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T h e  c y t o p l a s m  of t h e  p l a smolyzed  cells was  r educed  to  
a p p r o x i m a t e l y  */s i t s  or ig ina l  v o l u m e  b y  12 h a n d  to  
a p p r o x i m a t e l y  x/3 i t s  o r ig ina l  v o l u m e  b y  24 h. A t  48 h,  
p l a smolys i s  was  comple te ,  t h e  c y t o p l a s m  of t h e  cells 
h a v i n g  b e e n  reduced  to  r e l a t ive ly  smal l  masses  (Figure  3). 
T h o u g h  t h e  shape  of t he  nucle i  in t h e  p l a s m o l yzed  cells 
was  d i s t o r t e d  a t  t imes ,  t h e i r  sp ind le  shape  was  s t i l l  
d iscernib le .  

Nuc leo la r  e n l a r g e m e n t  u n d e r  t h e  a b n o r m a l  cond i t i ons  
of cell p l a smolys i s  desc r ibed  he re  lends  s u p p o r t  to  t h e  
sugges t ions  of STICH 7'11, t h a t  nuc leo la r  g r o w t h  m a y  be  
d e p e n d e n t  u p o n  t h e  m e t a b o l i c  a c t i v i t y  of t he  cy top l a sm,  
and  t h a t  u n d e r  a b n o r m a l  cond i t ions  a n  en l a rged  nucleolus  
is no t  necessar i ly  a s ign of inc reased  p r o t e i n  syn thes i s .  
Nuc leo la r  e n l a r g e m e n t  in  l emon  f ru i t  cells i n c u b a t e d  on  
d is t i l led  w a t e r  a n d  on  a h y p e r t o n i c  m a n n i t o l  so lu t ion  
ind ica t e  t h a t  th i s  p h e n o m e n o n  is n o t  a r e su l t  of changes  
in t h e  w a t e r  c o n t e n t  of t h e  nucleol i .  Th i s  is in  a g r e e m e n t  
w i t h  t h e  f i nd ing  ~ t h a t  t h e  increase  a n d  decrease  of 
nuc leo la r  v o l u m e  in Acetabularia mediterranea was n o t  
due  to  changes  in  w a t e r  c o n t e n t .  

Note added in proof. T h e  fo l lowing  o b s e r v a t i o n  was m a d e  
a f t e r  t h i s  a r t ic le  was  s en t  to  press .  M a r k e d  nuc leo la r  
e n l a r g e m e n t  was  e v i d e n t  in  m a n y  cells of l e m o n  e x p l a n t s  
t h a t  were  p l aced  on  a d r y  glass sur face  i m m e d i a t e l y  u p o n  
r e m o v a l  f r o m  t h e  f ru i t  a n d  i m m e d i a t e l y  covered  w i t h  
l iqu id  p a r a f f i n  (L igh t  Grade)  a n d  p l aced  in  t h e  d a r k  for 
48 h a t  25°C. 

Riassunto. L ' i n g r o s s a m e n t o  nuc lea re  ~ s t a t o  os se rva to  
in cellule p l a smol i zza t e  e n o n  p l a smol i zza t e  di  t e s s u to  d i  

f r u t t o  di  l imone .  Ques te  osse rvaz ion i  c o n f e r m a n o  le pre-  
ceden t i  i nves t igaz ion i  secondo le qua l i  l ' i n g r o s s a m e n t o  
nuc lea re  p u b  d i p e n d e r e  d a  u n a  a t t i v i tA  c i t o p l a s m a t i e a  
e che so t to  condiz ion i  n o n  n o r m a l i  u n  nucleo  ing rossa to  
n o n  r a p p r e s e n t a  n e c e s s a r i a m e n t e  u n  i n c r e m e n t o  di  s in-  
tes i  p ro te ica .  
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R o t a t i o n  and F ir s t  R e v e r s i o n  in the  Octopus E m b r y o  - A Case  of G radua l  R e v e r s a l  of C i l i ary  B e a t  

Coleoid C e p h a l o p o d a  show t w o  types  of egg depos i t .  
D e c a p o d a  enclose t h e i r  eggs in  je l ly  cases. T h e  egg 
cho r ion  (a p r o d u c t  of t h e  ovary )  s t r o n g l y  increases  in  
size d u r i n g  e m b r y o n i c  d e v e l o p m e n t ,  g iv ing  t h e  e m b r y o  
a m p l e  space  in  t h e  pe r iv i t e l l i n  f lu id  w h i c h  i t  c i rcu la tes  
b y  m e a n s  of c i l i a ry  m o t i o n  x. T he  Octopoda ,  on  t h e  o t h e r  
h a n d ,  lay  eggs t h a t  are  s u r r o u n d e d  b u t  b y  a n  e longate ,  
s t a lked  chor ion ,  w h i c h  swells  on ly  s l igh t ly  d u r i n g  devel -  
o p m e n t ;  t h e  e m b r y o  r e m a i n s  t i g h t l y  enclosed.  

