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fac t  is an  exp re s s ion  of the  large a m o u n t  of work  wh ich  
is done  b y  t h e  egg. The  ques t i on  is how A T P  is ut i l ized.  
Cont rac t i l e  processes  on the  egg cor tex,  connec t ed  wi th  
t he  a c t o m y o s i n - l i k e  A T P a s e  ac t iv i ty ,  b r ing  a b o u t  con- 
s iderable  c h a n g e s  in t he  shape  of the  egg a n d  m o v e m e n t s  
of the  co r t ex  t o ward  t he  vege ta l  pole 1,2,6; t he  oop lasmic  
c o m p o n e n t s  are  m i x e d  up  a n d  seg rega ted  in to  5 d i f fe ren t  
regions  3, while  m i t o c h o n d r i a  collect a t  the  vege t a l  pole 4, 5 
All t hose  m o d i f i c a t i ons  requi re  ene rgy  expense  which  is 
supp l ied  b y  t h e  A T P  p re sen t  in the  unfer t i l i zed  egg. 

Moreover  the  role of A T P  in a m i n o  acid a c t i v a t i o n  for 
t he  p ro t e in  s y n t h e s i s  m u s t  be t a k e n  in to  a c c o u n t ;  a 
no t iceab le  increase  of a c t i v a t e d  a m i n o  acids  ha s  been  
found  in t h e  egg of C. intestinalis af te r  fer t i l iza t ion  15. The  
rise in p e r m e a b i l i t y  of t he  egg m e m b r a n e  could  also be 
respons ib le  for A T P  c o n s u m p t i o n ,  s ince A T P a s e  p r e se n t  
in cell m e m b r a n e  p l ays  a role in t he  ac t ive  t r a n s p o r t  of 
s o d i u m  a n d  p o t a s s i u m  ~6. 

A T P  is closely l inked  to  all t he  p h o s p h o r i l a t i n g  pro- 
cesses in the  cell; i t  h a s  been  repor ted  t h a t  in sea u r c h in  
eggs a f te r  fer t i l iza t ion  the re  is a m a r k e d  increase  in some  
of the  p h o s p h o r i l a t e d  s u b s t r a t e s  of glycolisis  17; more ove r  
a no t iceable  increase  of N A D P  has  been  de t ec t ed  a t  the  
expense  of N A D  18. An  i n v e s t i g a t i o n  of the  ac t i v i t y  of 
p h o s p h o r i l a t i n g  processes  in the  asc id ian  egg is now in 
progress  in our  l abora to ry .  

If we c o m p a r e  the  o x y g e n  c o n s u m p t i o n  w i t h  the  A T P  
level in unfer t i l i zed  and  fertilized eggs, it is clear t h a t  
in the  fo rmer  a low level of o x y g e n  c o n s u m p t i o n  cor- 
r e sp o n d s  to a h ig h  A T P  con ten t ,  while in t he  l a t t e r  h igh  
o x y g e n  c o n s u m p t i o n  is a c c o m p a n i e d  by  a low A T P  level. 
I t  seems,  therefore ,  t h a t  the  release of r e sp i r a to ry  cont ro l  
fol lowing fer t i l iza t ion  is re la ted  to A T P  c o n s u m p t i o n .  In  
t he  sea u r ch in  egg such  a s i t u a t i o n  has  been  found :  a 
no t iceable  A T P  decrease  occurs  a t  fe r t i l iza t ion  TM ~0. 

An  ana lys i s  of A D P  level revea led  a low c o n c e n t r a t i o n  
in the  unfer t i l ized  egg and  a h igh  level in the  fert i l ized 

egg 2~ Since it is k n o w n  t h a t  the  c o n c e n t r a t i o n  of h igh  
ene rgy  p h o s p h a t e  accep to r s  is a r e g u l a t o r y  fac tor  in 
r e sp i ra t ion  2~,22, t he  low level o f  A D P  could,  accord ing  
to the  au tho r s ,  be respons ib le  for t he  low level of o x y g e n  
c o n s u m p t i o n  of t he  unfer t i l i zed  egg. M e a s u r e m e n t s  of A D P  
c o n t e n t  in unfer t i l i zed  a nd  fert i l ized eggs of a sc id ians  
w h i c h  are in  p rogress  in  our  l a b o r a t o r y  could  t h r o w  l igh t  
on th i s  p rob lem.  

