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of  g e n e  a m p l i f i c a t i o n L  T h e r e  is a c l ea r  i n d i c a t i o n  t h a t  
L - t r i i o d o t h y r o n i n e ,  t h o u g h  r e s p o n s i b l e  for  t h e  a m p l i f i c a -  
t i o n  of  r i b o s o m a l  g e n e s  in  c u l t u r e d  h u m a n  l ive r  cel ls ,  
r e n d e r s  no  i n c r e a s e d  n e t  s y n t h e s i s  of  r i b o s o m a l  R N A  ~ .  

F r o m  t h e  p r e s e n t  r e s u l t s ,  i t  c a n  f u r t h e r  be  s e e n  t h a t  t h e  
a m o u n t  of  r i b o s o m a l  D N A  in  l a t e r  d e v e l o p m e n t a l  s t a g e s  
of  l i ve r  r e m a i n s  c o n s t a n t .  T h i s  is c o n s i s t e n t  w i t h  o t h e r  
d a t a  c o n c e r n i n g  g e n e  d o s e  in s e v e r a l  t y p e s  of  t i s s u e  o f  
a d u l t  r a t  v a r y i n g  in  r - R N A  s y n t h e s i s  ~7 

F r o m  al l  t h e  d a t a ,  i t  c an  be  c o n c l u d e d  t h a t  a m p l i f i c a -  
t i o n  of  r i b o s o m a l  g e n e s  s e e m s  n o t  to  be  a p h y s i o l o g i c a l l y  
r e g u l a t o r y  m e c h a n i s m  o p e r a t i v e  in  s o m a t i c  cel ls .  T h i s  
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a l so  s e e m s  t o  be  t r u e  of  t h e  a m p l i f i c a t i o n  of  s t r u c t u r a l  
g e n e s ,  b e c a u s e  i t  w a s  f o u n d  t h a t  t h e  n u m b e r  of  g l o b i n  
g e n e s  in  h e m o g l o b i n  s y n t h e s i z i n g  cel ls  w a s  t h e  s a m e  as  in  
o t h e r  d i f f e r e n t i a t e d  cel ls  l ike  l i ve r  ~s. M o r e o v e r ,  no  d i f -  
f e r e n c e  in  t h e  n u m b e r  of  g e n e s  c o d i n g  for  t h e  c o n s t a n t  
p a r t  of  i m m u n o g l o b u l i n s  in  h o m o l o g o u s  l i ve r  o r  m y e l o m a  
D N A  c o u l d  be  o b s e r v e d  ~9. 

Summary. T h e  c o n t e n t  of  r i b o s o m a l  D N A  in  m i c e  l i ve r  
a t  t h e  b e g i n n i n g  as  we l l  a s  n e a r  t h e  e n d  of  t h e  h e m a t o -  
po ie t i c  p e r i o d  w a s  m e a s u r e d  b y  R N A / D N A - h y b r i d i z a t i o n  
in  s o l u t i o n .  A t  b o t h  s t a g e s  t h e  a m o u n t  of  r i b o s o m a l  D N A  
w a s  t h e  s a m e  a n d  c o m p a r a b l e  to  t h a t  of  p o s t n a t a l  l iver .  
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O o c y t e  M a t u r a t i o n  in  v i tro:  C o n t r i b u t i o n  of  the  O v i d u c t  to  T o t a l  M a t u r a t i o n  in  Xenopus laevis 

T h e  p r o c e s s  w h i c h  t r a n s f o r m s  a n  a m p h i b i a n  o o c y t e  
i n t o  a f e r t i l i z ab l e  egg  m a y  be  s u b d i v i d e d  i n t o  s e v e r a l  
s t a g e s .  T h e  f i r s t  v i s i b l e  e x t e r n a l  e v i d e n c e  t h a t  m a t u r a t i o n  
h a s  s t a r t e d  is t h e  p r e s e n c e  of  t h e  m a t u r a t i o n  spo t .  I n  
Rana pipiens, t h i s  t a k e s  13 -18  h a f t e r  c o n t a c t  w i t h  
p r o g e s t e r o n e ,  3 6 - 4 0  h to  r e a c h  t h e  m e t a p h a s e  of  t h e  
s e c o n d  m e i o t i c  d i v i s i o n  i a n d  u p  to  68 h to  a t t a i n  c l e a v a g e  
c a p a c i t y  2. 

