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t h e r m a l  s tab i l i ty ,  m e t a l  ion effect  and  a f f in i ty  t owards  
some s u b s t r a t e s  (unpub l i shed  observa t ions) .  

These  resu l t s  p o i n t  to  t he  fac t  t h a t  a t  leas t  in  some 
t issues t he  h e t e r o g e n e i t y  obse rved  is n o t  solely due  to t he  
presence  of t e r m i n a l  sialic acid residue.  I t  m a y  be  m e n t i o n -  
ed here  t h a t  t h e  i n t e s t i n a l  a lka l ine  p h o s p h a t a s e  isoenzy-  
mes  are  devoid  of sialic acid 16, ~7. T he  poss ib i l i ty  of m i n o r  
differences in  t h e  p r o t e i n  a r ch i t e c t u r e  i tself  seems to be 
ga in ing  ground.  
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Zusammen/assung. Es  wurde  gefunden,  dass  yon  den  
3 A l k a l i - P h o s p h a t a s e - i s o e n z y m e n  n u r  das  bet der  Gel- 
e lek t rophorese  auf  P o l y a c r y l a m i d  sich l a n g s a m  bewegende  
I s o e n z y m  ein S ia lopro te in  war.  Die k ine t i s chen  Eigen-  
s eha f t en  der  n o r m a l e n  u n d  der  m i t  N e u r a m i n i d a s e  be- 
a r b e i t e t e n  E n z y m e  w a r e n / i h n l i c h .  
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A u t o l y s i s  of Coprinus comatus S p o r o p h o r e s  

The  release of bas iodiospores  f rom species of t he  genus  
Coprinus is a c c o m p a n i e d  b y  a r ap id  au to lys i s  of t h e  cap 
of t he  f ru i t ing  b o d y  leav ing  only  t h e  s t ipe  in tac t .  This  
p h e n o m e n o n  has  been  e x a m i n e d  in de ta i l  w i t h  respec t  to  
Coprinus lag@us (C. einere~s)1, 2. F r o m  th i s  work  i t  was  
concluded t h a t  t h e  m a i n  agen ts  respons ib le  for t he  
au to lys is  of t he  sporophores  of C. lag@us were ch i t ino-  
lyr ic  enzymes  loca ted  in t h e  vacuoles  of t he  fungus.  These  
enzymes  appea red  sho r t l y  before t h e  au to lys is  of tile gills. 

I n  v iew of t he  speed a t  wh ich  t he  au to lys i s  of t he  gills 
of Coprinus lag@us occurs  (4-5 h)2, i t  is su rp r i s ing  t h a t  
ch i t inases  p l ay  such  a n  i m p o r t a n t  p a r t  in th i s  process.  
Chi t in  is a s u b s t a n c e  no t ab l e  for i t s  res i s tance  to degrada-  
t ionK I n  Ascomyce tes  and  Bas id iomyce te s  i t  fo rms  p a r t  
of t h e  wall, t o g e t h e r  w i t h  glucan,  t h o u g h  i t  is usua l ly  
p r e sen t  in  smal le r  q u a n t i t i e s  t h a n  t he  l a t t e r  a. ITEN and  
MATILE 2 assayed  ch i t inase  b y  m e a s u r i n g  the  release of 
r educ ing  groups  f rom pur i f ied  C. lagopus walls, and  
ch i tob iase  b y  t h e  release of N-ace ty l  g lucosamine  f rom t h e  
same  subs t r a t e .  T h e y  f o u n d  30 t imes  more  r educ ing  
groups  t h a n  N-ace ty l  g lucosamine  and  i n t e r p r e t e d  t h i s  as 
m e a n i n g  t h a t  ch i t inase  was p r e s en t  in  m u c h  g rea te r  
q u a n t i t i e s  t h a n  chi tobiase .  T he  poss ib l i ty  t h a t  t he  
release of r educ ing  groups  was  due  to o the r  c a r b o h y d r a s e s  
(e.g. glucauase)  does no t  seem to  h a v e  been  cons idered .  
As fi-glucan is n o r m a l l y  p r e s en t  as a p r o m i n e n t  wal l  
c o n s t i t u e n t  of f i l amen tous  fungi  *, i t  is p roposed  t h a t  
f l-glucanase m a y  h a v e  a s ign i f ican t  p a r t  to  p l ay  in t he  
au to lys i s  of Coprinus sporophores .  

