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S p o n t a n e o u s  Centr ic  F u s i o n  Leading  to 2n  = 39 

The Swiss a lb ino  mouse,  Mus musculus, possesses a t  
t he  mi to t i c  m e t a p h a s e s  cha rac te r i s t i ca l ly  40 te locen t r ic  
ch romosomes  1. A v e r y  m i n u t e  second a r m  m a y  be  
obse rved  e r ra t i ca l ly  in  some of t he  chromosomes" i  The  
on ly  d e v i a t i o n  f rom the  cha rac t e r i s t i c  n u m b e r  to  2 n  = 39 
te locentr ics ,  was  r epo r t ed  in a C3H mouse  w i t h  p r i m a r y  
adenocarc inoma3 ,  whi le  t he  p r e sen t  c o m m u n i c a t i o n  
accoun t s  for p h e n o t y p i c a l l y  2 n o r m a l  males  and  2 females  
b u t  he t e rozygous  for  a cen t r ic  fus ion  of two  te locent r ics  
l ead ing  to  2 n  = 39 ch romosomes  (Figures  1 a n d  2) 
o b t a i n e d  f rom 2,000 mice  e x a m i n e d  b y  us since 1968. 
These  he t e rozygo te s  were d i scovered  in an  inb red  s tock  
f rom a local  dealer  f rom w h o m  we h a v e  been  rece iv ing  a 
r egu la r  supp ly  of mice  for our  va r ious  e x p e r i m e n t a l  
studies*-6.  Af te r  t he  d i scovery  of t h e  f i rs t  he t e rozy g o t e  7, 
we wa i t ed  for cr i t ical  conf i rmat ion ,  because  t h a t  i n d i v i d u a l  
was  t r e a t e d  w i t h  a phenol ic  c o m p o u n d  for o the r  purposes  
a n d  i t  c o n t a i n e d  a l imi t ed  n u m b e r  of clear  me taphases .  
I n  t h e  s u b s e q u e n t  years ,  2 female  a n d  1 ma le  he te ro -  
zygotes  u n d e r  r e p o r t  were d iscovered  b u t  t h e y  were also 
a m o n g  samples  wh ich  were t r e a t e d  w i t h  penici l l in,  
b a r b i t a l  a n d  Staphylococcus aureus respec t ive ly .  In -  
c identa l ly ,  none  of t he  300 con t ro l  spec imens  were found  
to  be  he t e rozygous  for  t he  cen t r i c  fusion.  N e a r l y  100 
m e t a p h a s e s  of t he  bone  m a r r o w  cells f rom each  of t h e  
3 he t e rozygo te s  were e x a m i n e d  a n d  t h e y  i n v a r i a b l y  
c o n t a i n e d  38 or ig ina l  t e locent r ics  a n d  1 me tacen t r i c ,  
t he  l a t t e r  be ing  fo rmed  b y  t he  cen t r i c  fus ion of two  
te locen t r ics  be long ing  to  groups  I I  and  I I I  (Figures  I 6), 
if t h e  ch romosomes  were ka ryo typ i ca l l y  a r r a n g e d  in to  
5 groups  accord ing  to CRIPPA ~. A c o m p a r i s o n  of t h e  
m e t a p h a s e  c o m p l e m e n t s  of all t h e  he t e rozygo tes  i nd i ca t ed  
t h a t  t he  m e t a c e n t r i c  was  p r e s e n t  in  all of t h e m .  I t  
showed  some v a r i a t i o n  in l e n g t h  in d i f fe ren t  p la tes  of t h e  
same ind iv idua l  (Figures 3 a n d  4 of a female  and  F igures  5 
a n d  6 of a male)  d e p e n d i n g  upon  t he  s tage of d iv i s ion  a n d  
t he  effect  of t he  co lch ic ine-c i t ra te -a i r  d ry ing  t e c h n i q u e  
emp loyed  for t he  bone  m a r r o w  c h r o m o s o m e  p repa ra t ions .  
The  m e t a c e n t r i c  c h r o m o s o m e  f luc tua t e s  in  t he  f r equency  
of 0 .2% for the  co lony f rom wh ich  spec imens  are  be ing  
regu la r ly  suppl ied  for  our  work.  Some i n d i v i d u a l  homo-  
zygous for 2 m e t a c e n t r i c s  w i t h  2 n  = 38 ch romosomes  is 
expec t ed  in a f r equency  of 0.04% if t h e  said cond i t ion  is 
n o t  le thal ,  b u t  our  d a t a  are st i l l  be low t h e  mark .  