Riassunto. I1 dosagg io  d e l l ' A T P  p re se n t e  nelle u o v a  
s t a t o  f a t to  col s i s t e m a  luci fer in- luci feras i  m i s u r a n d o  la 

l u m i n e s c e n z a  m e d i a n t e  u n  c o n t a t o r e  a sc int i l laz ione 
l iqu ids .  ~ s t a to  r i l eva to  che 10 m i n  dopo la f econdaz ione  
il livello di A T P  nelle u o v a  si a b b a s s a  di ben  se t te  vol te .  
I1 r i su l t a to  ~ d iscusso  sul la  base  delle modif icazioni  mor -  
fologiche e b ioeh imiche  che i n t e r v e n g o n o  ne l l ' uovo  alla 
fecondazione.  
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Differentiation of Haustoria  in the Germinat ing  E m b r y o s  of Mist letoe  Without  Host  S t imulus  

In  recen t  years  m o r p h o g e n e s i s  of e m b r y o  of paras i t i c  
a n g i o s p e r m s  h a s  a t t r a c t e d  m u c h  a t t e n t i o n  1-4. T h e  seed- 
l ings of pa ra s i t e s  raised in cul tures ,  in the  absence  of the  
host ,  u su a l l y  fail to d i f fe ren t ia te  haus to r i a .  Th i s  coin- 
m u n i c a t i o n  descr ibes  in v i t ro  d i f fe ren t i a t ion  of h a u s t o r i a  
f rom the  excised e m b r y o  and  e n d o s p e r m  of Scurrula pul- 
verulenta, in the  absence  of hos t  t i s sue  or hos t  ex t r ac t .  

Ma tu re  f ru i t s  of the  pa ra s i t e  were sur face-s te r i l i sed  
wi th  abso lu t e  e t hy l  alcohol  for 1 0 m i n .  The  ' seeds '  
( lacking a seed coa t ;  F igure  A) were excised a n d  p l a n t e d  
on modi f ied  W h i t e ' s  semi-sol id  m e d i u m  (WM) w i t h o u t  
I A A  5 c o n t a i n i n g  2% sucrose.  In  some  t r e a t m e n t s  W M  
was  s u p p l e m e n t e d  wi th  case in  h y d r o l y s a t e  (CH), wate r -  
me lo n  juice (WM]) ,  IAA, and  cy tok in ins ,  i nd iv idua l ly  
a n d  in va r ious  combina t ions .  

On W h i t e ' s  semi-sol id  m e d i u m  the  seeds g e r m i n a t e d  
in 45% of t h e  cu l tures .  A l t h o u g h  t he  add i t ion  of 400 p p m  
CH did no t  i m p r o v e  t he  pe r cen t age  of g e r m i n a t i o n ,  the  
seedl ings  a p p e a r e d  robus t  (Figure  B). On  W M  as well 
as W M §  46% seedl ings  fo rmed  haus to r i a .  T h e  
add i t i on  of 10 5 M b e n z y l a d e n i n e  (BA) to W M  increased  
t he  p e r cen t ag e  of g e r m i n a t i o n  to 90; and  60% of the  
seedl ings  deve loped  haus to r i a .  The  pe r cen t age  of ger- 
m i n a t i o n  on W M + 1 0 %  W M J  was  c o m p a r a b l e  to t h a t  

on W M +  BA, b u t  t he  seedl ings  on the  fo rmer  m e d i u m  
failed to f o rm  ha us to r i a .  T h e  d i f fe ren t i a t ion  of h a u s t o r i a  
was  also inh ib i ted  by  c oc onu t  milk.  

In  45% of the  c u l t u r e s  ra ised  on W M  + 400 p p m  CH + 
1 p p m  IAA, af ter  5 weeks  the  e m b r y o  pro l i fe ra ted  in to  
a cal lus  u p o n  c oming  in c o n t a c t  w i th  the  n u t r i e n t  m e d i u m .  
The  r e su l t ing  cal lus  was  c ompa c t ,  green a nd  slow- 
growing.  Several  t r ache id - l ike  cells were obse rved  in a 
14-week-old callus. Af te r  20 weeks  the  cal lus  bore shoots ,  
or ha us to r i a ,  or b o t h  (Figure  C). 

Pro l i fe ra t ion  of t h e  e m b r y o  also occur red  if 1 p p m  
k ine t in  was  a dde d  to  W M §  IAA. However ,  t he  
cal lus  was  friable, non-ch lo rophy l lous ,  a nd  e i ther  a shoo t  
or a h a u s t o r i u m  fai led to  d i f ferent ia te .  

On W M  s u p p l e m e n t e d  wi th  BA, k ine t in ,  6-(y,7-di- 
m e t h y l a l l y l a m i n o ) - p u r i n e ,  or zeatin,  each  a t  10 5M, shoo t  
b u d s  d i f f e ren t i a t ed  f rom the  pe r iphera l  cells of t he  un-  
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prol i fera ted  endosperm.  If  these  were excised and  p lan ted  
on WM + 400 p p m  CH + 1 p p m  IAA + 1 p p m  kinetin,  t h e y  
prol i fera ted  in to  a callus and  subsequen t ly  d i f fe rent ia ted  
shoots  and haus to r ia  (Figure D). 