Enzyme activities detected in the autolysate of Coprinus comatus 
sporophores 

Substrate Enzyme Activity/ml 
autolysate 

Laminarin fl-(1 -+ 3) glucanase 1.30 
Pustulan fl-(1 -+ 6) glucanase 0 
Carboxymethyl fl-(1 --> 4) glueanase 0 
Cellulose (cellulase) 
Liehenin fl-(1 -+ 4),/~-(1 -+ 3) glucanase 0.15 
Colloidal Chitinase 0.05 
Chitin Azocoll Protease + 

I n  order  to  t e s t  t he  v a l i d i t y  of th i s  idea, several  
sporophores  of Coprinus comatus were col lected f rom a 
wood nea r  Mont reux ,  Swi tzer land .  Two of t he  bes t  speci- 
mens,  weighing  140 g each,  were al lowed to  au to lyse  
o v e r n i g h t  a t  r oom t e m p e r a t u r e .  Af te r  t h i s  t i m e  t he  sporo-  
phores  were comple te ly  l iquified.  Microscopic e x a m i n a t i o n  
showed t he  presence  of spores and  some f r a g m e n t s  of 
hyphae ,  wh ich  were r e m o v e d  b y  cen t r i f uga t i on  a t  10,000 
r p m  for 30 min.  The  pe l le t  was  washed  w i t h  w a t e r  a n d  t he  
s u p e r n a t a n t  and  wash ings  were m a d e  up  to 200 ml.  Th i s  
was  t e s t ed  f o r  a c t i v i t y  aga ins t  t he  fol lowing subs t r a t e s :  
l a m i n a r i n  and  l i chen in  (Koch Light) ,  p u s t u l a n  and  Azocoll  
(Calbiochem),  c a r b o x y m e t h y l  cellulose (Fluka) and  coll- 
oidal l  ch i t i n  p r e p a r e d  f rom ch i t in  (Koch Light )  b y  t he  
m e t h o d  of HOWARD and  GLAZER 5. All s u b s t r a t e s  excep t  
the  Azocoll  were dissolved or suspended  in 0.05 2~d r ace t a t e  
buf fe r  p H  5.0, a n d  10 m l  were mixed  w i t h  1 ml  of au to-  
lysate .  The  release of r educ ing  groups  f rom these  sub-  
s t r a t e s  was  followed a t  30~ b y  t h e  NXLSON SONOGYI 
m e t h o d  6, us ing  t he  a p p r o p r i a t e  s t a n d a r d  curve.  One u n i t  
of a c t i v i t y  was def ined as t h a t  a m o u n t  of e n z y m e  wh ich  
caused  t he  release of i ~Mole r educ ing  g roup /min .  The  
Azocoll  was used accord ing  to t he  m a n u f a c t u r e r ' s  
ins t ruc t ions ,  t h o u g h  q u a n t i t a t i v e  m e a s u r e m e n t s  could 
n o t  be  m a d e  due to  in te r fe rence  f rom t h e  colour  of t h e  
au to lysa te .  The  resu l t s  of these  assays  are shown  in t he  
Table.  

No release of r educ ing  groups  was de t ec t ed  f rom 
p u s t u l a n  or c a r b o x y m e t h y l  cellulose, even  a f te r  24 h. The  
r educ ing  groups  l i be r a t ed  f rom l i chen in  m u s t  the re fo re  
h a v e  been  due  to t he  fl-(1-3) l inkages  c leaved  in th i s  
po lymer .  There  a p p e a r e d  to  be  a b o u t  26 t i m e s  as m u c h  
fl-(1-3) g lucanase  as ch i t i nase  in t h e  24 h au to lysa t e ,  
a f igure s imi la r  to  t h a t  of ITI~N a n d  iVIATILE 2 for t h e  
release of r educ ing  groups  and  N-ace ty l  g lucosamine  f rom 
Coprinus lag@us walls. However ,  if t h e  f rozen res idue  
was t hawed ,  suspended  ill w a t e r  and  al lowed to  s t and  for 
a f u r t h e r  48 h, t he  r a t io  of fl-(1-3) g lucanase  to ch i t i nase  
d ropped  to  5 to  1. I t  t h u s  appea r s  t h a t  t he  fl-(1-3)- 
g lucanase  p lays  a m a j o r  role in  t h e  p a r t  of au to lys i s  
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r e s p o n s i b l e  fo r  s h e d d i n g  t h e  s p o r e s  f r o m  C. comatus, b u t  
t h a t  t h e  ro te  o f  c h i t i n a s e  m a y  i n c r e a s e  in  i m p o r t a n c e  in  
l a t e r  s t a g e s .  

