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I n t r a n u c l e o l a r  D N A  in the  S a l i v a r y  Gland  Cel ls  of  the  Melonf ly ,  Dacus  cucurbi tae  

The  occur rence  of D N A  in t he  nucleol i  of p l a n t  a n d  
a n i m a l  cells ha s  been  d e m o n s t r a t e d  b y  chemica l  a n a l y -  
sis~,*. On t h e  o t h e r  h a n d ,  c y t o c h e m i c a l  s tud ies  h a v e  n o t  
u n e q u i v o c a l l y  con f i rmed  t h e  p resence  of D N A  in t h e  
nucleolus .  I n  cases whe re  f a i n t  Feu lgen  r eac t i on  was  
o b s e r v e d  in t h e  nucleolus ,  i t  was  cons idered  to  be  due  to  
t h e  ' pe r inuc leo la r  c h r o m a t i n '  or h e t e r o c h r o m a t i n  3-5, or 
c h r o m o s o m a l  tags  a d h e r e n t  to  t h e  nuc leo la r  mass  ~,7. I t  
was  also sugges ted  t h a t  c y t o c h e m i c a l  t e c h n i q u e s  were  n o t  
suf f ic ien t ly  sens i t ive  to  d e t e c t  v e r y  smal l  q u a n t i t i e s  of 
D N A  t h a t  m a y  be  p r e s e n t  in  s t r u c t u r e s  l ike t he  nucleol i  s. 
On ly  r ecen t l y  de f in i t ive  ev idences  for  t h e  p resence  of 
D N A  in t he  nucleolus  us ing  f luorescen t  dyes,  i so tope  
l abe l l ing  a n d  e lec t ron  microscopic  t echn iques ,  is fo r th -  
c o m i n g g - l L  D u r i n g  t h e  course  of our  s tud ies  on  t h e  
s a l i va ry  g l and  c h r o m o s o m e s  of Dacus cucurbitae, i t  was  
poss ible  to  d e m o n s t r a t e  c y t o c h e m i c a l l y  t h e  D N A  s t r a n d s  
in t h e  nucleolus ,  f u r t h e r  c o n f i r m i n g  t h e  r e c e n t  r epor t s .  

I n t r a n u c l e o l a r  D N A  in Dacus occurs  in  va r i ous  m o r p h o -  
logical  s t a t e s  (Figures  1-3).  I t  is seen in t he  fo rm of 
g ranu le s  of va r ious  sizes (F igure  1) or  as  de l i ca te  s t r a n d s  
r u n n i n g  Mong t h e  nuc leo lus  (F igure  2) or  in  t h e  f o r m  of  
long  Feu lgen  pos i t ive  s t r a n d s  r a d i a t i n g  f rom a s t rong ly  
Feu lgen  pos i t ive  core (Figure  3). B u t  t he se  d i f f e ren t  
morpho log ica l  s t a t e s  a re  n o t  a s soc ia t ed  w i t h  d e v e l o p m e n t ,  
s ince  all  t hese  a re  seen in d i f f e ren t  cells of t h e  s ame  g land .  
The  s ens i t i v i t y  of t he  s t r a n d s  to  t h e  ac t ion  of D N a s e  a n d  
t h e  fac t  t h a t  t h e y  are  u n a f f e c t e d  b y  R N a s e  t r e a t m e n t  
f u r t h e r  con f i rms  t h e i r  n a t u r e .  L ike  t he  res t  of t h e  
c h r o m a t i n  m a t e r i a l  of t h e  s a l i va ry  g l and  ch romosomes ,  
t h e  nuc leo la r  D N A  is assoc ia ted  w i t h  h i s t o n e  p r o t e i n s  as 
r evea l ed  b y  a m m o n i a c a l  s i lver  s t a i n i n g  (Figure  4). 

I n c o r p o r a t i o n  of S H - t h y m i d i n e  in to  nuc leo la r  D N A  also 
fol lows t h e  p a t t e r n  seen in  t h e  c h r o m o s o m a l  D N A  
(Figure  5). W h e n  i so la ted  s a l i va ry  g lands  were i n c u b a t e d  
in R i n g e r ' s  so lu t ion  c o n t a i n i n g  3 H - t h y m i d i n e  (10 min ,  
10 ~C/ml,  sp. act .  3.0 C / m M ,  Schwarz  B io re sea rch  Inc.) ,  
t h e  nucleol i  i n c o r p o r a t e d  t h e  p r ecu r so r  o n l y  up  to  m i d  

t h i r d  i n s t a r  s tage  (144 h a f t e r  ovipos i t ion) ,  b y  wh ich  t i m e  
t h e  c h r o m o s o m e s  h a d  ach i eved  t h e i r  m a x i m u m  p lo idy  x~. 

