
[15. III. 1955] Kurze Mitteilungen - Brief Reports 111 

w a t e r  of more  t h a n  t000  u n i t s  for  t h e  h o m o l o g o u s  s p e r m  
is c o m p l e t e l y  i n a c t i v a t e d  b y  one  t e n t h  v o l u m e  of  t h e  
s p e r m  e x t r a c t  of p H  8. 

These  fac ts  show t h a t  t h e  e x t r a c t s  a re  of t he  n a t u r e  
of t h e  an t i f e r t i l i z i n  in t h e  egg a g g l u t i n a t i o n  a n d  in t h e  
n e u t r a l i z a t i o n  of t h e  fer t i l iz in .  Accord ing ly ,  t h e  m e t h o d  
of e x t r a c t i n g  s p e r m  used  in t h e  p r e s e n t  e x p e r i m e n t s  
gives a h i g h e r  y ie ld  of an t i f e r t i l i z i n  t h a n  do t h e  m e t h o d s  
p rev ious ly  used.  T h e  w r i t e r  be l i eves  t h a t  t h e  i r r eve r s ib le  
a g g l u t i n a t i o n  of t h e  s p e r m  b y  t h e  s p e r m  e x t r a c t  is one  
of t he  c h a r a c t e r s  of t h e  an t i f e r t i l i z in .  
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soln.  2 % w/v ,  p h o s p h a t e ,  p H  6.4, I = 0.03, 580 -600  V, 
0 .011-0 .012  A, t e m p .  0-1  °, t 48 h, M a c h e r e y ,  N a g e l & C o . ,  
no. 214 paper ,  35 x 35 c m  sheets ) .  

Stazione Zoologica, Napoli, and Biological Institute, 
Tohoku University, Sendai, Japan, October 20, t954. 

Zusammen/assung 

E i n e  n e u e  M e t h o d e  de r  E x t r a h i e r u n g  yon  , A n t i -  
fer t i l iz in~ aus  d e n  S a m e n z e l l e n  y o n  Seeigeln,  Para- 
centrolus lividus u n d  Arbacia lixula, w u r d e  b e s c h r i e b e n .  
Der  E x t r a k t  zeigte  fo lgende  W i r k u n g e n  : N e u t r a l i s i e r u n g  
des Fer t i l i z ins ,  n i c h t  u m k e h r b a r e  A g g l u t i n i e r u n g  der  
Samenf~tden u n d  de r  E ie r  bei  b e i d e n  See ige la r t en .  

O b s e r v a t i o n s  o n  V i t a m i n  Bt2 -B ind ing  F a c t o r  
f r o m  H o g  G a s t r i c  M u c o s a  

I n  a p r e v i o u s  p a p e r  t t h e  r e su l t s  h a v e  b e e n  p r e s e n t e d  
of t h e  a n a l y s i s  b y  m e a n s  of  c o n t i n u o u s  p a p e r  e l ec t ro -  
phores i s  of a v i t a m i n  B l , - b i n d i n g  p r e p a r a t i o n  o b t a i n e d  
f rom hog  ga s t r i c  m u c o s a  b y  a m o d i f i c a t i o n  of t h e  m e t h o d  
of GLASS a n d  coworke r s  2. 

T h e  co l l ec ted  a n a l y t i c a l  f igures  of t h i s  p r e p a r a t i o n  are  : 
t o t a l  n i t r o g e n  7.8 % ( m i c r o - K j e l d h a l ) ,  u ron ic  ac ids  (as 
g l i cu ron ic  acid) ~ 6 .2%,  h e x o s a m i n e s  (as g l u c o s a m i n e  
h y d r o c h l o r i d e )  4 15 .9%,  r e d u c i n g  s u g a r s  (as glucose) 5 
16.3%,  n o n  g l u c o s a m i n e  p o l y s a c c h a r i d e s  (as e q u i m o l a r  
m i x t u r e  of ga l ac to se  a n d  m a n n o s e )  8 19 .5%,  b i n d i n g  
power  on  v i t a m i n  BI~ (as v i t a m i n  B12 b o u n d  b y  1 m g  of 
t he  p r e p a r a t i o n  in p r e sence  of a n  e q u a l  c o n c e n t r a t i o n  of 
free v i t a m i n  B12 , c u p  p l a t e  m e t h o d  w i t h  E. coli 113/3)7 
0-904 / ,g/rag,  t i t r e s  as  A a n d  H g r o u p  s u b s t a n c e s  
(g rea t e s t  d i l u t i o n  c o m p l e t e l y  i n h i b i t i n g  t h e  a g g l u t i n a -  
t ion  of A~ a n d  O r ed  b l o o d  cells  r e s p e c t i v e l y  b y  h u m a n  
a n t i - A  a n d  eel a n t i - H  se r a  in  a m o u n t s  of 3 -4  c o m p l e t e l y  
a g g l u t i n a t i n g  doses) 8 1:1-6 x 10~ a n d  1 : 4  x 10~. 

