
578 PRELIMINARY NOTES VOL. 32 (1959) 

Optical changes accompanying the enzymic breakdown of 
oligonucleotides 

KUNITZ has found that  the degradation of RNA by pancreas RNase is accompanied by 
spectroscopic changes which are different according to the wavelength considered: 
hyperchromicity in the region of 260 m~ and hypochromicity around 300 m~. This 
latter decrease in extinction served as the basis for his spectrophotometric assay of 
pancreas RNase 1. 

I t  is still a current belief that  both effects are due to an alteration on a macro- 
molecular level of the RNA under the influence of enzymic or chemical hydrolysing 
agents. From protein analogies the term denaturation has been used for this process 2-~. 
Although an initial denaturation stage in the breakdown of RNA is not excluded, 
experiments with the purified RNase of Phaseolus radiatus e have shown that  the 
decrease in A~o o cannot be at tr ibuted solely to changes in the macromolecular 
structure of RNA. 

When the degradation of RNA under the influence of the two RNases separately 
was followed under the same conditions of RNA and buffer concentration, pH and 
temperature, it was found that  the final decrease in Aaoo was significantly greater (more 
than IOO % at pH 4.5) in the case of the enzyme from P. radiatus. Furthermore, the 
decrease in A~0 o immediately recommenced when the latter enzyme was added to 
RNA solutions which had been degraded previously by  pancreas RNase until the 
decrease in A3o o had ceased. 

We are aware of the fact that  a stronger inhibition of the pancreas enzyme by its 
degradation products could account part ly for the smaller decrease in Aso o found, 
and a closer investigation of this aspect showed indeed that  the inhibition effect is 
not negligible. However, it does not seem sufficient to account for the large differences 
found between the two enzymes. 

As the specificity of the RNase of P. radiatus is not restricted to the hydrolysis 
of pyrimidine nucleotide 3'-phosphate linkages only, an explanation of the extra 
decrease in A30 o resulting from the action of this enzyme can be found in a further 
splitting of the degradation products left after the action of the pancreas enzyme. This 
degradation would occur most likely at the site of purine nucleotide 3'-phosphate 
bonds. 

Investigation of the action of P. radiatus RNase on both dialysable and un- 
dialysable substances (the so-called core) formed from RNA by pancreas RNase has 
shown that  indeed a further degradation occurs, accompanied in both cases by a 
decrease of A30 o. 

According to MARKHAM AND SMITH 7, the core of yeast RNA is composed of 
oligonucleotides with a mean chain length of 3.9 nucleotide units and it is almost 
completely dialysable against 2 M NaC1. In order to be certain that  the hypochromic 
effect is really due to the action of the enzyme on small, dialysable oligonucleotides, 
the core was dialysed against 2 M NaC1, the dialysed substances isolated by  lyophilisa- 
tion, freed from NaC1 by dialysis and lyophilised again. This core dialysate, in a 
concentration of o.5% o, also showed a decrease in A30o when broken down by 
P. radiatus RNase. 

Abbrev ia t ions :  R NA,  r ibonucle ic  acid;  R Nase ,  r ibonuc lease ;  A~  o and  A3o 0, absorb~nce  a t  
~6o m/ ,  and  300 rn/,. 
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The dialysis products obtained by degradation of RNA by pancreas RNase in a 
dialysis bag were collected, lyophilised and submitted to the action of the P. radiatus 
enzyme. In this case it was necessary to use a higher substrate concentration (0. 4 %) 
and again a decrease in A3o 0 was found. 

These observations show that  the decrease in Aso 0 is also characteristic for the 
degradation of small oligonucleotides and that  it is not necessarily related to a change 
in the macromolecular structure of RNA, preceding a hydrolytic a t tack of the enzyme. 
Furthermore the hyperchromicity in the range of 260 mt~ found by KU~ITZ is not a 
specific feature of the degradation of RNA itself. Other authors have shown that  this 
increase at 260 m/~ is also found after the degradation of small oligonucleotides 
deriving from either DNA or RNA s-n. 

Our results show that  the degradation of both core and dialysable fragments 
results in a similar increase of A,~ o. The absorption curves obtained before and after 
the digestion of core or of the dialysable fraction obtained by  degradation with 
pancreas RNase resemble those obtained by  KUNITZ for the breakdown of RNA itself. 

I t  can be concluded that  the spectroscopi c changes accompanying the breakdown 
of RNA are not necessarily linked to the macromolecular structure alone of a product 
which is nearly intact. They are certainly also related to the hydrolytic breakdown 
of small fragments derived from RNA itself and probably point to some kind of 
interaction of certain nucleotide units when assembled in oligonucleotides resulting in 
the establishment of a more rigid structure. 

Our best thanks are due to Prof. Dr. L. VANDENDRIESSCHE for his valuable suggestions 
and assistance in this investigation. 

Laboratory/or Physiological Chemistry, Faculty o/Medicine, 
State University, Gent (Belgium) 

JAN STOCKX 

1 M. KUNITZ, J. Biol. Chem., 164 (1946) 563. 
H. CHANTRENNE, K. LINDERSTROM-LANG AND L. VANDENDRIESSCHE, Nature, 159 (1947) 877. 

z L. VANDENDRIESSCHE, Compt. rend. tray. lab. Carlsberg, 27 (1951) 341. 
4 G. H. HEAVEN, E. R. HOLIDAY AND E. A. JOHNSON, Nucleic Acids, Vol. I, Academic Press Inc. 

N.Y., 1955, p. 491. 
s S. R. DICKMANN AND B. RING, J. Biol. Chem., 231 (1958) 741. 
e j .  STOCKX, IV  Int. Congr. Biochem. Vienna, 1958, Pergamon Press, London, p. 143. 
7 R. MARKHAM AND J. D. SMITH, Biochem. J.,  52 (1952) 565. 
9 R. L. SINSHEIMER, J .  Biol. Chem., 208 (1954) 445. 
s M. PRIVAT DE GARILHE AND M. LASKOWSKI, J. Biol. Chem., 223 (1956) 661. 

10 M. F. SINGER, J. Biol. Chem., 232 (1958) 215. 
11 A. M. MICHELSON, Nature, 182 (1958) 15o2. 

Received January  Ioth,  1959 

Deuterium exchange between myoglobin and water 

In a recent series of reports from the Carlsberg Laboratory,  the rate of exchange of 
D between H 20 and certain globular proteins has been described. The proteins studied 
were insulin 1, ribonucleasd, and fl-lactoglobuli#. To this group is now added myo- 
globin, a typical globular protein of which a detailed three-dimensional molecular 


