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Deoxyribonuclease 112 & 2 f%ER#1HA 5 fiF
AR & b-form £%ER & D

HRERRERAY  REFUE
i

FERRFREEFEH  ECFHE

H A& T

DNase I (Z& WA U7 ph-DNA&E b-form DNA
E DR

Feulgen D5 ELDTHIH U /- a—EEBIARRIC v U
EE VB Ly 7 LT F R EREE B L, ¥
EMETL a- B e MENRL 3 bBIFEF6N 3,
Z DR b REE DY FERIEE A 5 iz a 349
& 512 Matsuda et a16v7)liﬁg&'$t:ﬁ’§:é A4
LT F v OBEERIIOVWTHEL, 7433 )R
X7V 7—+1 (DNase I, EC—3.1.4.5.) Th3 Z
RS AIZL, 2D b—f%EEIS random coil str-
ucture TH % Z & #7472, DNase I DRI
WTRTTIZHS»IZERTWEN,Y ZHhTH -
MEBAAY (RTAYIL, v Ay, TNV,
ANYI L, ZyFl, AbOayFIL, HFIY
b, HELTNY T LE) THEMLE B S0
SRR T7AY T L3 BLEELEEPEB, —HRICH
WENTWVWBERRETH 3,

DNase I 12X 3B DOUNTIZRICHRMIZ L > THE
Baxhad, bI3BREOREMEIH 3,19

SRRABCEI L UV BER AT INMERE L
L, MgA A+ ViBE2BMEIZRSL, FBERMET
DNase I #fEF &€ 155 N 29084 Ki%# (ph—D
NA) OYEBICEIME L b-1EE &% lBRET L 7=

KERMES LUHE
1) DNA:

A) 177 Y BaiR A 5B % J5iR2 O % TR
BUTKREMEE 2157,

B) BEMMEEIIRIEE A)DHETEH RE Y,
0.015M 7 =~ v EY — ¥ % &% 0.15M NaCl (pH7.0)
IZEMEL, 100CISMNEAL 722 0°Ci@adm L T15
125

2) ph—DNA:

REMFEEE % 1mg/ml DEEE120.15M NaCl (pH
7.0) TAMRL, ZDEKIZ DNase I (=) vH—,
Sephadex G-200 /7 7 & THEEI U 7242 5) % 4R i
0.3mg/ml 12% 3 K5 I12HZ T, 30CLORIRE 5
T3, 103EHIZEDTA (5L ¥ Y7 3 VUK
) 2PERMLTREE2E D3, ZORIGH #
Sephadex G-200 # 7 4 (1.5cm X 70cm) % Fi\2 C0.15
M NaCl, 0.015M 7 = v &> — % (pH7.0) T&EH
SHET T 3 3G KB/ TOD260 nm DX { »
¥— 7 RED THETZ®RT 5,

3) BIEMSEOHE

1%E2\Z DNase I #ER & © /=658, HileH 5l
SN BB WE 2 RO FETHE L7z KIGE
# 1.0ml IZFFZEHE/K0.5ml % A 2 CHEHRE 3MH% k
) 7u—VEEEE (TCA)ZM X, 0°C5 HRIKER,
10K G10%35& 0 L L% #20°C T 260nm DR G %
T

4) R=s¥—yaw N IFTT 4

7 v b= No.3, 5 X35cmDiEKEH V-, BEH
#HE130.15M NaCl, pH7.0% 5 012 2M NaCl —
1.0M NH,—0.01M ") > Eg#Ef&#E, pH11.01 02
D2DFERAW,

@l 0.5% VATV TN—0 (X)V7) D50
%A 5 = VBRI TS HREHAE, 5612
5%FY 7T VBT VEVERBRIZOTHEL 2%
60°CHIMR 2P CHZMR & 4 72,

5) THO—RAT 4 X7 BELRIKE :

T A — A A =37k BAIRE D 2 fERIEEAKIE
2L, [ERDAZEER (#BF0.04M Tris-HCI,
0.02M EtEe Y — ¥ — 2mM EDTA, pH7.7) ¢ I F
Yy aTav A F(100ug/ml) %H0Z TERIKEF



297 OH @ oWoEs

TNVEEST, BALAETNVETAAIEFT A
B (—REAyyanZFEFruFfuriry bO—
BFTL&H3) IZFHHEL, Eif3omf2RE D2 A IR
3L BT 3,

