
15.5. 1972 Specialia 585 

R o b e r t s o n i a n  T r a n s l o c a t i o n s  in the  M a l a y a n  H o u s e  

The chromosomes  of t he  house shrew, Suncus  muri~cus 
(Linnaeus),  have  been s tudied  ex tens ive ly  in d i f ferent  
pa r t s  of Asia 1-9. However ,  ch romosome  p o t y m o r p h i s m  
has  only recen t ly  been repor ted  in the  Malayan t a x o n  8. 
The animals  f rom IZuala L u m p u r  and  Pe ta l ing  Jaya ,  
Selangor,  W e s t  Malaysia, fell in to  one of th ree  ka ryo typ ic  
groups  wi th  38, 39 and 40 chromosomes ,  respect ively.  The 
differences in ch romosome  n u m b e r  were a t t r i b u t e d  to  
au tosomal  Rober tgonian  po lymorph i sm.  I t  was, however,  
no t  cer ta in  'whe the r  two or more  pairs  of au tosomes  are 
involved '  (ref)) .  

Recent ly ,  2 spec imens  (1 male  and  1 female) of Suncus  
m u r i n ~ s  collected f rom Ipoh,  Perak,  W e s t  Malaysia, were 
found  to  possess 36 and  37 chromosomes ,  respect ively.  
Two o ther  specimens  (1 male  and  1 female) f rom the  same 
local i ty b o t h  had  38 chromosomes .  A fu r the r  male  col lected 
f rom K a m p o n g  P a n d a n ,  K u a l a  Lumpur ,  possessed 37 
chromosomes .  

The male  shrew wi th  36 chromosomes  (Figure 1) had  2 
pairs  of d i s t inc t ive ly  large me tacen t r i c  au tosomes  as 
compared  to the  single pai r  in animals  wi th  2n = 38 (cf. 
ref.S). On the  o the r  hand ,  i t  had  only 8 pairs  of acrocentr ic  
autosomes,  in con t ras t  to  the  10 pairs  p resen t  in 2n = 38 
individuals .  The n u m b e r  of submetacen t r i c  and  subacro-  
centr ic  au tosomes  were s imilar  (Table). Tha t  this  2n = 36 
k a r y o t y p e  represen ted  a homozygous  s t a t e  was conf i rmed 
by  meiot ic  (testis) p repa ra t ions  where  only 18 b iva len t s  
bu t  no t r iva len t s  were observed.  

The animals  w i th  37 chromosomes  had  3 d is t inc t ive ly  
large m e t a c e n t r i c  au tosomes  b u t  had  only  9 pairs  of 
acrocentr ic  au tosomes  (Figures 2 and  3, Table). The 
female shrew from Ipoh  had  only  a single longest  me ta -  
cent r ic  (Figure 2) while the  longest  me tacen t r i c  in the  
male  spec imen f rom Kua la  L u m p u r  was represen ted  by  a 
pa i r  (Figure 3). The converse  was t rue  for t he  shor te r  (2nd 
longest) of these  large metacent r ics .  The 2 specimens (from 
Ipoh) w i th  38 chromosomes  also differed in the  composi-  
t ion  of the  2 d is t inc t ive ly  large me tacen t r i c  au tosomes ;  

S h r e w ,  S u n c u s  m u r i n u s  ( I n s e c t i v o r a ,  Sor i c idae )  

the  male  was homozygous  for t he  shor te r  me tacen t r i e  
while the  female was he te rozygous  viz. 1 shor t  and  1 long 
(Figure 4). 

