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W h e r e a s  t he  shape  of the  cu rves  was easi ly reproduceable ,  
t h e  abso lu t e  va lues  of AE d e p e n d e d  o n  t h e  q u a l i t y  of 
t he  sod ium bisulf i te .  The  e x p e r i m e n t  shows t h e  dece lera-  
t i on  of ~-fer r i t in  to  p roceed  more  r ap i d l y  t h a n  t h a t  of 
e-ferr i t in .  

Discussion. No dif ference in i ron release b e t w e e n  =- a n d  
~-ferr i t in  would  be  expec ted  if t h e  s o d i u m  bisul f i te  re- 
ac ted  d i rec t ly  w i t h  t h e  (FeOOH) core. I t  could  be  pos-  
t u l a t ed ,  therefore ,  t h a t  s o d i u m  bisu l f i te  r eac t s  a t  f i rs t  
w i t h  a p r i m a r y  e lec t ron  accepter ,  poss ib ly  a specific 
e lec t rophi l ic  g roup  in t h e  p r o t e i n  m o i e t y  of ferr i t in .  The  
overa l l  r eac t ion  of fe r r i t in  w i th  sod ium bisul f i te  could 
t h e n  be  w r i t t e n  as 
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the  ~-ferr i t in.  This  could be ru led  out,  however ,  b y  t he  
d e m o n s t r a t i o n  of ident ica l  i r o n / p r o t e i n  ra t ios  in  t he  two  
molecules.  

The  work  of Jo~-ES '~ suggests  t h a t  de l ive ry  of Fe  3+ b y  
the  (FeOOII)  micelle follows f i rs t  o rder  kinet ics .  H e n c e  
in a h y p o t h e s i s  w i t h o u t  p r i m a r y  e lec t ron  acc;eptor a lower 
iron c o n t e n t  of e - fe r r i t in  could no t  be  m a d e  respons ib le  
for t he  s lower i ron release.  

The  o b s e r v a t i o n  of d i f ference in  i ron  release b y  a.- a n d  
~-ferr i t in  fi ts KoPP'S 4 sugges t ion  t h a t  t he  t e n d e n c y  of 
/3-ferritin to  i nco rpo ra t e  i ron  m a y  be  more  p r o n o u n c e d  
t h a n  t h a t  of ~-ferri t in.  However ,  t he  biological  signifi- 
cance  of de layed  i ron  u p t a k e  a n d  release b y  ~-ferr i t in  is 
no t  unde r s tood .  

Zusammen/assung. Es  w u r d e  b e o b a c h t e t ,  dass  c~-Ferritin 
u n t e r  de r  E i n w i r k u n g  yon  N a t r i u m h y d r o s u l f i t  sein E i sen  
l a n g s a m e r  a b g i b t  als ~-Fer r i t in .  Diese B e o b a c h t u n g  l~sst  
v e r m u t e n ,  dass  alas dre iwer t ige  E i sen  zun~chs t  eine Bin-  
d u n g  m i t  d e m  Eiweiss  e ingeh t  u n d  ers t  d a n n  d u r c h  e inen  
p r i m ~ r e n  E l e k t r o n e n a k z e p t o r  r eduz i e r t  wird.  E i n  U n t e r -  
schied im p r i m ~ r e n  E l e k t r o n e n a k z e p t o r  zwischen e- u n d  
~-Fer r i t in  k S n n t e  die v e r s c h i e d e n  rasche  E i s e n a b g a b e  
erkl~Lren. 

~V. NIEDERER 

I t  is conce ivab le  t h a t  t h e  cu rve  in t h e  F igure  is due  to 
differences  in t h e  p o s t u l a t e d  p r i m a r y  e lec t ron  accepter .  

