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The Mnetics  of rena tura t ion  of DNA f rom the ra t  thymus  and asc i t e s  hepa toma was studied. 
Th ree  zones were  dis t inguished on the curve ,  co r respond ing  to fast ,  in te rmedia te ,  and slow 
r a t e s  of DNA reas soc i a t i on .  The course  of the r e a s soc i a t i on  cu rves  of DNA f rom t u m o r  
and n o r m a l  t i s sues  did not d iverge in any of these  zones .  Consequently,  no di f ference  could 
be detected between the DNA' s of n o r m a l  and neoplas t ic  cel ls  on the bas i s  of  t he i r  r e a s s o c i a -  
t ion k ine t ics .  
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Recent  work  has e s t ab l i shed  d i f fe rences  in the ab i l i ty  of DNA f rom neoplas t ic  and no rma l  m a m m a l i a n  
ce i l s  to fo rm m o l e c u l a r  hybr ids  with m e s s e n g e r  RNA (mRNA) [5, 6]. It has  a lso  been shown that  DNA's 
f rom ce r t a in  s t r a in s  of mouse  m y e l o m a  dif fer  in the number  of sequences  of immunoglobul ins  c o m p l e m e n -  
t a r y  to individual mRNAs [7]. However ,  it is not yet c l e a r  whether  this phenomenon is connected with dif-  
f e rences  in the a s s o r t m e n t o f m R N A ' s  synthes ized  in the cel ls  o r  with changes in the s t ruc tu re  of the DNA 
templa te .  

In this invest igat ion an a t tempt  was made to de te rmine  the s t ruc tu re  of the genome of ra t  thymus  
cel ls  and a sc i t e s  hepa toma  ce i l s  f rom the s ame  spec ies  of an imals  by de te rmin ing  the k inet ics  of r e n a t u r a -  
t ion of t h e i r  DNA. 

E X P E R I M E N T A L  M E T H O D  

Noninbred male  albino ra t s  were  used.  The an imals  were  inoculated [n t raper i tonea l ly  with cel ls  of 
Za jde l a ' s  a sc i t e s  hepa toma.  On the 5th and 6th days a f t e r  inoculation, thymid ine-H 3 was injected.  The 
total  dose of thymidine was 500 p C i  pe r  r a t .  

Nuc lea r  DNA f rom the thymus of intact  r a t s  and the hepa toma cel ls  was obtained as desc r ibed  p r e -  
v ious ly  [1]. Ul t rasonic  d is in tegra t ion  of the DNA was c a r r i e d  out on the UZDN-1 appara tus  (15 kHz, 0.2 A) 
until  f r agmen t s  containing about 500 pa i r s  of  nucleot ides  were  obtained. Solutions of the f ragmented  DNA 
were  subjected to t h e r m a l  denaturat ion.  Renatura t ion  of the DNA was c a r r i e d  out in 0.14 M phosphate buf-  
fe r ,  pH 6.8, at 60~ in the following e x p e r i m e n t a l  var ian ts :  1) unlabeled a sc i t e s  hepa toma DNA, 2) a m i x -  
ture  of 90%thymus DNA and 10%hepatoma DNA labeled with thymid ine -H 3. In the rena tura t ion  e x p e r i m e n t s  
DNA was used  in concent ra t ions  of between 0.02 and 10 m g / m l .  Analyt ical  f ract ionat ion of s ing le -  o r  
double-he l ica l  DNA was c a r r i e d  out in volume with the aid of hydroxyapat i te  (HA) [2, 3]. The HA was syn-  
thes ized  by the method desc r ibed  e a r l i e r  [11]. The ra t io  between the rena tu red  and native DNA's was ca l -  
culated in p e r  cent on the bas is  of the spec t ropho tome t r i c  data [2, 12]. In the case  of labeled DNA, the 
rad ioac t iv i ty  of  the two f rac t ions  a lso  was counted in a liquid scint i l la t ion counter  (Nuclear  Chicago, Mark  
II). 

