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The durat ion of the per iods  of the cel l  cycle and the pro l i fe ra t ive  pool in the lenses  of 1 0 -  
day mouse  e m b r y o s  homozygous for the fidget and ocular  r e t a rda t ion  genes were  studied by 
au toradiography with thymidine-H 3. No difference in the durat ion of the individual phases  
of the cell  cycle ,  the p ro l i fe ra t ive  pool, and the localization of the nuclei of cel ls  a t  d i f fer -  
ent s tages  of  the cell  cycle could be  found in the lenses  of 10 -day  +/+,  f i / f i ,  and o r / o r  e m -  
b ryos .  The r e su l t s  show that  mutant  fi and or  genes do not act  in the lent icular  cel ls  of 
embryos  and that  the a p p e a r a n c e  of lens defects  is unconnected with a d is turbance of cell  
p ro l i fe ra t ion .  

The appearance  of ce r ta in  he red i t a ry  anomal ies  in m a m m a l s  is connected with changes in the p r o -  
l i fe ra t ive  act ivi ty  of the t i s sues .  Mutant genes fidget (fi) and ocular  r e t a rda t ion  (or) in mice de te rmine  the 
appearance  of mic roph tha lmia  as a r e su l t  of inhibition of growth of the re t ina l  anlage [1, 4]. In mice  h o m o -  
zygous for one of these genes,  bes ides  a d is turbance of development  of the re t ina l  anlage,  delayed growth 
and developmental  defects  of the lens also a re  observed .  Trus love  [6] found that a dec rease  in s ize  of the 
lens in homozygous mouse embryos  of the mutant  fidget line is a p r i m a r y  effect  of the fi gene, while a d e -  
c r e a s e  in the size of the eye is the r e s u l t  of the p resence  of a reduced lens in the optic cup. However ,  
Konyukov and Vakrusheva  [3] consider  that  developmental  defects  of the lens a re  secondary  defects of the 
gene and a r e  de te rmined  by inhibition of growth of the optic ves ic le ,  leading to inadequate induction of the 
lens and to a d is turbance  of its separa t ion  f rom the ec toderm.  In mouse  e m b r y o s  homozygous for  the ocu- 
la r  r e t a rda t ion  gene, the gene acts  only in cel ls  of the re t inal  anlage and developmental  anomal ies  of the 
lens a r i se  secondar i ly  [4, 5]. 

Bear ing  in mind the fact  that  the fi and or  genes  prolong the presynthet ic  per iod (Gi) of cel ls  in the 
re t inal  anlage [2], it was decided to study the ra te  of cell  pro l i fe ra t ion  in the lenses  of 1 0 - d a y  mouse em-  
b ryos  homozygous for  these genes .  

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

The durat ion of the periods of the cell  cycle and the pro l i fe ra t ive  pool were  studied by thymidine-H a 
autoradiography in the lenses  of 1 0 - d a y  mouse embryos  homozygous for the fidget and ocular  r e t a rda t ion  
genes.  The control  consis ted  of 1 0 - d a y  embryos  of normal  (+/+) mice with a s i m i l a r  heterogeneous  genetic 
envi ronment .  Detai ls  of the method of autoradiography used were  descr ibed  e a r l i e r  [2]. To de termine  the 
per iods  of the cell  cycle an ave rage  of 250-300 cel ls  were  counted in the lenses  of each embryo  and the pe r -  
centage of labeled mi toses  calculated.  Eight embryos  f rom two mothe r s  were  used at  each t ime.  To es t i -  
mate  the p ro l i fe ra t ive  pool at l eas t  five embryos  f rom mice of each genotype studied were  used at each 
t ime.  The percen tage  of labeled nuclei in five cen t ra l  sect ions through the lens was calculated.  The dura-  
tion of per iods  of the cell  cycle was de te rmined  graphical ly  [7] by record ing  changes in the percentage  of 
labeled mi toses  at dif ferent  t imes  a f te r  a single injection of thymidine-H s. 
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TABLE 1. Index of Labeled  Nu- 
clei  (in %) in Lenses  of 10-Day +/+, 
f i / f i ,  and o r / o r  Embryos  a f te r  1, 3 ,  
and 6 Inject ions of Thymidine-H 3 
(M �9 m) 

Genotype Index of labeled nuclei (in %) 
of era- afteriinjections of thymidine-H 3 
bryos 3 6 

q-/q- t 59,1-+ 1,57 92,4--+0,84 100 
T 

fi/fi I 59,9-+ 1,34 92,1 • 1,25 100 
or/or 60,8-+ 1,85 92,9-+0,89 100 

EXPERIMENTAL RESULTS 

The first labeled mitoses (12%) were observed in the lenses 
of +/+ embryos i h after injection of thymidine-H 3. The number 
of labeled mitoses reached the first maximum (90%) 4 h after the 
injection. The number of labeled mitoses 6 h after injection of 
the isotope was lower, and reached a minimum (15%) in the em- 
bryos after i0 h. The second maximum of labeled mitoses (65%) 
was obse rved  14 h a f t e r  injection of thymidine-H 3. The number  
of labeled mi toses  r ema ined  a t  the s ame  1eve1 (65%) until 16 h 
a f t e r  the injection and then gradual ly diminished.  More than 50% 
of the lent icular  cel ls  in +/+ embryos  passed  through the stage of 
DNA synthes is  in the per iod between 2.5 and 9 h. 