One  could a rgue  t h a t  more  i ron release s i tes  were 
ava i l ab l e  in  t h e  ~-f rae t i0n  due  to  a h igher  c o n c e n t r a t i o n  
of /Lferri t in.  This  would  indeed  be  t h e  case if t he  i ron 
c o n t e n t  per  molecule  were lower  in  t he /~ - f e r r i t i n  t h a n  in 
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Nucleic Acid, Amino Acid, and Carbohydrate Metabolism of Nurse Cell Nucleoli  in Muses domestica 

] ' h e  15 h igh ly  polyplo id is ized  nurse  cell nucle i  (NCN) 
in t he  p o l y t r o p h  mero i s t i c  egg follicles of ~l/Iusca domestics 
(Figure  la)  deve lop  a g rea t  n u m b e r  of nucleol i  in t h e  
course  of oogenesis.  P r o b a b l y  t h e  f o r m a t i o n  of these  
mu l t ip l e  nucleol i  follows on p r inc ip le  t h e  scheme d e -  
scr ibed for  t h e  nue leo la r  a p p a r a t u s  in Calliphora erythro- 
cephalaL T h e  v i t a l  a spec t  of t h e  NCN-nucleo l i  of Muses 
is d e m o n s t r a t e d  in F igu re  l b  b y  a N o m a r s k i  in t e r fe rence  
p h a s e  c o n t r a s t  m ic rog raph .  T he  NCN-nuc leo l i  a t t a i n  a 
m a x i m a l  size on  oogene t ic  s tage  3b% The i r  l ) N A - c o n t e n t  
is m u c h  lower  t h a n  t h a t  of t he  r e m a i n i n g  nuc lea r  space. 
So 3 H - t h y m i d i n e  i n c o r p o r a t i o n  d u r i n g  s -phase  of endo-  
m i to t i c  po lyp lo id i za t ion  e x h i b i t  a label l ing  p a t t e r n ,  in 
wh ich  nueleol i  s t a n d  o u t  b y  a v e r y  low gra in  dens i t y  3. 
T h u s  t h e y  are  p r o d u c i n g  holes in  t h e  o the rwise  h o m o -  
geneous  h i g h  label  a t t r i b u t e d  to  t he  c h r o m o s o m e s  
(Figure  lc).  

I n  t h i s  p a p e r  some d a t a  conce rn ing  t he  I INA-,  pro te in- ,  
a n d  c a r b o h y d r a t e  m e t a b o l i s m s  of t h e  t r o p h o c y t e  nucleol i  
will be  p resen ted .  

~aterials and methods. T h e  flies were r ea red  u n d e r  
s t a n d a r d  cond i t ions  4 a t  21 ~ Fem a l e s  a t  s tage  3 of oocyte  
d e v e l o p m e n t  ~ were  i n j ec t ed  w i t h  5 ~1 of a n  aqueous  
t r a c e r  so lu t ion  c o n t a i n i n g  5 ~C of 3H-ur id ine  (spec. act .  
5 C / m M ) ,  3H-I)-glucose (spec. act .  1 .22C/ raM) ,  or a 
m i x t u r e  of 3H-L-amino  acids (valine,  ty ros ine ,  leucine, 
lysine,  h i s t id ine  in  equa l  p a r t s  of 1 mC/ml ,  specific 
a c t i v i t y  b e t w e e n  500 a n d  1 0 0 0 m e / r a M ) .  Af te r  15 or 
30 rain of i n c u b a t i o n  t h e  ovar ies  were  dissected,  f ixed in  
modi f ied  Ca rnoy ' s  f luid or G e n d r e ' s  f luid s, e m b e d d e d  in  
pa rap l a s t ,  sec t ioned  10 v m  th ick ,  a n d  p r e p a r e d  for  au to-  
r a d i o g r a p h y  w i t h  I l ford  l iqu id  emuls ion  K.2 or K o d a k  
s t r i pp ing  f i lm A R 1 0 .  

Results. R N A  autoradiography. After  30 ra in  of 3tt-  
u r id ine  i n c o r p o r a t i o n  t h e  NCN-nuc leo l i  s t a n d  o u t  f rom 
t h e  r e m a i n i n g  nuc lea r  a rea  b y  a s t ronge r  labe l l ing  in t he  
a u t o r a d i o g r a p h s  (Figure  2a) 2, 6, 7. Af te r  p r e t r e a t m e n t  w i t h  
R N a s e  no  f u r t h e r  labe l l ing  of nucleol i  or o t h e r  cel lular  
c o m p o n e n t s  can  be  de tec ted .  B y  30 ra in  of 3II -ur id ine  
i n c u b a t i o n  a u t o r a d i o g r a p h y  d e m o n s t r a t e s  the  p recurso r  
to  i nco rpo ra t e  exclus ive ly  in to  m a c r o m o l e c u l a r  RNA.  

