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cul t  to  explain  because the  a~-pyridoxalacetic  acid has  a 
chemical  s t ruc tu re  ve ry  similar  to t h a t  of py r idoxa l -P  
and  also shows a high af f in i ty  for the  apo t r ansaminases  
tes ted .  These da t a  suggest  t h a t  the  analogue b inds  a t  the  
py r idoxa l -P  b ind ing  site. 

FURBISH et  al. ~a have  observed t h a t  the  ~5-pyridoxal- 
acet ic  ac id -apoAAT f rom pig hea r t  complex  undergoes  
reversible  t r an samina t i on  by  L-glutamate :  th is  observa-  
t ion is cons i s ten t  wi th  the  above suggestion.  

The  aS-pyridoxalacetic  ac id-apoAAT f rom pig hea r t  
complex  shows an efficient bu t  reduced ca ta ly t ic  act ivi ty ,  
evidenced as using, no t  the  g lu t ama te  which  has an 
ex t r eme ly  h igh  ra te  of t r a n s a m i n a t i o n  ~4, bu t  a more  
sui table subs t ra te ,  the  DL-alanine, as well as the  possibi l i ty  
to form the  in t e rmed ia t e  complex  enzyme-subs t ra t e ,  
p roposed  by  JENKINS la in the  t r an samina t i on  reaction.  

Fu r the rmore ,  if we compare  the  rat io be tween  [I]50 of 
the  eS-pyridoxalacet ic  acid and its py r idoxy l  der iva t ive  
and  the  ra t io  be tween  the  dissociat ion cons t an t s  for 
py r idoxa l -P  and P-pyr idoxyl -L-phenyla lan ine  x2 we found 
a similar  value. This observa t ion  suggests  t h a t  the  sub- 
s t i tu t ion  of the  p h o s p h a t e  wi th  a carboxyl  group does 
no t  h inder  the  fo rmat ion  of the  enzyme-subs t r a t e  com- 
plex, bu t  affects  the  ca ta ly t ic  act ivi ty .  

I t  is possible t h a t  the  b inding  of the  aS-pyridoxalacetic  
acid to  the  act ive si te has  some peculiar  character is t ics  
which could resul t  in an imper fec t  f i t  a t  the  act ive  cen te r  
so as no t  to  allow an eff icent  in te rac t ion  and catalysis  to 
take  place. The e x t e n t  of the  b inding  is much  more  lower 
in apoTDC, as compared  to  apot ransaminases ,  according 
to  the  evidence repor ted  by  GROMAN et al, 2. 

Riassunto. I r i su l ta t i  o t t enu t i  da l l ' in terazione dell '~ 5- 
pir idossal  acido acetico e dall '~5-piridossil-L-fenilalanina 
acido acetico su alcuni enzimi  B 6 d ipenden t i  suggeriscono 
c h e l a  sost i tuzione del fosfato con un gruppo carbossilico 
nel pi r idossal-5 ' - fosfato  non impedisce  la formazione del 
complesso enz ima-subs t ra to ,  ma  influenza l ' a t t i v i tg  
catali t ica.  
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Molecular Heterogeneity of Human Placental Aminopeptidase Isozymes 

An aminopep t idase  (AP) t h a t  hydro lyzes  L-leucyl-fl- 
n a p h t h y l a m i d e  (leucine aminopept idase ,  LAP) or L- 
cys t ine-d i - f l -naphthy lamide  (cystine aminopept idase ,  CAP 
or oxytocinase)  appears  in ma te rna l  sera dur ing preg- 
nancy~-a.  GOEBELSMANN and  BELLER4 successfully 
used c h r o m a t o g r a p h y  on Sephadex  for separa t ing  this  
p regnancy  serum AP from an L A P  which is p resen t  in all 
h u m a n  sera. In  an earlier repor t  we p resen ted  evidence 
for the  exis tence of 2 A P  isozymes in h u m a n  p lacen ta :  
the  lysosomal  and microsomal  isozymes,  which were 
d is t inc t  f rom normal  serum L A P  5. In  th is  paper  we pre- 
sent  new da t a  on the  molecular  he te rogene i ty  of p lacenta l  
A P  isozymes ob ta ined  from a gel f i l t ra t ion s tudy.  

Lysosomal  and microsomal  ex t rac t s  were p repa red  
f rom homogena te s  of h u m a n  p lacentae  as previously  
p repared  ~. Sepharose  6B colunm (2.5 • 100 cm )was pre-  
pared  and equi l ibra ted  wi th  0.1 M sodium phospha t e  
buffer  (pH 7.0). E lu t ion  was carried out  wi th  the  same 
buffer  and the  eff luent  was collected in 4-ml-fractions.  
L A P  and CAP activi t ies were de te rmined  by  the  me t h o d  
of TAK~NAKA 6 wi th  sl ight modif icat ions.  Techniques  for 
disc e lectrophoresis  and the  enzyme s ta in ing  were also 
descr ibed previously  5. 

