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Effects of a - A m a n i t i n  on Nucleo lar  Structure and 

The substance c~-Amanitin specifically inhibi ts  the  act ion 
of Mne+-dependent (chromosomal) R N A  polymerase  in 
vitro*. The  ac t iv i ty  of Mg=+-dependent R N A  polymerase  
which, in the  in tac t  cell, resides in the  nucleolus, is un- 
affected by the  tox in  if tes ted  in an in v i t ro  sys tem ~--*. 

However ,  in in tac t  mammalianS,% as well  as insect 
cells 7, the  toxic  oc tapept ide  causes changes in nncleolar  
morphology  and metabo l i sm:  f r agmenta t ion  of the  nu- 
cleoli 7-9 and an impa i rm en t  of the  processing of nncleolar  
R N A  7,s were recent ly  reported.  The  present  paper  de- 
scribes the  effects of c~-amanitin on nucleolar  morphology  
and I~NA metabol i sm in poly tene  sa l ivary  gland nuclei  of 
Drosophila hydei af ter  in ject ion of the  tox in  into mid- th i rd  
ins tar  larvae.  

Methods. Mid-third  instar  la rvae  of a l abora tory  s tock 
of Drosophila hydei were in jec ted  wi th  var ious  concentra-  
t ions of ~-amani t in  (Boehringer) in Drosophila-Ringer 1~ 
At  var ious t ime  intervals ,  f rom 90 rain to 20 h after  in- 
jection, the  incorpora t ion  of aH-uridine into chromosomes  
and nucleoli  of exp lan ted  glands was inves t iga ted  auto-  
radiographica l ly  (sea below). These exper iments  revealed 
that ,  at  5 h af ter  inject ion of 0.5 ~g e -amani t in  per  larva,  a 
max i ma l  reduct ion  of chromosomal  incorpora t ion  was 

M e t a b o l i s m  in Drosophila hydei 
achieved ~. All observat ions  repor ted  here were obta ined 
following the  appl icat ion of 0.5 ~g c~-amanitin per larva.  
At  5 h after  inject ion of the  toxin,  sa l ivary  glands were 
dissected and incuba ted  for 15 rain in l~inger's solution ~~ 
conta ining 0.05 mCi /ml  aH-uridine (spec. act. 24 Ci /mM) 
and 100 >g/ml c~-amanitin. Autoradiographs  were prepared  
as described previously  ~= and exposed for 7 days. 

The  d iameters  of compac t  nncleoli  were measured with  
an ocular  mic romete r  and labell ing densi ty  was establish- 
ed on the  basis of grain numbers  per surface area. 

The incorpora t ion  of aH-nridine into newly synthesized 
tZNA was assessed by  sucrose gradient  centr i fugat i0n of 
R N A  ext rac ted  from 100 sal ivary glands according to the  
method  of PELLING la. The isotope was incorpora ted  in 
vivo during 30 rain, 5 h after  the  in ject ion of 0.5 ~g/ larva 
e-amani t in .  La rvae  were injected wi th  0.5 ~Ci aH-uridine. 
Carrier R N A  was ex t rac ted  wi th  SDS-phenol  f rom 0.5 g 
f rozen-powdered larvae.  Rad ioac t iv i ty  was measured  wi th  
a Phil ips scint i l lat ion spec t rometer  and calculated after  
quench  correction as dis integrat ions per  min. 

Resulls and discussion. Among  30 pairs of glands pre- 
pared for antoradiography,  18 revealed va ry ing  degrees 
of f ragmenta t ion  or dispersion of the nucleolus in 20 to 
90% of the  nuclei {Figure la,  b). The  diameters  of compac t  
nucleoli  were s ignif icantly increased as compared  wi th  the  
controls  not  submi t ted  to an =-amanit in  t r ea tment .  The  
average d iameter  was 37.4~:6.0 ~zm (n - 27) in ~-amani- 
t in - t rea ted  animals  compared  to 22.1 ~=8.2 ~m (n = 26) in 
the  controls.  Moreover,  the  nucleoli  of a -amani t in - t rea ted  
sal ivary gland ceils were labelled more densely than  those 
in the controls (Table), suggesting a defect  in the  mecha-  
nism(s) involved  in the  release of R N A  from the  nucleolus. 

Grain density of aH-uridine iabelhng in salivary gland nucleoli of 
~-amanitin-treated larvae of D. hydei and in nucleoli of control 
animals which were injected with Ringer's solution ~~ instead of 
~-amanitin 

Nucleoli of c*- Nncleoli 
amanitin-treated of controls 
(~ = 160) (~ = 191) 

Heavy labelling 
(no grain counts possible) 89 (56%) 56 (29%) 

Medium labelling 
(more than 10 grains per ~xm 2) 47 (29%) 64 (34%) 

Weak labelling 
(less than 10 grains per ~m 2) 24 (15%) 71 (37%) 

