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R o b e r t s o n i a n  C h r o m o s o m a l  P o l y m o r p h i s m  in the  

In t r a spec i f i c  c h r o m o s o m a l  p o l y m o r p h i s m  due  t o  t h e  
cen t r i c  fus ion  of ac rocen t r i c  c h r o m o s o m e s  is wel l  k n o w n  in  
roden ts .  Never the less ,  e x a m p l e s  of a more  e x t e n t i v e  va r i a -  
t i o n  of t h i s  t y p e  a re  r e p o r t e d  on ly  in  few t a x o n o m i c  groups ,  
a m o n g  these  t h e  Af r i can  p i g m y - m i c e  of t h e  s u b g e n u s  
Leggada of Mus a-a. 

W h i l e  s p o n t a n e o u s  cen t r i c  fus ions  of ac rocen t r i c  chro-  
mosome s  h a v e  been  obse rved  occas iona l ly  in  l a b o r a t o r y  
mouse  s t r a i n s  4-6, on ly  l i t t l e  was  k n o w n  u n t i l  r e c e n t l y  of 
t h e  occur rence  of s imi l a r  p h e n o m e n a  in t h e  k a r y o t y p e  evo-  
l u t i o n  of wi ld  l iv ing  pa l aea r c t i c  p o p u l a t i o n  s of t h e  domes t i c  
m o u s e  (Genus  Mus). However ,  a n  e x t r e m e  v a r i a n t  of 
t h i s  t y p e  of R o b e r t s o n i a n  changes  h a s  been  d i scovered  
in  t h e  t o b a c c o  mouse ,  M. (musculus) poschiavinus~: A 
k a r y o t y p e  w i t h  26 c h r o m o s o m e s  inc lud ing  7 pa i r s  of fus ion  
m e t a c e n t r i c s  (T1-7Bnr ) s  seems  to  c h a r a c t e r i z e  u n i f o r m l y  
t h e  d a r k  co loured  t o b a c c o  m o u s e  p o p u l a t i o n  of t h e  Val le  di  
P o s c h i a v o  (Grisons).  D o m e s t i c  mice  w i t h  t h e  s t a n d a r d  
mouse  k a r y o t y p e  of 40 ac rocen t r i c s  or  h y b r i d s  h a v e  n o t  
ye t  been  found  b y  us in  t h e  Val le  di P o s c h i a v o  d u r i n g  t h e  
las t  4 years ,  t h o u g h  t h e i r  p resence  c a n n o t  be  exc luded.  

T h e  p r e s e n t  r e p o r t  on  domes t i c  mice  f r o m  t h e  Va l  
B regag l i a  (Grisons) d e m o n s t r a t e s  t h e  occur rence  of a poly-  
m o r p h i s m  due  to  R o b e r t s o n i a n  changes  w h i c h  is a t  l eas t  
in  p a r t  i n d e p e n d e n t  of t h e  cond i t i on  in t h e  n e i g h b o u r i n g  
Posch iavo .  

Material. C h r o m o s o m e  ana lyses  were  d o n e  in  4 speci-  
mens  of M. musculus domesticus, c a u g h t  in  t h e  v i l lage  of 
V icosop rano  (Val Bregagl ia)  b e t w e e n  Oc tobe r  1969 a n d  
Oc tobe r  1970. One female  (No. M/224) a n d  2 o t h e r  females  
(No. M/332 a n d  M]333) were  t r a p p e d  in a sma l l  shed  in  
Oc tobe r  1969 a n d  F e b r u a r y  1970, respec t ive ly .  A ma le  
a n i m a l  (No. M/405) was  c a p t u r e d  in O c t o b e r  1970 in a 
s t ab l e  in  a b o u t  100 m d i s t ance  of t h e  shed  whe re  t h e  o t h e r  
a n i m a l s  h a d  been  caugh t .  T h i s  ma le  was  m a t e d  w i t h  fe- 
ma le  mice  of t h e  l a b o r a t o r y  s t r a i n  N M R I  a n d  of a s t r a i n  
c a r r y i n g  t h e  T 4 B n r - c h r o m o s o m e  s, 9 before  i t  was  ki l led for  
t h e  c h r o m o s o m e  inves t iga t ion .  

