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On the preparation of a highly purified and fibrous deoxy-
ribonucleic acid from amylase-producing bacteria,
Bacillus subtilis var. amyloliquefaciens Fukumoto K—49

Takeshi Sasaki nad Yutaka Osajima
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saleylate, PAS L ugid) @ — BB AR AT .
X b EeF s —av o YO (R T ENEEA]
i,

7=/ AR RS LTS, LIILER
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LLTEZBRAZEET 2 ElNkE LT T
i, SRR LicENikERnk i &R
BALATHRNEDS, T15—¥R/A LTI
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Fig. 1. Appearance of the separation of
the extract of Bacillus subrilis.
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Tahle 1.
| |
Preparation m B (0'01-%) - € (?) ' r DNA* | RNA*
| Ve S | Max. o Min, | Max/Min. | Max. | Min. | () | B ‘ %)
I~1 | 259 23 ; 0405 0212 i 1.%1 2890 I 1510 ! 4.2 304 | 8.1
I2a . 259 | 233 | 0350 | 0172 206 720 | 850 | 63 | 343 | 104
I-2b i 260 232 | 0.530 0257 206 4320 ! 2090 3.8 49,3 I 6.6

* The figures are expressed by the amounts of nucleic acids corresponding te the
color intensities developed by cysteine-H250, or orcine-HCI reaction,

T—RME 42 E PO OMREL: LD TELLT
BHRM{eRARLBEG R, 2t 014M NaCl iy
G LTS, ROEE LTI A Huh 1M NaCl
T DNA {4 de. € OfBREROTRL R
LIEMIC AT EiEAR 0B LR LR 2EROT
W3 — TR ORI R S it ode. —F, B
Bl Wik ko BRAKRER 3L KIM{WRER L ok
, CoOfiz DNA 234 TR0,

Tl =k MAT RO LB 18 Gkig
&) BDNA &I 0oTcRNEELEDRS
HIEEBRNLUTAE. COBEROYELELEBR
FIR{ERITE, ChdgbE LT 3mEFs2n. B
W 250ml £ 2{5%0 B E Fra—aipicl
CERMRIRERE A Uk, 7 5 RiEC R 28
FoWTEOFL 100ml @ 2M NaCl-001M # =
YRV — Pk B S AL TR R P
LFEAhh Ltk iRikic L0 R@EG4 13EKERIL
TRRIE LcifiE 68 ml 2. Tht 2{E5Em 95
Tz —IPIEC LRSI o iR A A
55, Goh bORKRMNAEDRIL T ARDETHED
Foo BAER LT 185 meg OfR 22 5k,

AR L, BERAEE DNA DR
B8 pRxEoRBRIRERINERLEE LA
o LAEBYESN A b B, 100 me O [—
Za % 20ml o 10 % CaClg iCR&%3 L, 10,000 r.p.m. T
30 M EEECAMEE L TR . BRI A S 10%
CaCly 5ml il LEMM STy, B #oy
BELABMZ 000 1 EHEl Ui fBohk
BaER EFE 1/3 BB Tz —nFNL,
HfRRLBA . DTk L D MEE B
WA, WoKEBZITEG, g DNA R L
M5 %Ik DNA 87.3 mg 47, (& K
—2b). % I-1 LU P [—2a, [-2b 03
FOFIHEER 1 RICR L.

Eita I—2a ORI BT KRGS L dioT
ARIER DT aRiT i ot dildh A ov s & Adlme &

hpuhh I—2b itk otb®sz 0, AoHmME
L7z DNA 34Dt b @A R0 s8R
TR L7,

Ik 4 13 Escherichia coll @) /' F— AiREMD OB
MEET = /—wikT DNA 5@ L& 5, DNA
B BBLOSEOLDICE~THE DNA
BOFESERAITEMNTE . B subllls o> DNA
Wb RBET (ST Ema .

wh T KREBRII SRR I—2 oINS AN 513
M, T3/ —ANBAERKCT v —vi3E
TREATEZOTR TOALNS Al EADT RS
FLOTHL, FRPE 80g £ 200ml o 0.2M
NaCl-01M # xR~ —FEBRLT 37C ik
Y F— A 50ml ENAT 10 SRS LS
TR L 2.