The var ia t ions  in the  ch romosome  n u m b e r  of the  p resen t  
mate r ia l  were also due to  Robe r t son i an  t rans loca t ions  as 
were descr ibed for the  an imals  wi th  38, 39 and  40 chromo-  
solnes. I t  is clear t h a t  the  ex tens ive  ka ryo typ ic  var ig t ion  
found in the  Malayan  house  shrew,  Suncus  m u r i n u s ,  
resembles  t h a t  of the  c o m m o n  shrew, Sorex araneus,  Which 
exhib i t s  Robe r t son ian  var ia t ion  in e lements  3-8 of the  9 
pairs  of me tacen t r i c  au tosomes l~  13 (Chromosome poly- 
m o r p h i s m  in S. araneus has  been recent ly  reviewed by  FORD 
and HAI~IERTON14). W h e t h e r  ka ryo typ ic  var ia t ion  in S. 
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Fig. 1. Karyotype of male Suncus murinus trapped at Ipoh with a 
diploid number 2n = 36. This animal was homozygous for both the 
large metaeentrie autosomes. 

Fig. 2. Karyotype of female Suncus murinus trapped at Ipoh with 2n 
= 37. This animal was heterozygous for the longest 'transloeation' 
metacentric but homozygous for the second longest. 
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Autosome composition of the Malayan house shrew, Suneus murinus 

2n Autosomes ~ NA b No. of 
karyotypic 

in, in sm sa a classes 

40 0 6 2 6 24 52 1 

39 1 6 2 6 22 52 2 
38 2 6 2 6 20 52 3 

37 3 6 2 6 18 52 2 
36 4 6 2 6 16 52 1 

~mt, ' translocation' metacentric; m, metaeentrici sin, submetacentric; 
sa, subacrocentric (=  subtelocentric) ; a, aerocentric, b NA, total num- 
ber of autosome arms. It  is assumed tha t  only 2 types of 'transloca- 
tion' metacentrie are involved. 

Fig. 4. Chromosomes at metaphase in a bone marrow cell from Suncus 
murinus female trapped at Ipoh with 2n = 38. This shrew was he- 
terozygous for both the 'transloeation' elements (arrowed). 

Fig. 3. Chromosomes at metaphase in a bone marrow cell from Suncus 
murinus male trapped at Kuala Lumpur with 2n = 37. This shrew 
was holnozygous for the longest ' transloeation' metacentrie (arrowed) 
but  heterozygous for the other element (broken2arrow). 

murinus is m o r e  e x t e n s i v e  t h a n  t h e  p r e s e n t  f i n d i n g  c o u l d  
o n l y  be  a n s w e r e d  w h e n  m o r e  s p e c i m e n s  h a v e  b e e n  e x a -  
m i n e d .  I t  is, h o w e v e r ,  c e r t a i n  t h a t  2n : 40 f o r m s  o n e  e n d  
of  t h e  s p e c t r u m ;  t h e  p r e s e n t  l ower  l i m i t  is 2n = 36. 

B a s e d  o n  t h e  e x i s t i n g  d a t a  a n d  a s s u m i n g  t h a t  o n l y  2 
l d n d s  of  ' t r a n s l o c a t i o n '  m e t a c e n t r i c  a r e  i n v o l v e d ,  t h e r e  
s h o u l d  e x i s t  9 k a r y o t y p i c  c l a s s e s  viz .  1 e a c h  for  36 a n d  40 
c h r o m o s o m e  t y p e s ,  2 e a c h  for  37 a n d  39 c h r o m o s o m e  
t y p e s ,  a n d  3 for  38 c h r o m o s o m e  t y p e  (Tab le ) .  T h e s e  

