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On the Desoxyribonuclease activity of a Bacillus
subiilis strain producing amylase

Kenji Watanabe
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o EiREED 2 TH5 Desoxyribonuclease (DNase) DEFSrORBIIE S, B3R
OGRS AR UIRTET b RO £ { HEhTw5. 2K DNase
%, BEESCAEL PR pl %45 DNase I &, FIREW/E AL
pH #Hel:fiicA 35 DNase II KB 282 5L fThv T34, HOXKBILHEE
L HOTILAR .

Wi DNase (1 —f%ic Mgt GiE#{bEh, pH 7.0~75 wEE{EY $ 5, DNase I i
ET230:82 60 Tw5. EHEMENOHRRAR, BT 1 7 ORI THE
BRHERELT IR B ABEROBERER T B L L TR L 2205 54, ATt phage
JRIEE ¥ L C{ER L - Baciilus subtilis var. amyloliguefaciens Fukumoto-K 499 %-ki4t &
LT, HoEmuamiihrigmtrhRogioe, KolZoHeibhetif
515

E OB L OB

Eide DNA KR OEE TR, DNase icfks DNA SROBLFcIb
NBEZETHD EBL BTV A0T, SREHOIE Ostwald ZNGHSE & ML,
M DNA o DNase {EMIK ST TFEBELL.

(1) %5 DNA oWE

TS wpE TS 0.14 M-NaCl ¢/ L -Cifgogiias & b, 1M-NaCl ¢
R DNA 2R ickiii k&% 2 {5 ethylalcohol iz Hif ORRIUMA RS
W5

= 3% octylalcohol %4ty chloroform CE:EH L, EICHERED NaCl fili, alcohol
AR b SEL TEML , B4k alcohol, ether CEE#, CaCl: # A /- desicator ifi
G L T DNA B E L. #BED N=122%, P=67%. % Emax(260)/Emin
(230)=2.1~2.6, ¢(P)=8000, Biuret Kisk#: Folin N i3 0.05% LIF.

(2) BRBRE

R E I T A 0 @KL E H 30°C TR 18 R ka5 .° Jiid 100m!

OFEEIR Y b1y 1gr ORI, BOAEEL TS, B HECRIEIE O 20 §% H oz
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BACESRL 10KC OB HEERE (AFER € 16 508 CHRYHEETS. 2w
TRRERE 2 RO ClRE L A0 LR A MmBR Rt & LV, B
B { SO E A & SR T 5 L FBREOWESEE L AR 1 5
nD. CHAEENE L THERTAEA Sme/ml IERAGLIES L HSH 2 i
B U THML .

(3) MEERTESERA Ik

KB LT 015% DNA Im/ (Fikler 0.05%), il 1ml, 0.1M MgS0O; 0.15m!
(BAEHEE 5 > 107*M) # 82°C O{EEHIFAIER L IBE AR A, A8 L h Rto
BFANEALIOIRTHETS. © 155 I8E, T 32C & b S0k
e 1m! HEHERIRA ONEDTIEM, R L Clitfrd 3. KO SELE LTk 5 4
RS CHE TRRERRIL B U Az, DRI Fh dFRORERSC AT 2
HTBTER R 3638 Pb. HIBERMUILET 304 BB fo. KORERIS, AR, B
W% 7,4, ¢ £ L DNA BEOThE 1,d f 352, BANHE(Tw), JEREEE ()
BWHTHEL BN,

Bt
Voo = Tot — 1 = 4/ — 1 = dtfd¥—~1

B OB NI VISR LR X2 5 b rirgEemsTon d R Y-~ el C
bahb, LMK d #HBLUTHRK, fe=tf—1 L LTR#HINED fitoTo®
Fctk D DNA Sasty IR — e » L tRb e L.

ZE B E B

N FiEREEEHSES DNase FiEORTR
B A AR D BUG O MBEE T & ol e — R cond L 88 L fodn < 71 5.

Rsp

08 f——o——o

boiled extract

.\1 extract
- 'l —r

[} w 0 30  min.

Fig. 1. Change of viscosity of DNA solution. Reaction mixture
contained 1 m/! of 0154 DNA, 1m/ of M/5 Atkins-Pantin’s
buffer (HaBOg-KC14+NasCOs) plI8.5, 0.15mf of M/10 MgSO,
and 1m/ of enzyme solution (cell free extract).
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S e L Crhi B i AR 5 SRE Lo AL . 100°C ¢ 5450 5
R D BRI e DNasce fERiTsEcdbiva. RIS OIMEREIrE A DR EFE
kR CITEHIRENGRT 30 45 T Mok EE— R A RS K ACERGE < TR B

(2) BEROEMESRTE
Laskowski e? al® (FERENA 7T OIKRIO K=1x10"? % % ->T one viscosity
unit (V. U » L= i

K= lt logﬂ_m:—o

Bt

AL vty Gretms t3F0x 0, t EEEROMAREE (relative viscosity). FEEiL 7
DLH I Ny BEME LT3 & D 20 47 MO POERY 52 bR RIFTICRTS V. UL
(K= 10% k LTdrtadiciic.

deoFhoR YA HET a5 K Offr#sE, DNA FLORGRSM~rR2
i, #53 Fieasshndn L BRI AR ORBELITC, X DNA 3@y
A ¢ A T-RSOINTEENES . Bl Rl F i REtEozn ke LTEN TS
B2 L 7z,

(3) BREmIPLEESELORER

b DNase (18l L CIERICALE Th 5. 24 Mo Bkl iR & 4R T 5 544
ML e ofEiE L oBGETT. Mrsoritind, 40°C <¢S5HEhET 55
HeoTIEMAT R L, T0C GG XLttt .