E l e c t r o p h o r e t i c  e x a m i n a t i o n  (Tisel ius a p p a r a t u s )  
(Fig. 1) s h o w e d  t h e  p r e s e n c e  of f ive  c o m p o n e n t s  w i t h  
mob i l i t i e s  (ascending)  of -- 2.0, - 2.7, - 5.5, - 7,4, a n d  
- 8 - 6  × 10 - ~ c m  2s  - i V  -x. 

T h e  h e t e r o g e n e i t y  of t h e  p r e p a r a t i o n  s u g g e s t e d  an  a t -  
t e m p t  to  a n a l y z e  t h e  d i f f e r en t  c o m p o n e n t s  b y  m e a n s  of 
c o n t i n u o u s  p a p e r  e l e c t r o p h o r e s i s  ( D u r r u m  a p p a r a t u s  9 
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Fig. l.-Electrophoresis pattern (ascending) after l l0  rain, of the 
original hog gastric mueosa vitamin Bl~-binding preparation (1% 

[w/v] soln., at 6 V]cm, phosphate, pH 6, I = 0"0). 

Colour  r eac t ions  on  t h e  p a p e r  i tself  ( b r o m o p h e n o l  
b lueL  to lu id ine  b lue  2 a n d  Schiff  s) a n d  chemica l ,  sero-  
logical  a n d  microbio logica l  a s says  on  t h e  d i f f e r e n t  
f r ac t i ons  col lected,  m a d e  it  poss ible  to  d i s t i n g u i s h  o n l y  
t w o  g roups  of c o m p o n e n t s .  

One  of these  two  groups  h ad  a low m o b i l i t y ,  s t r o n g l y  
a b s o r b e d  u.v. l ight ,  pos i t i ve ly  r e a c t e d  to  Schiff ,  was  
s t a i n e d  b y  b r o m o p h e n o l  b lue  a n d  s h o w e d  h igh  v a l u e s  of 
n o n - g l u c o s a m i n e  po lysacchar ides ,  h e x o s a m i n e s ,  r e d u c i n g  
sugars ,  g r o u p  s u b s t a n c e s  A a n d  t [  a n d  b i n d i n g  p o w e r  o n  
v i t a m i n  BI~; t h e  o t h e r  g r o u p  h a d  a h igh  m o b i l i t y ,  s h o w e d  
f luorescence  in u .v .  l ight ,  m e t a c h r o m a s i a  w i t h  t o l u i d i n e  
b lue  a n d  a h i g h  v a l u e  of n ron ic  acids.  

-I . . . . . . . . . . . . . . . . . .  

Fig. 2.-Eleetrophoresis pattern (ascending) after 1~20 rain, of the 
almost pure hog gastric mucosa vitamin Ill2-binding preparation 

(1% Ew/v] soln., at 6 V/era, phosphate, pH 6, I : 0-~). 

As it  was n o t  poss ib le  to  s e p a r a t e  c o m p l e t e l y  b y  
c o n t i n u o u s  p a p e r  e l ec t rophores i s  t h e  c o m p o n e n t s  of t h e  
b i n d i n g  p r e p a r a t i o n  u n d e r  ana lys i s ,  a n  a t t e m p t  was  
m a d e  to  pu r i fy  t h e  b i n d i n g  f a c t o r  b y  t h e  m e t h o d s  of 
e x t r a c t i o n  a n d  f r ac t i ona l  p r e c i p i t a t i o n  a l r e a d y  used  for  
t h e  i so la t ion  of d i f f e ren t  b lood  g r o u p  s u b s t a n c e s  4. 