BH) EMTICRENLY P L 7R FORELHS
BRDEMALNR, BEF )P 2 eRALTLED
HORECESRL DR,

HHAR LRt R ARE 2 HAD 95 % T
3 —-NMCIEALT, BoniiBiEiamic 2T
SEL 6% PAS i 350 ml i BRR L7z, T
WH7 s /—r 3BOml ZTNETRRET 20450
@, 10,000 r.p.m. T 20 FRAELHEETE 0%k,
HEHADOT w3 —nth (HRNESEL T b
# /=D EUTHNWE) LEE, ARG+ 0H
LT 2M NaCl 200 m) & LT 2 AR 4C i
BLi. #oakra—F 2 FuTra—TREN
EROEL, RPRNHOSVERLNRILSE
T Mo, BEALLEEZZEEOT v —
MBI RO T aifcRikIEBE R, 10 % CaClz 60 ml
S A e TR W o WY A s X (Wbt L W
T 1/3 DT a—ailnEt DNA Ohivvs sl
e iAd, v, 50ml o 2M NaCl jcieh
LTV —FEREA S, chi2ffEoTra—n
oo R AR oEE L S i oAk DNA (Na #D)
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Table 2.
T ) - '
Preparation :f:::ve leLgitnh —T e ) E* (FE N ’! k ! e
"‘-(ngﬂ) * | Max | Min. | Max./Min. | Max } Min. (%) | (&) | (&
ma oz | 2 | e | oms | 230 | w0 | s 7a [ 601 | 160
II-2 ‘ 260 231 ‘ 1.935 | 0.790 ‘ 2.44 6730 2750 89 | 20.1 5.3

Fig. 2. Preparation of B. subtilis-DNA-II-1.

60 mg iE& II—1 24570, AN
BEDOT

EWAKRL T
B2 RICRTEHCHhEh DNA GO
B AR ARG 2 BT,
BT, MU7 =/ =i d b, R a2
L 180 g /LR ZE T DNA i f 2 bill
JEER Lo pu kA% Waring blendor ok eic L D
Tl dlEFE LT1% EDTA-02M 2

Fig. 3. UV absorption spectra of prep. Il-1
and prep. II-2. Absorption were
estimated on 0.002 % solution of the
preparations,

Ty — AT D, COF L — PRI
Zinmi 3M ik —# (pH 7.0) T Mt %
o, &5t 5— Cally WA TRE 2. @5
72 DNA @ vy aliize ki kb v — 2 8ic iz
Tip oKz L 30 mg okt B —
2) . COFRIE 901 %L dENic DNA SEO
am@@"ﬂaﬂf; i 111, 11—2 @/kr' a’fx@lmx
ARS P BIUSNERE 3, H2RITELL.

AKEle b PR R ) —wa)ft@ Toaa—
WENRATELC L, BTN S F — s G
J iR AR AL C Wil Lol

, kER =1, II—2 {3 DNA % SO il ek

Do ohER L L THASOFEDIBINED
CTHoHC EaMO. BLHICAOR N ST D
FL— bEABEINEE D DNA ol R LTSy
Rainw e AICIEE SN ANETHS .

= I 22 [—2, I AWl T 72 /— Wik ic
&5 DNA AT 2T E/chi, DNA - L
TIXC o, N DNA J§3iEE LT &
T % SDS, W i DNA Jgllp:s LT & H

LA P VT A Yy BREWER ST S

Wik U2 iR 1700 % ) /5 — LR ‘JSLE, T
a—WiEMNE L2 Tl E=2 LT (—&4ii132
55 g AT HE2), 7 =/ —wik, SDS B EUA L
L7 b w4 vy ibE RIS IS D T R & L.

=0 MI—2 B8 it L7 =/ — WIEETD
Z 14mg © DNA =5 MI—1 %i}7

3R -2 ) J'F — APREKR O Tiwva—wic k
4 mg( 750ml ¢» 0.14M NaCl hichE4+4 <1,

G SDS ¥ifi (456 % 7T ova— it b Lizhd)

90 ml A, BT 2 R L. Nl LB
T, FMTE M7 50g © NaCl Zix IM &
L, X5ic 10 R4 L TH £ 10,000 r.p.m. T 20 4
ML L, o hk BEESREO 969% Tiva
—PiC{EE, NORRILBEE . CcOWREN F
Aﬁm%%?UTMD.gth%ﬁ®ﬁ§1¢K%
FONEOIERIIEFIET O TS, cnE Bk
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‘Table 3.
Wave length | E (001 %) 1‘ € (P) . |
Preparation | pro 0 ppin 7 e A B I DNA | ENA
i | Max. | Min. | Max./Min. | Max. ' Min, | @) | 2 | @
(ms) | , | U B At _
1111 261 235 | 0900 | 0485 1.86 | 3440 | 1860 | 61 430 | 113
-2 261 285 ; 1180 | 0575 205 | 3850 | 1860 1 95 | 530 | 136
HI-3 261 ¢+ 235 | 0670 ' 0325 206 1 5970 | 1970 ' 51 320 116
. i | | i
Wed LT 440 mg OENERMCIN B SDS (B X <Ykt L.