V.U,
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| theoreti
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Fig. 2. Relation between the value of K and the amount of
enzyme used (mg of Iyophilized powder), Reaction mixiure
was the same as in the experiments of Fig. 1., except the
cancentration of the enzyme N (nitrogen). Cell free extract
generally conlaines 0.7~1,1mg N per mi
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V.U,
0% theoretical
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Fig. 3. Relation between the value of K and the amount of
DNA employed. Reaction mixture was the same as in the

experiments of Fig. 1., but the DNA concentration varies
from 0.5 to 45mpg.
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Fig, 4. Heat inactivation curve of DNase action. Incubation
mixture was the same as in Fig. 1., except that the enzyme
solution was treated for 5 minutes at the temperalure stated.

(4) DNase F{ICRIES Mg*, Mat oR

DNase @£ i1 Mg* ¢ B Ihs0 R+ Hneiiimsake MgSo
DA A B L CHIRIIIED DNase JEHA IR L L. RV H 5 Eicrd.

AR E HEB 3 10°M © Mg CHoMeiEEsha. Bific Mot ©
WL MnSO, 2 BVTHRHRt b RIEEOCRECHE I AFENHLAR IR,
LA LR U T REESROEEY R4t Mgt mhrefll2icfncids & Mn* OBk
Mgt ofhic it i« B (E6E).
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v.u.
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Fig. 5. Efiects of magnesium ion on DNase action. Reaction
mixture contained 1m/ of 0.15% DNA, 1m/ of M/10 phosphate

buffer {pH 8.5}, 0.15m} of M/10~M/200 MgS0O; and Im/ of
enzyme solution.
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Fig. 6. Effects of manganese ion on DNase action. Reaction
mixture contained 1 mfof 0.15 %5 DNA, 1m/ of Atkins-Pantin’s
bufier (pH 8.6), 0.15mi of M/10-—M /200 MnSO, and 1m/ of
enzyme solution,

(5) e pH EICROD DEREN

pH 85 LI F-Git Sorensen ¢ M/10 phosphate buffer, 8.5 L £t Atkins-Pantin
@ M/5 borate-carbonate buffer #H - CEEREHOEE pH #E L. BTHI
HofRe Ry

Hakim? ¢t 8-hemolytic streptococcus group @ cellular alkaline DNase ©Fri§
Pl ik 85 ThHHAWH T AL, £ OMfiEd DNase ki EHLCR#RAFEY 2T
VWA EEbRTWS. FEIEERR LB bM< pH 8.5 FhiicRlfE% AL cellular
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Fig. 7. Activity curve of crude extract of DNase from B. subrifis
strain at different pH values, Reaction mixture the same
as in Fig. 1.
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Fig. 8. Enzyme activity of lyophilized preparation at various

pH valves, Reaction mixture was the same as in Fig. 7. One
mi of enzyme solution contains 10 mg-lyophilized powder.

alkaline DNagse A7 =9 ~BET5L0TCHES. L LIMHEPTORMEL 1IHMLES
¥, RIEROPELHEL B L MOMKALONE DNase Ol oH Lkt L Fn
U SEOHIIR D TR & B BRI RO 7 2 b o ARIOBHERS Hivton
= AR TR R E T 5.

(6) WERNEROMEFRALEE rH

IR & BRI T 5 L MROBARRAM S0, BB he kR IEL TR
FEL, HoBEEE2E pH R fofT, B o4 o ¥ 450 Tw
S /2 (B8 E). (o THEFWILIMEIERL TR 2 L.
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P #

T & 7 — YL EEW Bacillus subtilis var. amyloliquefaciens Fukumolo-K 49 O-F a3

BihiR e Desoxyribonuclease fEM:4hPecRE LA, Zhik Mgh, Mo* ©
MiEsh, pHAS5 M REEIEE -+ 2 kP of R Ch 2 e b L1

b IR R T B W O ML R % b KBTI AR SEIRC R < AR
RS fEERA TR AFRUBERCEA CEHoRRRL T
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Summary

The existence of a DNase in the supernatant fluid of sonorated Baefllus subtilis
strain was confirmed by the viscosimetric determination. The reaction is roughly
of the first order and the value of the velocity constant, K, was used to compare
the enzyme activity. The optimum pH of this DNase iz 85. The enzyme is
activated by both magnesium and manganese ions. The enzyme is completely
destroyed by heating at 70°C for & minutes.