Xenopus laevis o o c y t e s ,  p r o g e s t e r o n e - m a t u r e d  in  
v i t ro ,  r e q u i r e  a b o u t  24 h a f t e r  c o n t a c t  w i t h  p r o g e s t e r o n e  
to  r e a c h  c l e a v a g e  c a p a c i t y  3. Y e t ,  X. laevis f e m a l e s  f re-  
q u e n t l y  a r e  ab l e  t o  s h e d  f e r t i l i z ab l e  eggs  as  s o o n  as  7 h 
a f t e r  i n j e c t i o n  of g o n a d o t r o p i c  h o r m o n e s .  T h e  p r e s e n t  
i n v e s t i g a t i o n  ca l l s  spec i a l  a t t e n t i o n  to  t h e  c o n t r i b u t i o n  of  
t h e  o v i d u c t  d u r i n g  m a t u r a t i o n .  T h e  c r i t e r i o n  to  j u d g e  
t o t a l  m a t u r a t i o n  w a s  f e r t i l i z a b i l i t y  of  t h e  egg  a n d  n o r m a l  
d e v e l o p m e n t .  

Material and methods. P a r t  of  t h e  o v a r y  of  Xenopus 
laevis f e m a l e s  (wh i ch  c o n t a i n e d  o o c y t e s  w i t h o u t  a n y  
p i g m e n t a t i o n  on  t h e i r  v e g e t a t i v e  pole)  w a s  d i s s e c t e d  as  
d e s c r i b e d  b y  SCHORDERET-SLATKINE 4. T h e  o o c y t e s  we re  
d e f o l l i c u l a t e d  w i t h  w a t c h m a k e r ' s  f o r c e p s  in  D e  B o e r ' s  
s o l u t i o n  5 s t o r e d  in t h e  s a m e  s o l u t i o n  s u p p l e m e n t e d  
w i t h  1 0 %  f e t a l  ca l f  s e r u m .  P r o g e s t e r o n e  w a s  a d d e d  as  
d e s c r i b e d  b y  MERRIAM 6. A f t e r  4 h m o s t  of  t h e  o o c y t e s  

h a d  s t a r t e d  m a t u r a t i o n  as  j u d g e d  b y  t h e  p r e s e n c e  of  t h e  
m a t u r a t i o n  spo t .  F o r  t h e  e x p e r i m e n t s  s u m m a r i z e d  in  
T a b l e  I ,  t h e  o o c y t e s  we re  d i v i d e d  i n t o  2 e q u a l  l o t s :  o n e  
w a s  a l l o w e d  to  s t a y  for  3 h in  t h e  m a t u r a t i o n  m e d i u m  
d e s c r i b e d  a b o v e ,  t h e  o t h e r  lo t  w a s  t r a n s f e r r e d  i n to  t h e  
b o d y  c a v i t y  of  a f o s t e r  f e m a l e  7 i m m o b i l i z e d  w i t h  M S S  
222. Xenopus laevis petersi f e m a l e s  we re  u s e d  as  f o s t e r  
f e m a l e s  b e c a u s e  t h e y  s h e d  eggs  h e a v i l y  p i g m e n t e d  on  t h e  
v e g e t a t i v e  pole .  T h e  f o s t e r  f e m a l e s  we re  i n j e c t e d  w i t h  
450 G o n a d o t r o p h i n  ( O r g a n o n ,  H o l l a n d )  10 h be fo r e  use .  
T h e y  we re  s q u e e z e d  p e r i o d i c a l l y  d u r i n g  3 h a f t e r  h a v i n g  
b e e n  i n j e c t e d  w i t h  d o n o r  o o c y t e s .  T h e  l a t t e r  a p p e a r e d ,  
i n t e r s p e r s e d  a m o n g  r e g u l a r  e g g s  of  t h e  h o s t ,  d u r i n g  t h i s  
pe r iod .  T h e  o o c y t e s  w e r e  t h e n  e x p o s e d  t o  t a p  w a t e r  
w h i c h  p r o v o k e s  in  f u l l y  m a t u r e d  ( u n f e r t i l i z e d  or  fe r t i l i zed)  
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Table 1. Ooeytes matured with progesterone {criterion: presence of the maturation spot): Comparison between oocytes which were and 
were not  in contact with an oviduct of a toster female 