The  or ig ina l  v i t a m i n  B1 , -b ind ing  p r e p a r a t i o n  was  
t r e a t e d  (5% w/v)  w i t h  p h e n o l - w a t e r  s o l u t i o n  ( 9 0 %  
w/v)  a n d  t h e  p h e n o l  inso lub le  r e s idue  d i s c a r d e d :  to  t h e  
p h e n o l  s u p e r n a t a n t  f luid ,  e t h a n o l  was f r a c t i o n a l l y  a d d e d  
as  a 1 :1  p h e n o l - e t h a n o l  m i x t u r e .  T h e  f r a c t i o n s  p rec i -  
p i t a t e d  a t  d i f f e r e n t  e t h a n o l  leve ls  were  co l l ec t ed  b y  
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c e n t r i f u g a t i o n ,  t h r i c e  t r i t u r a t e d  w i t h  e t h a n o l  t o  re- 
m o v e  excess  p h e n o l  a n d  d r i ed  w i t h  e ther .  T h e  h i g h e s t  
b i n d i n g  p o w e r  r e s u l t e d  in t h e  f r a c t i o n  p r e c i p i t a t e d  a t  
20-30°,o e t h a n o l  c o n c e n t r a t i o n  (10.869 /~g/mg). T h i s  
f r a c t i o n  was  r ed i s so lved  in p h e n o l - w a t e r  so lu t ion  a n d  
the e t h a n o l  f r a c t i o n a l  p r e c i p i t a t i o n  r e p e a t e d :  t h e  
a c t i v i t y  r e s u l t e d  a t  t h e  s a m e  e t h a n o l  levels ,  b u t  o n l y  a 
s l i gh t  inc rease  in b i n d i n g  power  was  o b s e r v e d  (11.96t  
t~g/mg). T h i s  f r a c t i o n  was t h e n  d i s so lved  in w a t e r  (2 % 
w/v) ,  a t  0", B a r i u m  a c e t a t e  (3% w/v)  was  a d d e d  t o  
ass i s t  f loccu la t ion ,  a n d  t h e  p r e c i p i t a t e s  f o r m e d  b y  
f r a c t i o n a l  a d d i t i o n  of e t h a n o l  co l l ec ted  b y  c e n t r i f u g a -  
t ion ,  r ed i s so lvcd  in w a t e r  a n d  t r e a t e d  w i t h  Na2SO41: a 
p r e c i p i t a t e  was  o b t a i n e d ,  d i s c a r d e d  b y  c e n t r i f u g a t i o n ,  
a n d  t h e  s u p e r n a t a n t  was  d i a ly sed  48 h a g a i n s t  d is t i l led  
w a t e r  a t  0 - 4  ° a n d  d r i ed  in v a c u o  f r o m  t h e  f rozen  s t a t e .  
The  h i g h e s t  b i n d i n g  p o w e r  r e s u l t e d  in t h e  f r a c t i o n  
p r e c i p i t a t e d  a t  t h e  5 0 - 6 0 %  e t h a n o l  level .  E l e c t r o -  
p h o r e t i c  e x a m i n a t i o n  shows  t h a t  t h e  m a t e r i a l  is no t  
g ross ly  i n h o m o g e n e o u s  (only  t r aces  of a c o m p o n e n t  w i t h  
a s low a n d  a n o t h e r  w i t h  a h i g h  m o b i l i t y  seem to  be  
p r e s e n t  as impur i t i e s ) .  

T h e  co l l ec ted  p h y s i c a l  a n d  c h e m i c a l  d a t a  on  t h i s  
a l m o s t  p u r e  p r e p a r a t i o n  of v i t a m i n  B12-binding f a c t o r  
a r e :  t o t a l  n i t r o g e n  8-2%,  u ron ie  ac ids  n e a r l y  a b s e n t ,  
h e x o s a m i n e s  17 .1%,  r e d u c i n g  suga r s  18.3 %, non-g lucos -  
a m i n e  p o l y s a c c h a r i d e s  21.6 %, b i n d i n g  power  on  v i t a m i n  
B ~  22.123 /~g/mg; E l e c t r o p h o r e t i c  m o b i l i t y  (ascending)  
(Fig. 2) is a b o u t  -- 2.3 x 10 - s  e m 2 s - l V - L  

W i t h  i n h i b i t i o n  a g g l u t i n a t i o n  t e s t s  ( an t i -A  a n d  a n t i - H  
sera),  on ly  a v e r y  s l igh t  a c t i v i t y  a t  t h e  c o n c e n t r a t i o n  of 
1 m g / m l  is p r e sen t .  
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Riassunto 

V e n g o n o  r i fe r i t i  i r i s u l t a t i  d e l l ' e s a m e  con  e l e t t r o -  
foresi  c o n t i n u a  su c a r t a  di  u n a  p r e p a r a z i o n e  da l l a  m u c o s a  
g a s t r i c a  di  m a i a l e  d o t a t a  di  p o t e r e  di  l e g a m e  su l la  
v i t a m i n a  B~2 e l ' i s o l a m e n t o  d a  essa  con  m e t o d i  di  e s t r a -  
z ione e di p r e c i p i t a z i o n e  f r a z i o n a t a  det  f a t t o r e  r e spon-  
sab i le  di  t a l e  l egame .  

