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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. 
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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.  
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The spreading  mater ia l  is collected by  gent ly  laying 1% 
collodium covered grids on the  water  surface. In  general,  
6 grids were p repared  wi th  an in terval  of abou t  2-3 min 
be tween  the  f irs t  and the  last. The grids were quickly 
air-dryed,  s ta ined in 2% uranyl  ace ta te  for 10 min  and 
again air-dried.  Some grids were d e h y d r a t e d  in the  
alcohol series, before staining.  The grids were examined  
and  p h o t o g r a p h e d  in a Siemens Elmiskop  I a t  60 Kw. 

In  typica l  p repara t ions  the  SC were preserved  and 
always denuded  of chromat in .  The ent i re  lenght  of the  
la teral  e lements  of the  au tosomes  and 3 2 Y  pair  could be 
t raced.  The lateral  e lement  te rminals  a t  the  poin ts  of 
a t t a c h e m e n t  to the  nuclear  m e m b r a n e  are larger and  
more  dense. F r equen t ly  nuclear  m e m b r a n e  f ragments  are 
associated wi th  the  la tera l  e lement  terminals .  The 

k ine tochore  was preserved  in some au tosomes  and  no 
cent ra l  e lement  was observed.  The small  dense spherical  
s t ruc tu re  found n e x t  to the  la teral  e lements  and below 
one of the  t e rmina l  poin ts  was in t e rp re t ed  as the  proteic  
p a r t  of k inetochores  (Figure a-e).  

The  X Y  sex b iva len t  is pa i red  in a shor t  dis ta l  
region (0.5 ~tm) where a t t a c h m e n t  po in t s  to  the  nu- 
clear m e m b r a n e  were also observed.  Af ter  th is  shor t  
pair ing region, the  la teral  e lements  keep apa r t  ending  
near  each o ther  (Figure a). The la tera l  e lement  (core or 
axial  element)  of the  X is double  in the  non-synap t i c  
por t ion  (Figure b-c) ,  as shown by  SOLARI 2, and larger 
t h a n  the  Y. In  p repara t ions  no t  comple te ly  free of chro-  
mat in ,  the  presence of a double  core in the  non-pa i red  
regions of the  32 could also be observed  (Figure c). In  

Water spread synaptonemal complexes of male mice preparations, a) b) c) pairing of the X Y  sex bivalent. The short core represents the Y 
chromosome, and the lon.g core, the X. a) shows the region of pairing (arrow) ; b) c) shows the double core of the X (arrow) ; e) the chromatin 
was partially removed; membrane fragments are present (bar); d) shows autosome synaptonemal complexes; e) autosome synaptonemal 
complex showing a dense body attached to the upper lateral element. LE, lateral element; AP, attachment point; K, kinetochore. The dense 
shadow seen in the background is constituted of residual chromatin, a) • 12,500; b) • 16,000; c) • 7,750; d) • 4,000; e) • 12,800. 
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p a c h y t e n e  conf igura t ions ,  comple te ly  free of c h r o m a t i n ,  
t he  SC of t he  au tosomes  preserve  the  m o r p h o l o g y  of t h e  
c o m p l e m e n t  (Figure d). Some ch romosomes  show a dense  
b o d y  a t t a c h e d  to  t he  l a te ra l  e l emen t  (Figure e). SOLARI 2 
in af ia lyzing t h i n  sections,  us ing  as a m a r k e r  t h e  quadr i -  
v a l e n t  p r o d u c e d  b y  t he  Sear le ' s  X - a u t o s o m e  t r ans loca -  
t ions,  conc luded  t h a t  t he  X c h r o m o s o m e  pa i r ing  region 
be longs  to t he  long arm.  This  agrees w i t h  t he  conclusions  
of FORD a n d  EVANS 6 b u t  n o t  w i t h  those  of OHNO a n d  
LYON'S: who  assume a pa i r ing  b y  t he  s h o r t  a r m  of t h e  
X.  B u t  H s u  et  al. s, obse rv ing  t he  cen t romer i c  he te ro -  
c h r o m a t i n  of the  X c h r o m o s o m e  in s d ip lo tene  X Y  
b iva len t ,  conf i rm t h a t  t he  pa i r ing  region is t he  long a r m  
of t h e  mouse  32 chromosome.  

Accord ing  to th i s  las t  hypothes i s ,  t he  smal l  pa i r ing  
region of t he  X Y  b i v a l e n t  shown  in our  p r e p a r a t i o n s  
would  co r respond  to  the  d i s ta l  region of t he  long a r m  of 
t he  X (Figure a -b ) .  

The  aspec ts  of t h e  32Y cores in  n o r m a l  meiosis  a n d  in 
Sear le ' s  t r ans loca t ions ,  led SOLARI ~ tO sugges t  t h a t  t h e  
l a te ra l  e l emen t s  are p a r t  of t he  c h r o m o s o m e  s t ruc tu re .  

Such  associa t ion  m a y  be in fe r red  f rom the  fac t  t h a t  t h e  
l a te ra l  e l emen t s  wh ich  r e m a i n  in the  t r e a t e d  p r e p a r a t i o n s  
m a i n t a i n  t he  t opograph ica l  d ispos i t ion  of t he  au tosomes  

a n d  t h e  X Y  pair ,  even  a t  t h e  n o n -p a i r i n g  region.  How-  
ever  the  imp l i ca t i on  t h a t  these  p ro t e i n  axes  are p a r t  of 
t h e  c h r o m o s o m e  s t r u c t u r e  is d i f f icul t  to  reconcile  w i t h  
t h e  ac tua l  knowledge  of c h r o m o s o m e  u l t r a s t r u c t u r e .  