I n  1875, LANKESTER 9 n o t e d  t h a t  t h e  Octopus e m b r y o  
a t  a n  ea r ly  s tage  reverses  i t s  pos i t i on  in t h e  chor ion,  
t u r n i n g  a r o u n d  f r o m  t h e  mic ropy le  to  t h e  s t a lk  side. 
Th i s  i m p o r t a n t  p h e n o m e n o n  s u n k  i n to  obl iv ion ,  however ,  
for  more  t h a n  ha l f  a c e n t u r y  3. PORTMANN 4 red i scovered  
i t  in  1933, a n d  - r e fe r r ing  to  i t  as t h e  f i r s t  r eve r s ion  - 
he  descr ibed  a second  reve r s ion  p e r f o r m e d  b y  a n i m a l s  
a t  a l a t e  e m b r y o n i c  s tage,  c o m p e n s a t i n g  for  t h e  f i r s t  
r eve r s ion  in o rde r  to  b r i n g  a b o u t  a pos i t i on  b e t t e r  su i t ed  - 
b u t  n o t  necessa ry  5 - for  h a t c h i n g .  A d o u b l e  r eve r s ion  
is also k n o w n  in  Eledone a n d  TremoctopusS, V; m o s t  
o b s e r v a t i o n s  were m a d e  on  Octopus, h o w e v e r  s, 9. A t ime-  
lapse  f i lm s t u d y  b y  PAINLEV~ a n d  ORELL110 i l l u s t r a t e s  
al l  m o v e m e n t s  of t h e  Octopus em br yo .  La te ly ,  SA- 
CARRAO 11 cr i t ica l ly  rev ised  t h e  en t i r e  p r o b l e m  of t h e  
f i r s t  r eve r s ion  or  ' b l a s tok ines i s '  e. 

I n s p i t e  of t h i s  large  b o d y  of i n f o r m a t i on ,  t h e  m e c h a -  
n i sm  ach iev ing  t h e  f i r s t  r eve r s ion  r e m a i n e d  u n k n o w n ,  
m a i n l y  because  Oc to pod  e m b r y o s  were  a s s u m e d  to  b e  
en t i r e ly  devo id  of ci l ia  TM. Th i s  is t r u e  for  t h e  a c t u a l  
embryo ,  b u t  I obse rved  t h a t  t h e  ec tode rmic  sur face  of 
t h e  ou t e r  yo lk  sac is covered  w i t h  c i l ia ry  cells. T he  ci l ia  
are  v e r y  de l ica te  a n d  c a n n o t  be  seen t h r o u g h  t he  cho r ion  
wh ich  is t r a n s p a r e n t ,  b u t  on  ba re  embryos ,  t h e y  can  

eas i ly  be  obse rved  in v i v o  u n d e r  t h e  mic roscope  ; e x a m i n a -  
t i o n  of h i s to log ica l  sec t ions  also revea l s  t h e i r  presence .  

Earlier observations. I n  o rde r  to  u n d e r s t a n d  t h e  f u n c t i o n  
of t h e  ci l ia  d u r i n g  t h e  f i r s t  revers ion ,  we h a v e  to  recal l  
t h e  o b s e r v a t i o n s  desc r ibed  b y  t h e  a f o r e - m e n t i o n e d  
au tho r s .  

T h e  yo lk  mass  is p e n e t r a t e d  w i t h  a n e t w o r k  of p l a smic  
processes  of t he  yo lk  s y n c y t i u m  t h a t  are  l ike ly  to  b r i n g  
a b o u t  t h e  c o n t r a c t i o n  a long  t h e  l o n g i t u d i n a l  ax is  of t h e  
egg p reced ing  t h e  f i r s t  r eve r s ion  ~,n.  T h e  yo lk  m a s s  
fo rms  t o g e t h e r  w i t h  t h e  o v e r l a y i n g  e m b r y o  a n d  yo lk  
enve lope  a u n i t y ;  a g l id ing  of t h e  b l a s tod i sc  on  t h e  yo lk  9 
is i nconce ivab le  n .  

