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Cytogenetic  ana lys i s  showed that of 339 mouse embryos  aged 8-10 days,  he terozygous  for  
the T 6 t rans locat iun ,  78 were  he teroplo ids .  T r i s o m y  (2n = 41) was found in 66 embryos ,  
monosomy (2n = 39) in four, and tr iploidy (3n = 60) in eight e m b r y o s .  The overwhelming 
major i ty  (58). of heteroploid  em bryos  had t r i somy  with r e spec t  to the T 6 m a r k e r  au tosome.  
The f requency of this type of t r i s om y  in the progeny of f emales  of different  genotypes was 
28.6% in C3HA/T 6 mice, 19% in CBA/T6, 10% in C57BI/T6, and 8.9% in TIII~M/T 6 mice. 
These results indicate that separation of the chromosomes during meiosis in females het- 
erozygous for the T 6 translocation does not take place at random but depends on the special 
features of the genotype~ 

The study of f ac to r s  influencing separa t ion  of the c h r o m o s o m e s  in me ios i s  is of g r e a t  in te res t  both 
to the study of the m e c h a n i s m s  of no rma l  gametogenes i s  and to the explanation of the causes  of ch romo-  
soma1 d i s ea se s  [5, 7]. 

During matura t ion  of the f emale  gam e te s  in Drosophi la  separa t ion  of the c h r o m o s o m e s  is  known not 
to take place at r andom but to be under genet ic  control  [8, 13, 15]. The exis tence of genetic  f ac to r s  in-  
fluencing segrega t ion  of meio t ic  c h r o m o s o m e s  has also been postulated in m a m m a l s  [6, 9, 14], but ex p e r i -  
menta l  ver i f ica t ion  of this hypothesis  is lacking.  

Mice with the T 6 t rans locat ion ,  with t~vo m a r k e r  au tosomes  in the karyotype in the homozygous s tate  
and only one in the he terozygous  s ta te  [3, 11], a r e  convenient objects  with which to t es t  this  hypothesis .  
It has been shown that aneuploid game te s  a re  fo rmed  in mice  he terozygous  for  the T~ t rans loca t ion  [10, 12]. 
Such ma les  a re  s te r i l e  o r  s emi s t e r i l e ,  while the f ema le s  a re  fer t i le  and t r a n s m i t  aneuploidy to the emb ry o s  
[3, 4]. Charac te r i s t i ca l ly  t r i s o m y  on account  of the T 6 m a r k e r  autosome has no effect  on embryogenes i s ,  
i .e. ,  all  such aneuploid e m b r y o s  survive  [3]. The frequency with which embryos  with T G t r i s o m y  a re  found 
in ea r ly  embryog enes i s  can thus be used as an indicator  of the f requency with which ma tu re  ova with this 
type of aneuploidy a re  fo rmed .  

During c ross ing  of ma le s  homozygous for  the T G t rans loca t ion  with f ema le s  of different  l ines,  ani-  
ma l s  with different  genotypes were  obtained in the progeny,  and these  mice  were  used to de te rmine  how 
the female  genotype influences the f requency o f  fo rmat ion  of zygous with t r i s o m y  for  the T 6 au tosome.  
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TABLE I.  Characteristics of Karyo~ypes of Normal and Malformed 
Embryos from Mice (~) of Different Genetic Lines Heterozygous for 
the T 6 Translocation (results analyzed on the 8th-9th day of pregnancy) 

Type of  c ro s s  

9 

C57B 
C3HA 
CBA 
C3HA 

Embroys  

Normal . m 211-41 ark er~- / ~ Malformed .i - -  

, ch romosome ] abs .  ] % 

C57B/CBA--T~ 88 67 76,2 58 
CSHA/CBA--T6 94 70 74,41 47 

~ , ~ - ~ ~  ~ ~81~: I, ~7 TIII;M/CBA--T6 65 58 

2n-40 

Jmarker 
chromosome 

pres~  ab- 
e n t  s e ' n t  

31 27 
17 30 
15 32 
21 37 

p r e s -  eb- 
ent  sen t  

- -  21 
24 

23,8 
25,6 
25,3 
16~6 

Type  of  c r o s s  

2n-39 ] 2n-40 

mo some :"~ m,, some  

ent sent ent sen 

Malformed 

2"4---2 1 - - -  3"~--2 
"~ chromo- ~ chromo- 

pres- ab- orea- 'ab- 

C 7B C57BJCBA--T  
C3HA C3HA/CBA--T6 
CBA CBA/CBA--T 6 
CZHA T,I~M/CBA-T6 Y 

13 

v li 
7 4 2 

213 - -  1 

1. 
1. 