Rdsumd. Des complexes  s y n a p t o n 6 m a t i q u e s  de souris,  
e x e m p t s  de ch ro ma t i n e ,  o n t  6t6 o b t e n u s  p a r  une  m6 t hode  
d ' 6 t a l e m e n t  a q u e u x  apr~s t r a i t e m e n t  p a r  une  so lu t ion  
de NaC1 0,9%. Les aspec ts  d ' a p p a r i e m e n t  de la pa i re  
sexuelle 32Y et  des au to somes  son t  pr6sent6s.  
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A G r o s s  A b n o r m a l i t y  in a C o m m o n  Inver tebrate :  ' t w i n n i n g '  in Chthamalus depressus (Pol i )  

A l t h o u g h  the re  is v a s t  l i t e r a tu re  on v e r t e b r a t e  t e ra to l -  
ogy a n d  n u m e r o u s  e x p e r i m e n t a l l y  induced  a b n o r m a l -  
i t ies h a v e  been  descr ibed  b y  i n v e r t e b r a t e  biologists,  
records  of ' ful ly  deve loped ' ,  n a t u r a l l y  occurr ing  ab-  
no rma l i t i e s  in i n v e r t e b r a t e s  are rare.  The  exis tence  of 
a b n o r m a l  d e v e l o p m e n t  in  t he  l iv ing a d u l t  of a c o m m o n  
c i r r ipede lead ing  to  a ' t w i n n e d '  b o d y  is, therefore ,  of 
cons iderab le  in teres t .  

The  a n i m a l  concerned  was found  in a col lec t ion of 
Chthamalus depressus (Poli) f rom h igh  in the  l i t t o ra l  on  
Iso la  Rossa,  nea r  Rov in j  (Yugoslavia)  in May  1973. 
I t  was  l iv ing  and  a p p a r e n t l y  qu i te  viable .  The  size of t h e  
a n i m a l  was  10 m m  along its ro s t roca r ina l  axis. The  shell  
i tself  was  eroded,  t h u s  ref lec t ing t he  cond i t ions  of i ts  
h a b i t a t  (KLEPAL 1 ; KLEPAL a n d  BARNES 2) a n d  t he  a n i m a l  

was  p r o b a b l y  a t  leas t  5 years  old. The  appearance ,  as 
seen a f te r  t h e  a n i m a l  h a d  been  r e m o v e d  f rom the  sub-  
s t r a t u m ,  is shown  in F igure  1 ; t h e  m e m b r a n o u s  basis  was  
lef t  on t h e  rock. T h e  a b n o r m a l i t y  appea r s  on ly  to h a v e  
affected t h e  b o d y  of t h e  a n i m a l  since the  wal l  p l a t e s  a n d  
t h e  opercu la r  va lves  were c o m p l e t e l y  n o r m a l  (Figure 2). 

T h e  a b n o r m a l i t y  cons is ted  of t h e  d e v e l o p m e n t  of an  
a d d i t i o n a l  a n d  smal le r  p r o s o m a  a n d  tho rax ,  w i th  a 
second set  of cirr i  p r e s en t  on  t h e  la t te r .  Th i s  smal ler  
p rosoma,  p ro jec t ing  s o m e w h a t  l a t e ra l ly  f rom t h e  larger  
a n d  fac ing the  car ina ,  h a d  a series of cirri  ar iz ing a t  a n  
angle  an d  p ro j ec t i ng  s o m e w h a t  basa l ly ;  in  life, i t  would  
the re fore  lie closer to  the  basis  w h e n  t h e  a n i m a l  was wi th -  
d r a w n  in to  i ts  shell. The  f i rs t  se t  of cirr i  h a d  n o r m a l  pedi-  
cels an d  r a m i  a n d  t h e  penis  was  also n o r m a l  in  pos i t ion  
a n d  morpho logy .  T h e  second set  of cirr i  was incomple t e ly  
developed,  on ly  t h e  pedicels  be ing  well  def ined ;  the  r a m i  
an d  d i s ta l  p a r t s  of t h e  cirr i  were incomple t e  an d  t h e i r  
pedicels  set  more  closely t o g e t h e r  a t  t he i r  a t t a c h m e n t  to  
t h e  smal ler  t ho rax .  So placed,  i t  would  seem t h a t  t h i s  
smal ler  ' tw in '  would  be  carr ied,  a t  leas t  pa r t ly ,  ou t  of t he  
m a n t l e  c a v i t y  w h e n  t h e  larger  ' tw in '  was e x t r u d e d  b u t  i t  
seems doub t fu l  whe the r ,  w i t h  such  an  incomple te  c i r ra l  
net ,  i t  could t a k e  p a r t  in a n y  feeding ac t iv i ty .  

A b n o r m a l i t i e s  of va r ious  k inds  h a v e  been  recorded in 
t h e  Cir r ipedia  b u t  t h e y  largely  refer  to  t h e  naup l ius  
stages.  T h u s  NORRIS an d  CRISP 3, a n d  NORRIS, JONES, 
LOVEGROVE an d  CRISP 4, h a v e  descr ibed  i n t e rmed ia t e s  in  
t h e  n o r m a l  sequence  of 6 naup l iu s  s tages  in  t h e  form of 
l a rvae  w i t h  c h a r a c t e r s  i n t e r m e d i a t e  b e t w een  2 n o r m a l  
stages.  T h e y  sugges t  t h a t  t h i s  is due to t h e  r a t e  of mor-  
phologica l  d e v e l o p m e n t  g e t t i n g  ' ou t  of s tep '  w i t h  physio-  

Fig. 1. Chthamalus depressus (Poli): animal removed from the sub- 
stratum and viewed from underside. A) smaller 'twin' with incom- 
pletely developed cirri; B)larger prosoma and thorax with normal 
cirri; scale bar: 3 mm. 
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