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Repolymerization of alkali-treated
desoxyribonucleic acid

Morifusa Eto

—fR ¥ FEERE (RNA) @743 Rt 1EeoTETA5 )% 37C T 10
HESEH S A L OTRAL® ) R 7 v A+ FIESBRIR A, FVEy ¥ FHEE
(DNA) IR ©, cOMEC L2 THiNgic k>T kRt a. oML
TR A SRR T 2 ik Schmidt %¢¥ Thannhauser™ = I >R Zh<T
Wh, ERDWRGRREOHBICOVTIREL A, DNAERZ RNAOTENRY
LD, SNSRI 2 OHEEFIH L 2.8 ATz ofcMETDNA ML O
B ZIT B %, AL VEBLEEESDNALHY, [BER LRGSR X
TS 7-. Zamenhof 3 Chargaff™ (xDN A = OB ChH ABESMTHHR, (i
T2 Lm0 DNAZITEAEL » Thixotropy ¥R ERATIHZFED . ¥
# b2 L RiE AR A RS, B, BEHE X 1EALh 2 EAWOBITODNA
DRSS CHBNED CTEANEE TEEEAL T 33430,

ERECHER

4+mM DNA oY

KR L% intact DNA X LT L » Petermann &OHEY ICfE> THFR
656,000 » DN A #481:.

FILh Vi DNA olRE

i DNA 100mg % 3ml & N-KOH L € 30 i 15 BEiEL, k&
30 % BEc pH4 2 L, RO 7A =2~ A% Mz 5 L IR ENcERo a2 4
Ui chETam—LR=—7 A O TR L.

7akunE DNA oEs

Tk VAEE DNA # 014 M-NaCl gL (B 05 %) 4Xkof NaOH ¢ pH
65 rL, 30" ofdBMANCRELEE L. B cmHic i daicigmL, 30
Sem—iE e s, Intact DNA il - 0BRSS PECIRF—EThED.

SR DNA oREH

Intact DN A % 002 M-NaF+0.025 M-NaCl & ¥ BsRL (0.06 %5, pH5.5) 30°ic
2HEEE, of 307 THEELRE L. HSE@Es T x LBl (& 1D,

* R OHIE T EC Ostwald FEEER 4 Bl fe.
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Fig. 1. Repolymerization of alkali-treated DNA.
o—o Alkali-treated DNA (0.5 95) x—x [Intact DNA (0.145)

Table 1. The stability of DNA.
Day i 0 1 2

Pret 2.84 L 268 2.45

DNA conc,: 0.069%, pH 55. Temp.: 306 C,

TFAAVEERE DNA @ Thixotropy

BEA DNA BELHENRN TECHCIRE, MEYH#BEL T3 L > THENE 'Y
243 (W0E/24) &, FHEIEECELTS. cheB@ T EE oA 5.
Intact DN A Cit = OB ARES LR (F 2).

BES DNA oftRIiCY+ SAROEE

TABIMBEDNA & 005M-NaCl 2% (0.3%) L 30" 4 iR CHme 2
£ 1 AAEECE V-4 0k intact DN A @ 0.05 M-NaCl ## (0.1 %) o<,
15° 26 5 HBET 50° ¥ COMNBELAREL L. MR > TKE B BERKElE
Lz, 30 iEirdptv EEM o -2 ¥ L, 3042 EL T 5 5B L. 30° M |-
i, MoRBRCHRLSRE (020) R, #hEwne 7 SiERC R .
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Fig. 2. Thixetropy of alkali-treated repalymerized DNA.
o—o Alkali-treated DNA (0.5 93) x—x Intact DNA (0185)

TAd VEE DN A Gt 30° ¥ CHIMEBEASTEEE L 3t 1S, 30° 2B 40° D CEL
L, TWCETE L. Intact DN A OdsSE 1 RS BE43—E¢h s (H3).
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Fig. 3. The effect of temperature upon the viscosily of alkali-treated repolymerized DNA.
v—  Alkali-trealed DNA (0323) x—x Tntact DNA (0195
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AXe DNA oFEE
30 T ABEGTERA S ¥, LHARKFCR 27 A% ) 45 DN A® 0.05M-NaCl
BWHROHEY 04 % DU PR« 0REST 307 KR THEL 1.
BHEEEE [y /RATRbHENRD.
(91 = 11&1'("?";:/‘-")