Experiment No. 
1 2 3 4 

Totals Cortex contraction (%) Abortive cleavage (%) 

Oocytes transferred 79 34 150 268 531 
Oocytes shed 45 9 92 150 296 (100%) 49.8 53.3 
Controls 
(ooeytes incubated in medimn a or b) 79 �9 34 �9 160 ~ 263 b 536 (100 %) 0.6 ~ 

For each experiment the oocytes transferred to the foster female, and the oocytes incubated in Inedium a or b, were taken from the salne 
donor female. ~De Boer's solution + progesterone + fetal calf serum, bSerum prepared from 3 ovulating females. ,The ooeytes showed 
cortex contraction only at tile time where the shed ooeytes showed abortive cleavage {80-110 min instead of 5-15 min after contact with 
tap water). The controls (no contact with the oviduct) reach the stage attained within 3 h by shed, in vitro matured oocytes only after 
20-24 h (see also ref. 3). 
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Table IL Developmental capacity of oocytes (matured in vitro with 
progesterone) after shedding by foster females and 'artificial' 
fertilization 

Totals % 

Oocytes shed 296 100 
Activation reaction 158 53.3 
Blastula stage 30 10.8 
Hatching tadpoles 20 6.7 
Feeding tadpoles 13 4.4 
Metamorphosed frogs 8 2.7 

eggs, spon taneous  ac t iva t ion ,  i.e. cor tex con t rac t ion  and 
cleavage (in unfer t i l ized eggs cleavage is abort ive) .  The 
two types  of Xenopus laevis laevis oocytes,  those  which  
had  passed  t h rough  an oviduct  wi th in  3 h and  those  
which  had  been  kep t  in m a t u r a t i o n  med ium for 3 h, 
were so t r e a t ed  and the i r  behaviour  compared .  Oocytes  
which had  passed the  ov iduc t  were ferti l ized following 
WOLF et  a l ) .  In addi t ion to  t he  paral lel  s torage of 
oocytes  in m a t u r a t i o n  m e d i u m  (a), a second contro l  was  
done as follows: 3 ovula t ing  females were sacrificed, and  
the i r  se rum p r e p a r e d . . O o c y t e s  ma tu r ed  wi th  proges ter -  
one were t rans fe r red  into th is  se rum (medium b) af ter  
t he  m a t u r a t i o n  spot  had  appeared,  and  incuba ted  for 3 h. 
AlI expe r imen t s  were realized a t  21-22~ ( t empera tu re  
of the  solut ions used). 

Results. Tables  I and  II .  

Discussion. The process  of m a t u r a t i o n  no t  only  induces 
comple t ion  of meiosis and  the  t r an s fo rma t i o n  f rom the  
cy toplasmic  s ta te  of an oocyte  (RNA synthesis)  to  the  
cy toplasmic  p rog ram of an egg (DNA synthesis) ,  bu t  
also acts  on the  oocytes  m e m b r a n e  (for review seeS). The 
p resen t  results  suggest  t h a t  cor tex  m a t u r a t i o n  in vivo 
depends  on con tac t  of t he  oocyte  wi th  the  oviduct ,  since 
the  controls  did no t  conta in  fully ma tu re  eggs. This 
obse rva t ion  is cor robora ted  by  the  possibi l i ty  of raising 
the  low metabol ic  ac t iv i ty  of a b o d y  cav i ty  egg to the  
high level of a shed egg by  t r ea t ing  the  b o d y  cav i ty  eggs 
wi th  ex t rac t s  from the  u p p e r m o s t  pa r t  of the  oviduct  s . 