F r o m  t h e s e  r e s u l t s  Jt w o u l d  s e e m  to  be  w o r t h w h i l e  
u n d e r t a k i n g  a r e - e x a m i n a t i o n  of  t h e  e n z y m e s  p r e s e n t  in  
Coprinus lagopus, a u t o l y z i n g  f r u i t i n g  bod ie s ,  a n d  a m o r e  
d e t a i l e d  s t u d y  of  t h e  wa l l  c o m p o s i t i o n  of  C. lag@us a n d  
C. comatus. 

Rdsumd. I1 p a r a i t  6 v i d e n t  q u e  la  f l - ( 1 - 3 ) - g l u c a n a s e  e s t  
i m p t i q u 4 e  d a n s  l ' a u t o l y s e  d e s  s p o r o p h o r e s  d u  c h a m p i g n o n  
Coprinus comatus. 
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Human Placental Aminopeptidase Isozymes 

S e r u m  a m i n o p e p t i d a s e  (AP) ,  w h i c h  h y d r o l y z e s  L- 
l e u c y l - / ~ - n a p h t h y l a m i d e  ( l euc ine  a m i n o p e p t i d a s e ,  L A P )  
or  L - c y s t i n e - d i - f l - n a p t h y l a m i d e  ( c y s t i n e  a m i n o p e p t i d a s e ,  
C A P  or  o x y t o c i n a s e )  i n c r e a s e s  p r o g r e s s i v e l y  as  p r e g n a n c y  
a d v a n c e s  ~-4. E l e c t r o p h o r e t i c  s t u d i e s  of  h u m a n  p r e g n a n c y  

Pregnancy kysosomal Microsornal 
Normal sera sere exts exls 

CAP 2 

CAP 1 
LAP 

A) + 

Polyacrylamide gel electrophoresis I~ of AP in normal sera, preg- 
nancy sera, lysosomal extracts and microsomal extracts. The 
concentration of acrylamide monomer was adjusted to 6.5% solids. 
Electrophoresis was carried out at a constant current of 2 mA per 
tube for about 2 h. LAP activity was stained as follows; the gels were 
incubated at 37~ for 2 h in 100 ml of 0.2 M sodium phosphate buffer 
(pH 6.8), containing 20 mg of L-leueyl-fl-naphthylamide-HCl and 
50 mg of Fast blue BB. CAP activity was stained by the method of 
I{LEINER and BROUET-YAGER 6. A) Neither heating nor inhibitor. 
LAP band of normal sera and pregnancy sera showed only LAP 
activity; the other bands both LAP and CAP activities. B) Each 
sample was heated at 60~ for 30 rain before electrophorcsis. 2 CAP 
bands (CAP 1 and CAP2) of both pregnancy sera and Iysosomal extracts 
disappeared. C) The gels were stained in the presence of 0.02 M 
L-methionine. Serum LAP and microsomal bands disappeared. 

Table I. Intracellular distribution of LAP and CAP activities in 
human  placenta 

Fractions Total activity (%) 

LAP CAP 

Nuclear 7.8 5.1 
Mitochondrial 3.0 1.4 
Lysosomal 21.3 14.9 
Microsomal 16.6 11.5 
Supernatant  51.3 67.1 

s e r a  e x h i b i t  3 d i s t i n c t  b a n d s ~ , 6 :  t h e  f i r s t  m o v i n g  L A P  
b a n d ,  w h i c h  s h o w s  neg l i g ib l e  C A P  a c t i v i t y ,  is  f o u n d  in  al l  
h u m a n  s e r a  a n d  t h e  o t h e r  2 C A P  b a n d s  (CAPI  a n d  
CAP2),  w h i c h  h a v e  a l so  L A P  a c t i v i t y ,  a p p e a r  o n l y  
d u r i n g  p r e g n a n c y .  