t a i n e d  s o d i u m  s u l p h a d i a z i n e  (May & B a k e r )  to  p re se rve  
asepsis .  As t h e  r a t i o  of m e t h i o n i n e  to  s u l p h a d i a z i n e  was 
a p p r o x i m a t e l y  1.4: 1, a n y  a n t a g o n i s m  b e t w e e n  t h e m ,  as 

Fig. 1.-Autoradiograph of a mid-gastrula ( x 40). 

de sc r ibed  e l sewhereL  would  p r o b a b l y  h a v e  b e e n  v e r y  
s l ight .  E a r l y  b l a s t u l a e  or  o lder  e m b r y o s  were s l i t  open  
to  f ac i l i t a t e  t h e  p e n e t r a t i o n  of t h e  t r ace r ,  a n d  n eu ra l -  
fold s t ages  o n w a r d s  were  t r a n s v e r s a l l y  t r a n s e c t e d .  Af t e r  
c u l t u r e  in  t h e  t r a c e r  so lu t ion ,  t h e  e m b r y o s  were r i n sed  
t h r e e  t i m e s  in a s imi la r  so lu t ion  m a d e  w i t h  n o n - r a d i o -  
a c t i v e  m e t h i o n i n e .  T h e  t e c h n i q u e  for  p r e p a r a t i o n  of t h e  
a u t o r a d i o g r a p h s  h a s  been  g i v e n  before  e, b u t  in  t h e  
p r e s e n t  e x p e r i m e n t s  t h e  e x p o s u r e  of t h e  f i lm was 
s o m e t i m e s  p r o l o n g e d  u p  to  t w o  m o n t h s .  W h e n  t h e  las t  
a u t o r a d i o g r a p h s  were  d e v e l o p e d  t h e  t r a c e r  h a d  d e c a y e d  
for  3-5 m o n t h s .  
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Nuclear  Uptake  of M e t h i o n i n e - S  35 in the N e w t  
E m b r y o  

T h e  i n c o r p o r a t i o n  of g lyc ine-2-C ~4 p r e d o m i n a n t l y  i n to  
the nucle i  of t h e  do r so -ax i a l  s t r u c t u r e s  a n d  i n d u c e d  neu -  
ra l  p l a t e  of t h e  a m p h i b i a n  e m b r y o  ha s  been  desc r ibed  in 
a p r e v i o u s  pape r ,  a n d  i n t e r p r e t e d  as r e s u l t i n g  f rom a 
h i g h e r  n u c l e a r  m e t a b o l i s m  of t hose  reg ions  of t h e  
e m b r y o h  I t  s h o u l d  be of i n t e r e s t  to  e x p e r i m e n t  w i t h  
a n o t h e r  a m i n o - a c i d ,  such  as  m e t h i o n i n e ,  wh ich  m i g h t  be  
e x p e c t e d  to  e n t e r  i n t o  r a t h e r  more  loca l ized  m e t a b o l i c  
p rocesses  t h a n  g lyc ine .  

I n  a new  e x p e r i m e n t a l  series,  e m b r y o s  of Triturus 
alpestris were k e p t  a t  r o o m  t e m p e r a t u r e  in so lu t i ons  of 
D L - m e t h i o n i n e - S  8G, w i t h  o r ig ina l  a c t i v i t i e s  of 37.2 or  
40.9 /*c/ml. The  i n c u b a t i o n s  were  a l l  f i n i shed  before  t h e  
t r a c e r  h a d  d e c a y e d  for  a m o n t h .  T h e  s o l u t i o n s  a lso con-  

1 j .  L. S~RLLn and C. H. WADDIN'GTON, Nature 174, 309 (1954). 

Fig. ~.-Autoradiograph of a neural-plate embryo ( 40). 

E m b r y o s  k e p t  for 24 h in t h e  t r a c e r  so lu t ion ,  f r om 
c l eavage  u n t i l  t h e  f i r s t  a p p e a r a n c e  of t h e  b l a s topore ,  
s h o w  a m a r k e d  n u c l e a r  a c t i v i t y  in t h e  a n i m a l  half ,  wh ich  
can  be  s o m e t i m e s  n o t i c e d  p a r t i c u l a r l y  in  t h e  nuc le i  of t h e  
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