C h r o m o s o m e  p r e p a r a t i o n s  were  o b t a i n e d  f rom bone  
m a r r o w  b y  t h e  use of  a d i r e c t  m e t h o d .  A t  leas t  25 m e t a -  
phases  pe r  a n i m a l  h a v e  been  e v a l u a t e d  in  t h e  microscope,  
5 to  10 a d d i t i o n a l  m e t a p h a s e s  were p h o t o g r a p h e d  for  
k a r y o t y p i n g .  I n  t h e  ma le  No. M/405 a n d  t h e  ma le  off- 
sp r ings  of cross ings  of t h i s  an ima l ,  a d d i t i o n a l  meio t ic  pre-  
p a r a t i o n s  of t h e  t es t i s  were  made .  The  sk ins  a n d  skul ls  of 
2 of t h e  a n i m a l s  a re  reg i s te red  as  M. m. domesticus in  t h e  
Zoologische F o r s c h u n g s i n s t i t u t  u n d  M u s e u m  A l e x a n d e r  
Koenig ,  B o n n  (~ M/224 = Reg.  No.  70.36; ~ M/405 = 
Reg.  No. 71.38). 

M o u s e  (M. musculus domesticus) 

Observalions. T w o  female  mice  (No. M[224 a n d  M[332) 
h a d  40 ac rocen t r i c  c h r o m o s o m e s  c o r r e s p o n d i n g  to  t h e  or- 
d i n a r y  M. musculus-karyotype. 

A t h i r d  f emale  (No. M/333) d i sp l ayed  a k a r y o t y p e  
(Figure  1) w i t h  36 ac rocen t r i c s  i nc lud ing  t h e  X - c h r o m o -  
somes  a n d  2 m e t a c e n t r i c s  (F.N.  = 40). However ,  t h e  me-  
t a c e n t r i c s  were  of d i f f e ren t  size a n d  c e n t r o m e r i c  index.  I t  
c an  be  conc luded  t he r e fo re  t h a t  t h e y  r e p r e s e n t  n o n -h o -  
mologous  h e t e ro zy g o u s  chromosomes . .  

T h e  ma le  m o u s e  No. M/405 m a t e d  w i t h  N M R I  female  
s i red  a t i t t e r  of 11 embryos ,  9 w i t h  39 c h r o m o s o m e s  in-  
c lud ing  1 m e t a c e n t r i c ,  a n d  2 e m b r y o s  w i t h  ac rocen t r i c  
c h r o m o s o m e s  only .  T h e  m a t i n g  of t h e  s a m e  m a t e  w i t h  a 
f emale  h o m o z y g o u s  tor  t h e  T 4 B n r  c h r o m o s o m e  s, ~ r e s u l t e d  
in a l i t t e r  of 6 mice.  T h e  3 ma les  of t h e  l i t t e r  were  used  for  
k a r y o t y p e  ana lys is .  All of t h e m  showed  38 c h r o m o s o m e s  
w i t h  36 ac rocen t r i c s  a n d  2 me tacen t r i c s ,  one  of t h e m  
co r r e spond ing  to  t h e  T 4 B n r  m e t a c e n t r i c  a n d  t h e  o t h e r  ob-  
v ious ly  de r ived  f rom ma le  No. M/405 (Figure  2a).  I n  fact ,  
w h e n  t h i s  ma le  was ki l led for  c h r o m o s o m e  analys is ,  a ka-  
r y o t y p e  (F igure  3) w i t h  38 ac rocen t r i c  c h r o m o s o m e s  a n d  
Y m e t a c e n t r i c  (F.N. = 40) was  found.  I n  meios is  I one  t r i -  
v a l e n t  was  p resen t .  T h e  m e t a c e n t r i c  c h r o m o s o m e  of t h e  
ma le  No.  M]405 h a s  s imi l a r  size a n d  s h a p e  as  t h e  sma l l e r  
m e t a c e n t r i c  in  t h e  k a r y o t y p e  of f emale  No. M/333. I t  is 
also c o m p a r a b l e  in  size to  t h e  T 4 B n r  ch romosome .  H o w -  
ever ,  t h e  ana lys i s  of d iak ines i s  a n d  meio t i c  m e t a p h a s e  I 
f igures  in  a Fx-male  d e r i v ed  f rom t h e  cross  of ma le  No.  M/  
405 × T 4 B n r  r evea led  t h e  p resence  of a cha in  t e t r a v a l e n t  
(Figure  2b) .  Th i s  f i n d i n g  p r o v e s  h o m o l o g y  of 1 a r m  of 
b o t h  m e t a c e n t r i c s  b u t  exc ludes  a t  t h e  s ame  t i m e  com-  
p le t e  homology .  Since work  is in  progress  to  b r eed  a la- 
b o r a t o r y  m o u s e  s t r a i n  h o m o z y g o u s  for  t h i s  c h r o m o s o m e  
for  e x p e r i m e n t a l  use, i t  is t e n t a t i v e l y  d e s i g n a t e d  w i t h  t h e  
s y m b o l  T 8 B n r  s. 

