
348 Specialia EXPERII~NTIA 2713 

Zusammen[assung. H3-DNA y o n  Salmonella typhimu- 
rium w u r d e  in  d e n  D o t t e r  yon  Platypoecih,s maculatus- 
E m b r y o n e n  in j i z ie r t  u n d  ihr  Ve rb l e ib  n n t e r s u c h t .  N a c h  
45 S t u n d e n  f i n d e t  m a n  45% der  i n j i z i e r t en  H3-DNA - 
R a d i o a k t i v i t ~ t  in  der  s£ure l6s l ichen  F r a k t i o n  des Dot t e r s .  
Von d iesem Z e i t p u n k t  a n  n i m m t  die R a d i o a k t i v i t / i t  in 
der  s f iureunl6s l ichen F r a k t i o n  de r  E m b r y o n e n  s t f ind ig  
zu, b is  n a c h  140 S t u n d e n  ein W e r t  v o n  50% e r r e i ch t  ist .  
Der  h o h e  Ante i l  a n  r a d i o a k t i v e m  s&urenunl6s l ichem Ma- 
t e r ia l  im  Dot te r ,  de r  140 S t u n d e n  n a c h  de r  I n j e k t i o n  
n o c h  ca. 35% betrAgt,  l i tsst v e r m u t e n ,  dass  h ie r  n o c h  

h o c h m o l e k u l a r e  B a k t e r i e n - D N A  v o r h a n d e n  ist. S o m i t  
e r s che in t  die M6gl ichke i t  e iner  A u f n a h m e  dieser  hoch-  
m o l e k u l a r e n  D N A  in  die E m b r y o z e l l e n  n i c h t  aus-  
geschlossen.  
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P r o t e i n s  o f  V e n e z u e l a n  E q u i n e  E n c e p h a l o m y e l i t i s  V i r i o n s  

P r o t e i n s  of severa l  a r bov i r u s e s  were  s t ud i ed  b y  m e a n s  
of p o l y a c r y l a m i d e  gel e l ec t rophores i s  1-8. Two or t h r e e  
p ro t e in s  were  f o u n d  in g roup  A arbovi ruses ,  one  of wh ich  
was specif ied as i n t e r n a l  p r o t e i n  a n d  a n o t h e r  as caps id  
p ro te in .  N o t h i n g  is k n o w n  a b o u t  pro te in(s )  of t he  i n n e r  
m e m b r a n e  in w h i c h  v i ra l  r i b o n u c l e o p r o t e i n  is encapsu-  
la ted .  P r o t e i n s  of V e n e z u e l a n  equ ine  e n c e p h a l o m y e l i t i s  
(VEE)  vi rus ,  w h i c h  be longs  to  g roup  A a rbov i ruses ,  h a v e  
n o t  ye t  been  s tud ied .  Th i s  p a p e r  descr ibes  p ro t e in s  of 
V E E  v i r ions  inc lud ing  a p r o t e i n  of t h e  i nne r  m e m b r a n e  
of t h e  vir ions .  

The  m e t h o d s  of p r o p a g a t i o n  of V E E  v i rus  in  ch ick  
e m b r y o  f i b rob l a s t s  a n d  pu r i f i ca t i on  of t h e  v i rus  were  
desc r ibed  ear l ier  *,5, Pur i f i ed  v i rus  p r e p a r a t i o n s  labe l led  

b, 

5 10 15 ZO ?,5 30 35 ~0 45 50 55 60 

fractions 

7 

cprn,lO -z 

Fig. 1. Electrophoretogram of 14C labelled proteins of VEE virus. 
The virus was labelled with liC amino acid mixture, purified, 
solubilized and subjected to eleetrophoresis in 5% polyacrylamide 
gel in a Polyanalyst (USA) apparatus at 5 mA/tube for 6 h. Migra- 
tion is from the left (cathode) to the right (anode). 

w i t h  14C a m i n o  acids s were solubi l ized b y  t he  m e t h o d  of 
SUM~{EERS e t  aL e a n d  s tud ied  b y  m e a n s  of e lec t rophores i s  
in  5% p o l y a c r y l a m i d e  gel. F igure  1 p r e sen t s  a n  e lectro-  
p h o r e g r a m  of p ro t e in s  of V E E  vir ions .  I t  is seen t h a t  
V E E  v i r ions  c o n t a i n  3 m a j o r  p ro t e in s  w i t h  d i f f e ren t  
e l ec t rophore t i c  mobi l i ty .  I n  some e x p e r i m e n t s  t h e  f o u r t h  
p e a k  w i t h  low e lec t rophore t i c  m o b i l i t y  was  found,  w h i c h  
can  b e  cons ide red  as a p r o d u c t  of p o l y m e r i z a t i o n  of t he  
f i r s t  m a j o r  p ro te in .  