Protein autoradiography. Also b y  app l i c a t i on  of 311- 
a m i n o  acids (15-30 rain), t h e  mu l t ip l e  nucleol i  can  be  
iden t i f i ed  as s i tes  of t he  h ighes t  labe l l ing  in t he  mi rse  
cells (Figure 2b). Af te r  30 ra in  t h e  g ra in  dens i t y  of t h e  
nucleol i  areas  even  exceeds t h a t  of t h e  follicle ep i the l ium,  
wh ich  ha s  been  s h o w n  to be  t h e  cell t y p e  w i th  t he  h ighes t  
p ro t e in  t u r n o v e r  3. A p r e t r e a t m e n t  of t he  sect ions  w i t h  
R N a s e  (Figure  2c) or d ia s t a se  ha s  no  inf luence  on  t he  
p a t t e r n  a n d  i n t e n s i t y  of l abe l l ing  c o m p a r e d  w i t h  con-  
trols.  There fore  i t  m u s t  be  conc luded  t h a t  d u r i n g  30 rain  
of i n c u b a t i o n  a u t o r a d i o g r a p h y  c o m p r e h e n d s  use of a m i n o  
acids on ly  for  p r o t e i n  syn thes i s .  

all-glucose autoradiography. T h e  same  p a t t e r n ,  w i t h  
c o m p a r a b l y  h i g h  labe l l ing  i n t e n s i t y  of t he  nucleol i  as 
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Fig. 1. (a) Egg follicle at stage 3 of development, consisting of the oocyte (ON = oocyte nucleus) and the nurse chamber with 15 tropho- 
eytes (14 giant nurse cell nuclei (NCN) arc vMble), surrounded by a monolayered follicular epithelium (FE). (b) A single nurse cell nucleus 
of stage 3 b containing a great number of nueleoli (N). a and b: living squasch preparations, Nomarski interference phase contrast. (e) Auto- 
radiograph of a nurse cell nucleus, 12 h aH-ThymidineS. The areas of the nucleoli (N) are nearly unlabelled, the rest of the volume of the highly 
polyploid nucleus is filled with replicating chromosomes. 

Fig. 2. Nurse chamber stage 3 autoradiographs, 30 rain incubation with 3H-uridine (a) or 8H-amino acids 00 and c). (a) The highest grain den- 
sity can be found over the nurse cell nucleoli (NCN). The label of the nurse cell cytoplasm (NC) is due to RNA transport mechanism and has 
been shown to be RNase-sensitive. In the all-amino acids incorporation pattern also the nurse cell nucleoli (NCN) are most prominently 
labelled (b) but in contrast to the RNA experiment (a) this labelling is not at all affected by RNase pretreatment (e). Between the follicular 
epithelium (FE) and the oocyte (O) the protein yolk border (YB) is seen. 
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Fig. 3. Autoradiographs of a stage 3b mlrsc chamber, 30 min 8II-glucose, fixation by Gendre's fluid, which gives the best results in carbo- 
hydrate preservation but causes the tissue to crumble. (a) Untreated section showing a strong, nearly elective labelling of the nurse cell 
nucleoli (NCN) beside which only the follicular epithelium (FE) appears to be considerably radioactive. (b) The RNase-sensitivity of all the 
nucleolar label demonstrates the utilization of aI-I-glucose for RNA synthesis. (c) Diastase digestion does not alter the labelling pattern of 
the nurse cell nueleoli (NCN) showing that it is not caused by newly synthetized polysaecharides. The ooeyte (O) always remains unlabelled, 
the radioactivity of the follicular epithelhlm (FE) is only weakly diminished by enzyme treatments. 