HAEH%#0.7~2.0 g % 10m M + ') ZHCI-0.5mM
EDTA (pH7.6) 123 a¥EBED 5 % (w/v) 2% 3 &
DI Z 72 4B4& % 0.05~0.25ml IZIAMR T 3 . REE
a7 IVIZER L 27°C, 0.25mA/Tube, 1 BERIES
KEL 2o BERAERTHSVEIREL, BERIZT
SHEERET 3 E 4L Y VAORRE L U Bl
xh3,

6) mifEphiR GREZIE) :

#i# % 0D260nm A#90.512% % X 5120.15M )
VEEERR—0.015M 7 * VBV — ¥, pH7.0 12 &
AL, 20C KV #RFEL, REEIZHIT 30D260
m ZFEA20COENOD EDEERT 3, 2D
LR L DR E BTz,

FTRTOEERZEUCRAWVAAIZE, BA 4+ vk
2T ABER T2 M LB THW A, —#%
REDIT & A LIECEOBRE S $ 2 3 FAES L
D EHREW,

ERBEREER

K% DNA, Feulgen’s DNA ¥ & U Gulland et
al. OFH LS THM U 7= Gulland’s DNA %#0.15 M
NaCl, pH7.0D%HE CR——ru< b2 B o7
R, TNZThO REBRNITRLAEZEL T h
HFEFIZE &% 5%, ph—DNA D Rf 130.95TH Y,
b—1%H LRI CREE 2R L 720 Fl—3K % 2M NaCl
-1.0M NH;-0.01MY) » Eg#2fEHk pH11.0 D& T
B L &EREE—ThH - 7,

1.0

0.8

0.6

0.4

0.2

origin oO——@ @
1 2 3

B 1
0.15MNaCl, PH7 .00z B 5 8%
BOR—IS—703 T 574 —,
1.ph-DNA 2. KZ#DNA 3. #4%Z#DNA

Bendich et al. 19| Feulgen’s DNA %zt & [d
HERORE—7 V=7 — Y VESEER v
—N—7uv b E2BEILE>TVEH, ZDEEDRS
fEIFHRAD REfEE D AKE W, ZDZ &I Bendich
etal. DI L 7= DNA &, HiHBRIZEW TRES
FRICUNE24E T3 8 28 EL2 U &R, A
EOBAESEL 22D Ebh 3,

BAAR AR

TASDNABR T ADEIHEVIIAEZESIZE -
THEEPREFEIN TS, ZA&EDNAZRA I
BT 5L, DIBFEDOKEREY» SN, BEIE
B DOESEPRIFRKC 51T IREEIKRE I ERT
5o WL FAIRRE L ORGRERICH S b T L,
V7L FHEPBRONE, DY FEA NG
BHOBIRE L HED 772V (G) Y F ¥ v (C)
BABLERET 3, T 4b5LDNAOKRER
DILTT=V(A)EF IV (T)REDAELES
T, $2GLCIHE3ERDAZEETHEDL>TWV
53ZLiE, TbV V=) y sERIAS bR S, 2
DG, CEEEDEVWDN AR LAEZAITNIC
SWZEIZEB38DThH B, 723 74 FiigIE
BEBIKETS3HEEBELT, RYXILAFFIE
—F&® polyelectrolyte & Z 2 S h, {E#HD [ + v ik
BEAEEMARER W ELPRET I EHELS
h3, —FDNA (BEMHDNA) IZDOVWTHE
BE L XTI ERE & OBRIE Y 74 NG & 3% 5
T, BRI 7HAELSRS,

ph-DNA & Gulland’s DNA X°5KZH: DNA & [Flf#,
VI FHEAE S W72, b—IERE XS e
TIREM T T 7 L% 57287123 % b 5 ph-DNA 1
TR TH I L b— KB I — ARG E 2
5h3,

RIVATVTE REDRIGHE :

b—1%4# & & U ph-DNA % 260nm DIRFEA0.5& %
5 & 5120.15M Y v BsfEw (pH7.0)1I2Zh Fhe
L, 3%RNVAT VT REFRMLT3TC, 18
MRS O Lz 2 DFERb—1%4EIE 260nmlZ F1F 31K
FEEEAHIZ0%EM L, IRIUAGK O i 513263 nm 12

shift L7z, U2 L ph-DNA T3 kL AT LT RE
DRMEERE T, BIPERAD shift & & P IREE
DEMIASNL o7z RVATIVTE FIET 3
J EPEHEL TV IBEBRIIDARIGT 3,