Figure 1 represents  a typica l  elut ion p a t t e r n  of A P  
isozymes by  c h r o m a t o g r a p h y  on Sepharose 6B column.  
Non-p regnancy  sera and fetal  sera exh ib i t ed  only 1 
peak  of L A P  act ivi ty .  P r egnancy  sera a t  t e r m  showed in 
addi t ion  ano the r  tall  L A P  peak  (Peak I) which  was 
separa ted  f rom the  L A P  peak in non -p regnancy  sera 
(Peak II). Corresponding  to Peak  I, a peak  of CAP 
ac t iv i ty  was found in p regnancy  sera, whereas  non- 
p regnancy  sera and fetal  sera had  no CAP ac t iv i ty  in any  
fraction.  Lysosomal  L A P  and CAP were e luted in the  
same posi t ion as Peak  I;  microsomal  L A P  and  CAP as 
Peak  II .  

Since only p regnancy  sera exhib i ted  biphasic  L A P  
peaks, these 2 separa ted  peaks were sub jec ted  to disc 
electrophoresis .  As is p resen ted  in Figure 1, Peak  I 
showed 2 CAP bands  (CAP 1 and CAP~) ~ as the  lysosomal  
enzyme did;  Peak  II  one L A P  band.  

These results  suppor t  our view t h a t  the  origin of 
p regnancy  serum A P  is the  lysosomes of placenta ,  f rom 
which  the  enzyme is released into ma te rna l  circulat ion 
dur ing pregnancyS,  a. Fur the rmore ,  it  was shown t h a t  
the  p regnancy  serum A P  of lysosomal  origin displayL~g 
2 CAP bands  can be separa ted  f rom the  L A P  in all h u m a n  
sera by gel f i l t rat ion.  This is in ag reemen t  wi th  the  re- 
sults  of GOEBELSMANN and  BELLER 4. 

As is shown in Figure 2, according to the  m e t h o d  of 
ANDREWS 9, the molecular  weight  of the lysosomal enzyme  
was e s t ima ted  to be app rox ima te ly  320,000; t h a t  of the  
microsomal  enzyme and normal  serum L A P  to be approx-  
x ima te ly  145,000. The former  is near ly  equal  to the  
molecular  weight  of re t rop lacen ta l  CAP as e s t ima ted  to 
be 325,000 by  YMAN and SJOHOLM 1~ F r o m  the  p resen t  
gel f i l t ra t ion exper iment ,  the  lysosomal  and microsomal  
isozymes are a p p a r e n t l y  mult iple  molecular  forms differ- 
ing in their  molecular  sizes. 

Absence of Peak  I (2 CAP bands) in fetal  serum suggests  
t h a t  this  enzyme does no t  leak into fetal  circulation.  I t  
is likely t h a t  the  high molecular  weight  of p regnancy  
serum AP is also responsible  for i ts  failure to pass  f rom 
the  blood of p r e g n a n t  women  t h ro u g h  the  p lacenta l  
barr ier  into fetal  circulat ion.  
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Fig. 1. Sepharose 6B gel filtration of LAP and CAP in non-pregnancy 
serum (N), pregnancy serum (P), lysosomai extract (L), mierosomal 
extract (M) and fetal serum (F). Column: 2.5 • 100 cm; eluant : 0.1 M 
sodium phosphate buffer (pH 7.0); fraction volume: 4 ml. For the 
sake of reference, the etectrophoretic pattern of LAP in each sample s 
is presented to the left side of the elution diagram. Disc electro- 
phoresis of pregnancy serum (P) exhibits three bands with LAP 
activity. In the present electrophoretic experiment of 2 separated 
LAP peaks of pregnancy serum, Peak I showed CAP 1 and CAP 2 
bands; Peak II LAP band. 

lO6r.\ 
l ~ r ~  Iobulin 

Xt~ s~176 AP 
I- ~Microsomal AP 

;ml05 ~ x  Adimer " 
,~ ~ m e r  

1 0 '  , , 70 80 90 100 110 120 
Fraction number 

Fig. 2. Molecular weight estimation of AP by gel filtration. The 
molecular weight was calculated by plotting the fraction numbers of 
marker proteins against the logarithmic values of their moIecular 
weights. The markers used were cytoehrome C (tool. wt. 12,400), 
bovine serum albumin (BSA, mol. wt. 67,000) and thyroglobulin 
(tool. wt. 680,000). Cytochrome C was measured by reading the 
the absorbance at 410 nm; BSA and thyroglobulin at 280 nm. 