k a r y o t y p i c  c l a s se s  c a n  be  p o s i t i v e l y  i d e n t i f i e d  as  t h e  
l a r g e s t  m e t a c e n t r i c  e l e m e n t  is l o n g e r  t h a n  t h e  X - c h r o m o -  
s o m e  w h i l e  t h e  o t h e r  l a r g e  m e t a c e n t r i c  e l e m e n t  is s h o r t e r .  
T h e 2 n  : 36 a n d  37 k a r y o t y p i c  c l a s s e s  a n d  2 of t h e  3 2n : 
38 k a r y o t y p i c  c l a s s  a r e  d e s c r i b e d  i n  t h i s  r e p o r t .  T h e  t h i r d  
2n  - -  38 k a r y o t y p i c  c l a s s  is r e p r e s e n t e d  in  F i g u r e  1 of 
ref .  s w h i l e  t h e  t w o  2n  = 39 k a r y o t y p i c  c l a s se s  a r e  r ep r e s -  
e n t e d  in  F i g u r e s  2 a n d  4 of  ref .  8 a n d  t h e  2n  = 40 k a r y o t y p i c  
c l a s s  r e p r e s e n t e d  b y  F i g u r e  3 of  ref .  s. H e n c e  a l l  t h e  9 
k a r y o t y p i c  c l a s s e s  b a s e d  o n  t h e  2 ' t r a n s l o c a t i o n '  e l e m e n t s  
h a v e  b e e n  f o u n d  in  t h e  M a l a y a n  Suncus murinus. F u r t h e r  
s t u d i e s  - m e i o t i c ,  p o p u l a t i o n ,  e tc .  - a r e  b e i n g  c o n d u c t e d  to  
s e e k  a n  a n s w e r  to  s o m e  of  t h e  q u e s t i o n s  p o s e d  b y  t h e  
e x t e n s i v e  k a r y o t y p i c  v a r i a t i o n  in  t h i s  a n i m a l  15. 

ZusammenJassung. Z w e i  n e u e  C h r o m o s o m e n  (2n : 36 
u n d  37;  f r i i he r  38, 39 u n d  40) w u r d e n  in  de r  m a l a y i s c h e n  
S p i t z m a u s  Suncus murinus g e f u n d e n  u n d  als  n u m e r i s c h e  
V a r i a t i o n e n  d e r  R o b e r t s o n s c h e n  T r a n s l o k a t i o n  zuge -  
s c h r i e b e n .  E s  w i r d  a n g e n o m m e n ,  d a s s  es s i ch  u m  zwei  
A r t e n  y o n  <~Translokation~> h a n d e l t ,  d ie  m e t a z e n t r i s c h  
m i t w i r k t e n  u n d  w o r a u s  d ie  P r o d u k t i o n  9 k a r y o t y p i s c h e r  
K l a s s e n  r e s u l t i e r t .  
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Structural Correspondence Between Nucleolus-  and Sphere-Organiz ing  Regions of the Lampbrush 
Chromosomes  and Secondary Constrictions of the Mitotic Chromosomes  1 

I n  t w o  p r e v i o u s  w o r k s ,  a d e f i n i t i v e  d e s c r i p t i o n  h a s  m a p s  a r r a n g e d  in  d e c r e a s i n g  o r d e r  o n  t h e  b a s i s  of  t h e  r e -  
b e e n  g i v e n  o f  t h e  k a r y o t y p e  of  t h e  l a m p b r u s h  c h r o m o -  la, t i v e  l e n g t h s  4, s h o w i n g  t h e  c e n t r o m e r e s  ( ve r t i c a l  a r rows ) ,  
s o m e s  ~ a n d  t h a t  of  t h e  m i t o t i c  c h r o m o s o m e s  ~ of  t h e  I t a l i a n  t h e  r e g i o n s  in  w h i c h  t h e r e  is  g r e a t e r  p r e f e r e n c e  for  t h e  for -  
a l p i n e  n e w t  Triturus alpestris apuanus ( B o n a p a r t e ,  1839). m a r i o n  of  c h a  i s m a t a  ( h o r i z o n t a l  b r a c k e t s ) ,  t h e  n u c l e o l u s -  
T h e  f o r m e r  is  d i a g r a m m a t i c a l l y  r e p r e s e n t e d  in  t h e  f o r m  of  o r g a n i z i n g  r e g i o n s  ( w h i t e  circles)  a n d  t h e  s p h e r e - o r g a n i z -  