descr ibed  a b o v e  for  t he  i nco rpo ra t ion  of a I I -u r id ine  a n d  
8H-amino  acids,  can  be  o b t a i n e d  a f t e r  15 m i n  a n d  30 m i n  
of ~II-glucose app l i c a t i on  (Figure 3a). Po ly saccha r id s  are  
n o t  d e t e c t a b l e  in t he  NCN-nuc leo l i  b y  t h e  PAS- reac t ion ,  
even  if f i xa t ion  a n d  m o u n t i n g  t e c h n i q u e s  of t h e  p r epa ra -  
t ions  g u a r a n t e e  a n  o p t i m a l  p r e s e r v a t i o n  of macro -  
molecu la r  c a r b o h y d r a t e s  in  t h e  slices ~. A d ias t a se  pre-  
t r e a t m e n t  does no t  decrease  t h e  g ra in  dens i ty  over  t h e  
nucleol i  a reas  (Figure  3c) whereas  R N a s e  r emoves  n e a r l y  
all  mac romolecu le s  c o n t a i n i n g  t he  p r o b a b l y  me tabo l i zed  
3tI-glucose (Figure 3b). The  ins ign i f i can t  res idua l  labe l l ing  
m i g h t  be  a t t r i b u t e d  to  m e t a b o l i z e d  ~H-glucose incor-  
p o r a t e d  in to  pro te ins .  

Discussion. Besides  t he  h i g h  R N A  m e t a b o l i s m  s, t h e  
mu l t i p l e  nucleol i  of dVIusca N C N  h a v e  been  p r o v e d  to  be  
s i tes  of conc ide r ab ly  r ap id  3H-amino  acid a n d  8H-glucose 
inco rpora t ion .  T h e  s t rong  labe l l ing  of t h e  nucleol i  a f t e r  
s h o r t  i n c u b a t i o n  of a I I - amino  acids p e r h a p s  rea l ly  re- 
p r e sen t s  a nuc lea r  p ro t e in  syn thes i s .  Otherwise  a rela-  
t i ve ly  r ap id  t r a n s p o r t  of newly  s y n t h e t i z e d  p ro t e ins  f rom 
nu r se  cell c y t o p l a s m  in to  nurse  cell nuc le i  m u s t  occur.  
The  use of i n j ec t ed  glucose as a p recursor  for t h e  syn thes i s  
of m a c r o m o l e c u l a r  nuc leo la r  IZNA has  been  d e m o n s t r a t e d  
b y  t h e  R N a s e  s ens i t i v i t y  of t h e  au to rad iog rap t l i c  p a t t e r n .  
The  l abe l l ing  a f t e r  ~I-I-uridine i n c o r p o r a t i o n  differs  insofar  
f rom t h a t  a f t e r  3I-f-glucose in j ec t ion  as in  t h e  l a t t e r  case 

t h e  non-nuc leo la r  a reas  e x h i b i t  a lower  g ra in  dens i ty  
a l r eady  a f te r  15 m i n  of i ncuba t ion .  I t  seems as if m e t a -  
bol ized glucose p r e d o m i n a t e l y  i nco rpo ra t e s  i n to  nuc leo la r  
IRNA dur ing  a s h o r t  i ncuba t ion .  Th i s  m e t a b o l i z a t i o n  of 
glucose p r o b a b l y  in to  r ibose  v ia  P e n t o s e - p h o s p h a t e -  
cyclus  is p e r h a p s  s t r u c t u r a l l y  localized in t h e  nu r se  cell 
nucleoli .  

T h e  p resen ted  d a t a  are  p r e l i m i n a r y  resu l t s  of c u r r e n t  
inves t iga t ions .  

Zusammen/assung. Die m u l t i p l e n  Xuk leo len  in den  
po lyp lo iden  N~ihrzel lkernen des Ovars  y o n  "3/Iusca do- 
mestica erweisen s ich in  K u r z z e i t e x p e r i m e n t e n  als Or te  
des h 6 c h s t e n  RNS- ,  P ro t e in -  ul ld Glukoseumsa tzes .  
Die r e l a t iv  st~irkste a u t o r a d i o g r a p h i s c h e  M a r k i e r u n g  der  
Nukleo len  f imte t  s ich n a c h  15-30 m i n  aH-Glukose - Inku -  
ba t ion .  1)ieser B e f u n d  wird  als I I inweis  ftir e ine m6gl icher -  
weise b e v o r z u g t  i m  Nukleo lenbere ic l l  s t a t t f i n d e n d e  U m -  
w a n d l u n g  y o n  Glukose  in Ribose  gewer te t ,  die be i  der  
N u k l e o t i d s y n t h e s e  fiir die r R N S - P r o d u k t i o n  v e r w e n d e t  
wird.  
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