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PositivelyHeterochromatic Segment in Mitotic Metaphase Chromosomes of Viciafaba 
I t  is well  e s tab l i shed  t h a t  h e t e r o c h r o m a t i c  s egmen t s  in  

t he  m e t a p h a s e  ch romosomes  of Vicia-faba are revea led  b y  
cold t r e a t m e n t  or o the r  me thods .  B u t  all  t h e  r epor t s  1 
ava i l ab le  so far  conce rned  t h e  unde r s t a ined ,  i.e. n e g a t i v e l y  
h e t e r o c h r o m a t i c  ( - -H)  s egmen t s  excep t  t he  one  b y  
OcI~EY ~ Who recognized  t h e  ex is tence  of more  dense ly  
s ta ined ,  i.e. pos i t i ve ly  h e t e r o c h r o m a t i c  (+  H) segments  
in  a d d i t i o n  to t h e  - - H  segments .  The  p r e sen t  r epo r t  
deals  w i t h  t h e  + H segmen t s  of m e t a p h a s e  ch romosomes  
which  are disclosed b y  a new me thod .  

P r i m a r y  roo t - t ips  of Vicia ]aba (Nagasaya  Soramame)  
were t r e a t e d  accord ing  to  t h e  p rocedure  shown  in t h e  
Table ,  and  squashed  a f te r  Feu lgen  s ta in .  + H segmen t s  
were c lear ly  obse rved  as t he  s egmen t s  wh ich  r e m a i n e d  
dense  in s t a i n a b i l i t y  in  t h e  m e t a p h a s e  ch romosomes  wh ich  
swelled s l ight ly  a n d  were more  weak ly  s t a i ned  t h a n  
usual  (Figure 1). 

I t  i s  well  k n o w n  t h a t  D N A  a n d / o r  h i s tones  are selec- 
t ive ly  e x t r a c t e d  b y  TCA 3,4, HC15 or acet ic  acid s. There -  
fore, i t  is supposed  t h a t  t h e  p r e sen t  p rocedure  caused  t h e  
p re fe ren t i a l  e x t r a c t i o n  of c h r o m o s o m a l  c o n s t i t u e n t s  an d  
consequen t l y  t h e  d i f fe ren t ia l  s t a in ing  a long chromo-  
somes. Th i s  impl ies  t h a t  t he  + H segmen t  revea led  b y  t h e  
p r e sen t  m e t h o d  is a r e p r e s e n t a t i o n  of h e t e r o g e n e i t y  in  t h e  
chemica l  m a k e - u p  of chromosomes .  The  + H  s e g m e n t  
was  n o t  de tec ted  w h e n  t he  sequence  of TCA a n d  HCI- 
acet ic  acid %reiktments was  reversed,  or w h e n  t h e  HC1- 
acet ic  acid t r e a t m e n t  Was omi t t ed .  R e l e v a n t  to  t h e  in  s i tu  
se lect ive  e x t r a c t i o n  of ch;romosomal  cons t i tuen t s ,  i t  was  
a l r eady  sugges ted  b y  HOLTZMAN 7 t h a t  t he  sequence  or 
c o m b i n a t i o n  of t h e  t r e a t m e n t s  was  also i m p o r t a n t .  

The  n u m b e r  a n d  pos i t ion  of t h e  + H segmen t  in t h e  
p r e s e n t  e x p e r i m e n t  are d i f fe ren t  f rom those  p lo t t ed  b y  
Ocx~Y 2. The  s i te  of + H was  conf ined  on ly  to  a v e r y  t i n y  
s e g m e n t  a t  t h e  sa te l l i te  of t h e  M c h r o m o s o m e  d i rec t ly  
a d j a c e n t  to  t h e  sa te l l i t e  s t a lk  where  t h e  nucleolus  is 

Scheme outlining the procedure for demonstration of + H.se~ment 

Primary roof-tips 

Pretreatment with eolchicine 

Tap-water rinse 

Fixation by acetic alcohol (1:3) or by 4% neutral formalin 

Tap-water rinse 

Treatment with 5% triehloroaeetie acid (TCA) at 90~ for about 
3 min 

Tap-water rinse 

Treatment with 1N hydrochloric acid (HCl) and 45% acetic acid 
mixture (1:9) at 600c for about 3 m i n  

Tap-water rinse 

Feulgen stain 

Fig. 1. The metaphase chromosome complement of Vicia Jaba after 
the application of the procedure shown in the Table. Arrows indicate 
+ H segments in the single pair of M chromosomes. 

Fig. 2. M chromosomes at metaphase showing - -H and + H seg- 
ments after various treatments. A, treatment with HCl-aeetie aeidg; 
B, present method; C and D, schematic representation of M chromo- 
some. The position of the centromere (C), nucleolus organizing region 
(N), -- H (gaps indicated by single arrows) and + H segments (black 
parts indicated by double arrows) as described by OcI~EY 2 (C) and 
myself (D). 

fo rmed  (Figures I an d  2). ]V[cCLINTOEK s r epo r t ed  t h a t  in  
Zea mays t h e  p a r t  of t h e  SAT c h r o m o s o m e  i m m e d i a t e l y  
p r o x i m a l  to  t h e  sa te l l i te  s t a lk  is respons ib le  for t he  
o rgan iza t i on  of t h e  nucleolus  a n d  t h i s  p a r t  shows posi- 
t i ve ly  h e t e ro ch ro ma t i c ,  deep s t a in ing  cha rac te r i s t i c  a t  
p a c h y t e n e .  Therefore ,  t h e  + H  s eg men t  in  t h e  p r e s en t  
case m a y  be  a nucleolus  o rgan iz ing  b o d y  in Vicia faba 1~ 

Zusammenfassung. N a e h  sukzess iver  B e h a n d l u n g  der  
Wurze l sp i t ze  y o n  Vicia ]aba m i t  5 %ige r  Trichlors~ture u nd  
d e m  Gemisch  y o n  e inem Tell  1 N HC1 u n d  9 Tei len 
4 5 % i g e r  Essigs~Lure t r e t e n  bet  Feu lgenfg rbung"  die 
schmalen ,  t i e r  g e f / i r b t e n  + H - S e g m e n t e  der  T r a b a n t e n  
beider  m e t a p h a s i s c h e n  M - C h r o m o s o m e n  d i r e k t  a n  der  
As tbas i s  he rvor .  Das  + H - S e g m e n - t  is t  als ,nuc leo lus  
organiz ing  body,> n a c h  McCLINTOCK8 anzusehen .  
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