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INTRODUCTION 

The molecular  character is t ics  of sodium desoxyr ibonuclea te  have  been s tudied by  

a va r i e ty  of methods  1-4. These studies have  led to the conclusion tha t  the shape of the 

e l emen ta ry  part ic le  is a fiber of d i amete r  13-2o A and a length of 4,000-7,0o0 A, the 

length  and molecular  weight  depending  upon the me thod  of preparat ion.  I t  seems ob- 
vious t h a t  the d iamete r  of the e lementa ry  fiber should be a constant  i r respect ive of 

p repara t ive  t r ea tmen t .  

SCOTT 5 examined  nucleate  obta in ing  photographs  of fibers for which no d iameter  
was given.  NlXON AND OSTER 6 repor ted  measurements  on bundles of e lementa ry  fibers 

50 to 60 A in d iameter .  BAYLEY 7 obta ined  photos of mater ia l  which formed spherical 

shaped bodies which were thought  to be coiled up globules of nucleate.  Our exper iments  

on the o ther  hand  indicate  a reasonable agreement  be tween  the d iamete r  as obta ined  by 

electron microscopy and by indirect  methods.** 

MATERIALS AND METHODS 

Three samples of nucleate prepared from calf thymus were studied; I. A preparation using 
the GULLAND 8 method by R. STEINER AND J. ROWEN ; 2. A preparation using a modified HAMMERSTEN 
method g by J. P. GREENSTEIN AND M. HOVER; 3. A sample prepared by N. SIMMONS, S. CHAVAS 
AND H. K. ORBACH using their method 1°. 

Nucleo-protein, obtained as a first step in preparation (i) above was available and the sample 
was studied for comparison with the nucleate. 

Dilute solutions made up in distilled water were either sprayed on to formvar coated metal 
screens or added to the coated screens in fine drops from a glass capillary. The specimen was then 
shadowed with a light coat of chromium, platinum or uranium (tan a = 0.2) and examined in the 
electron microscope at 23,ooo ×. The microscope was fitted with an objective lens compensated 
for astigmatism. 

RESULTS 

Pho tographs  of the fibers of nucleate  are shown in Fig. I, 2, 3. Since the thickness of 

accumula ted  meta l  on the part ic le  is grea ter  than  the part icle d iameter  there  is l i t t le  

value  in measur ing  the d iamete r  of the coated  part icle.  On the other  hand, shadow length 
measurements  and the deduct ion  of the  height  of the fiber theref rom is a fairly reliable 

2A tan  a/2 11 
procedure.  The  height  is 2R - -  where A is the shadow length from 

M (I - -  tan a/2) 

* National Institutes of Health, U.S. Public Health Service Federal Security Agency. 
** After this paper was sent to the publishers R. C. WlLLIAMS~ Biochim. Biophys. Acta, 9 (1952) 

237, reported a diameter of 15 A. 

Re]erences p. 359. 
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Fig,  J. P h o t o g r a p h  of a s p r a y e d  n u c l e a t e  s o l u t i o n .  C h r o m i u m  s h a d o w e d .  P r e p a r a t i o n  2. 
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Fig. 2. Nucleate shadowed with chromium. Preparation 3. 

Fig. 3. Fibers and globules of nucleate. Pla t inum shadowed. Preparation 3. 
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Fig. 4. Nucleo-Protein. Chromium shadowed, 
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the shadowed edge of the particle, M is the magnification and a is the shadowing angle. 
Such measurements gave a value 15 i 5 A agreeing with the results of other indirect 
methods. No significant difference could be detected between the three preparations 
studied. Frequently globules were seen similar to those described by BAYLEY. However, 
the impression is given from these and a large number of other photographs that the 
nucleate fibers are intermediate between a stiff rod and randomly coiled fibers. This 
agrees with the results of light-scattering studies 12,13. 

A photograph of calf thymus nucleo-protein is shown in Fig. 4- These fibers appear 
uniform in diameter and appear somewhat larger than the nucleate fibers. The height of 
the fibers shown as calculated from the shadow length was 25 A, this value being smaller 
thaD the value given by CARTER 14. A difficulty in the interpretation of such photographs 
is in the question of the dissociation of the nucleate from the protein in the drying 
process. 

SUMMARY 

Electron micrographs  of sodium desoxyribonucleate have been obtained from which a diameter  
of the  fiber of 15 :k 5 A has been deduced. Similar measurements  on nucleo-protein from calf t h y m u s  
were made f rom which a diameter  of 25 A was deduced. The nucleate fibers are in termediate  in 
shape between a r andom  coil and a stiff rod. 

RI~SUMt~ 

Nous  avons  obtenu,  ~. l 'aide du microscope 61ectronique, des photographies  de d6soxyribonu-  
cl6ate de sodium et nous  en avons d6duit la valeur  de 15 ± 5 A pour  le diam6tre des fibres. Des 
mesures  semblables, f a r e s  avec de la nucl6oprot6ine de t h y m u s  de veau, nous out  donn6 un diam6tre 
de 2 5 A. La forme des fibres de nucl6ate est interm6diaire entre celle d 'une bobine irr6guli~re et 
d ' u n  b~tonne t  rigide. 

Z U SA MME N FA SSUNG 

Es wurden  E lek t ronenmikroskopaufnahmen  yon Nat r iumdesoxyr ibonuklea t  erhalten, aus denen 
ein Faserdurchmesser  yon 15 ~ 5 A abgeleitet worden ist. ~_hnliche Messungen wurden  mit  dem 
Nukleoprote in  aus K a l b s t h y m u s  durchgefiihrt ,  fiir das ein Durchmesser  von 2 5 A abgeleitet wurde. 
Die F o r m  der Nukleat fasern  liegt zwischen der einer unregelmiissigen Spule und eines steifen 
Sti~bchens. 
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