
EXPERIMENTAL GENE TICS 

POLYMORPHISM OF C-HETEROCHROMATIN REGIONS 

IN CHROMOSOMES OF DIFFERENT LINES OF MICE 

A. P. Dyban and L. D. Udalova UDC 576.312.342 

The C-he t e roch roma t in  regions were  studied in the c h r o m o s o m e s  of mice  of l ines C3HA and 
CBA and of mice  homozygous for  c h r o m o s o m a l  t rans loca t ions  T6T6 and TI IEM.  Prepa ra t ions  
of metaphase  c h r o m o s o m e s  were  obtained f rom bone m a r r o w  cei l s  by F o r d ' s  method.  The 
p e r i c e n t r o m e r i c  he te rochromat in  was revea led  by the method of Arr ighi  and Hsu. Different 
c h r o m o s o m e s  in the karyotypes  of mice of different lines were  found to contain different  quan- 
t i t ies  of p e r i c e n t r o m e r i c  he te rochromat in .  Po lymorph i sm of the C-he t e roch roma t in  regions  
is obse rved  not only in mice of different  l ines,  but also in different individuals belonging to the 
same  line. 
KEY WORDS: ch romosomes ;  po lymorph i sm of he te rochromat in .  

The use of new techniques has been la rge ly  respos ib le  for  the determinat ion of the localizat ion and 
some p rope r t i e s  of the he te rochromat in  in m a m m a l i a n  and human c h r o m o s o m e s  [4, 6, 7, 13, 16, 18, 22], 
and for  the crea t ion  of a s tandard internat ional  c lass i f ica t ion  [17], according to which Arr ighi  Q- ,  G-,  and 
R-he t e roch roma t in s ,  local ized in the c h r o m o s o m a l  a r m s  in the fo rm of bands, and the C-he te rochromat in ,  
located in mos t  spec ies  (including in mice)  in the p e r i c e n t r o m e r i c  regions  [3, 15, 19, 21], a re  distinguished; 
t he re  a re ,  however , some  animals  (Syrian h a m s t e r s ,  guinea pigs,  Cal i fornia  mice)  in which whole a r m s  of 
au tosomes  evidently consis t  of this type of consti tutive he t e roch romat in  [12]. 

In some lines of l abora to ry  mice  and also in domest ic  mice  caught in cer ta in  regions of Czechoslovakia ,  
po lymorph i sm of the C-he te roch romat in  region has been shown to take place in homologous c h r o m o s o m e s  
[11]. However,  it is not yet  c l ea r  how widespread  this phenomenon is among other  lines and colonies of 
l abora to ry  mice .  

For  this r eason  the C-he t e roch roma t in  was invest igated in c h r o m o s o m e s  of different l ines of mice  
f rom the Rappolovo Nurse ry ,  Academy of Medical  Sciences of the USSR. 

EXPERIMENTAL METHOD 

Mice of l ines C3HA and CBA and mice  homozygous for  c h r o m o s o m a l  t rans loca t ions  T6T6 and T I I E M  
were  used  [1]. P repa ra t ions  of metaphase  c h r o m o s o m e s  were  obtained f rom bone m a r r o w  cel ls  [10] and 
stained by the method of Arr ighi  and Hsu [4]. Altogether the karyotypes  of 15 ma le s  and 7 females  were  
analyzed.  In each mouse about 50 metaphase  pla tes  were  studied by the NU mic roscope  (objective 100, oil  
i m m e r s i o n ,  ocular  1.30). 

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

C-he t e roch roma t in  was seen in the p e r i c e n t r o m e r i c  regions  of each  ch romosome  as darkly  stained 
regions ,  in the l ighter  region between which was the c e n t r o m e r e .  If the re  was considerable  coiling of the 
c h r o m o s o m e s  the unstained region was invisible and the impre s s ion  was obtained that  the whole t ip of the 
ch romosome  consis ted  of C-he t e roch roma t in .  
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Fig. 1. Chromosome set of a mouse of 
line TI IEM (cO. Arrow indicates Y ch rom-  
osome.  

Fig. 2. Chromosome sets of mice of line 
T6T6 (cr cO: a) 3 chromosomes ,  b) 4 c h r o m o -  
somes with a low content of pe r i cen t romer ie  
he terochromat in  are identified by a short  
ar row.  A long ar row points to the Y ch rome-  
s o m e .  

Large  blocks of C-he te rochromat in  were seen 
in all autosomes and in the X chromosome.  In the 
pe r i cen t romer ic  region of the Y chromosome two dark 
spots could be seen, about equal in size to the reso lv-  
ing power of the immers ion  objective. The a rms  of the 
Y chromosome were more darkly stained throughout 
the i r  length than in other chromosomes ,  thus enabling 
the Y chromosome to be easi ly distinguished. 