To specify  t h e  p r o t e i n s  in  r e spec t  to  v i r ion  subs t ruc tu r e s ,  
e x p e r i m e n t s  were c o n d u c t e d  w i t h  f r a c t i o n a t i o n  of V E E  
v i rus  b y  t r e a t m e n t  of pur i f ied  v i rus  w i t h  T w e e n  80 a n d  
e ther .  Th i s  m e t h o d  d i s r u p t s  t he  v i r ions  a n d  releases 
h e m a g g l u t i n i n ,  r i b o n u c l e o p r o t e i n  a n d  also v i r a l  cores 
w h i c h  c o n t a i n  r i b o n u c l e o p r o t e i n  enve loped  in to  i n n e r  
m e m b r a n e  ~. All  t he se  c o m p o n e n t s  were  f r a c t i o n a t e d  b y  
c e n t r i f u g a t i o n  in  Caes ium chlor ide  equ i l i b r ium dens i t y  
g rad ien t .  F igu re  2 shows  t h e  resu l t s  of such  e x p e r i m e n t .  
I t  is seen  t h a t  r i bonuc l e in  b a n d s  a t  ~ = 1.43 g /cm 3, 
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Fig. 2. Equilibrium density centrifugatiou in Caesium chloride 
gradient at 30,000g for 16 h of VEE virus labelled with x4C amino 
acid mixture, purified and disrupted by treatment with Tween 80 
and ether. The bottom of the gradient is to the left. 
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Fig. 3. Etectrophoretograms of gradient fractions shown in Figure 2 that band at ~ = 1.43 g/cm a (a), ~ = 1.18 glcm a (b) and 0 = 1.33 g/ 
cm ~ (c). Conditions ol electrophoresis as in Figure 1. 

h e m a g g l u t i n i n  b a n d s  a t  ~ = 1.18 g /cm z, a n d  v i ra l  cores  
b a n d  a t  0 = 1.33 g/cm ~. I n t a c t  v i r ions  h a v e  t he  b u o y a n t  
d e n s i t y  of 1.24 g/era  ~ (ref. ~). 

T h e  g r a d i e n t  f r ac t ions  were  col lected,  so lubi l ized a n d  
s t u d i e d  b y  m e a n s  of p o l y a c r y l a m i d e  gel e lec t rophores is .  
The  resu l t s  a re  shown  in F igu re  3. I t  is seen t h a t  t h e  
p r o t e i n  of t h e  i n t e r n a l  c o m p o n e n t  of V E E  v i rus  is iden t i ca l  
w i t h  t h e  f i r s t  m a j o r  p r o t e i n  s h o w n  in  F igu re  1. T he  p r o t e i n  
of v i rus  h e m a g g l u t i n i n  is iden t i ca l  w i t h  t he  second m a j o r  
p r o t e i n  of t h e  v i rus .  Vi rus  cores c o n t a i n  2 p ro te ins ,  one  
ot w h i c h  is iden t i f i ed  as t h e  p r o t e i n  b o u n d  w i t h  v i r a l  
R N A  a n d  t h e  o t h e r  as t h e  p r o t e i n  of t he  i nne r  m e m b r a n e  
( the  t h i r d  m a j o r  p r o t e i n  of t he  vi rus) .  