Conclusions. T h e  f ind ings  p r e s e n t e d  in  t h i s  r e p o r t  seem 
to  e s t a b l i s h  t h e  occurence  of a n  in t raspec i f i c  p o l y m o r p h i c  
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Fig. 1. Karyotype of a female house mouse 
(No. M/333). Bone marrow; 2n = 38; 
F.N. = 40. The 2 metacentric chromosomes 
differ in size and shape. 
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Fig. 2a and b. (6 M/405 × T4Bnr ~) Fx male, 
a) Metaphase, bone marrow; 2n = 38; F.N. = 
40. The 2 different metacentrics (T4 and 
T8Bnr, see Fig. 3) are similar in size and shape. 
b) Testis. Late diakinesis/metaphase I. Chain 
tetravalent indicating homology of one chro- 
mosome arm of the T4Bnr and of the TSBnr 
chromosome. 
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Fig. 3. Karyotype of a male house mouse (No. 
M/405). Bone marrow; 2n = 39; F.N, = 40. 
The metacentric is designated with the symbol 
T8Bnr. 

c o n d i t i o n  in  a p o p l u a t i o n  of t h e  house  m o u s e  (M. musculus 
domesticus) f r o m  t h e  Va l  Bregag l i a  (Grisons).  Th i s  poly-  
m o r p h i s m  is of R o b e r t s o n i a n  type .  I t  compr i ses  a t  l eas t  2 
d i f f e ren t  m e t a c e n t r i c s  w h i c h  p r e s u m a b l y  h a d  been  gener-  
a t e d  b y  cen t r i c  fus ion  of acrocent r ics .  T h e  2 m e t a c e n t r i c s  
p r e s e n t  in  1 of t h e  females  s tud ied  a re  obv ious ly  d i f fe rent ,  
whi le  i t  seems  to  be  poss ib le  t h a t  i of t h e m  is iden t i ca l  w i t h  
t h e  m e t a c e n t r i c  f o u n d  i n  t h e  ma le  an imal .  E v i d e n c e  could  
be  p rov ided ,  however ,  for  t h e  n o n - h o m o l o g y  of t h e  m e t a -  
cen t r i c  of t h i s  m a l e  a n i m a l  a n d  t h e  T 4 B n r  c h r o m o s o m e .  
Th i s  l a t t e r  is 1 of t h e  7 m e t a c e n t r i c s  of t h e  t o b a c c o  m o u s e  
(M. poschiavinus). Therefore ,  i t  is un l ike ly  t h a t  t h e  exis-  
t ence  of m e t a c e n t r i c s  in  house  mice  of t h e  Va l  B regag l i a  is 
on ly  or  e v e n  m a i n l y  due  to  a s p r e a d i n g  of t h e  t o b a c c o  
mouse  m a r k e r  c h r o m o s o m e s  f r o m  t h e  Val le  d i  P o s c h i a v o  b y  
h y b r i d i z a t i o n .  A t  least ,  t h e  n o n - h o m o l o g o u s  m e t a c e n t r i c  
s h o w n  in a m o u s e  f r o m  t h e  Va l  Bregag l i a  is of d i f f e ren t  
origin,  e v e n  t h o u g h  one  of i t s  a r m s  is homologous  w i t h  one  
a r m  of t h e  T 4 B n r  c h r o m o s o m e .  