The k inet ics  of DNA rena tura t ion  was desc r ibed  in the s y s t e m  of coordina tes  sugges ted  by Br i t ten  
and Kohne [4]. 
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Fig. 1. Kinetics of renatura t ion  of DNA 
f rom thymus and asc i tes  hepatoma of ra t s .  
Crosses  denote rena tura t ion  of DNA of 
asc i tes  cel ls  based on ul t raviole t  abso rp -  
tion; t r iangles  denote rena tura t ion  of thymus 
RNA based on ul t raviole t  adsorption;  c i r c l e s  
denote rena tura t ion  of DNA of asc i tes  cel ls  
based on level  of radioact ive label.  

E X P E R I M E N T A L  R E S U L T S  

The kinet ics  of renatura t ion  of the rat  asc i tes  
hepatoma DNA and the mixture  of thymus DNA with 
labeled hepatoma DNA is i l lus t ra ted  in Fig. 1. The 
course  of the renatura t ion  curves  shows the essent ia l  
he terogenei ty  of ra t  DNA. Three  principal  zones co r -  
responding to "fast ,"  " in te rmedia te , "  and "slow" ra tes  
of rena tura t ion  can be c lea r ly  distinguished. This 
agrees  with the resu l t s  of investigations c a r r i e d  out on 
DNA f rom var ious  rat  t i s sues  [8, 10]. The " f a s t - r e -  
na tur ing ,  f ract ion accounted for  10-18%, the " in te r -  
media te"  f ract ion for  20-25%, and the "slow" fract ion 
for  55-60%. Closely s imi l a r  values were obtained by 
Szala and Chorazy [10]. 

It is important  to emphas ize  that the r e a s s o e i a -  
tion curves  obtained for the thymus and rat  tumor  DNA's 
p rac t ica l ly  coincided in all th ree  zones.  Be t te r  ag ree -  
ment between the course  of the curves  also was ob- 
se rved  when thymus DNA was reassoc ia ted  when mixed 

with labeled hepatoma DNA. No divergence of the course  of the curves  could be detected with re fe rence  to 
the points obtained by calculat ing the ra t ios  between native and denatured DNA on the basis of the spec t ro -  
photometr ic  data and the measu remen t s  of radioact ivi ty .  These  resu l t s  indicate that no sequences are  lost  
in the neoplast ic  DNA or  that they are  p resen t  in significant excess .  Consequently, no difference between 
the DNA'S of normal  and neoplast ic  cells  can be detected on the basis  of t he i r  renatura t ion  kinet ics .  This,  
however ,  does not prove that the re  is no di f ference.  Differences could exis t  as changes in individual se -  
quences of base modificat ion o r  as o ther  defects  not detectable by the method used.  The possibi l i ty l ike-  
wise cannot be ruled out that  d i f f e r ences  between neoplast ic  and normal  cel ls  are  found only at the level  
of regulat ion of genome activity,  as has been descr ibed  in DNA : RNA hybridizat ion exper iments  [6, 7]. Com- 
par i son  of renatura t ion  of DNA's f rom norma l  and neoplast ic  cel ls  is also important  f rom the aspect  of the 
use of neoplast ic  DNA in hybridizat ion exper imen t s ,  for  it is difficult to obtain ef fect ively  labeled DNA of 
slowly dividing cel l  populations. Mori et  al.  [9] recent ly  showed that DNA from mouse l iver  and mouse 
p lasma cytoma have a ve ry  s imi l a r  renutura t ion  kinet ics .  These  observat ions ,  toge ther  with the resu l t s  
desc r ibed  in this paper ,  are  evidence that highly labeled DNA from tumor  cel ls  can be used in molecu la r  
hybridizat ion exper iments  with RNA obtained f rom t i s sues  with low prol i fera t ive  activity.  
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