The f i r s t  labeled mi toses  (12%) were  found in the lenses  of the f i / f i  embryos  also 1 h a f t e r  injection 
of the isotope.  The number  of labeled mi toses  reached  the f i r s t  max imum (90%) 5 h a f t e r  injection. The 
number  of labeled mi toses  a f t e r  6 h was cons iderably  reduced  and the min imum (10%) was reached  10 h 
a f t e r  injection of thymidine-H 3. The percen tage  of labeled mi toses  rose  sharply  14 h a f t e r  injection of the 
isotope and reached  the second m a x i m u m  af te r  15 h (65%). The number  of labeled mi toses  t he rea f t e r  fell 
again.  In the f i / f i  em bryos  more  than 50% of the lent icular  cel ls  passed  through the period of DNA syn the -  
sis between 2 and 8.5 h. 

In the l enses  of the o r / o r  e m b r y o s  the f i r s t  labeled mi toses  (15%) appeared  1 h a f te r  injection of thy- 
mid ine-H 3. The number  of labeled mi toses  reached  its f i r s t  max imum (90%) 4 h a f t e r  the injection. During 
the next 3 h the percen tage  of labeled mi toses  r ema ined  a t  the same  level .  The number  of labeled mi toses  
reached  the min imum (15%) 9 h a f t e r  injection of the isotope.  The number  of labeled mi toses  reached  the 
second m a x i m u m  (65%) 14 h a f t e r  injection. Start ing f rom 18 h a f t e r  injection of thymidine-H 3 the pe r -  
centage of labeled mi toses  fell gradual ly .  In the o r / o r  embryos  more  than 50% of the lent icular  cel ls  
passed  through the stage of DNA synthes is  during the per iod between 1.5 and 8 h. 

Analysis  of the curves  of labeled m i t o se s  shows that the durat ion of the mitot ic  cycle in individual 
phases  was identical  in the lenses  of mouse  embryos  of all  the genotypes invest igated.  The duration of the 
mitot ic  cycle (T) for  the lent icular  ce l l s  of 1 0 -day  +/+, f i / f i ,  and o r / o r  embryos  was 10 h. The postsyn-  
thetic per iod (G2) las ted  1 h and the per iod of DNA synthesis  (S) las ted  6 h 30 min.  The combined durat ion 
of the presynthe t ic  per iod and of mi tos i s  (GI + M) was 2 h 30 rain. 

In the embryos  of all  the genotypes invest igated the curves  of labeled mi toses  were  s y m m e t r i c a l  for 
both peaks ,  indicating homogenei ty  of the cell  population of the lenses  for the duration of the presynthe t ic  
per iod of the cycle .  

Exper imen t s  with repea ted  injection of thymidine-H 3 showed that  all  lent icular  cel ls  of 10 -day  +/+, 
f i / f i ,  and o r / o r  em bryos  par t ic ipa te  in division.  The nuclei of all  the cel ls  were  labeled af ter  6 injections 
of thymidine-H 3 (Table 1). 

No d i f fe rences  were  found in the local izat ion of the nuclei of cel ls  in di f ferent  phases  of the cell  cycle 
in the lenses  of the +/+, f i / f i ,  and o r / o r  em bryos .  Nuclei of cel ls  in the phase of DNA synthes is  were  l o -  
cated at the pe r iphery  of the lens,  n e a r e r  to the re t ina ,  whereas  the nuclei of mitot ical ly  dividing cel ls  were  
located n e a r e r  to the cavi ty  of the lens ves ic le .  This a r r a n g e m e n t  of the nuclei of the lent icular  cel ls  in 
di f ferent  phases  of the cell  cycle i s  not accidenta l  but is due to migra t ion  of the cell  nuclei of the re t inal  
anlage. Nuclei of cel ls  of the re t ina l  anlage in the phase of DNA synthesis  a re  a r r anged  as an inner l aye r  
facing the lens.  In the phase  of DNA synthes is  the cell  nuclei of the re t ina l  anlage and of the lens are  nea r -  
es t  together ,  and this evidently faci l i ta tes  the i r  in teract ion.  

No d i f fe rences  a re  thus found in the durat ion of the individual phases  Of the cell  cycle ,  the p ro l i f e ra -  
tive pool, or  the local izat ion of the nuclei in cel ls  in the var ious  s tages  of the cell  cycle in the lenses  of 1 0 -  
day +/+, f i / f i ,  and o r / o r  e m b r y o s .  These r e su l t s  show that  the mutant  fi and or  genes do not ac t  in the 
lent icular  cel ls  of the embryos  and that  tile appearance  of defects  of the lens,  which are  secondary  effects  
of the genes in nature ,  is unconnected with a d is turbance of cell  pro l i fe ra t ion .  
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