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Streptococcus sanguis 1 DEHT % Deoxyribonuclease
DRI DT

EH BH £ 7F )
BFERAYEFROERENEME" (6T THED)

(Z4F 119835 1 H17H)

8  Streptococcus sanguis 1 OFEAT 5 DNase 1 thymus DNA %2531, mono-, di-, tri-, tetra- %
L T3 52K & % oligonucleotide #EE L7z, Z# 5D nucleotide it Sephadex G-25 i2 & 3 %L 7 u~ b
777 14—k TM REBETTO DEAE-Sephacel A A v Ry uv b 7' 57 4 —DHASbRIC L > TK
Mant, £z, 0.8%7 F o0 — A7 VEKIKEITIZ BT, native thymusDNA 722 zfEA LT, §2.2X

10°dalton F TW4HEL 72,

UL L% 5, A phage DNA, fd phage DNA, 8%t thymus DNA, #ZM% A DNA iZi3&<fEEHL %

oz,

Z D¥ERIE Streptococcus sanguis 1 DEET % DNase 28 thymus DNA R U CEWERESEL TV 5

BT 5,

Key words : Streptococcus sanguis 1, reactivity of deoxyribonuclease, gel electrophoresis.

& B

bhbiid, t MOERCEET 2 Strepto-
coccus sanguis 1 DEEN LRI HERER (Ex-
tracellular deoxyribonuclease, LA T DNase &
BR3 ) 2 DEEREEIL, W20 b B EL
AR ERE LEE LY,

DNase D% Db DIZZFDIEHOE VLS
RKEL 2DRZAEIhTWE, DEDREBOD
WHlicHZ X7 vy RO Y B ATV
&R INAKS BT % $ O T Endonuclease & F¥H5
Shd, b50ED, BEHIZVEIRY X
VA FFORRKCMET X 7 v 4 F FETI
ERALTEFRLSE/ X2V A F FREIDHL
T#T<{ Exonuclease T& 57,

Streptococcus sanguis 17> 5 538 L 72 DNase
i RNA Widg-zEELrREY, B%HY

DNA XU CiEEHE5 <, native DNA 2R
R T BV L5 endo- BIOBER LIRS
ns,

FIThhbhiy, KBERIC X5 DNA &
YORIER &, FHHRNUSA O DNA 2 H
WTRIEEERET L O THE T %,

"B K E

(1) DNase D45rHERESL

Streptococcus sanguis 1 (Challis) #37°CTH
QBE U AsEho EE R BREL, 90%838
i BERICEEIREZ £ N2 T & ¥, DEAE
-Sephadex A-50CHERLIZbDEFRAWE, 2
OEEFESHE 13627, 3units/ml DEEEFL TW»
Y,

Reactivity of Deoxyribonuclease from Streptococcus sanguis 1.

Tkuo HAMADA and Masaru KANEKO.
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(2) DNA ®E

native thymus DNA (fF4-MaiRtik, P-L)
130.0001M MgCl,/0 0.0001M Tris-HC! buff-
er (pH 7.0) T500ug/ml EE TR 12,

A phage DNA (Miles) +¥10units/1.1m] B
120.001M Tris, 0.001M NaCl, 0.001M EDTA
buffer (pH 7.5) TiEMEL 7z,

fd phage DNA (Miles) 20.001M Tris-HCI
buffer (pH 7.4) T10units/0.8m] EE ICEMEL
72

BZM DNA i3 thymus DNA 200ul, A
DNA 130, 27units/30,1 %100°C, 104-REH0%A L
72D E AW,

(3) 7Hu—AT VERKE

FFiHEZ SeaKem HGT 7 # = — X (Marine
Colloids) # Av>0.04M Tris, 0.02M CH,COO-
Na, 0.002M EDTA buffer (pH 7.8) T0.8%

(W/V) BEWCIMBEREL Y kEEIx15
cm(L) X 15ecm(W)x 0.3cm(H) D KE X DA T
28 rv—t % v, FB A0 1lem(L)x
lem(W)x 0.3cm(H) & U7z, BIRITA -+~
7 v 7 EEREBELE PAV-100 (Bt =M
W, EIRT50V, 5 RHEE L 72,72 8, tracking
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dye £ L T0.2% Bromcresol Green (BCG) &
WEERA L, KEETH0.5ug/ml @ Ethi-
dium bromide T20 I U EIMREEHN T T
DNA /Ny FEEHELY, RI 74 V8 —TEE
‘BE L1z,