U 7z%" 5> T ph- DNA I3 HEE—¥E 3 #1E > TV T
TI/EIPZESHPNTVWBEZ L 2E®RT 5, A
DNAAKRNVATVTE FERBLEZVWZ &,19 4%
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12D EhRBRER D5 R XU ph- DNA FRIMRIX A
RZ FIIZHEWTLI705em ™I TOD dip A5 5 h /- 12,19
Ze2 5% ph-DNA 13”48 % 250 %, ph-DNA
DHHEWE T b 3 KEMEE S & U Gulland’s DNA
LARNVLATUVTE FEDRIGHEEARI LD - 7,
—Fb-BEBIEANVLAT VT FRERIGT 52 ¢ H
5, HEET I/ EEBL-FELLH-oTVWEDTH
%9,

Bl VAN E

[ 2 i3ph-DNA% 15§ 55+ T TOEE ] A ML 4
ELREHR L DHBERE Th 5, BalAMEES T
BRI & & 2T 3 2%, RERHFRITHI6053H% D 5
—EHE %3, T4 bLMRMED Mg 748 FTIXD
NAZBRESMR S h ph-DNA & % 3, LA L6053
IZMg 4 v EBORRMT 3 &, REDFEIInM
UEDTA 21z % 421k T %,

T T T T T

Hyperchomicity at 260nm -

Acid-soluble Material (A260mm/ml)

l 1 1 L L
0 30 60 9 120 150 180

Time in min
M2 BREMSEORLE
() BBHE, () BUBFEHE

PFORES

BYMIIEODNABIEE IR E L2 HFTH-T,
REELRRE TN S h 3720, WEIAHEIZE->TEDS
NEDNADHFRAEL D, BEOHMTIZEL
EVITDA— -0 FRELODNALAES R
%\, ph-DNA O BRI C b 5 KEMERIE, K%
B So0u & EEIEH Dou 5 18 7= FHH TR

1 X10"Cd% - C Feulgen’s DNA IZH L KRIZHE W
SFBETH -7z, Feulgen’s DNA ¢ Zhh 550
b IO TRDKIZL 1100TH Y, KEMW
& ph-DNA ODHFFREDIIZ1 :25TH -7,

BfERNER, KAV AT VT e FEDORBES & Uk
SMRIR A R 7 b VDO EERFER 2 5, ph-DNA 132 &
SHEELR LY, b-HBRIE—FEEEL L > TV 3,

VI EDOBERL#BIET 5 &, DNAIZKTL TDNase-1
AER S AT, RIEA AV Th s Me?tiEs
WO TEVWEE T RIS 2L, [RESRE IS
FEMICLBEERICDb- B L 2% 5 ph-DNA #'715
bz,

Z Oph-DNA O RJSEHEFIZ & 512 Mg2+ 2 &
HBMT 3L, b—BEEIRLNEZLD5, HADE
7= ph-DNA I3b— BB DHIERK L £ 2 51 3,

7% DNA |2 DNase-1 2"/ER ¥ 3 B FF DFIHAER
FEI%, —ASHD b 2ERM % S0 T ASH 2 [FIREIC
ARG L, —AREEE 2R- =W/ Icoh b, &
DEETHONIMF AT 45bH5ph-DNATH A ),
ROBRPEIAFREADOUMFIC LD —AgEE LD (b-
EE) K4 ORI A HEAT U CRAKIIZA ) T X
JVAF FLUTE TR0 LRI 3,

I native

heat-denatured

l ph-
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Distance migrated in mm
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Comparison of ab-form nucleic acid with an initial

degradation product produced by deoxyribonuclease I

Fumihide Inoue

Department of Nutrition, The Jikei University School of Medicine

Fukuichi Nakada

Department of Biochemistry, College of Health Sciences, University of
The Ryukyus

The purpose of this paper is to elucidate the hydrolytic processes and the physicochemical pro-
perties of the initial hydrolysate of thymus DNA by DNase I (EC-3.1.4.5) in the presence of a
very low concentration of Mg?t. By examining the increasing curve on the acid soluble material and
hyperchromicity, the hydrolytic process of DNA was limited by DNase I under very low Mg?*con-
centration. The partially hydrolyzed product (ph-DNA) did not show -any spectral changes by the
disruption of hydrogen bonds involving the reactive amino acid. Therefore, ph-DNA is considered to
still retain a double helical structure. ph-DNA was obtained from the reaction mixture under hydr-
olytic condition and when more Mg?* was added to the reaction mixture, the b-form DNA was
produced.

It may be concluded that the ph-DNA is the initial degradation product of DNA obtainable by the
action of DNase I in the presence of trace Mg?™.