Zusammen/assung. Mit Hilfe v o n  Gelf i l t ra t ion  w u r d e n  
2 ve r sch i edene  M o l e k u l a r f o r m e n  von  A m i n o p e p t i d a s e  
( A P ) - I s o z y m e n  in der  m e n s c h l i c h e n  P l a c e n t a  cha rak te r i -  
s ier t :  die L y s o s o m e n - A P  (Molekulargewicht  ca. 320,000) 
u n d  die M i k r o s o m e n - A P  (Molekulargewicht  ca. 145,000). 
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C h r o m a t i n - F r e e  S y n a p t o n e m a l  C o m p l e x  in Whole  

Th e  s y n a p t o n e m a l  c o m p l e x  in meios is  h a s  been  la rge ly  
s t u d i e d  in  t h i n  sec t ion  a n d  r ecen t ly  in  whole  m o u n t  
p r epa ra t i ons .  I n  genera l  t he  a spec t s  and  d i m e n s i o n s  of 
t he  t r i p a r t i t e  s t r u c t u r e  are  v e r y  regu la r  in t h e  e u k a r y o t e  
species i n v e s t i g a t e d  (see review of ~v~TES'rERGAARD a n d  
V O N  W E T T S T E I N  1). 

I n  m a m m a l s ,  t he  r e c o n s t i t u t i o n  of t he  s y n a p t o n e m a l  
comp lex  (SC) f ro m serial  sec t ions  of t he  m o u s e  h a s  be e n  
e l eg an t l y  s h o w n  b y  SOLARI '2. COMINGS and  OKADA ~ 
descr ibed t h e  SC in whole  m o u n t  p r e p a r a t i o n s  of mice.  
:By e n z y m a t i c  t r e a t m e n t  t h e y  d e m o n s t r a t e d  t he  prote ic  
n a t u r e  of th i s  s t ruc tu re .  

R e c e n t l y  C o e r c e  and  M]~YER 4 in t e s t i n g  severa l  
sal ine h y p o p h a s e s  as s p r e a d i n g  med ia  ob t a ined  c h r o m a t i n -  
free SC, in Locusta migratoria. The  a u t h o r s  descr ibed  t h e  
la tera l  e l ements ,  t he i r  t e r m i n a l  a t t a c h m e n t  po in t s  to t h e  
nuc lea r  m e m b r a n e  a n d  t h e  morpho log ica l  evo lu t ion  of 
t he  k ine tochore  d u r i n g  meio t ic  p rophases .  

Mo sEs  e t  al. 5, a p p l y i n g  t he  s a m e  t echn ique ,  descr ibed  
in h u m a n  c h r o m o s o m e  p r e p a r a t i o n s  t he  SC, t he  k ine to-  
chore,  t h e  a t t a c h m e n t  po in t s  to t he  nuc lea r  m e m b r a n e  

Mount  P r e p a r a t i o n s  

a n d  t he  X Y  sex  b iva len t ,  pa i red  b y  t he  shor t  a rn l  of the  
X.  

I n  th i s  pa pe r  we descr ibe  a spec t s  of the  c h roma t in - f r ee  
SC in the  ma le  Swiss a lb ino  mouse ,  ob ta ined  b y  t he  w a t e r  
sp r e a d ing  t e c hn ique .  These  aspec t s  are s imi la r  to  t hose  
o b t a i n e d  by  COUNCE a nd  MEYER 4 w i t h  the  use  of d i lu ted  
sa l ine  so lu t ions  as sp read ing  m e d i u m .  

Dissec ted  semin i f e rous  t u b u l e s  are i m m e d i a t l y  i m m e r s e d  
in R i n g e r  so lu t ion  (0.9%). F r a g m e n t s  of a b o u t  2 m m  are  
r a p id ly  d ipped  in 10 success ive  b a t h s  of R inge r  for 1 m i n  
each.  The  f r a g m e n t s  are t h e n  m e c h a n i c a l l y  pu lver ized  on 
sl ides w h ic h  are  t h e n  d ipped  in  dist i l led wa te r  p H  6.4, in 
a p las t ic  t r a y  w i t h  Tef lon  bars.  

1 ~/~. WESTERGAARD and D. vo~ WETTSTEIN, A. Rev. Genet. 6, 71 
(1972). 

2 A. J. SOLARI, Chromosonla 34, 99 (1971). 
a D. E. COMINGS and T. A. OKADA, Chromosoma 30, 269 (1970). 
4 S. J. COONC~ and G. F. MEYER, Chromosoma 4d, 231 (1973). 

M. J. MosEs, S. J. COUNCE and D. F. PAULSON, Science 187, 363 
(1975). 