(4) Sephadex G-25% WiEi#iER LU DEAE
-Sephacel 1 A &7~ 757 4 —
thymus DNA 200g1 (500x¢g/ml) & DNase

20041 % 37°C, 18R IS & ¥ 121, 0.2NHCIO,

WIR2.0ml 2902, WL LT EE% & D Sepha-

dex G-25 (Pharmacia) # 7 4 (1.5X50cm)

TTr VRGBT, ZRZNEDSFE %KD DEAE

-Sephacel (Pharmacia) # 7 4 (0.8X15cm)

BT TMERERFEET T NaCl #0.14~0.3

M T linear gradient ¥&H %2175 7%z, BEHIC

I 7 MIRE %E10.02M Tris-HCI buffer (pH

7.0) 2 WY, B buffer 8 & T buffer O

GEH13600ml TH - 7=,

(5) DNA #'H ¥ DNase O RIGEMH
DNA #&E L DNase ORIGFHFEFR1 IR
TEDTH S,

Table 1, Various conditions on the reaction of DNase against DNA substrates

DNA

Volume of DNA(kg or units)

Volume of DNase

Reaction time at 37C

native thymus DNA
native thymus DNA
native thymus DNA
native A DNA
native A DNA
native A DNA
native A DNA

fd DNA

fd DNA

thermally denatured
thymus DNA

thermally denatured
thymus DNA

thermally denatured
thymus DNA

thermally denatured
ADNA

thermally denatured
ADNA

10428( 5 ug)
1004( 5 ug)
1024( 5 1)
304£(0.27units )
30.£(0.27units )
30£(0.27units )
304£(0.27units )
30.£(0.37units )
304£(0.37units )

2004 (1004g)
2004 (1004g)
2004(10018)
30¢£ (0.27units )

30l (0.27units)

20044 18hr
50044 18hr
20048 3hr
20044 18hr
50044 3hr
50044 18hr
50048 24hr
20044 18hr
50024 18hr
20044 18hr
5004 3hr
50044 18hr
5008 3hr
50044 18hr
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Fig. 1 Gelfiltration on Sephadex G-25 of acid Fig. 2 DEAE-Sephacel chromatography of acid
soluble materials. soluble materials in 7M urea.

1 2 3 4 5 6

Fig. 3 Agarose gel electrophoresis of hydrolyzed thymus DNA.
1 : DNA-molecular weight marker IL

: Hydrolyzed DNA by 200u1 of DNase for 3hr.

: Hydrolyzed DNA by 500! of DNase for 18hr.

: Hydrolyzed DNA by 200u1 of DNase for 18hr.

: Native thymus DNA.

: BCG tracking dye.
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(6) DNA STFEOHIE RRICIkBI S ¥ ¢, ZDEH» 5  calibration
0.8%7 70— AEBIVKENZBWT DNA & curve Z{ERL17e 2O~Y—h—WCEHT 5
FE&~— % —1II (Boehringer Mannheim) % [d] DNA ix A phage DNA # restriction endonu-



Molecular weight {daltons)
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clease Hind I TYIL THBShi-b DT, #*
h¥h, 15.58, 6.36, 4.38, 2.86, 1.49, 1.31,
0.37, 0.092%X10°dalton D3 FEE*EHIT 29,

154 i

1. Sephadex G-258 & UF DEAE-Sephacel iZ
X370~ b7 574 —DERMS  Strepto-
coccus sanguis 1 (Challis) @ DNase & thymus
DNA fEF L, # D4 #EEEY) 12 mononucleoti-
de &% di-, tri-, tetra~- F L TE iz k& Xk
oligonucleotide Th-7- (X1, E2),

2. 0.8%7 Ao —RABERKEDHORERED S
DNase l& thymus DNA % $92.2X10°dalton

(#1300 base pair) £ TiZaEL7: (M3),
412 DNA #FE~—»—1ID calibration
curve #7R7,

3. ABEF (3 1 phage DNA (linear duplex) %,
fd phage DNA (single stranded circular) X}
LT, W OO RIGRETRA DL THO

15.58 X 10¢

1 X107

L

6.36 X106
4.38X10°
2.86X10¢

1.49X10°

6
L X100 1.31X 10

0.37X 108

1 X10°F \0.092><106

0 2 4 6 8 10 12
Migrated distance (cm)

Fig. 4 Calibration curve of DNA-molecular wei-
ght marker II on 0.89% agarose gel.