AR
[%1y = lim (In 7 f0)
)

fHL, ¢ HBEOEHNEE TERBE c(2/100 ml) MOGEER V L ROBR S 5.
¢ = eV/100
22T Vi BN EREL 1=
B4 X9 [7)v=1100 & 7c%. ZAWATHRE & #htt p OBFELTT Simha OHRRE-T
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Fig. 4. The viscosity of alkali-treated repolymerized DNA.
o—0  Pypfe x—x In prafe
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[pal s e R
/P 4 7 4 4
©® 15(In2p-—-3/2)  5(Iln2p—1/2) * 15
Wk B kI 140 273,
F#EI LT, intact DN A 20T [4]»=3500, Bl 280 24835 (& 5).
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Fig. 5. The viscosity of intact DNA
0—0  Yap/e *—x In Prefe

TEREEERR
A 2 BRI ER L, 56,100 rpm CTRERESER 21107,
PR M OCREEMEE S L BEBE fifo L LD RATHDLIR DD

M — 2.45 x 10% w{f - gf_*;”g?lf_ :r”
D =M o

fife 13 Perrin 2 L, EVEEFIMRCoWTHIEE p L ROBFRIZES.
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fifv= (1—p*)'2/p** log{[1+ (1—p*Y'?] [p}

W EAHE LY Simha OXTCEL HR T 5 O TCHTENAFHEZRS. Intact
DNA @ 0.1 % BHIT Seno A5 840X 10°% L 1c b, S5-FEiT 656,000 L3 Xht-, —
Jiy TAKVAE DNA & 014M-NaCl L. (05 %) 30 i f > T EREAI g
LOREDTHL ML, ERFAPRICEEINCWDL 6 L B ik BB
W= 2 RAL, EEHEROBEERREChH O,

= -4

Schmidt-Thannhauser @ 7 4% J ME #5547 140 DN A 1 28d 5 B LS8
LTwah, ThiB@l OMMMBEcFTE, #ehciithe L tHEEST5. &L
COMEWMIITLO DNAL & RD, LOBSIEDTH L {, §%¥/k Thixotropy
FRT. R, HECKHTIHROERLECRMNLS. — BB ad i+ ol
oz baBBERE T, intact DNA 2% 5 0 58K, R CH LM, T
% VBEES DN A i, 300 BUFCARREE R R L Shicitind 5. i, RS
DNA c¥EYy ORI X 2 #EHiErn L b, SICHES Brown RED R ERHY
LRENHEIRTioLELORD. COBRLFIIEL EF LIy SaeWd 2]
F AL OWTEDBRTHLE..? Aok 30 b 40 oolENRAT 2 o, ok
OB GBS EEER Lo T Ih s ot ELBE. Chargalf &M, BT
BRI UETRIE DNA »RIBCHTRAI 3000 T, 300 225 40 kKRBRIT5%
EOETERDCUNS.

T ORICE A LTS HROflHEIL intact DN A DOF584T & 3 SAESHEITED T
KEVWHLL, XEETCRTOSFTRAFRD ZENINE LDk,

R A

TARVABL - DNA BMEERTERSTS. CORGHIMAE DNA 48
B L MR M r ot H L f. BEASHN e DN A ofEsTh 35,
HAEIIED TEL. RLEOKEGREBH L BLTLHETS.
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Summary

The writer®»%has investigated the nucleic acids of silkworms. In these
studies, he® applied the alkali treatment, which was propesed by Schmidt and
Thannhauser® for separation of deoxyribonucleic acid (DNA) from contaminated
ribonucleic acid in the crude DNA preparation of the insects. In the present
paper, how this ireatment affects the physical properties of DNA was
investigated using bovine spleen DNA. The alkali-treated DNA was obtained
as white and somewhat thready material. The viscosity of its neutral solution
raised rapidly showing its repolymerization (Fig. 1). The repolymerized DNA
was compared with the original intact DNA in its viscosity and sedimentation.
The axial ratio of repolymerized DNA calculated in accordance with Simha’s
cquation from its volume fraction intrinsic viscosity [7]y(Fig. 4) was 140 and
onc-half of that of intact DNA (Fig. 5). The molecular weight, however,
scemed to be very much larger in the repolymerized one than the intact one.
The sedimentation constant Smw of the intact DNA was 840 x 1077 and gave
molecular weight 656,000 refering to the datum in viscosity-measurement.
While, the repolymerized DNA sedimented too rapidly to measure the constant.
The binding power in the repolymerized DNA might be feeble, because the
repolymerized DNA was easily depolymerized by warm (Fig. 3) and showed
thixotropy (Fig. 2) simliarly to the observation of Zamenhof and Chargaff.
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