Summary.  Contac t  of proges te rone  ma t u red  oocytes  
of Xenopus laevis w i t h  the  ov iduc t  reduces  t h e  t ime  
necessary  to a t t a in  cleavage capac i ty  from 24 h to 3 h. 
Ful l  m a t u r i t y  has been d e m o n s t r a t e d  by  normal  develop- 
m e n t  of the  ma t u r ed  eggs af ter  fert i l ization.  
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Nuclear  Envelope  Changes  Related to Cell Act ivat ion in Helianthus  tuberosus  L. 

Nuclear  pore complexes  are sites of communica t ion  
be tween  nucleus and cy top la sm th rough  which macro-  
molecular  exchange  is e f fec tedl .  Al though  the  s t ruc tura l  
organiza t ion  of the  pore  complex  appears  to be similar  in 
mos t  cell types ,  there  is considerable  var ia t ion  in the  
n u m b e r  of pores  in t h e  nuclei  of d i f ferent  species and  
t issues x. F u r t h e r m o r e  pore  f requency  and pore n u m b e r  
per  nucleus can increase in a given cell t ype  wi th  an 
increase in its metabol ic  ac t iv i ty  2-5. 

The ac t iva t ion  of p l an t  s torage t issues is accompanied  
by  m a n y  changes  6 including a rise in R N A  synthesis ,  an 
increase in nucleolar  size, po lysome fo rmat ion  and pro te in  
synthesis .  A th in-sec t ion  s tudy  of Daucus carota root  cells 
also revealed a doubl ing  of nuclear  pore f requency  T, 
suggest ing t h a t  nuclear  pore  n u m b e r  migh t  be an im- 

p o r t a n t  control l ing fac tor  in the  process of cell ac t ivat ion.  
In  th is  p re l iminary  repor t ,  we describe the  resul ts  of an 
inves t iga t ion  in to .  nuclear  enve lope  u l t r a s t ruc tu re  of 
d o r m a n t  and ac t iva ted  Helianthus tuberosus t ube r  cells, 
in which  the  f reeze-fracture  t echn ique  was employed  to 
p e rmi t  a more  accura te  analysis  of nuclear  pore f requen-  
cies. 

Materials and method. E x p l a n t s  of H. tuberosus tuber  
t issue were p repa red  and  incubated ,  as descr ibed pre- 
viously s. Nuclei were ex t r ac t ed  f rom d o r m a n t  tissue, and 
t issue incuba ted  for 24 h ( termed ac t iva ted  t issue in this  
report) ,  f ixed in 0.1 M cacodyla te  buffered 2.5% glutaral-  
dehyde,  g lycer inated,  frozen in mel t ing  freon 12, and 
f reeze-fractured using the  BULLIVANT-AMEs m e t h o d  s. 
Cleaned replicas were e x a m i n e d  wi th  an A E I  EM6B 

Frequency of nuclear pores in nuclei from Helianthus tuberosus tuber 
cells 

Nuclear pores Sample size 
([xln -e ~- SD) 

Dormant ceils 11.3 i 1.8 
(0 h incubation) 

Activated cells 11.9 • 1.9 
(24 h incubation) 

363 tim 2 of nuclear 
envelope from 24 iluclei 

191 ~xm '2 of nuclear 
envelope from 34 nuclei ~ 

�9 The smaller total area of nuclei sampled in activated cells results 
from the reduced frequency of large areas of face fractures of the 
convoluted nuclear envelopes. 
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