E x t e n s i v e  e x a m i n a t i o n  d id  n o t  revea l  a n y  d i rec t  as- 
soc ia t ion  of t h e  i n t r a n u c l e o l a r  D N A  w i t h  t h e  ch romo-  
somal  a r m s  a n d  t h u s  t h e  i n t r a n u c l e o l a r  D N A  in  Dacus 
does  n o t  seem to  h a v e  a n y  s t r u c t u r a l  c o n t i n u i t y  w i t h  t h e  
ch romosomes .  

The  or ig in  of t h e  i n t r a n u c l e o l a r  D N A  can  on ly  be  
specu la ted .  I n  a n  ana logous  s i t u a t i o n  as in  t h e  a m p h i b i a n  
oocy te  nucleoli ,  t h e  e x t r a c h r o m o s o m a l  nuc leo la r  D N A  h a s  
been  sugges ted  to  ar ise  f rom a single c h r o m o s o m a l  locus 
e n d o r e d u p l i c a t i n g  i n d e p e n d e n t  of t h e  res t  of t h e  g e n o m O  3. 
I n  Dacus also, a n  o rgan ize r  c h r o m o s o m e  region m i g h t  
h a v e  m i g r a t e d  i n t o  t h e  nucleolus  a n d  e n d o r e p l i c a t e  to  t h e  
same  e x t e n t  as t h e  r e s t  of t h e  genome.  

T h e  f u n c t i o n  of t h e  i n t r a n u c l e o l a r  D N A  is fa r  f rom 
be ing  clear.  T h e r e  is ev idence  i mp l i ca t i n g  t h e  nucleolus  in 
t h e  s y n t h e s i s  of r i b o s o m a l  R N A  ~4 a n d  t h e  nuc leo la r  
o rgan ize r  reg ion  h a s  b e e n  descr ibed  to  be  t h e  s i te  of 
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Figs. 1-3. Nucleolus in the salivary gland cells of D. cucurbilae showing the various morphological states of the intranucleolar DNA. × 1700. 
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Fig. 6. Autoradiograph showing the incorporation of SH-cytidine 
preferentially into the nucleolus of the salivary gland cells of 
D. cucurbitae (50 ~C/ml, 30 sec, 15 days exposure). × 600. 

Fig. 4. Nucleolus in the salivary gland cells of D. cucurbitae showing 
the basic proteins. Ammoniacal silver. × 2000. 

Fig. 5. Autoradiograph showing the incorporation of SH-thymidine 
into the nucleolus of the salivary gland cells of D. cucurbiCae (10~/.C/ml, 
10 min, 15 days exposure), x 2000. 

r ibosomal  c is t rons  15. I n  sho r t  t e r m  au to rad iograph ic  
e x p e r i m e n t s  using H3-cyfidine i t  was  obse rved  t h a t  t he  
nucleolus  incorpora ted  t h e  p recur so r  ear l ier  t h a n  t h e  
c h r o m o s o m e s  (Figure 6), and  the  incorpora t ion  is sup-  
pressed  b y  ac t inomyc in  D t r e a t m e n t  (Figure  7). This  
suggests  t h e  role of in t ranuc leo la r  D N A  in the  syn thes i s  
of r ibosomal  R N A  le,17. 

Fig. 7. Section of an aetinomycin D (20 ~.g/ml, 10 min) treated 
salivary gland showing the complete inhibition of the incorporation 
of aH-cytidine (50 [xC]ml, 5 rain, 15 days exposure). × 1500. 

p ro te ine  gebunden .  Wi rd  H3-Cytidin e inver le ib t ,  e rg ib t  
sich, dass  der  K e r n  fr i iher  als die C h r o m o s o m e n  in t r anu -  
klettre D N A  in r ibosomale  R N A  syn the t i s i e r en  kann.  
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Zusammen]assung. Es  wurde  D N A  nachgewiesen ,  das  
n i c h t  in d i rek te r  V e r b i n d u n g  s t e h t  m i t  de r  ch romoso-  
ma len  DNA.  His to logische  U n t e r s u c h u n g e n  wurden  an  
der  Speicheldrt ise  e iner  Fliege (Dacus cucurbitae) durch-  
gefiihrt .  Die intranukle~ire D N A  f inde t  sich in F o r m  yon  
Granula  ve rsch iedener  Gr6sse, tei lweise auch  in F o r m  yon  
Bi~ndern oder  Zapfen.  Die K e r n - D N A  sche in t  an Zell- 
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