F r o m  s tage  V I  (s taging  acco rd ing  to  NAEF 3) on, t h e  
e m b r y o  s lowly r o t a t e s  a r o u n d  i t s  l o n g i t u d i n a l  ax is  9. Th i s  
r o t a t i o n  is d i r ec ted  clockwise w h e n  seen f rom t h e  micro-  
py le  end  of t he  chor ion  a n d  r e m a i n s  so before,  d u r i n g  
a n d  a f t e r  t he  f i rs t  r eve r s ion  x0. 
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A t  s tage  V I I  or  a t  s tage  V I I I ,  before  or  j u s t  a f t e r  
c losure  of t h e  e c t o d e r m i c  yo lk  sac  a t  t he  v e g e t a t i v e  pole, 
t h e  e m b r y o  (while  ro t a t i ng )  s t a r t s  c h a n g i n g  i t s  pos i t i on  
in  r e l a t i o n  to  t h e  chor ion,  t u r n i n g  l a t e r a l l y  or  v e n t r o -  
l a t e r a l l y  (as a genera l  rule  to  t h e  r ight ,  buL s o m e t i m e s  
to  t h e  left)  t o w a r d s  t h e  oppos i t e  s t a lk  side of t h e  cho r ion  
where  i t  a r r ives  a f t e r  7 to  36 h, acco rd ing  to  t e m p e r a t u r e  
(14-24 °c) 9. 

Action o/cilia. On t h e  bas is  of t he se  o b s e r v a t i o n s  we 
n o t e  t h a t  c o n t r a c t i o n  of t h e  yo lk  mass  a long  i ts  longi-  
t u d i n a l  axis  b r ings  t h e  e m b r y o  a n d  yo lk  sac  sur face  i n to  
close c o n t a c t  w i t h  t h e  i n n e r  surface  of t he  chor ion .  Th i s  
leads  to  t he  a s s u m p t i o n  t h a t  1. t h e  ci l ia  of t h e  yo lk  
enve lope  p rac t i s e  a l o c o m o t o r y  ac t ion  and ,  w i t h  t h e i r  
e f fec t ive  b e a t  d i r ec t ed  counte rc lockwise ,  give t h e  egg a 
c lockwise  r o t a t i n g  m o v e m e n t ;  2. t h e  cil ia - b y  g r a d u a l l y  
a n d  c o o r d i n a t e l y  c h a n g i n g  t h e  d i rec t ion  of t h e i r  e f fec t ive  

s t roke  - t u r n  t h e  whole  e m b r y o  b y  180 °, a n y  p o i n t  on  
t h e  egg sur face  desc r ib ing  a sp i ra l  m o v e m e n t  a n d  t h e  
sof t  yo lk  m a s s  w i t h  t h e  cap  of t h e  e m b r y o  u n d e r g o i n g  
a c o n t i n u o u s  d e f o r m a t i o n .  

The  c ruc ia l  a s s u m p t i o n  t h a t  t h e  d i rec t ion  of t h e  c i l ia ry  
b e a t  ch an g es  was  ver i f ied  b y  m e a n s  of sma l l  cha rcoa l  
pa r t i c les  or  c a r m i n e  g ranu les  p laced  on  t h e  c i l ia ry  surface  
of t h e  yo lk  sac of eggs t a k e n  f rom t h e i r  chor ion  a t  d i f f e ren t  
s tages  before,  d u r i n g  a n d  a f t e r  revers ion .  Such  par t i c les  
are  t r a n s p o r t e d  a long  a s t r a i g h t  l ine  t h a t  i nd ica t e s  t h e  
d i r ec t ion  of t h e  e f fec t ive  c i l ia ry  b e a t  (Figure  1). 

Before  t h e  b e g i n n i n g  of t h e  revers ion ,  pa r t i c les  are  
t r a n s p o r t e d  in a d i r ec t ion  coun te rc lockwise  in r e l a t i on  
to t h e  l o n g i t u d i n a l  axis  of t h e  e m b r y o  a n d  t h e  cho r ion  
w h e n  looked a t  f rom t h e  a n i m a l  pole ;  d u r i n g  revers ion ,  
in  d i r ec t ions  coun te rc lockwise  in r e l a t i on  to  t h e  chori~on 
axis,  hence  ob l ique  in r e l a t i on  to  t h e  l o n g i t u d i n a l  axis  

