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Summary. The dicentr ic  na tu re  of a marker  me tacen t r i c  ch romosome  or ig ina ted  by  robe r t son ian  fusion has been 
es tab l i shed  in t he  aseites cells of mouse  sarcoma 180. C-band ing  analysis  has  revealed t h a t  t he  me tacen t r i c  is ac tual ly  
a d icentr ic  wi th  2 closely s i tua ted  C-posi t ive he t e roch roma t i c  zones. The  na tu re  of the  cen t romeres  and the  N F  value 
of t he  cell indica te  t h a t  this  meta -d icen t r i c  ma rke r  has  or ig ina ted  by  b reakage  and  fusion wi th in  each of t he  shor t  a rms  
of 2 acrocentr ic  chromosomes .  

Robe r t son i an  t rans loca t ion  which  involves  the  fusion of 
2 rod ch romosomes  to yield i me tacen t r i c  has  been  the  
sub jec t  of ex tens ive  s tudies  in recen t  years,  pa r t i cu la r ly  
af ter  t he  i n t roduc t ion  of the  t e r m  b y  M a t t h e y  1. The 
p h e n o m e n o n  has  largely been  d o c u m e n t e d  b o t h  in na tu ra l  
popula t ions ,  as well as in var ious  t issue cul ture  lines. In  
mos t  cases i t  has  been  assumed t h a t  rober t son ian  rear-  
r a n g e m e n t  involves  the  fusion of 2 acrocentr ic  chromo-  
somes following breakage  p rox ima l  to  t he  cen t romere  in 
the  long a rm of one ch romosome  and  s imul taneous  
breakage  in t he  shor t  a rm of the  o ther  3, 3, or due  to  t he  
fusion be tween  pa r t l y  b roken  or eroded cen t romeres  of 
2 te locent r ic  ch romosomes  4-~. A n o t h e r  t y p e  of rear range-  
m e n t  has  also been  d o c u m e n t e d  in which  fusion takes  
place following breakages  in each of t he  shor t  a rms  of 2 
acrocentr ic  ch romosomes ;  the  me tacen t r i c  thus  p roduced  
is ac tua l ly  a dicentr ic .  The occurrence of such dicent r ic  
ch romosomes  has  been repor ted  in m a n  7, 3 and in bull 9. 
Recent ly ,  in course of our  inves t iga t ion  on the  chromo-  
somes of an asci tes cell l ine of mouse,  an in te res t ing  
incidence of robe r t son ian  fusion leading of the  fo rma t ion  
of a s tab le  'me ta -d icen t r i c '  ch romosome has  been  re- 
corded.  
The asci tes fo rm of mouse  sarcoma 180 (MS 180) is a 
s ignif icant  tool  in cytological  research,  because  i t  grows 
ve ry  rap id ly  and  can easily be ma in t a ined  by  serial in 
vivo t r a n s p l a n t a t i o n  in albino swiss mouse  Mus musculus .  
The ch romosomes  of th is  asci tes t u m o u r  were p repa red  b y  
following the  s t a n d a r d  schedule  of 0.1% colchic ine-hypo-  

tonic  saline c i t ra te-ace t ic  a lcohol- f lame dry ing  technique .  
C-banding  was pe r fo rmed  b y  s l ight  modi f ica t ion  of t he  
m e t h o d  sugges ted  by  Sumner  and  E v a n s  10. One except ion  
being t h a t  the  f lame-dr ied  slides were  kep t  in 0.02 N HC1 
( instead of 0.2 N HC1) a t  27~ for 1 h. 
The moda l  ch romosome  n u m b e r  of th is  hypo te t r ap lo id  
ascites t u m o u r  is 75 (NF = 76) w i th  a d i s t inc t  b i -a rmed 
mark e r  (figures 1 and 3). In  m o s t  of the  ear ly  metaphases ,  
or in socalled p rome taphases ,  th i s  marke r  me tacen t r i c  
showed an e x t e n d e d  p r i m a r y  cons t r ic t ion  which  led us to  
assume t h a t  th is  ch romosome  is p r o b a b l y  a d icentr ic  one 
wi th  2 closely placed cent romeres .  In  order  to  conf i rm 
our  assumpt ion ,  C-banding  analysis  was m a d e  and  i t  was 
revealed t h a t  the  ch romosome  in ques t ion  is ac tual ly  a 
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Fig~ 1. Metaphase complement o5 
mouse sarcoma 180 cell with a 
marker metaeentric chromosome 
(arrowed). 