To  e v a l u a t e  t h e  m o l e c u l a r  we igh t s  of 3 p r o t e i n s  of 
V E E  vir ions ,  e x p e r i m e n t s  were  c o n d u c t e d  in  w h i c h  
coe lec t rophores i s  of V E E  p ro t e in s  was ca r r ied  o u t  w i t h  
severa l  p r o t e i n  m a r k e r s  of k n o w n  molecu la r  weight .  W e  
selected for  t h i s  pu rpos e  b o v i n e  s e rum a l b u m i n  (tool. wt.  
69,000), t r y p s i n  (mol. wt.  24,000), p a n c r e a t i c  r ibonuc lease  
(tool. wt .  13,000). 

Based  on  the se  da t a ,  t h e  molecu la r  we igh t s  were  est i-  
m a t e d  as 59,000-61,000 d a l t o n s  for t h e  p r o t e i n  of nucleo-  
capsid,  34,000-38,000 d a l t o n s  for  t h e  p r o t e i n  of h e m a g g l u -  
t in in ,  a n d  15,000-18,000 d a l t o n s  for  t he  p r o t e i n  of t h e  
i n n e r  m e m b r a n e .  

B b l B O ~ b l .  ~ n ~  Hccae~ona~Hn 6enKo8 8npHonon neHecy- 
3~bcK0ro 3m~e~aaoMHeJmTa ~oma~e~ 6~na  npHMeHeHa KOM- 
6HHa~IHa ~aeT0~OB pa3~eneHn~ ey68~pyc~h~x KoMnone~ToB a 
rpaaHeHTe x.qopncvoro aeaHfl ~ aJ~eKTpoqbopeaa n noa~a~p~-  
JIaMHjIHOM reJ~e. ~THMH ~eToaa i~  o6Hapy~eao Tplt 6ea~a : 
6eno~ Hy~neo~ancn/la (Mon. nec. 59,000-61,000 ~anSTOHOB), 
6enon r e i a r r a ~ T ~ a H ~ a  (34,000-38,000) a 6eao~ 6aaansuo~  
meM6pam,~ (15,000-18,000). 
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T h e l y t o e h o u s  P a r t h e n o g e n e s i s  i n  Cereus p e d u n c u t a t u s  ( A c t i n i a r i a )  

A dense  p o p u l a t i o n  of Cereus pedunculatus l ives  in  t h e  
L e g h o r n  a q u a r i u m  where  n u m e r o u s  i n d i v i d u a l s  cove r  t h e  
d r a i n  channe l s ,  t h e  wal ls  a n d  t h e  b o t t o m  p e b b l e s  of t h e  
be s t  i l l u m i n a t e d  t anks .  No  s am p l e s  of t h i s  species h a v e  
h i t h e r t o  been  f o u n d  e i t h e r  a long  t h e  coas t  of L e g h o r n  
or  in  t h e  sha l low b a n k s  of t h e  Meloria ,  desp i te  close 
i nves t iga t ion .  

T h e  A q u a r i u m  p o p u l a t i o n  is r e p r e s e n t e d  b y  i n d i v i d u a l s  
w h i c h  n e v e r  r each  b ig  s izes  ( m a x i m u m  h e i g h t  20-30  m m )  ; 
t h e  m e a n  n u m b e r  of t e n t a c l e s  is 235 w i t h  a m i n i m u m  
of 104 a n d  a m a x i m u m  of 345 in n o r m a l l y  deve loped  

ind iv idua l s ,  Th i s  species is sa id  to  r e a c h  90 m m  in  h e i g h t  
a n d  t en t ac l e s  o f ten  excede  700 in n u m b e r  (STEPHENSON 1 
ANDRES2). 

Cereus pedunculatus is k n o w n  as a h e r m a p h r o d i t e  
species  (LELoUP 3, PAX a n d  M/~LL~R 4) a n d  is n o r m a l l y  
v i v i p a r o u s  (STEPHENSON1). S p e c i m e n s  f r o m  t h e  p o p u l a -  
t i on  o5 t h e  A q u a r i u m  t a n k s  h a v e  b e e n  e x a m i n e d  in  o rde r  
to  i nves t i ga t e  t h e  r e p r o d u c t i v e  a n d  s e x u a l  c o n d i t i o n  of 
t h e  popu la t ion .  

Samples  h a v e  r egu la r ly  b e e n  t a k e n  f r o m  t h e  t a n k s  a t  
two  m o n t h  i n t e r v a l s :  some of t h e m  h a v e  b e e n  f ixed  for  


