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Deoxyribonucleic acid of amylase-producing bacteria 1V.
On the viscosity of agueous solution of various
preparations prepared from acetone-dried cells

H. Omura, K. Watanabe and N. Fujishima
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Table 1. Preparation I'V-éa.

Prepa- | Yield | ‘ave length E (01%) €(P) P |DNA*®|RNA*
ration % Max. | Min, . Max, T s % % %
R ma Max. ! Min, /Min, | Max. .Bfm. ) A
1V-6a 049 256 i 238 ‘ 3.360 2630 1.19 2829 2382 3,68 7.0 1.4
* Figures were expressed by the amounts of nucleic acids corresponding to the color

intencity developed by Cysteine-HzS0, or Orcine-HCl reaction.
Table 2. Viscosity of 005 % aq. solution of various preparations.

Preparation | IHla | F2a | H-la | IH-1a | Ilf-za | V-0a | 1V-3b | 1V-4a | IV-6a
DNA, % 121 7.1 29 19.3 1.0 Z2l4 279 4.3 7.0
RNA, & 2.3 8.2 0.9 23 19 4.5 65 1.0 1.4
ral 11.818 8.432 1.175 3.134 18,530 13.687 2772 1.280 8.526
fgp/C 108.18 7432 1.79 2134 176.30 126.87 12.72 2.80 7526
Note | P | 3 P F F F P F P

P: Powder; F: Fiber
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Table 3. Decrease of viscosity by dilution.
Preparation Dilution | Orig. 2 I 4 i B I 16 ‘ 32 &4
I-1a Frol 28,132 11.818 5.119 2636 1.706 1.304 1.125
YeofC 135.66 108,13 82.38 6144 5648 48,64 40.00
f-za T 15.734 8.432 4,209 2426 | 1673 1,287 1123
Yap/C 73.67 7432 64.18 $692 | 53.84 4592 39.32
1il-1a Hral 5,362 2949 1.918 1.455 1.194 V077
TepfC 21,81 19.49 1836 18.20 15.52 1248
11l-2a Tirol 45.948 18,630¢ 6,443 3016 1.916 1.448 1.218
e/ C 224.84 176.30 108.86 80.64 73.28 71,04 6%.76
1V-3a Trot [ ar. 709 13.687 5.142 2612 L.674 1.334 1.159
Tpfc | 18355 126.87 82,956 64,54 53,92 53,44 50,88
1V_3b #ral 5.395 2772 1.830 1.387 1.183 1,089 1.047
Tep/C 21.98 17.72 16.60 15.48 14.64 14,24 15.04
1V-4a Yrel 1516 1.280 1.156 1.086 1.038
Tap/C 258 280 312 344 3.04
1V-6a Tral 26.781 8.525 3.693 2232 1.552 1.268 1.103
Yap/C 12891 75.26 53.86 49.28 44.16 42,88 3296
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Table 4. Effect of NaCl on the viscosity
of aq. solutions of DNA preparations,

Frepa- ToNA % Solvent | ot | /e
I-a 120 | Q| 238 | 1328
- | o | |
1-2b 74 gi.%l ?::2522 Xt
1I-1a 29 Eﬂa%l igg é_é;
HEBEREIE
m-za | ue | 3% 5231 ! %862
NEIRE:
W o2 | Ry | 20 | B
v | oo B0 TS| g8
I41a : 01%DNA 1 ml1002M NaCl (H;0) 1 ml
I-la :055% DNA 1 ml+002M NaCl (Hs0) 1 ml

Others ;0.05 4 DNA 1 m14+0.02 M NaCl {(H;0)1 ml
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DNA & RNA XIS CaCl, H LI

Effect of concentration of NaCl en the viscosity.