i ̧ ! .... ,\ ! • 
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Fig. 1. E m b r y o  shor t ly  a f te r  s t a r t  of f i rs t  reversion,  A) jus t  a f ter  be ing  t aken  from the chorion;  b road  arrows ind ica te  long i tud ina l  axis  of 
the chorion;  s, s ide of chorion s ta lk .  Broken l ine ind ica tes  axis  a round  which the embryo  ro ta ted  in the chorion ( =  chorion axis).  Longi tud ina l  
axis  of the embryo  is ind ica ted  b y  do t t ed  line. Arrows on the yolk  sac (based on combina t ion  of 2 photographs)  show t rack  of 2 charcoal  
par t ic les  af ter  a t r ave l  of abou t  40 see (other  par t ic les  were s tuck  on the surface and did not  move). Note t h a t  t r ack  of par t ic les  is not  a t  
a r igh t  angle  to axis  of ro ta t ion ,  b u t  s l igh t ly  'preceding '  it .  B) Same embryo  3 h l a t e r  and  C) 41/:~ h later .  Broken  l ine in B) and  C) ind ica tes  
axis  a round  which the embryo  would  ro t a t e  in  the chorion. 
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A B C D E 
Fig. 2. Diagrammatic presentation of an embryo before (A), during (B-D) and after (E) the first reversion. Broad arrows in the lower row 
indicate the direction of rotation in the chorion. The upper row shows the embryo when taken from the chorion; arrows indicate direction 
of effective ciliary beat, circles symbolize plane of ciliary movement. Dotted part marks embryo 'cap'. 
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of t h e  e m b r y o ;  a n d  a t  t he  end  of a n d  a f t e r  r eve r s ion  s t i l l  
coun te rc lockwise  in r e l a t i on  to  t he  or ig ina l  chor ion  axis,  
b u t  c lockwise in r e l a t i on  to t h e  axis  of t he  e m b r y o  
(Figure  2). D u r i n g  revers ion ,  t h e  p l a n e  of c i l i a ry  move-  
m e n t  in  f ac t  is no t  exac t l y  p e r p e n d i c u l a r  to  t h e  ax is  of 
t h e  cho r ion  (i.e. t h e  axis  of a c t u a l  ro ta t ion) ,  b u t  s l igh t ly  
' p r eced ing '  t h e  p l a n e  of r o t a t i on ,  t h u s  d e m o n s t r a t i n g  a 
c e r t a i n  t ime l ag  due  to  t h e  r e s i s t ance  of t h e  b u l k y  
eggmass .  The  c h a n g e  of d i r ec t ion  of t he  c i l ia ry  b e a t  c an  
also be  fol lowed d i rec t ly  on  one a n d  t he  s ame  e m b r y o  
b y  t r a c k i n g  par t i c les  a t  d i f f e ren t  t i m e s  (Figure  1). 

The  p u l s a t i o n  of t h e  ou t e r  yo lk  sac s t a r t i n g  a t  s tage  I X  
does n o t  in te r fe re  w i t h  t h e  ro t a t i on ,  w h i c h  works  t h r o u g h  
al l  t he  s tages  of ea r ly  a n d  l a t e r  o rganogenes i s  a n d  ceases 
a t  a b o u t  s tage  X V I  w h e n  t h e  c i l ia ry  sur face  in c o n t a c t  
w i t h  t h e  chor ion  becom es  too  smal l  to  m o v e  t h e  t h e n  
large  embryo .  

Discussion. All o b s e r v a t i o n s  t h u s  fa r  r e p o r t e d  in t h e  
l i t e r a t u r e  pe r fec t ly  m a t c h  t he  ' m ode l '  desc r ibed  here.  
E m b r y o s  fa i l ing  in  u n d e r g o i n g  t h e  f i r s t  r eve r s ion  e v i d e n t l y  
s t a r t  c i l i a ry  a c t i v i t y  a t  a s tage  too  la te  for  revers ion ,  t h e  
e m b r y o  h a v i n g  los t  i t s  h i g h  d e f o r m a b i l i t y ;  a t  s t age  X,  
however ,  w h e n  n o r m a l  e m b r y o s  h a v e  c o m p l e t e d  t h e  f i r s t  
revers ion ,  t h e y  also r o t a t e  coun te rc lockwise  t h u s  de-  
m o n s t r a t i n g  t he  a u t o n o m y  of t he  reversa l  of c i l i a ry  bea t .  
I n  species w i t h  v e r y  large  eggs (e.g. Octopus briareus), t h e  
ea r ly  e m b r y o  is v e r y  s m a l l  c o m p a r e d  to  t h e  egg mass  
a n d  is - in  t h e  case of b e l a t e d  r eve r s ion  - d ragged  f o r t h  
b y  t h e  la rge  r o t a t i n g  yo lk  sac 13. E m b r y o s  w i t h  on ly  
p a r t  of t h e  yo lk  mass  enclosed  in t h e  o u t e r  yo lk  sac  
can  also unde rgo  revers ion .  T he  p a r t i a l  r eve r s ion  of 
a b e r r a n t ,  i n v a g i n a t e d  ge rms  9 can  be  e x p l a i n e d  b y  con-  
t r a c t i o n  on ly  of t h e  yo lk  mass  t h a t  forces t h e  u v u l a  of 
e m b r y o n i c  t i ssue  sooner  or  l a t e r  i n to  a curved ,  ob l ique  
pos i t i on ;  i t s  g r a d u a l  d e f o r m a t i o n  is a b o u t  10 t i m e s  
s l o w e r  t h a n  n o r m a l  revers ion .  