Certain distinctive features of the C-he t e rozh rom-  
atin were found in the karyotype of mice belonging to 
different lines. In line Tl rEM the C-he te rochromat in  
regions were l a rge r  than in the chromosomes  of the 
mice of the other  lines. All the autosomes and the 
X chromosomes  could not be distinguished visually by 
the size of their  C-he te rochromat in  regions (Fig. 1). 
In the mice of other  lines the dimensions of the C-he te ro -  
chromatin r eg ions  varied in the different chromosomes ;  
some autosomes had smal le r  C-he te rochromat in  regions.  
In the karyotype of some mice there  were 4 such chromo-  
somes,  3 in others .  For  instance, in the karyotype of 
C3HA and CBA males  there  were 4 chromosomes  with 
C-heterochromat in  regions of reduced size,  whereas 
among the T6T6 males  there  were  some individuaIs with 
3 and some with 4 autosomes with reduced C-he te ro-  
chromat in  regions (Fig. 2). In CBA females there  were 
2, 3, or 4 of these ch romosomes .  

In all metaphase plates obtained from the same 
animals the same picture was observed.  Consequently, 
polymorphism of the C-he te rchromat in  is cha rac t e r -  
istic of different individuals, but not of different cells 
of the same animal and it is a c lea r  sign cha rac t e r -  
izing the karyotype of each individual animal. 

Polymorphism of the C-heteroehromat in  regions 
in homologues evidently a r i ses  in meiosis  as a result  
of unequal c ross ing  over  and t ranslocat ion [22]. This 
phenomenon takes place frequently, and that is why poly- 
morphism of the C-he te rochromat in  in homologous 
chromosomes  has been described for man and animals 
[5, 8, 9, 14, 20], including for mice of different lines 
[11]. The present  observat ions show that polymorphism 
of the C-he te rochromat in  in homologues takes place 
not only in mice of different lines, but also in different 
individuals belonging to the same line. 

Phenotypically, individuals with polymorphism 
of the C-he te rochromat in  were indistinguishable in 
every  respect  from mice without such changes, although 
pre l iminary  observations show that in animals with 
polymorphism of the C-he te rochromat in  aneuploid 

gametes  were found more  often. Polymorphism of the C-he te rochromat in  thus may affect the separation 
of the chromosomes  in meiosis  somehow. The problem of the role of the C-he te rochromat in  in the co-  
orientation and separat ion of homologues in meios is  has a l ready been considered [2, 18]. Mice with poly- 
morph ism of the C-he te rochromat in  regions could be a convenient object for the experimental  analysis of 
this hypothesis.  

1. 

L I T E R A T U R E  C I T E D  

V. S. Baranov and A. P. Dyban, Tsitologiya,  No. 13, 820 (!971). 

947 



2. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

A. P. Dyban, in: MechaniSms of Regulat ion.f  the Function of the Cell Nucleus [in Russian], Tbilisi (1972). 
F. E. Arrighi,  T. C. Hsu, P. Saunders, et al., Chromosoma (Berlin), 32, 224 (1970). 
F. E. Arrighi and T. C. Hsu, Cytogenetics, 1.~.0, 81 (1971). 
N. O. Bianchi and J.  Ayres,  Chromosoma (Berlin), 3._~4, 254 (1971). 
T. Caspersson, L. Zech, and J. Lindsten, Triangle, 1_~.1, 73 (1972). 
T. Caspersson and L. Zech, Acta Endocrinol. (Copenhagen), 7_1.1, 67 (1972). 
A. P. Craig-Holmes and M. N. Shaw, Science, 174, 702 (1971). 
H. J. Evans, K. E. Bacton, and A. T. Sumner, Chromosoma (Berlin), 3._55, 310 (1971). 
E. H. R. Ford and D. N. M. Woolam, Stain Technol., 3_~8, 271 (1963). 
J. Forejt ,  Folia Biol., 1.__88, 161 (1972). 
T. C. Hsu and F. E. Arrighi,  Chromosoma (Berlin), 3_~4, 243 (1971). 
T. C. Hsu, J. E. K. Cooper, M. L. Mace, et al., Chromosoma (Berlin), 3..~4, 73 (1971). 
K. W. Jones and G. Corneo, Nature, 233, 268 (1971). 
R. D. Nelson and J.  J. Yunis, Exp. Cell Res., 6_1.1, 457 (1970). 
M. L. Pardue and J. G. Gall, Science, 168, 1356 (1970). 
M. L. Pardue and J.  G. Gall, Cytogenetics, 1_1.1, 317 (1972). 
P. E. Polani, Chromosoma (Berlin), 36, 342 (1972). 
W. G. Yasmineh and J.  J .  Yunis, Exp. Cell Res., 59, 69 (1970). 
K. W. Jones and G. Come . ,  Nature, 233, 268 (1971). 
J .  J.  Yunis, Science, 168, 263 (1970). 
J .  J.  Yunis and W. G. Yasmineh, Science, 174, 1200 (1971). 

948 