Table 5.
Preparation | gong of 0 16-1 0t | 10 10+ | 10-5
Ita el 2325 1109 1.268 1.623 2114 2156
Te/C 1325 1.09 268 623 11,14 11,56
I-2a Trel | 3.763 1.136 1314 1.875 265¢ | 2886
Tplc | 5530 272 616 17.50 33.08 | 37.72
I-2b el 3.278 1.178 1.356 2019 2.765 3.407
Tap/C 45.56 3.56 7.12 20,38 35.30 48.14
-1a ral 1,856 T1.129 1.322 1.559 1710
Tgp/C 17.12 258 6.44 11.18 14.20
T1-2a Trel 5.931 1.266 1.649 3.080 4633 5.553
gpfC 98.62 5.32 12.98 41.60 1266 91.06
IV—2a fral 4927 1.342 1.787 3.175 4.615 4,744
ep/C 7854 6,84 15.74 43.50 72.30 74.88
[V-3a Hre1 2073 1175 1.283 1.597 1.908 1,987
Tep/C 21,46 3.56 5.66 11.94 18.16 19.4
1V-éa Mral 3137 1,186 1436 2,044 2735 2851
Tpfc 4274 372 872 20.88 34,70 39.02
I-ia  : 00 % DNA 1ml+4 NaCl 1ml

Others: 0.05 % DNA 1ml4NaCl 1ml
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Table 6. Effect of some salts on the viscosity.
Salt KCl KH,CL CaClg MgS0,
. - —— H20 . e ——in = & v | e e - R —_— .
Conc, M 10—k 10-¢ 10-! 10-2 10~ I 10-2 10-1 j0-2
I-1a 'l Tirat 5.232 1.222 1.657 1.208 1.550 1.050 181 — 1129
| fgp/c | BL.64 4,44 13.14 4.16 11.80 1.00 1.62 — 2.38
1V-3a Mral 4,194 1,201 1.504 1.190 — 1,087 1092 L.116 1.135
sp/C | 63.88 4.02 10.08 3.80 .74 1.54 232 2710
V-4 Hral 2.261 1,158 1.256 1145 1,119 1.119 1.182 1,129
2| /o | 2922 316 512 2.90 — 2.38 2.38 364 258
0.5% DNA aq. sclution 1 ml- Salt solution 1ml
Table 7. Effect of concentration of Mg80; on the viscosity.
Concentration, M o | 107 510~ t0-t 5X10-8 | 10-3
IV-4a Trel 2.261 1.182 1.145 1,129 ‘ 1,145 1.198
Tap/C 25.22 3.64 250 258 ] 290 3.96
Table 8. Effect of some buffers on the viscosity,
Buffer A-P¥ Tris Phosphate Acetate
H 0 = - HCl1 NaOH
pH 8.5 7.5 7.5 70 40
1V-3a Y 4154 1,194 1.243 1.218 1.224 1.187 1.027 1,172
i Iep/C 63,88 3.88 486 4.36 4148 374 0.52 3.44
IV—a Tral 2261 1168 1.208 1.206 1.189 1.124 1.016 1.054
e | 2522 3.36 416 412 378 248 032 1.88

* Atkins-Pantin

054% DNA aq. solution 1 mt-+ 02M Buffer 1 ml
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FRCENE TOETEGABOHRI L2THE
LOMERS 5, DLSEHOBEMECHEL, 4
X KCL % NH,CL T3 NaCl X RS 280
EEOTHEQETERERSNA: ULkl 2{64 4
v &4 5 CaCly & MgSO, DIEAICIZE T
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Summary

Viscosities of agueouns solutions of DNA preparations which had been isolated from acetone-
dried cells of amylase-producing bactera by several procedures were estimated. In generad,
viscosity had no relation with the fibrous appearance or powdery one of preparations. The
high-DNA preparation made a solution of much higher viscosity than that from preparation of
low-DNA content. However, in some cases, the viscosity of the later was higher than that of the
former. This observation suggested that certain contaminants in preparation also contributed to
the viscosity.

As usual, viscosity was reduced more ov less by adding NaCl as well as by dilution. The
effect of salt was maintained even in 10% or 10-5M of final concentration, regardless of the
vigcosity of aqueous solution of DNA preparation. The rate of decrease of viscosity by NaCl
tends 1o be much higher in the solution of higher viscosity than in that of low viscosity, The
viscosity due to the contaminants cited above was presumed to be reduced by NaCl

Similar reduction of viscosity was also observed by KCl, NH,Cl, Call;, or MgS0. Of course
the viscosity was reduced usually much effectively in higher concentration of salts. However, in
the case of MgS0y and CaCls, the viscosity was the lowest in 10-tM of final concentration. Some
buffers, such as Tris, acetate, phosphate, A-T or even HCl and NaOH, also had the same ability
to reduce the viscosity. These experiments must be called especially when we use the preparation
obtained for some object, for example the substrate of the viscosimetric estimation of DNase

activity.