The haustor ia ,  e i ther  f rom the  emb ry o  or the  endosperm,  
were worm-like.  Anatomical ly ,  t h e y  were comparab le  to  
the  haus tor ia  fo rmed inside the  hos t  t issue in vivo, and 
showed a g landular  epidermis,  characfer i s t ic  collapsed 
layers, and  cent ra l ly  a r ranged  vascular  bundles.  

Thus, seeds of t he  paras i te  Scurrula pulverulenta can 
germina te  on a s imple n u t r i en t  med i u m and  the  dif- 
fe ren t ia t ion  of haus tor ia  is no t  a t  all hos t -dependen t .  I t  
is concluded t h a t  in th is  p l an t  t he  cells of the  endospernl  
and  embryo  have  the  inheren t  po t en t i a l i t y  for the  devel- 
o p m e n t  of haus to r ia  bu t  th is  m u s t  be evoked by  sui table 
chemical  milieu 6. 

(A) 'Seed' (endosperm with enclosed embryo) at culture. • 
(B) 9-week-old seedling on WM + 400 ppm CH; note the worm-like 
haustorium and several plumular leaves. Endosperm is on left. • 2.5. 
(C) 20-week-old seed culture on WM+ 400 ppm CH + 1 ppm IAA, 
showing enlbryonal callus which has differentiated shoot buds and 
haustoria, x 2. (D) 15-week-old culture of shoot buds of endospernfic 
origin, on WM+CH+IAA+kinetin.  The callused bud has dif- 
ferentiated haustoria. • 2.5. 

Zusammen/assung. Die Samen  von  Seurrula pulveru- 
lenta, einem Baumparas i t en ,  ke imen auf e infachen N/ihr- 
b6den.  Aus den embryona l en  und  endospe rmalen  Gewe- 
bell en twickeln  sich in den In -v i t ro -Ku l tu ren ,  auch bei 
Abwesenhe i t  yon Wir tsgewebe,  Haus tor ien .  
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S T U D I O R U M  P R O G R E S S U S  

The Relationship Between the Ring D-Substituents and the Absolute Configuration for the 
Aporphine Alkaloids 

All aporphines  possess a p e r m a n e n t l y  twis ted  b ipheny l  
system,  and  the  sign of the  specific ro ta t ion  a t  389 n m  
is usually a good cr i ter ion for the  absolute  configura-  
t ion  1,2, If  an aporph ine  is d e x t r o r o t a t o r y  its absolu te  
conf igura t ion  is as in I, while if i t  is l evoro ta to ry  the  
absolute  conf igura t ion  is r ep resen ted  by  express ion II .  
Pos i t ions  1 and  2 are a lways subs t i tu ted ,  while sub- 
s t i t uen t s  m a y  also be p resen t  a t  C-3, 7, 8, 9, 10, or 11. 
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7, 2, 9, l O-Substiluted aporphines. C-l,  2, 9, 10-subst i tu ted 
aporph ines  are general ly  dex t ro ro t a to ry ,  and  hence of 
absolute  conf igura t ion  I. A p p r o x i m a t e l y  a dozen such 
alkaloids were known  in 1962, and  th is  n u m b e r  has now 
more  t h a n  doubled.  Table I l ists the  names,  subs t i tuents ,  
and  specific ro ta t ions  for the  aporphines  belonging to th is  
group. 

The only  except ion  appears  to  be the  rare ly  occurr ing 
base  phanos t en ine  which exhib i t s  [~JD --36.7~ (CHC13). 
( •  has  been found  toge the r  w i th  (+)-iso- 
boldine  in Glaucium spp. 4. Aporph ines  are no t  usually 
found in a racemic  form, and  it is p robab le  t h a t  t he  
racemic  isoboldine was formed in t he  p lan t  by  oxidat ion  
of (+)- isoboldine  to  the  cor responding  i m m o n i u m  salt  
or eneamine,  which  was then  reduced  non-stereospecif-  
ically back  to isoboldine. 

In  1962, one of us m a d e  some t en t a t i ve  general izat ions  
re la t ing the  posi t ion of the  subs t i tuen t s  ill r ing D of the  
na tu ra l ly  occurr ing aporph ines  to  the  absolute  configura-  
t ions  of t he  molecules a. Since th is  t ime  a large n u m b e r  
of new aporphines  have  been  isolated, so t h a t  a reconsid-  
era t ion  of th is  re la t ionship  is war ran ted .  
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