RS — IS, b B T ORI 175 ml
& H0 i, 16ml v35% SDS #fiEmNAT
15 CRYT®, 11g o> NaCl sy
Lz BRSO T v — v e NG T 53R E 5k
L, MAczdtic &0 2400 250 mg 57, $lin
ToOMNE Y Kifb #r e 9 ARLPRAE L 4. Thml
0 10 %5 CaCle R % L F 4 4 XL Tigh L, A
A MLy LT o B, LTC 13 fory v
— e T (R TRIR R T e ERBBE STk T h D
Fo. LAt 474 me A HI-2

R N3 ik sbg RIS T o sl
WA G LT 200mt & Lo,

cAUC 6ml N QLM A b F b v v Lin vive
S DNA o 80N 5 &b 5 fil o
DY AT/ A TEB e, ik L DERERDL
A ek L TR TI--3 8 mg Efif.

pinh I—1, 1U—2 5 .kof HI—3 &siliitiaeni 3
Bioasd.

Yo =1, NI—2, 11—3 ¢ itic £l
iit, DNA G20l Tcisé, SUSE, 7
P 1V T A N VATl N QEVRTE | 73T | P fiae ¥ il
ONUIFTZ RS Jplexish2ikeh Ao, MR
PRECHTW ORI RS HOTIFEE 5. CaCly R
BT HRAVE I DO b b &
MO GH & EMFHE &, NUEE kit SDS
P c o CaCly LML o I IRELITHE 2T
ReOOE, 3 LE@oiil ot Wi s s D
TH. 2P L7 bwd v o TERRHIEE, 7
F—E oy ER T AT CHE B A AR S el
Tk s9L5. oAt Skl la-nTiko oL

&4 Iv SDSikic.k % DNA MRSl ciMfa
IRATH A 2WRR C L, IBEAAR S RE S
W LN ENORELAL LI TO S, s
BT H LMD IZLENITLETE
HB00E, O NiEE B subtifis 0 DNA RWciE
o k5 Sl & W Htoddi, Gk II—2 THo
fro CALREAfERDR DNA WBLOBG & AL O T
T2l b TH LHt, B subtilis  DNA SR
AU RO E O ST AT i Lie &
ZAUINIHEY 00 o ThiET M hAs B haod.
Marmur [5it SDS % T« Ofikdym o DNA
WREFIE T LOT, O Lo jilke FidnlT
e B AT - L .

S0g o) alighikiey gt ikt 250ml o 01M
EDTA—0.15M NaCl (pH 8.0) =% Lk L.
SEAEAREN G ¢ 01 M EDTA-0.15M NaCl (pH
8.0) 250 ml &AL, VS F— L 100 mg A
T 37°C ¢ 60 SN Landi S U, i
25 % SDS ik 40ml Zina 80°C 1 10 43HE B
it IM I 2 305 KIBNIR AR 2 — 4% T0 g Inai iz
510ml L#g-ofeids 2! OME U —FICEL, H
o sudahb—=4 YT iarTra—n (24:1)
ZIWAT 305K, 10,000 r.p.m, = 10 SR
L Ao KIRMR 420 ml U<y P TERINE D,
RO T 2 — G R T DAL T 2 M
Tl E LA U SRk i lkBb i
[ & & Aie-ote. UG 337 mg (& IV) JR0rES %
A RiIToRT,

ENCEER R FR DY ol S R ACAT MBS FY bR A% Sgel PN
R E LT S T SR L DT OB

Table 4.
| Wave length | B (00! &) | e
Preparation ,gpee Topgi "\ " L. 8@ » | DNA | RNA
| tmay | Max. | Min, |Max./Min.!l Max. ‘ Min, . (%) | (%) | ()
B ] IRE N Gt g B g
v ‘ 257 ‘ 240 | o470 | 0330 I 1.42 f 2070 ! 1460 | 70 | 203 6.6
| [
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B Ewie. R APED RoDTIBIC Cally
s, BEAOETEOTHRL TR 24UNE L
ThAHI.

chBofEE S B ic RNase QBBR k> Tied
% BRNA %, Protease #LPNIC 2T EI'1®ERLIC L
NEE DY, OO S B subtilis [iGT7is
LOTIE { hoMEEs S0 DNAKRR AV LT
DB RER BB, 32D B subtilis Jp & GHLL
@R DNA SRS 5§10 O B i ik £
.

