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B y  m e a n s  of  t h e  e l e c t r o n  m i c r o s c o p e ,  KAUFFMANN a n d  
DE n h a v e  d e m o n s t r a t e d  in p r o p h a s e  c h r o m o s o m e s  o f  
s t a m i n a t e - h a i r  cel ls  of  Tradescantia s u c c e s s i v e  o r d e r s  o f  
p a i r s  of  f ibr i l les  a t  v a r i o u s  l eve l s  in  t h e  s t r u c t u r a l  h i e r -  
a r c h y .  

H o w e v e r ,  t h e  d i f f i cu l t i e s  p r e s e n t e d  b y  t h e  s t u d y  of  
c h r o m o s o m e s  b y  e l e c t r o n  m i c r o s c o p y ,  a n d  t h e i r  c o n -  
d e n s e d  a p p e a r a n c e  o b s e r v e d  w i t h  t h e  l i g h t  m i c r o s c o p e ,  
m a k e  i t  d i f f i cu l t  to  s t u d y  t h e  co i l i ngs  a t  t h e i r  d i f f e r e n t  
levels .  N o n e  of t h e  m i c r o g r a p h s  is g o o d  e n o u g h  to  p e r m i t  
one  t o  o b s e r v e  c l ea r l y  t h e  s e v e r a l  s t r a n d s  f o r m i n g  t h e  
c h r o m a t i d  n o r  t o  s t u d y  e v e r y  t y p e  of  co i l ing .  

1 
Fig. 1. Metaphasic chromosome. Each chromatid is made up of two 

half-chromatids. 

Fig. 2. a and b. Anaphase chr(mmsomea pre~ent a quadruple struc- 
ture. Each subchromatid is fornwd by two half-subehromatids. 

T e c h n i q u e :  T h e  s t a i n i n g  t e c h n i q u e  o f  T J I o  a n d  
LEVAN 12 w a s  e m p l o y e d .  

I n  t h e  s o m a t i c  c h r o m o s o m e s  of Scilla non-scripta we 
h a v e  o b s e r v e d  as  fo l lows :  

(a) All  c h r o m o s o m e s  a r e  s p l i t  i n t o  f o u r  f i l a m e n t s  c l e a r l y  
v i s ib l e  f r o m  p r o p h a s e .  A n a p h a s e  a n d  t e l o p h a s e  c h r o m o -  
s o m e s  p r e s e n t  a d o u b l e  s t r u c t u r e .  

(b) C h r o m a t i d s  a r e  p l e c t o n e m i c a l l y  co i led  a n d  e a c h  
c h r o m a t i d  is m a d e  u p  of  t w o  h a l f - c h r o m a t i d s  ( F i g u r e  1). 
T h e s e  h a l f - c h r o m a t i d s ,  co i l i ng  a b o u t  e a c h  o t h e r ,  f o r m  
a n o t h e r  p l e c t o n e m i c  coil  "*-ithin t h e  c h r o m a t i d .  

(c) F r e q u e n t l y ,  i t  is p o s s i b l e  to  o b s e r v e  in  a n a p h a s e  a n d  
t e l o p h a s e  c h r o m o s o m e s  t h a t  e a c h  h a l f - c h r o m a t i d  is 
f o r m e d  b y  t w o  in t e r t ' * - i s t ed  s t r a n d s ,  i .e. co i l i ng  p l e c t o -  
n e m i c a l l y  a b o u t  e a c h  o t h e r  ( F i g u r e  2, a a n d  b).  

(d) T h e r e f o r e ,  t h e  s o m a t i c  s t r u c t u r e  is o b s e r v e d  as  a 
se r i e s  o f  co i l i ng  s y s t e m s  o v e r l a p p i n g  e a c h  o t h e r .  T h e  
s t r a n d  n u m b e r  a t  a n a p h a s e  is four ,  a n d  i t  is log ica l  to  
a s s u m e  t h a t  m e t a p h a s e  c h r o m o s o m e s  -.-ill h a v e  e i g h t  
w i t h  i n t e r t w i s t e d  coi ls  a t  t h r e e  d i f f e r e n t  l eve l s :  c h r o m a -  
t i d s ,  h a l f  c h r o m a t i d s ,  a n d  f o u r t h - c h r o m a t i d s .  

