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The chronology of DNA synthesis  at the end of the S-per iod  of the mitotic cycle  was studied 
autoradiographical ly  in ch romosomes  of a cul ture  of Chinese hams te r  f ibroblas t - l ike  cel ls  
with the use of thymidine-H 3 and deoxycytidine-H 3. Qualitative analysis  of the autoradiographs 
showed that no segments  distinguished by predominant  incorporat ion of e i ther  p r e c u r s o r  
could be found among the l a te - rep l ica t ing  regions  of the ch romosomes  by this method. 
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The overwhelming major i ty  of autoradiographic  studies of the chronology of DNA synthesis  in chromo-  
s ome s  have been c a r r i e d  out with thymidine-H 3, a p r e c u r s o r  of the AT-base  pai rs  of DNA, and the t ime of 
rep l ica t ion  of the AT-containing regions  has been r ega rded  as the repl ica t ion  t ime of the DNA as a whole. 
However ,  the use  of only one labeled p r e c u r s o r  cannot r e f l ec t  the t rue  chronology of repl ica t ion  if the 
ch romosomes  contain sufficiently la rge  segments  r i ch  in GC-pai rs .  Data in the l i t e ra tu re  on the dis t r ibu-  
tion of the different  pai rs  of ni t rogenous bases  in la te - rep l ica t ing  chromosomal  DNA a re  cont rad ic tory  
[1-4, 6, 7, 9, I0]. 

It was decided to investigate this problem in Chinese hams te r  ch romosomes  using t r i t ia ted  thymidine 
and deoxycytidine as labeled p r e c u r s o r s .  

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

An aneuploid cul ture  of Chinese hams te r  f ibroblas t - l ike  cel ls  (original line B l l d - i i - F A F - 2 8 ,  clone 
400 B) was used. The cel ls  of this clone have a hypodiploid chromosome set  with modal  number  20, with 4 
ch romosomes  containing la rge  l a te - rep l ica t ing  regions .  The karyotype studied differed from that descr ibed  
previous ly  [11] by s t ruc tura l  changes in some ch romosomes .  

Thymidine-H 3 (specific act ivi ty 11 Ci /mmole)  or  deoxycytidine-H 3 (specific act ivi ty 10 Ci /mmole)  
was added to para l le l  cel l  cu l tures  in a dose of 0.3 /zCi/ml (both compounds f rom "CEA," France)  4 h be-  
fo re  fixation, i .e. ,  at the end of the period of synthesis .  Colchicine was added in a dose of 0.5 ~g /m l  1.5 h 
be fore  t rea tment .  The technique of autoradiography cor responded  to that descr ibe  d previously  [11]. 

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

The c h a r a c t e r  of incorporat ion of thymidine-H 3 cor responded  to that descr ibed  previously  [11] for 
ch romosomes  not undergoing s t ruc tura l  changes.  The distr ibution of the late deoxycytidine-H 3 label did 
not  differ  appreciably f rom that observed  af te r  the addition of thymidtne-H 3 (Fig. 1). In addition to the 4 
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Fig. 1. Dis t r ibut ion of la te  label  in Chinese h a m s t e r  c h r o m o -  
s o m e s  a f te r  the use  of thymidine-H 3 (A) and deoxycyt idine-H 3 (B). 
In each example  (here and in Fig.  2) top line shows a r r a n g e m e n t  
of m e t a p h a s e  p la tes  with c h a r a c t e r i s t i c  pa t t e rn  of dis t r ibut ion of 
late  label;  Bot tom line shows the s ame  plate  a f t e r  r e m o v a l  of the 
label .  

c h r o m o s o m e s  containing l a r g e ,  l a t e - r e p l i c a t i n g  r eg ions ,  
la te  label ing also occu r r ed  in the t e r m i n a l  reg ion  of one 
a r m  of the f i r s t  c h r o m o s o m e  and in one of the sma l l  
me tacen t r i c  c h r o m o s o m e s .  The c h a r a c t e r  of labeling 
along the length of the c h r o m o s o m e s  r e m a i n e d  the s a m e  
f r o m  one cel l  to another ,  and di f fered  only in its in tensi ty  
(Fig. 2). The label  was d i s t r ibu ted  s t r i c t l y  local ly ,  r e -  
vealing reg ions  of l a t e - r e p l i c a t i n g  c h r o m o s o m a l  DNA~ 

On the bas i s  of qual i ta t ive  a s s e s s m e n t  of the d is -  
t r ibut ion of the label  it was concluded that  the l a te -  
r ep l i ca t ing  reg ions  of the Chinese  h a m s t e r  c h r o m o s o m e s ,  
a t  l ea s t  in the cel l  line used,  have no sha rp  d i f fe rences  
in the pa t t e rn  and intensi ty of label ing with the p r e c u r s o r  
of the thymine  nucleotide c o m p a r e d  with the p r e c u r s o r  
of cytosine .  It is cons ide red  that  this obse rva t ion  r e -  
f lects  the absence  of s ignif icant  p redominance  of AT-  or 
GC-base  p a i r s  in the r eg ions  of the c h r o m o s o m e s  l a rge  
enough to allow evaluat ion by optical  au torad iographic  
methods  and pass ing  through the s tage  of r ep roduc t ion  

Fig. 2. Marke r  and sex Chinese h a m s t e r  in the second half  of the S-per lod .  
c h r o m o s o m e s  with c h a r a c t e r i s t i c  pa t t e rn  of 
late label ing a f t e r  addition of deoxycyt idine-  These  r e su l t s  ag ree  with informat ion  in the l i t e r a -  
H s (A) and thymidine-H 3 (B). Sample  of tu re  showing that  sa te l l i t e  DNA cannot be found in the 

DNA of Chinese h a m s t e r  ce l l s  [5] and that  t he re  is a v e r y  c h r o m o s o m e s  f rom 3 cel ls .  Marke r  and sex 
c h r o m o s o m e s  a r r a n g e d  in the same  o rde r  sl ight p redominance  of A T - p a i r s  in the l a t e - r e p l i c a t i n g  
as  in Fig. 1. f rac t ion  of DNA in this spec ie s  of m a m m a l  [4]. It is 

r e l evan t  to note that  no app rec i ab l e  d i f fe rences  in the in- 
co rpora t ion  of thymid ine -H 3 and of deoxycyt id ine-H 3 l ikewise  have been found in human c h r o m o s o m e s  by 
the au toradiographic  method in the final s t ages  of the S-per iod  [8-9]. 
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