The  f i nd ing  of a R o b e r t s o n i a n  v a r i a t i o n  n o t  on ly  in t h e  
Val le  d i  P o s c h i a v o  b u t  also in  a n o t h e r  Alp ine  va l l ey  shou ld  
urge  cy togene t i c  p o p u l a t i o n  s tud ies  in  more  e x t e n t e d  
geograph ic  a reas  in  o rde r  t o  p r o v e  w h e t h e r  t h i s  po lymor -  
p h i s m  is r e s t r i c t ed  to  some s o u t h e r n  Alp ine  va l leys  or 
w h e t h e r  i t  is more  wide ly  d i s t r i b u t e d  t h a n  e x p e c t e d  a t  
p resen t .  

I t  is n o t e w o r t h y ,  however ,  t h a t  t h e  p o l y m o r p h i s m  f o u n d  
in  t h e  d o m e s t i c  m o u s e  in  t h e  Va l  Bregag l i a  cou ld  h a r d l y  
be  m a i n t a i n e d  if i t  a f fec ts  t h e  r e p r o d u c t i v e  c a p a c i t y  of t h e  
popu la t i on .  On  t h e  c o n t r a r y ,  t h e  t obacco  mouse  m e t a -  
cen t r i c s  (T1-7Bnr)  in  a h e t e r o z y g o u s  c o n d i t i o n  p roduce  
e x t e n t i v e  me io t i c  n o n - d i s j u n c t i o n  1° a n d  a n e u p l o i d y  of 

zygotes  w h i c h  cause  in t u r n  cons ide rab l e  fe ta l  loss a n d  
r e p r o d u c t i v e  fai lure.  I n  n a t u r e  t h i s  s i t u a t i o n  m u s t  r e su l t  
in  bu i ld ing  u p  a n  ef f ic ient  r e p r o d u c t i v e  b a r r i e r  7 w h i c h  
isola tes  t h e  t o b a c c o  mouse.  I t  m a y  be  conc luded ,  the re -  
fore, t h a t  t h e  m e c h a n i s m s  u n d e r l y i n g  cen t r i c  fus ions  an d  
t h e i r  consequences  m a y  differ  in va r ious  p o p u l a t i o n s  ix. 

Zusammen/assung. H a u s m i i u s e  (M. m. domesticus) aus  
d e m  B e r g e l l / G R  zeigen e inen  in t r a spez i f i schen  Chromo-  
s o m e n p o l y m o r p h i s m u s  yore  ROBERTSON'SChen T y p  m i t  
wen igs t ens  zwei v e r s c h i e d e n e n  m e t a z e n t r i s c h e n  Ch ro mo -  
somen.  F i i r  e ines  d ieser  b e i d e n  C h r o m o s o m e n  k o n n t e  ge- 
zeigt  werden ,  dass  es y o n  d e n  s ieben  bei  d e r  T a b a k m a u s  
(M. poschiavinus) v o r h a n d e n e n  m e t a z e n t r i s c h e n  C h r o m o -  
s o m e n  u n a b h ~ n g i g  ist. E i n  fiir dieses C h r o m o s o m  (T8Bnr)  
h o m o z y g o t e r  S t a m m  auf  d e m  H i n t e r g r u n d  d e r  L a b o r a -  
t o r i u m s m a u s  wi rd  fiir e x p e r i m e n t e l l e  V e r w e n d u n g  h e r au s -  
gezi ichte t .  
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