(e) N o  s h e a t h  o r  m a t r i x  c a n  be  o b s e r v e d .  

Rdsumd. L a  s t r u c t u r e  d e s  c h r o m o s o m e s  s o l n a t i q u e s  a p -  
p a r a i t  c o m m e  u n e  s6rie  de  s p i r a l i s a t i o n s  p l e c t o n b m i q u e s  
s u c c e s s i v e s  "X t r o i s  n i v e a u x  d i f f 6 r e n t s ,  ce lu i  d e s  c h r o m a -  
t i de s ,  d e s  s u b c h r o m a t i d e s  e t  d e s  d e m i s u b c h r o m a t i d e s .  
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Q u a d r u p l e  T r a n s v e r s a l  S t r u c t u r e  o f  C e n t r o m e r e  

LIMA DE FARIA 1 S o b s e r v e d  in  c h r o m o s o m e s  of Secale 
cereale a t  p a c h y t e n e  a c e n t r o m e r i c  s t r u c t u r e  m a d e  b y  f o u r  
c h r o m o m e r e s ,  f o r m i n g  a l o n g i t u d i n a l  ser ies .  A c c o r d i n g  
to  t h i s ,  a t  p a c h y t e n e  ' t h e  t w o  c h r o m o m e r e s  o f  t h e  m o s t  
i n t e r i o r  zone  a r e  u s u a l l y  s m a l l e r  t h a n  t h o s e  o f  t h e  m e d i a n  
zone .  T h e  c h r o m o m e r e s  of  t h e  i n t e r i o r  zone  a r e  on  t h e  
t h r e s h o l d  of t h e  l i m i t  of  r e s o l u t i o n ,  a n d  for  t h i s  r e a s o n  
d e e p l y  s t a i n e d  f ibr i l lae  m a y  be  s e e n  i n s t e a d .  I n  o t h e r  
c a s e s  o n l y  one  c h r o m o m e r e  is o b s e r v e d  a t  t h i s  zone .  A 
t h i r d  zone  is c o n s t i t u t e d  b y  t h e  w e a k l y  s t a i n e d  f ib r i l l ae  
t h a t  u n i t e  t h e  l a rge  c h r o m o m e r e s  of  t h e  m e d i a n  zone  w i t h  

t h e  a r n l s .  T h i s  s t r u c t u r e  h a s  b e e n  r e p e a t e d l y  o b s e r v e d  
w i t h o u t  p r e v i o u s  t r e a t m e n t  ' s .  TJIO a n d  LEVAN 9 f o u n d  
f r o m  e a r l y  m i t o t i c  p r o p h a s e  u p  t o  m e t a p h a s e  f o u r  c e n t r o -  
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merle  ch romomcres  general ly  forming a square (~r paral-  
le logram in the  een t romer ic  gap. GIMI~NEZ-MAWriN 10 has 
descr ibed in somat ic  ch romosomes  of Scilla liliohiacintus 
a cen t romer ic  s t ruc tu re  made  by  two parallel  sets of 
ch romomeres  and fibri l lar  zones, one for each chromat id .  
E a c h  set  was formed by six ch romomeres  and the cor- 
r e spond ing  in t e rch romomer ic  fibrillar zones. 

?g 

Material amt Methods. Root- t ips  of Scilla non-scripta, 
wi thou t  any  p r e t r e a t m e n t ,  and the  T j Io  and IA':VAN tl 
s ta in ing  t echn ique  were employed .  