Fig. 3. Enlarged view of the mark- 
e~ metacentric of MS 180. 

Fig. 2~ 4-6. C-banded metaphases 
of  MS 180 showing double banded 
marker chromosome (arrowed). 
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dicent r ic  w i th  2 closely located  p r o m i n e n t  C-posit ive 
he t e roch roma t i c  zones (figures 2, 4-6). The exis tence of 
th i s  meta -d icen t r i c  ma rke r  ch romosome  has  been  docu-  
m e n t e d  u n m i s t a k a b l y  in all the  me taphase s  examined  
f rom di f ferent  individuals  a f t e r  several  successive in vivo 
passage  of the  t nmour .  The posi t ion and  size of t he  cent ro-  
meres  and  the  N F  value of t he  cell are indicat ive  of t he  
fac t  t h a t  th is  me ta -d icen t r i c  ch romosome  has  arizen b y  
b reakage  and  fusion wi th in  each  of t he  shor t  a rms  of 2 
acrocentr ic  ch romosomes  and  cons t i tu tes  a regular  m e m -  
ber  in t he  k a r y o t y p e  of th is  asci tes tumour .  
P rev ious ly  i t  was genera l ly  accep ted  t h a t  the  dicentr ic  
ch romosomes  are usual ly  uns tab le  3 B u t  evidence is now 
accumula t ing  on the  spon taneous (? )  occurrence of s table  
and  t ransmiss ib le  d icent r ic  ch romosomes  in na tu ra l  popu-  
la t ions  as well as in d i f fe rent  con t inuous  cell lines. Re-  
cen t ly  an extens ive  s t u d y  on the  dicentr ic  na tu re  of the  
ch romosomes  wi th  mul t ip le  he t e roch roma t i c  bands  has  
been  m a d e  in some cont inuous  mouse  cell lines by  Chen 
and  Rudd le  lz, and  in cont inuous  h u m a n  lymphoid  cell 
l ines by  O'Neil l  and  Miles s. Long before the  d iscovery  of 
di f ferent ia l  cen t romer ic  s ta ining,  t he  dicentr ic  na tu re  of 
me tacen t r i c  ch romosomes  was also suspec ted  by  Manna  12 
when  he was  working w i t h  L P  59 cell line. More recen t ly  
t he  exis tence  of a s table  dicentr ic  resul t ing f rom u  
t rans loca t ion  has  been  r epo r t ed  in m a n  by  Ghosal  e t  al. 1~. 
In  addi t ion  to  the  previous  repor ts ,  our  p resen t  f inding 
on the  occurrence  of a s tab le  and  t ransmiss ib le  d icentr ic  
in MS 180 cells will  add  fu r the r  cytological  d a t a  to  t he  
p rob lem of t he  s t ab i l i t y  of d icent r ic  chromosomes .  