EEXEEE 8 [ 29-33, 1983

BEHIzLCHIEEE RS, 2TFEDET,
B & U restriction fragment 3R & e o
726

4. BZEM thymus DNA, #Z&M 1 phage
DNA e L T HRRCRIGHEIZRD s i
holz,

% -3

Streptococcus sanguis 1 (Challis) DEAET 3
DNase 2k % Calf thymus DNA D3&T
monomer %% % T { 250 oligonucleotide
BRI ENI,EBI0.8% 7 a—X 7 VE
K[IKE I TR AREE532.2 X 10°dalton UL &
THEEIND Z Eh o, FEED DNA KT
5YEfE endo- BERAT2 L Bbh 3,

7z, @ DNase HHEZHET 254, B
ERICOERET sBBHNE 2 EET S 2
CIEDZEOBFREREAMLZ FENELN T
%M, 2.2X10%dalton D57 F&% &2 DNA I3
LBROZ &% o BAEEDE L i3k & F R
LTLEIDTHEEME L TERS LRV,
DI EMSDH, ¥ VEBRIKESH 2 ERIT
SHENRDLLEbLNS,

—EDSFED S %% linear duplex DNA
TH#13.2X10°dalton DX FEX*H T 2 2
phage DNA CABER*FH & ¥ CERKED
ERAT, UL Liass, BRE, KICERH
BEDFEREREZTATH A DNA RSTESH
by o 72 o [AIRIC single stranded circular DNA
T#%H 5 fd phage DNA CHEAE B 5
T EEE RS oM, 51T thymus
DNA, A DNA 2BMB L7235 DICDWTHER
Hih, RERZLZDFEOETH 2 I3E
ED fragment ZRHE SN o7, 2D L
i, ABEFRIT thymus O A DNA WZERT
% %% phage HIRD "A#H DNA Ci3fEAL %
Ve DI, —KEPHEN DNA 2 EICbE
9, native thymus DNA cEEM2ENR
2ET23DLEDbRE, LhLinss, &
AL 7- DNA EH MR b © THEMAF
LT <, BRIz DTHLD TSR
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W OO DNA I DWW TR ZIIZ 32 HEH
H5,

X 5z, KEEED thymus DNA LA OEY
ISk O DNA, Hr»iESEENREL e
® DNA i@ L TERETRL, VAV AHK
DO DNAKE -, v
A DNA #3853 Z &7z S EMmEhkD
DNA 7 2#HilbL, EREKEISHICBI 3
Ny 2779 FOHEEZFIALT, 74VA
genome typing DHOENLZFEROVEDLL
TIGHTE 2A[RESED H 5,
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& i

1. Streptococcus sanguis 1 (Challis) DEET
% DNase & thymus DNA %#%f#L, mono-,
di-, tri-, tetra- & 512K &% oligonucleotide
PREHL I,
2. DNase i&, 0.8%7 #u—A¥ VELKIKE)
S DFER, native thymus DNA %#92.2x10°
dalton % TIZHEEL T2,
3. A phage DNA, fd phage DNA, &%
thymus DNA % U CEZM% A DNA iz g -
TS TERA Uo7,
FMROERIBUREHEREY SRS
(BRARE) THERELL,

Abstract : An extracellular deoxyribonuclease separated from Streptococcus sanguis 1 destroyed the
thymus DNA and then produced mono-, di-, tri-, tetra- and other oligonucleotides.

These oligonucleotides were determined by the combination of Sephadex G-25 gelfiltration and DEAE
-Sephacel ion exchange chromatography in the presence of 7M urea.

The results were summarized as follows : Only thymus DNA was hydrolyzed by the DNase and its
molecular weight decreased to 2.2 x 10°daltons on 0.8% agarose gel electrophoresis. However, the DNase
showed no enzymatic activity for A phage DNA, fd phage DNA, thermally denatured thymus DNA or

thermally denatured A DNA.

It suggests that the DNase has high specific activity for native thymus DNA.
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