T h e  v i e w  is w i d e l y  h e l d  t h a t  t h e  p l a c e n t a  is t h e  p o s s i b l e  
s o u r c e  of  A P  in  p r e g n a n c y  s e r a  b e c a u s e  p l a c e n t a l  e x t r a c t s  
c o n t a i n  a b u n d a n t  L A P  a n d  C A P  a c t i v i t i e s a ,  5. I n  t h i s  
s t u d y  we  w i s h  t o  p r e s e n t  s o m e  e l e c t r o p h o r e t i c  a n d  e n z y -  
m o l o g i c a l  e v i d e n c e s  w h i c h  s u g g e s t  t h a t  t h e  p r e g n a n c y  
s e r u m  A P  o r i g i n a t e s  f r o m  t h e  p l a c e n t a l  l y s o s o m e s .  

Materials and methods. H o m o g e n a t e s  o f  h u m a n  p l a c e n -  
t a e  w e r e  s e p a r a t e d  i n t o  5 f r a c t i o n s  b y  t h e  d i f f e r e n t i a l  
c e n t r i f u g a t i o n  a c c o r d i n g  to  t h e  m e t h o d  of  DEDUVE et  slY. 
L A P  a n d  C A P  a c t i v i t i e s  we re  d e t e r m i n e d  e s s e n t i a l l y  
a c c o r d i n g  to  t h e  m e t h o d  of  TAKENAI~A s. L y s o s o m a l  e n z y -  
m e  w a s  o b t a i n e d  b y  f r e e z i n g  a n d  t h a w i n g  10 t i m e s  f r o m  
t h e  l y s o s o m e s  p r e p a r e d  b y  t h e  m e t h o d  of  I~AGAB e t  a12. 
M i c r o s o m a l  e n z y m e  w a s  s o l u b i l i z e d  b y  t r e a t i n g  t h e  m i c r o -  
s o m e s  w i t h  5 %  s o d i u m  d e o x y c h o l a t e .  

Results and discussion. T h e  r e s u l t s  fo r  t h e  i n t r a c e l l u l a r  
d i s t r i b u t i o n  of  L A P  a n d  C A P  a r e  g i v e n  in  T a b l e  I,  w h i c h  
i n d i c a t e s  t h e  e x i s t e n c e  o f  3 m a i n  s o u r c e s  of  A P  in  h u m a n  
p l a c e n t a e ;  t h e  l y s o s o m a l ,  m i c r o s o m a l ,  a n d  s u p e r n a t a n t  
f r a c t i o n s .  

F i g u r e  (A) r e p r e s e n t s  d i sc  e l e c t r o p h o r e t i c  p a t t e r n  of  
A P  i s o z y m e s .  P r e g n a n c y  s e r a  (a t  t e r m )  d i s p l a y e d  3 
d i s t i n c t  L A P  b a n d s .  T h e  f a s t e s t  m o v i n g  b a n d  ( L A P  b a n d  
of  PAGE e t  al.~), w h i c h  s h o w e d  n o  d e t e c t a b l e  C A P  a c t i v i t y ,  
w a s  a l so  p r e s e n t  in  n o r m a l  n o n - p r e g n a n c y  se ra .  T h e  o t h e r  
2 b a n d s  ( the  fa,~ter, C A P  1 a n d  t h e  s lower ,  CAP~),  w h i c h  
h a d  a l so  C A P  a c t i v i t y ,  we re  d e m o n s t r a t e d  in l y s o s o m a l  
e x t r a c t s ,  too .  M i c r o s o m a l  A P  w a s  s t a i n e d  a s  a s i ng l e  b a n d  
w i t h  b o t h  L A P  a n d  C A P  a c t i v i t i e s ,  w h i c h  m i g r a t e d  a t  a 
l o c a t i o n  b e t w e e n  t h e  f a s t - m o v i n g  L A P  a n d  C A P ,  b a n d s .  

S e v e r a l  e n z y m a t i c  p r o p e r t i e s  of  s e r u m  A P  i n c l u d i n g  
h e a t  s t a b i l i t y  11 a n d  L - m e t h i o n i l l e  i n h i b i t i o n  ~2 h a v e  b e e n  
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