H ¥y

Bacillus subiilis i@ DNA J%iiEe LT, Hifk
FruyAalh Fxs—vik SDS EBIURA L
F e YRS L BT L s, SR, 1B
PRk, RN EROIREELB IR T = /-
nifd SDS EOTHiRELEHIHITHDN. Bk
T, Bfbh vy AAMEES S R
F e /e LT, fERRRY s LT ELR
1= Bacitlus subtills O30 Ik DNA gLholykl
o) Ui,

COEBER LB AN LR R T = S~
i kBN ER ko KRR

9, T 23 —w/ERHTCH D Bacilius subtilis var.
amyloliguefaciens Fukumoto K—493i% 30°C T 20 1%
PR ®, LRk L OEEEY, G14M i
b+ b U v AT HMAIES L, #i#id 8,000 r.pm.
T 20 SR ialT A, cokdrLTHORAR
AL, O14M Kk + + ) 2 2—001dM s x
YEF LU LEHC RS (BRI 1g b 3~
5ml) LT, VVF—a CBE@H 1ml B0 ) F
— LSRN, Tmg) A THHELIgAss 3TC
TH5~0 SRS s ioBamL, 2RO BET
WA —CiEA LT LA iR B D i LT
HE. WLEE 6 HD PAS KISH N (HEOBMIEK
i lg 70 dml) whEr+4 20T, &5
BONET =/ —MEMATELT 0 SRR, &
W 10,000 rpam, 20 SRR & D A8 L 7R
7EFEE 2EHOTAI—LINTHERIEILHR

w22 M1 5

OFRFEHEET 2. © okl EB EE S5 2M
Hifk# b U o AR L THRIEVIRT 1 eI
BLUHARLFITIouhvbi—F 2 FLT T~
A (B: 1) PR DT DTG Uk
2T v 2 — RN USRI IO R S U,
20k 10 BRILH v o LRI L, 10,000
rpm. T 30 GHlEOHET 5. LR3IS0 1 Ho
Y v a— A AT S RIEIRIKL, DTl
{bFr Y oA LTy —FHliEL, Ta—
AT, WA, T—F BT MRILERIZ 20, W
HEEEARAR DNA T 2.

e DRI D SRR T R Ao d ok
8 || R —HERRAR 12 & TFID R I A BRI R A TRl
OREELET.
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Summary

A highly purified DNA in fibrous state was prepared from the cells of amylase-producing

bacteria, Bucillus subtilis var. ampyloliquefuciens Fukumoto K-49.

The bacteria grown to the



EAR BRI 7IF—YEERLLORHERRT A+ Y KERORY 61

logarithmic phase of their growth cycle were harvested by centrifugation and washed with cold
(.14 M saline solution.

The procedure for the isolation of DNA was designed for 100 g of wet packed cells, The
cells were suspended in 500 ml of 0.14 M NaCl containing 0.14 M sodium citrate. The bacteria
were not lysed by a treaiment of deoxycholate or SIS but sensitive to lysoczyme., Therfore, the
cells were tysed by 100 mg of egg-white lysozyme under agitation for 10 minutes at 37°C. After
incubation, this viscous lysate was poured into 2 volumes of ice-cold ethan¢l and centrifuged,
The sediment was homogenized in 400 mi, of 6 % PAS, then, the suspension was mixed with an
equal volume of 90 % phenol and stirred for 90 minutes at room temperature, The emulsion
was centirifuged at 10,000 r.p.m. for 20 minutes. The resulting upper aqueous phase was
removed by suction and poured into 2 volumes of cold ethanol. A white fibrous mass was
wound up on the end of stirring rod. The precipitate was dissolved in 50 mt of 2 M NaCl, and
deprotenized with chloroform-cctylaleohol (8:1) untill very litile protein was seen at the
interface. .

After the series of deproteinization, the fraction of DNA was precipitated with ethanol and
dispersed in 20 ml of 10 % CaCl: and centrifuged at 10,000 r.p.m. for 30 minutes, The super-
natant fluid was poured into 0.3 volume of ethapol and the precipitate was discarded, The fibrous
material was removed with a glass rod and dissolved in 2 M Na(Cl,

Finally, Na-DNA wis spooled on a glass rod as a white threadlike precipitate from the
solution with 2 volumes of 95 % ethanol and dried in vacuo after dehydration of ethanol,

Thus, bbrous DNA of 90 % purity was obtained. The yield of purified product was
satisfactory,
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