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The  purif ied enzyme,  which  was p ink  in colour, was s table  and  could be s tored in the  frozen 
s t a t e  for a week wi th  no loss of ac t iv i ty .  I t  was  p rec ip i t a ted  by  a m m o n i u m  sul fa te  be tween  7 ° to 
ioo % s a t u r a t i o n  a t  p H  5.5 and  was  n o t  s ed i men t ed  by  cen t r i fuga t ion  for one hou r  a t  80,000 g. 
The re  was  no hyd rogen  u p t a k e  in the  absence  of e n z y m e  or m e t h y l e n e  blue. R ibo f l av in -5 ' -phospha t e  
was  also ac t ive  as a h y d r o g e n  acceptor ,  b u t  the  ra te  of h y d r o g e n  u p t a k e  was  less t h a n  5 % of t h a t  
ob ta ined  w i th  m e t h y l e n e  blue. Ferr icyanide ,  sulfite and  sul fa te  were ac t ive  as h y d r o g e n  acceptors  
w i th  t he  c rude  e n z y m e  prepara t ions ,  b u t  no t  wi th  t he  purified enzyme .  

Elec t rophore t ic  and  u l t r acen t r i fuga l  s tud ies  on t he  e n z y m e  are in progress .  

I t  is a p leasure  to t h a n k  Prof.  M. DAMODARAN for his in te res t  and  advice.  
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PETERLIN 1 ha s  recent ly  proposed  a semi-empir ica l  t heo ry  of the  v iscos i ty  and  s t r e a m i n g  
bi ref r ingence  of concen t r a t ed  solut ions  of macromolecules ,  which  led to  the  re la t ionsh ips  

l im (rr/4 - -  Z)c tiM - - -  (1) 
(~ - -  ~to)G 2 R T  

(/~ = I for flexible, 3 for rigid molecules) 

An 4= I n  ~ 4- 2"~ ~ (a l - -a i )  
and  (r;--,7o) G (2) 

(where Z is t he  or ien ta t ion  angle,  G the  gradient ,  M the  molecular  weight ,  ~ and  ~0 solut ion and  
so lven t  viscosities,  ( a l - - a 2 )  t he  opt ical  factor,  An  the  birefringence,  and  c t he  concen t ra t ion  in 
g r a m s  per  ml).  

These  equa t i ons  agree well w i th  ex is t ing  d a t a  for several  u n c h a r g e d  po lymers .  
The  solut ion proper t ies  of sod i um desoxyr ibonuc lea te  (DNA} are ex t r eme ly  d e p e n d e n t  on 

concen t r a t ion  and  gradient ,  and  ex t r apo la t ion  to zero concen t ra t ion  and  gradient ,  p rev ious ly  neces-  
s a ry  to ob ta in  molecular  p a r a m e t e r s  f rom viscos i ty  and  birefr ingence m e a s u r e m e n t s ,  is of ten  difficult. 
This,  t oge the r  w i th  i ts  po lye lec t ro ly te  proper t ies ,  m a k e s  D N A  a ve ry  in te res t ing  s u b s t a n c e  wi th  
which to tes t  PETERLIN'S theory .  

2.' 
Fig. I. E x t i n c t i o n  angle Z vs. 
( ~ -  ~lo)G/c for D N A  in 0.2 M sa l t  
(upper  curve) and  in aqueous  solu- 3C 
t ion ( lower  curve) .  D N A  in o.2 M 
sa l t  : 

O,  o .o19o% D N A ;  3.' 
O ,  o .o384%;  
[] ' 0"0582 °/° ; 4C 
× ,  o .o768% ; 
/~ ,  0 .096o%.  D N A  in a q u e o u s  

so lu t ion:  4.' 
+ ,  o .oo9oo-o .o i77  % DNA.  
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We have made a detailed s tudy  of the viscosity and streanling birefringence of calf t h y m u s  
DNA 2 in aqueous solution and in the presence of salt over a range of concentrat ion of 0.0003 % to 
o. io % and from zero gradient  to 400 sec -1 in the same Couette-type appara tus .  These results, which 
will be reported in detail elsewhere, allow PETERLIN'S theory to be applied to DNA. A plot of Z against  

(*]--t]°)G is shown for various concentrat ions of DNA in 0.2 M NaC1, at  25 ° C and shows excellent 
c 

agreement  with the theory.  In  aqueous solution the viscosity of DNA is not  very  reproducible3, 4, 
especially in the more concentrated region, bu t  nevertheless agreement  wi th  the theory  is found. 
Plots of An against  (~/--,10)G show equally good agreement  for the solutions in 0.2 M NaC1. 

Values of the molecular weight of the DNA in o.2 M NaC1 calculated from equation (i) are 
1.5. 1°6 for a rigid molecule and 4.5" IOe for a flexible molecule. Other  evidence4, s, which shows tha t  
the DNA molecule possesses a limited degree of flexibility, suggests the molecular weight lies some- 
where between these two values. This compares  well with the values of the molecular weight  of 
this sample of DNA determined in dilute solution by other methods,  and shown in the table. 

T A B L E  I 

Molecular Measurements employed Theory weight X zo-* 

~l and Z in concn, soln. 
Sedimentat ion (S) and 

diffusion at zero concn.* 
I~/] ** and ro ta ry  diffusion 

(0) at  zero concn. 
[~j] ** and S at  zero concn. 

[t]] ** and 0 at  zero concn. 

PETERLIN 1 1 . 5 - 4 . 5  

SVEDBERG6 7'9 

KUHN AND KUHN 7 3.0 
SCHERAGA AND 

MANDELKERN 8 2.2 
SCHERAGA AND 

MANDELKERN 8 6.6 

* data  of G. J. HOWARD, Thesis, Not t ingham,  1953; ** at zero shear. 

Molecular weights of different samples of calf t h y m u s  DNA prepared by  similar procedures, 
determined by  light scattering 9, generally lie in the range 4-8.  lO 6. 

Comparison of the results  in aqueous solution and in 0.2 M salt reveals tha t  an apparent ly  
different value of the molecular weight is obtained from the two sets of measurements .  This will 
p resumably  be due to a decrease in the value of fl in aqueous solution f rom tha t  which applies in 
0.2 M NaC1, since it is likely t ha t  the molecular weight is not  sensibly different in the two systems. 
Hence the molecule of DNA is p resumably  more flexible in aqueous solution than  in 0.2 M salt. 

I t  is concluded tha t  solutions of DNA obey the predictions of the semi-empirical theory  of 
PETERLIN and tha t  this theory  gives values of the molecular weight in agreement  with those obtained 
by other  methods  in dilute solution. Also, the range of molecular weights predicted, which depends 
on the model assumed for the molecule, is narrower  than  tha t  observed wi th  other  theories. 

One of us (M.R.P.) thanks  the Depa r tmen t  of Scientific and Indust r ia l  Research for a mainte-  
nance grant .  
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