

RNA agar plate

C : RNase, D :crude fr.

0.14

A\ 260
\D\
/

T
3 bej 10

Fig. 9. Effect of pH on T 5 DNase and
Challis DNase activity

O—0O:T5
@®— @ : Ch:llis
@—0: fr.b
A—AN :fr.a

tzo fr.b i H\»Tit DEAE-Sephadex i/ &
M UM D e —272R LI, (XK. 9)
7. BEREKBEC X D08
DEAE-Sephadex ® neutral i)y D ¥ 7
v, 7 BRKE T RAT 200V, 3 REEIOHKE)
TFr.A, Fr.B ® 25045y % %1, Fr. Al
S T fLiE L, 2h0EAED80% L ET
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A
0.14 0.14
)
1%
&
< >
~ Lo
z <
£0.05{50.051 n
%0.0 .S':’ X !
o]
s8] —
a Ay
bz
[}
0_ 0 T T T T T T T T T T T T
— 0 +
Fig.10. Electrophorecis of Challis DNase
O (O : Protein

@ —@ : DNase activity

Hoteo —7F Fr.B (% anode fliicBE L &,

b OES DT ESMIT Sephadex G-
500 X5 S AV REDRER Fro Al frra BID
fr.b CHAET DB 2&T0s, Fr.B MELT
BTH2 fr.b Y35 c—r %80, (K.
100

8. BEMH DNA w3 5EH

RZEME DNA & mEZEd: DNA w3 % Az
RO B L L A, HLLCBIEKE
DNA T 5 EAIX20~30%MW5E Lic. (K.
1D

% 5

Streptococcus sanguis © DNasel”B8T % B
Z2it Starosciak »® DHEDOHXTH S, HH
Doy LT Streptococcus sanguis 1 Challis
o DNase % Lysozyme B THHCHEH
TRl MR B /E L, Sephadex G-200,
G-100, G-752 LT CM v —x, BR&KE
Wk BnEDOEE, DNase 1, 2, 3 DO=@t
FESEB D, FEEBDED 55000~
57,000, 55,000~56,000, 52,000~53,000 &\
SHEMSWATRTHAD LELTWVWDE, b
i, DNase1, 2D%# pH KX pH 7.0TH
H, DNase 32 pHI0.0f:ECH D =BERK & b
Mg 1 # v CiE#E{L S h, Ca 1+ v CikiE#1L
EhTREBIhIR\ELE 5, Fio, BF
t DNA w35 G bRz, RAHED
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1000

500

DNase activity {units/mg)

30 60 120 240
min
Fig.11. Response of T 5 DNase and
Challis DNase activity for
thermally denatured DNA
O——CO : T5 DNase+native DNA
@——@ : Challis DNase +native DNA
® ® : T5 DNase+denatured DNA
P—— : Challis DNase+denatured DNA

DNA I v 4 %% DNA o f»AEE ik hizl
We L TWw5b,

% h> Strptococcus sanguis 1 Challis
Bris LOT S BROBMEFRER EEP WL
7z DNase DB H A AL TRHRICHEL D,
B b DNase 12V {05 @ mi-
croheterogeneity 233 LT FEMC
W2EEETAEBPbhE, THhbb fra,
fr.b THDH, £42DHFRE fr.a #3924, 000
fr.b 73% 8,000& Starosciak H¥2 & L7z
DNase LT KEL RicofBrhm LT\ %,
LaL, fiofbsrtERii v < o0t -
ZEBEB D, Tt Mg 1A v THEHLS
h, Ca 44 v CRERLIhI. BREE
whizzx b pH OFE, LB DNAR
W AEAMNTEL, RNA RIMEALRWRE
ThbHo CHHLOERIOLEGBRBELET
% DNase &BEEEBR RBPCEWIEIh
DNase XG0 223D LD
i, B+« o R\WiE Lz DNase HFRH
S CIREAACB SR, oz o8I
HAOEDONMREEL Y BEE TR 2 OTh- 1
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EBAER DI RBR L BEH D AVl
Tk, BidoMEEEREED DNase B3
PR &8 T TRl O BB T RALOELK
I fbhoEBECERANBBIRIcbDL
BEbh 30 BHBE CITHTH 5,

£143 Challis %R XU TS5 HriFREE
L, D@k % Lysozyme #¥E L -CHifaEsE
BieHE#T%5 DNase # 0 BEL, Wx 2 Bcpg
FREORHE, T7ib donor THHMLEND
REBE L, b THEMCEHEINDG 25
2ALEBEH LI EE 2D, ¥EHIC, DNase
DR L ORI DNAcellulose H %\
1%, Cepharose 4 B & DNA % coupling X
7. Affinity column %{ERE LT, BEREME
DETHEC ECHFERNCHERT L LNELH
5EBbhs,

BEEXREE 7 : 124-130, 1982

2

=

1. Streptococcus sanguis | DPETEEER
EE» S DNase ZHBRE U, BEELS
~6f5THoTe DNase L XHLTCRBHELE
L, W< oh isozyme d BT S,

2. TR fr.a $24,000, fr.b # 8,000
TH -T2

3. Z#pH BiXpH7.0& pH8.0~pH 9.5
THol,

4. Mg 41+ vick-»TiEMIEER, Ca 1
TV OREECIE IR,

5. Ribonuclease EHITR bhicho i,

6. DNA wH R, E <, B2 DNA
st U CHESEAIET 3 %,

Abstract : DNase was separated from culture fluid of Streptococcus sanguis I and another

biochemical properties of DNase were examined.

The enzymatic activity was purified about § fold by DEAE-Sephadex A-50 ion exchange

chromatography and further Gelfiltration on a Sephadex G-100 column.

designated fr.a and fr.b were fractionated.

Two DNase which

Molecular weights of these enzyme were determined

by Sephadex G-5( gelchromatography, fr.a is 24,000 apporoximately and fr.b is §,000.
Optimal pH range is 7.0~9.0, there are double peak. This enzyme was activated by the

addition of Mg ion, but inhibited by Ca ion.

On the other hand, the enzyme has not activity for RNA (Yeast) and has specific activity for
native DNA. The thermally denatured DNA is poor substrate, 30% of activity decreased.
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