Considerable  con t rove r sy  still  exis ts  regard ing  the  exac t  
na tu re  of rods  in mouse.  Af te r  an ex tens ive  s t u d y  on t h e  
ch romosomes  of a large va r i e ty  of animals ,  W h i t e  and  
o thers  have  adop ted  the  view t h a t  all na tu ra l ly  occurr ing 
rods are acrocentr ic  ~. B u t  recent ly ,  f rom the  whole 
m o u n t  EM study,  Comings and Okada  1. have  concluded 
t h a t  the  rods  of mouse,  sheep and  goat  are all te locent r ic  
w i th  no evidence for a shor t  arm. In  our  prev ious  r epor t  ~ 
on the  fusion me tacen t r i c  of the  house mouse  of Asian  
var ie ty ,  we have  concluded t h a t  t he  rods  of t he  mouse  
are all te locent r ic  in na ture .  B u t  the  na tu re  and  p l acemen t  
of centromeres in the  me ta -d icen t r i c  marke r  of MS 180 cell 
line lead us to sugges t  t h a t  the  ch romosomes  of th i s  
par t icu lar  t u m o u r  are acrocentr ic  in na ture .  
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Summary. Solanum ve r rucosum Schlechtd .  is p roposed  as a base for m u t a t i o n  b reed ing  in pota to .  I t s  m u t a b i l i t y  was  
d e m o n s t r a t e d  wi th  N-me thy l -N-n i t ro sou rea  and  N-e thy l -N-n i t rosourea  as mutagens .  

The  induc t ion  of m u t a t i o n s  in a n u m b e r  of cu l t iva ted  
p l an t s  has  become  a va luable  p a r t  of b reed ing  programs,  
b u t  no t  for t he  cu l t iva ted  po ta to ,  So lanum tube rosum.  
This  species has  more  t h a n  100 wild re la t ives  in Centra l  
a n d  Sou th  America ,  which  offer a large reservoir  of 
po ten t i a l l y  useful genes. Some of these  have  been  used 
in breeding  for res is tance  to  P h y t o p h t h o r a  infestans,  
v i rus  diseases, frost ,  n e m a t o d e s  and  insects  s, 8. However ,  
t he  t r ans fe r  of genes f rom some wild species to  S. tube-  
ro sum is of ten  diff icul t  or imposs ible  due to  cross-in- 
compat ib i l i ty ,  s te r i l i ty  and  d i f fe ren t  levels of ploidy.  
Addi t ional ly ,  some t r a i t s  wh ich  would  be mos t  useful  
for p o t a t o  i m p r o v e m e n t  (e.g. leaf roll immuni ty )  are no t  
k n o w n  to  be p re sen t  in a n y  of t he  wild or cu l t iva ted  
So lanum species. Thus  m u t a t i o n  breeding  represen ts  the  
only  w a y  to  ob ta in  new character is t ics ,  as well as to  
reproduce  ex i s t en t  charac te r i s t i cs  which  are no t  t r ans -  
ferable  f rom o the r  species. However ,  m u t a t i o n  breeding  
in S. t u b e r o s u m  presen t s  some serious difficulties. The  
species is t e t r ap lo id  (2n = 48), and  therefore  the  pro-  
bab i l i ty  of hav ing  recessive gene m u t a t i o n s  expressed is 
low. Moreover,  iden t i f ica t ion  and  isolat ion of a m u t a t i o n  
f rom the  h igh ly  he te rozygous  segregat ing  p rogeny  is ve ry  
difficult .  Therefore  m u t a t i o n  expe r imen t s  u n d e r t a k e n  
wi th  S. t u b e r o s u m  have  invo lved  on ly  vege ta t ive  pro-  
genies of t h e  Ml-genera t ion,  while  seed progenies  have  

no t  been  prev ious ly  ful ly ana lyzed  4-s. To avoid these  
difficulties,  a diploid So lanum species or der iva t ive  could 
be used as a base for m u t a t i o n  induc t ion  in po ta to .  
Theore t ica l ly  then,  such induced  m u t a t i o n s  could be 
in t roduced  in to  t he  S. t u b e r o s u m  genome.  This  would  
open new possibil i t ies in p o t a t o  breeding,  which  has  been  
l imi ted  unt i l  now to crossing, selection, and  the  appear -  
ance of somat ic  mu ta t ions .  The use of 'd ihaplo ids '  
(2n = 24), der ived f rom S. tuberosum,  or allied diploid 
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