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 Electrophoresis of Desoxypentose 
Nucleic Acids Treated with Acid 
and Alkali 

  By Nobuo UI and Itaru WATANABE 

        (Received September 15, 1951) 

  Recently, some physico -chemical studies of 
the effect of acids and bases on the macro-
molecular properties of desoxypentose nucleic 
acid (DNA) have been carried out by several 
investigators.(1) 

  During the electrophoretic studies on nucleic 
acids(2) now in progress, the present authors 
have found an appreciable variation of the 
mobility of DNA after the treatment with 
alkali as well as acid. The acid-treatment 
also causes a change in the electrophoretic 
pattern. 

  DNA was prepared from herring sperm or 
calf thymus by the modified Hammarsten's 
method and dissolved in water. A neutral 
solution was brought to pH 12.0 by adding 
sodium hydroxide and immediately neutralised 
again directly with hydrochloric acid or by 
dialyzing against the phosphate buffer of pH 
7.7 In both cases, only one homogeneous 
component was found, as in the case of native 
DNA,, when examined by electrophoresis in 
phosphate. buffer (pH 7.7, ionic strength 0.2) 
using a Tiselius-type. apparatus. The mobility 
of the alkali-treated samples, however, was 
considerably lower than that of the untreated 
DNA; while Creeth et al.(3) reported the absence 
of any difference between the mobilities of both 
treated and untreated samples in the wide pH

range. Representative results are shown in Table 
i, together with the mobility of the sample which 
had been boiled in an alkaline solution for 
one hour and precipitated with HCl-containing 
ethanol. It is rather curious that the mobility 
of this alkali-boiled DNA is still larger than 
that of yeast nucleic acid (YNA), the latter
being ca. -14×10-5 cm2/sec. volt, though

those two nucleic acids have similar molecular 

size and shape.(4) This result also differs from 

Cohen's data(5) that Leven's DNA migrates 

with the same mobility as YNA.

             Table 1 

Electrophoretic Mobilities of Alkali-treated
DNA at 0℃.(ln phbaphate buffer of pH 7.7

and ionic strength 0.2)

* The mobility of YNA .

  On the other hand, somewhat different 

phenomena have been observed after the acid 
treatment. For example, the sample, once 
brought to pH 3.0 and immediately neutralised 
again, showed a slightly inhomogeneous pattern 
indicating the presence of a small amount of 
faster component. When kept at pH 3.0 for 
48 hours before the neutralisation, this faster 
component became more distinct. In both 
cases, the mobility of the main (slower) com-

ponent was exactly the same as that of the 
alkali-treated DNA. 
 Details of this work will be published else-
where with "the discussion on the possible 
explanations for these experimental results. 
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