C h r o m o s o m e s  in the L a b o r a t o r y  M o u s e  

]Besides t h e  four  he t e rozygo tes  referred to  above ,  an  
e x a m i n a t i o n  of genera l ly  100 m e t a p h a s e s  per  i n d i v i d u a l  
of 1,200 mice  t r e a t e d  w i t h  va r ious  physica l ,  chemica l  and  
l iv ing  m u t a g e n s  ~-6 revea led  v e r y  r a re ly  1 or 2 comple-  
m e n t s  c o n t a i n i n g  a b i a r m e d  c h r o m o s o m e  of m e t a c e n t r i c  
or s u b m e t a c e n t r i e  type ,  in  wh ich  case t i le cen t r i c  fus ion 
def in i te ly  resu l ted  due  to the  t r e a t m e n t  w i t h  some k ind  of 
m u t a g e n .  I t  could n e v e r  be  t h e  c o n s t i t u t i o n a l  one because  
i ts  f r equency  was negl igible  in  c o m p a r i s o n  to  cen t  p e r cen t  
m e t a p h a s e s  c o n t a i n i n g  t h e  v e r y  p a r t i c u l a r  m e t a c e n t r i e  
c h r o m o s o m e  in  t h e  fusion he te rozygotes .  On t h e  o t h e r  
hand ,  i t  is a b s u r d  to  t h i n k  t h a t  t h e  v e r y  m e t a c e n t r i c  
found  in al l  t h e  m e t a p h a s e s  of t h e  he t e rozygo te s  h a d  i ts  
i n d e p e n d e n t  or igin due  to  t h e  t r e a t m e n t  w i t h  4 d i f fe rent  
m u t a g e n s  m e n t i o n e d  a b o v e ;  a n d  secondly  i t  sp read  in all 
t h e  cells w i t h i n  48 h a f te r  t h e  t r e a t m e n t .  Therefore,  i t  can  
f i rmly  be  conc luded  t h a t  t h e  v e r y  m e t a c e n t r i c  h a d  i ts  
or igin in  t h e  p a s t  a n d  t h e  he t e rozygo te s  i n h e r i t e d  i t  on  
fe r t i l i za t ion  a t  t h e  b e g i n n i n g  of t h e i r  life. I t  h a d  no 
c o n n e c t i o n  w i t h  t h e  t r e a t m e n t  b y  t h e  mu tagens .  

I n  t h e  or igin of a m e t a c e n t r i c  b y  t h e  cen t r i c  fus ion of 
t w o  acrocentr ics ,  a s u p e r n u m e r a r y  c h r o m o s o m e  is also 
expec ted  accord ing  to t h e  h y p o t h e s i s  of WHITE 8. B u t  i t  
coul t  n o t  be  s u b s t a n t i a t e d  here  as none  of 2,000 ind iv id-  
uals  was found  w i t h  a s u p e r n u m e r a r y  in t h e  colony 
concerned.  I t  m a y  be  a rgued  t h a t  t h e  s u p e r n u m e r a r y  was 
lost  soon a f te r  t h e  or igin of t h e  me tacen t r i c .  A l t e r n a t i v e l y  
i t  is sugges ted  t h a t  t h e  m e t a c e n t r i c  could h a v e  o r ig ina ted  
b y  t h e  fus ion  of t h e  e roded cent r ic  ends  of t h e  two 
te locen t r ics  l eav ing  no s u p e r n u m e r a r y  e lement .  I n  t h a t  
case t h e  c h r o m o s o m e  concerned  is a d ieen t r i c  one possess- 
ing two cen t romeres  in  v e r y  close p r o x i m i t y  b e h a v i n g  as 
one. The  e x t e n d e d  cen t ro mer i c  reg ion  of t h e  m e t a c e n t r i c  
in  some p la tes  (Figures  2 a n d  4) m a y  s u p p o r t  t h e  sugges- 
t i on  of t h e  d icen t r i c  n a t u r e  of t h e  m e t a c e n t r i c s  in L P 5 9  
cell l ine  9. A n y h o w  t h e  he t e rozygo te s  m a i n t a i n e d  the  
R o b e r t s o n i a n  pr inc ip le  in  h a v i n g  40 ' f u n d a m e n t a l  
a rms '  10. 

Zusammen/assung. Es w u r d e n  u n t e r  2000 E inze l t i e r en  
e ther  Kolonie  y o n  Schweizer  A l b i n o m g u s e n  4 He te ro -  
zygo ten  m i t  m e t a z e n t r i s c h e m  C h r o m o s o m  erha l t en .  
(Zent r i sche  F u s i o n  zweier T o l o zen t r en  der  G r u p p e n  I I  
u n d  I I I  : 2 n = 39; 8% T o l o zen t r en  u n d  ein Megazen t rum. )  
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Figs. 1-6. Photomicrographs of the metaeentric chromosome in the 
metaphase complement of a mMe (Figure 1), and a female (Figure 2) 
and shown individually of a female (Figures 3 and 4) and of a male 
heterozygote (Figures 5 and 6). 
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