F i g .  1. Metaphase  p l a t e s  of e m b r y o s  at  the 8 th -10 th  day of deve lop -  
m e n t  f r o m  m i c e  with T 6 t r ans loca t i on"  a) t r i s o m y  for  m a r k e r  au to -  

some  T 6 (2n = 40; nf  = 41), b )  t r i s o m y  (2n = 41), T~ m a r k e r  au to -  
s o m e  absen t ;  e) m o n o s o m y  (2n = 39); d) t r i p l o i d y  (3n = 80). 
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E X P E R I M E N T A L  M E T H O D  

Males of line CBA/T6T 6 were  c ro s s ed  with f emales  of lines C57B1, CBA, C3HA, and TII]~M*. F e -  
ma les  were  se lec ted  f r o m  the progeny,  r e a r e d  until sexual  matur i ty ,  and then c ro s sed  with ma les  of the 
n o r m a l  pa ren ta l  l ine.  The expe r imen t s  were  thus c a r r i e d  on f ema le s  he terozygous  for  the T 6 t rans locat ion,  
and fe r t i l i zed  by ma le s  with a no rm a l  karyotype.  The 1st day of pregnancy was taken to be the day when a 
vaginal  plug was found. The f ema le s  were  sac r i f i ced  on the 8th-10th day of pregnancy and the number  of 
co rpo ra  lutea in the ova r i e s  and the number  of implantat ion s i tes  and of absorbed,  living, and dead emb ry o s  
in the u terus  were  counted. The em bryos  were  taken f r o m  the m e m b r a n e s ,  examined under a binocular  
loupe, and ch romosome  p repa ra t ions  were  then made [17]. Al together  339 embryos  were  invest igated.  
Fu l l e r  detai ls  of the methods of invest igat ion were  given prev ious ly  [2-4]0 

EXPERIMENTAL RESULTS 

The results are given in Table i. Altogether 78 aneuploid embryos were found, 50 with a normal 
mieroanatomieal structure. The number of heteroploid embryos in each group of mice differed significant- 
ly, and this was particularly marked as regards embryos with trisomy for the T 6 marker autosome. A 
pathological karyotype of this character was found altogether in 58 embryos, 48 of which had a normal 
microanatomical structure. This type of trisomy was found in the progeny of C3HA/T 6 females in 28.6% 
of cases, CBA/T 6 females in 19%, C57BI/T 6 in 10%, and TII]~M/T 6 in 8.9% of cases. The differences ob- 
served between groups with a high and low frequency of T 6 trisomy were significant for C3HA/T~ mice 
(P < 0.Ol; • 9.7). 

Another type of trisomy (without the T~ marker chromosome) was observed infrequently: four of 
261 embryos of C3HA/T6, CBA/T6, and C57BI/T 6 mice and four embryos of TIII~M/T G mice. Three em- 
bryos of the TII]~M/T 6 females were found to have monosomy. Monosomy was not found in the progeny 
of the C57BL/T 6 and CBA/T 6 mice, and only one embryo of 94 in the progeny of the C3HA/T 6 mice had 
monosomy. Phenotypically, all the embryos with monosomy consisted of small, round, trophoblastie 
vesicles in which the parts of the embryo could not be determined. 

Eight of the 339 embryos studied had triploidy. The maximal number of triploids (five of 88) was 
found in C57BI/T 6 mice. The size of the germinal cylinder in the triploids as a rule was indistinguishable 
from the control, but the embryo itself was greatly retarded in its development. 

The frequency of embryos with T 6 trisomy was thus highest in the C3HA/T G mice and considerably 
lower in the C57BI/T6 and TIIEM/T 6 mice. The CBA/T 6 mice occupied an intermediate position between 
the groups with a high and low frequency of trisomy. The reason for these differences must probably be 
sought in the differences in behavior of the chromosomes in meiosis. 

A quadrivalent is known to develop during meiosis in mice heterozygous for the T 6 translocation, and 
this may split up into a trivalent and a univalent [4, i0]. Naturally the frequency of formation of embryos 
with trisomy can act as an indicator of the frequency of appearance of the univalent, i.e., of mature gametes 
with an extra autosome. Probably among the various lines of mice on which these experiments were car- 
ried out the stability of the quadrivalent varies, i.e., the frequency of formation of the univalent in meiosis 
must be higher among C3HA/T 6 mice than among C57BI/T G mice. The possibility of specific elimination 
of aneuploid sets of chromosomes in the composition of the reduction bodies likewise cannot be ruled out 
[6], since this phenomenon, which takes place during the final stages of maturation divisions I and II, may 
also influence the frequency of formation of aneuploid embryos. 

Further investigations are needed to determine which of these mechanisms is responsible for the 
differences found in the frequency of aneuploid embryos, which are evidence that the female genotype exerts 
a definite influence on the behavior of the chromosomes in meiosis. 

*TII]~M is the name given to a colony of mice  with spontaneous R o b e r t s o n ' s  t rans loca t ion  bred  in the 
Depar tment  of Embryology,  Institute of Exper imenta l  Medicine, Academy of Medical Sciences of the USSR 
[1, 2]. 
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