Fig. 1. aH-uridine incorporation in nueleoli of Drosophila hydei 
salivary glands, a) and b) nudeoli  from larvae treated for 5 h with 
0.5 b~g ~-amanitin (injected) and subsequent incubation of the 
salivary glands (15 rain) in Ringer's solution containing 0.05 mCi/ml 
aH-uridine and 1009tg/ml c~-amanitin, c) nur of a control animal 
injected with Ringer's solution, 5 h before dissection of the glands 
and 15 mii~ incubation with 0.05 mCi/ml aH-uridine. 
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Fig. 2. Radioactivity profile of ~H-uridine labelled RNA extracted from salivary glands from midthird instar larvae of Drosophila hydei 
which were injeeted with 0.5 ~Ci/larva aH-uridine at 5 h after injection of 0,5 lxg c~-amanitin/larva. The glands were dissected 30 min 
after injection of the isotope. Ill each of 3 replicate experiments 100 pairs of salivary glands were used for RNA extraction as describ- 
e/l by PELLINC ~a. a) Profile of RNA from control glands obtained from animals which received an injection of Ringer's solution instead 
of c~-amanitin, b) Profile of the RNA of in vivo ~-amanitin-treated salivary glands. 

A compar i son  of t he  r a d i o a c t i v i t y  profi les of sa l iva ry  
g land  R N A  e x t r a c t e d  f rom a - am an i e i n - t r e a t ed  and  con- 
t ro l  an ima l s  (Figure  2) revea led  obv ious  d~fferences in  t he  
re la t ive  a m o u n t s  of 28 S, 18 S and  low molecula r  we igh t  
3-7 S) RNA.  

The  re la t ive  q u a n t i t y  of a f r ac t ion  a molecu la r  we igh t  
grea te r  t h a n  28 S, wh ich  should  inc lude  t he  38 S p recursor  
of r ibosomaI  R N A  1~, was unaf fec ted  in t h e  ~ -aman i t i n -  
t r a t e d  animals .  On the  basis  of t o t a l  r a d i o a c t i v i t y  in R N A  
e x t r a c t e d  f rom sa l i va ry  g lands  of l a rvae  t r e a t e d  w i t h  
c~-amanitin in compar i son  w i th  t h a t  of t he  controls ,  i t  
seems t h a t  t r a n s c r i p t i o n  of nuc leo la r  R N A  is n o t  quan t i -  
t a t i v e l y  impa i r ed  b y  the  toxin .  Th i s  sugges t ion  f inds  sup- 
po r t  f rom the  a u t o r a d i o g r a p h i c a l  da ta .  On t h e  o the r  hand ,  
a c c u m u l a t i o n  of t he  r a d i o a c t i v i t y  in  t he  nucleolus  and  the  
decrease  in 18 a n d  28S R N A  species ind ica te  t h a t  t h e  
process ing  of t h e  r ibosomal  p recurso r  R N A  m a y  be im- 
pa i red  fol lowing t he  app l i ca t ion  of t he  t o x i n  in vivo.  The  
s imi la r  i nd ica t ions  o b t a i n e d  in s tudies  on  t h e  nucleolar  
I~NA of CI~IRONO~US v, ~s in wh ich  t he  t o x i n  was appl ied  
to i sola ted sa l iva ry  glands,  are p r o b a b l y  no t  a r t i f ac t s  of 
t h e  in  v i t ro  condi t ions .  Because,  in  t he  e x p e r i m e n t s  de- 
scribed,  whole  sa l iva ry  g lands  were ex t rac ted ,  the  origin 
of t h e  s t rong ly  increased  re la t ive  q u a n t i t y  of low molecu-  

lar  we igh t  R N A  in t he  3-7 S region in a - a m a n i t i n - t r a t e d  
g lands  r ema ins  u n k n o w n .  I t  is r ea sonab le  to  a s sume  un-  
impa i r ed  t r a n s c r i p t i o n  of 4 S  a n d  5S  genes 7, to  which  
h a v e  been  added  stoat1 molecules  f rom o the r  sources, 
poss ib ly  b r e a k d o w n  p r o d u c t s  of r i bosomal  R N A  of which  
t he  n o r m a l  process ing  ha s  been  impa i red .  

Zusctmme~/assung. Ftinf  S t u n d e n  n a c h  I n j e k t i o n  y o n  
0.5 ~g e - A m a n i t i n  in L a r v e n  des [ I [ .  S t a d i u m s  yon  
Drosophila hydei zeigen vieIe Nuk leo len  der  Speichel-  
dr t isenzel len eine F r a g m e n t i e r u n g  u n d  die me i s t en  eine 
erhOhte M a r k i e r u n g  m i t  3H-Uridin .  I n  Tieren,  die m i t  
~ - A m a n i t i n  b e h a n d e l t  wurden ,  is~ de r  Grad  des 3H-Urid in-  
E i n b a u s  ill 28S-  u n d  1 8 S - R N S  geringer,  w/ ihrend  der  
E i n b a u  in n i ede rmoleku la re  R N S  (3-7 S) im Vergle ich m i t  
Kon t ro l l t i e r en  s t a r k  z u g e n o m m e n  ha t .  
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