
1022 Specialia EXPERIENTIA 31/9 

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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Fig. 2. Chthamalus depressus (Poll) : same animal viewed from above; 
opercular valves and wall plates normal; shell eroded indicating 
exposed habitat; scale bar: 3 mm. 

logical processes and different ia t ions .  CRISP 5 has also 
found occasional abnormal  deve lopmen t  in the  ova of 
Balanus balanoides (L.) ; pa r t  of tile vege ta t ive  pole of a 
normal  egg became de tached  and the  r ema inde r  gave 
rise to a min ia tu re  embryo  which did not,  however ,  give 
a viable nauplius.  Par t ia l ly  viable, abnorma l  larvae are 
also formed as the  resul t  of deve lopmen t  in hyper ton ic  
media ;  such abnormal i t ies  are largely confined to the  
l imbs bu t  do give larvae,  which are viable for a l imited 
t ime (BAa~ES and BARNES6). 

CHEUNG 7 has  descr ibed abnormal i t ies  resul t ing f rom 
the  t r e a t m e n t  of cypr ids  wi th  20-hydroxyecdysone ;  ab- 
normal  larvae are produced  bu t  the  adul t  shell  remains  

unaf fec ted  and TIGHE-FORD8 found t h a t  analogies of an  
insect  juvenile  h o rmo n e  induced  abnormal i t ies  in t he  
naupli i  and cypr ids  of Elmin ius  modestus Darwin  - 
gross ex tens ion  of the  anter ior  region bear ing the  a n t e n n a ;  
there  was no evidence of a dupl ica t ion  of s t ructures .  

Dr. H. BARNES informs me t h a t  Dr. P. CHEUN~, in exam-  
ining the  exuvia  of some exper imen ta l  animals,  has  found 
one wi th  2 comple te  penes  on the  exuvia  : un fo r tuna te ly  the  
an imal  itself was no t  re tained.  I t  seems unlikely t h a t  the  
abnorma l i ty  found  in the  adul t  C. depressus had  or iginated 
and been carried t h ro u g h  f rom the  larval s tage b u t  
r a the r  t h a t  it  had  arisen at, or subsequen t  to, m e t a m o r -  
phosis  f rom the  cypr id  to  the  adult .  I t  seems clear t h a t  it  
would have  to give rise to an exuvia  in which bo th  
' twin '  pa r t s  could have  been recognized. 

Zusammen/assung.  Eine  bemerkenswer t e  Abnormi t~ t  
wird von e inem adul ten  Chthamalus depressus (Poll), gefun- 
den in der oberen Li tora lzone yon  Rovinj ,  Jugoslawien,  
gemeldet .  Der  c i r ren t ragende  K 6 rp e rab s ch n i t t  war  ver-  
zwillingt, wobei  die Cirren selbst  am kleineren Tell n u t  
unvollstXndig en twicke l t  waren.  Das Tier lebte.  Fr i ihere  
Meldungen von  Abnormi tAten  an Cirripediern beziehen 
sich immer  auf La rven  un te r  Expe r imen t i e rbed ingungen .  
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Binding o~ D-a-Tocopherol ~to ~at ~Live~\Nuclear\Components 
Previous  s tudies  have  shown t h a t  s ignif icant  a m o u n t s  

of v i t amin  E are associated wi th  the  nuclear  appa ra tu s  in 
m a m m a l i a n  cells 1, 2. Al though  binding of th is  v i t ami n  to 
various na t ive  prote ins  like serum a lbumin  and egg a lbumin  
under  in v i t ro  condi t ions  a, and to a cytosolic l ipoprote in  
under  in vivo condi t ions  4, has  been observed,  in fo rma t ion  
is lacking wi th  respect  to the  b inding  of th is  v i t ami n  to 
in t ranuc lear  components .  The presen t  r epor t  describes 
the  ident i f ica t ion of a nucleoprote in  receptor  complex  
t h a t  b inds  D-e-tocopherol  when  i t  is admin is te red  to 
v i t am in  E def icient  rats.  

Materials and methods. Weanl ing  male ra t s  of t he  
Sprague-Dawley  s t ra in  ma in ta ined  on a v i t amin  E 
def icient  d ie t  ~ for 10 to 12 weeks, were in jec ted  i.v. wi th  
specified am oun t s  of aH-D-=-tocopherol (3,7 Ci/mmole,  
The Radiochemica l  Center,  Amersham,  England)  dis- 
solved in a compat ib le  vehicle (0.5 -- 1.0 ml of a mix tu re  
of d imethylsul foxide ,  saline and  tween  80, 1:0.9:0.1).  
The ra ts  were sacrificed 3 h af ter  admin i s t r a t ion  of labelled 
tocopherol .  Highly  puri f ied nuclei were isolated f rom 
liver 6, 7. 

The nuclei associated receptor  complex  was solubilized 
by  homogeniza t ion  of the  labelled nuclei in a hypo ton i c  
iris buffer  using a glass-teflon homogenizer ,  and the  
homogena t e  was ex t rac ted  wi th  vary ing  concen t ra t ions  
of sodium chloride, essential ly as descr ibed by  BRUC~OV- 
SKY and WILSON s. Each  milliliter of homogena t e  con- 

ta ined  29,000 d p m  of aH-D-~-tocopherol,  6.8 mg of prote in ,  
1.0 mg of DNA and 0.34 mg of RNA.  Af te r  comple t ion  of 
the  ex t rac t ion ,  each sample  was cent r i fuged and  b o t h  
s u p e r n a t a n t  and  the  pellet  were analyzed for rad ioac t iv i ty ,  
protein ,  D N A  and  RNA.  

The to ta l  nuclear  ex t r ac t  p repared  by  the  m e t h o d  
descr ibed above, conta in ing  0.6 M NaC1, was f r ac t iona ted  
th rough  a Sephadex  G-200 column (65>(2.5 cm, i.d.) a t  
20~ Frac t ions  of 2.5 ml  each were collected and  were  
analyzed for rad ioac t iv i ty ,  protein ,  DNA and RNA.  
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