Results and Discussion. In the  cen t rumer ic  gap of the  
somat ic  m e t a p h a s e  chrc)mosomes of Scilla non-scripta, it  
has  been observed  t h a t  the  c e n t m m e r e  p resen t  a quad-  
ruple t ransversa l  s t ruc tu re  cons t i t u t ed  by flmr f i laments.  
These f i laments  form two pairs,  co r responding  to one pai r  
for each ch romat id .  F u r t h e r m o r e ,  four sets of chrumo-  
meres  are apparen t ,  one on every  f i lament .  Four  is, too, 
the  ch romomere  n u m b e r  on each f i l ament  and  all chromo-  
meres have similar  size. The said f i laments  are parallel,  
but  two by two are sepa ra ted  by  a sho r t e r  d i s tance  t h a n  
the  space t h a t  separa tes  b o t h  pairs  of f i laments .  The 
p r o x i m i t y  exis t ing  be tween  the  f i l aments  of each pai r  is 
clearly visible in cer tain par t s  of the  cen t romer i c  gap. 

Many  au tho r s  have c , n s ide red  t h a t  the  cen t romere  re- 
mains  und iv ided  up to the  late me taphase ,  and for th is  
reason it is the  unique fixed p(fint t h a t  is able to faci l i ta te  
the c h r o m a t i d  despiral izat ion.  

According to IAMA I)E I;ARIA s the cen t romere  is d iv ided  
at least f rom the  early p rophase ;  but  a t  the  same t ime  
TJ IO and LEVAN poin t  out  tha t  at te lophase  and a n a p h a s e  
only two cen t romer ic  ch romomeres  are seen, the i r  divis ion 
no t  ye t  hav ing  been accomplished.  

The p re sen t  obse rva t ions  indicate  t h a t  the  cen t romere  
is t e t r a p a r t i t e  at  m e t a p h a s e  into four f i laments  and there-  
fore it is logical to  assume t h a t  each d a u g h t e r  ch romosome  
has its cen t romere  a l ready  divided.  These observa t ions  
agree wi th  the  quadrup le  ch roma t id i c  s t ruc tu re  (~bserved 
also in m e t a p h a s e  ch romosomes  of th is  mater ia l .  

Zusammen/assu*tt,,. In der Metaphase  der  Mitose v()n 
Scilla non-scripta (lindymion non-scriptus) bes t eh t  das  
Cen t romer  aus vier E lemen ten ,  uud d e m e n t s p r c c h e n d  ha t  
jede  Chromat ide  ihr Cen t romcr  geteil t .  

Centromere tctrapartite into four filaments. 
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G e n o t y p i c a l  D i f f erences  B e t w e e n  S t o c k s  of 
Drosophila melanogaster Revea led  f r o m  

Cul tur ing  in vitro 

In  a previous  note,  the  p re l iminary  results  have  been 
publ i shed  which  were ob ta ined  by  cul tur ing in vitro two 
organs  of D. melanogaster: the  l y m p h  gland amt the 
cephal ic  ganglia (CASTIGLIONI and REZZONICO ~). The main 
resul ts  showed the  possibi l i ty  of a long survival  of a num-  
ber  of cells which  p roved  to  be alive for the i r  s ta inabi l i ty  
and  because some mi to t i c  s tages could be de tec ted .  I t  was 
t h o u g h t  t h a t  survival  (till the  75th day  for the  ganglia 
and  till the  35th for the  l y m p h  glands) could be used to 
t e s t  w h e t h e r  the  reac t ion  to  cul ture  condi t ions  is d i f ferent  
be tween  s tocks which  can be assumed to be genet ical ly  

different .  The de tec t ion  c)f differences is obviously  in- 
t e rp re t ab le  as an indicat ion of ttle p h e n o t y p e  at  the  
cellular level. 

The scheme of the  work has been des igned in the  follow- 
ing way:  (1) Cultures have  been set  up by placing the  
organ and  a dr()p of medium,  p repa red  accord ing  to 
KUl.'Ol)A 2, on ~t coverslip.  A depress iun slide was super-  
impused,  wi th  the  depress ion downwards .  Cells are t hus  
allowed to adhere  to the  coverslip,  on which t h e y  t end  
to form a unicel lular  layer.  The cul tures  were transferre(1 
at  the eml ()f each week into fresh med ium.  (2) At the  end 
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