The  fac t  t h a t  r o t a t i o n  does n o t  cease a f t e r  c o m p l e t i o n  
of t h e  f i rs t  r eve r s ion  endorses  t he  a s s u m p t i o n  t h a t  ro ta -  
t i on  also fulfi l ls  o t h e r  phys io log ica l  t a sks  such  as accelera-  
t i on  of oxygen  u p t a k e  b y  t he  yo lk  sac a n d  m a i n t a i n a n c e  - 
b y  r evo lv ing  t h e  pe r iv i t e l l i n  f lu id  - of a b a l a n c e d  micro-  
e n v i r o n m e n t .  Th i s  phys io log ica l  v i e w p o i n t  is m e a n i n g f u l  
for  a n y  a t t e m p t  to  e v a l u a t e  t h e  e v o l u t i o n a r y  p a t h w a y  
l ead ing  to  t he  e s t a b l i s h m e n t  of such a revers ion ,  t h e  
s ign i f icance  of w h i c h  is u n k n o w n .  F r o m  a more  bio-  
phys i ca l  p o i n t  of view, however ,  t h e  f i rs t  r eve r s ion  s t a n d s  
o u t  a g a i n s t  o t h e r  f unc t i ons  of t he  c i l ia ry  ac t iv i ty .  
W h e r e a s  processes  such  as r evo lv ing  t h e  pe r iv i t e l l i n  f luid 
can  be  ca r r ied  b y  ci l ia  t h a t  n e v e r  c h a n g e  t he  d i r ec t ion  
of t h e i r  b e a t  1, t he  f i r s t  r eve r s ion  d e m a n d s  a more  
s o p h i s t i c a t e d  c i l ia ry  a p p a r a t u s .  The  p r e s e n t  s t u d y  cop ing  
on ly  w i t h  t he  p e r f o r m a n c e  of t h i s  a p p a r a t u s ,  t h e  p r o b l e m s  
of t he  s t r u c t u r e  of t he  ci l ia  e n v o l v e d  14 a n d  of t h e  con t ro l  
a n d  c o o r d i n a t i o n  s y s t e m  for  t h i s  we l l - t imed  process  a re  
s t i l l  open.  

Zusammen/assung. Cilien des i iusseren D o t t e r s a c k e s  
v e r s e t z e n  O c t o p o d e n - E m b r y o n e n  in  R o t a t i o n  i n n e r h a l b  
ih re r  Eihi i l le .  Die  e r s te  U m d r e h u n g  oder  ~Blastokinese,~ 
i s t  d ie  Folge  e iner  e inmal igen ,  i n n e r t  S t u n d e n  a b l a u f e n d e n  
S c h w e n k u n g  de r  C i l i ensch l ag r i ch tung  u m  180 °. 
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Influences of Cell Cycle on Uptake of SV40-DNA by 

Cells f r o m  a v a r i e t y  of a n i m a l  species c a n  b e  t r a n s -  
fo rmed  in v i t ro  b y  SV40. T he  t r a n s f o r m e d  cells show 
loss of c e r t a i n  r e g u l a t o r y  p r o p e r t i e s  such  as ce l lu lar  
s ens i t i v i t y  to  c o n t a c t  i n h i b i t i o n  a n d  changes  in mor -  
phology .  B o t h  s t r u c t u r a l  a n d  n u m e r i c a l  a b e r r a t i o n s  of 
c h r o m o s o m e s  occur  in  t r a n s f o r m e d  cells x,2. Cells t r a n s -  
fo rmed  b y  SV40 c o n t a i n  v i rus  specif ic  t u m o r  an t i gens  
as well  as messenger  R N A  w h i c h  h y b r i d i z e s  speci f ica l ly  
w i t h  SV40 DNA.  These  o b s e r v a t i o n s  i nd i ca t e  t h a t  t h e  
v i r a l  g e n o m e  i n t e r a c t s  w i t h  t h a t  of t h e  hos t  cell  a n d  t h a t  
al l  or  p a r t  of t h e  gene t ic  i n f o r m a t i o n  of t he  v i ru s  pers i s t s  
in  t h e  t r a n s f o r m e d  cells. I t  h a s  been  d e m o n s t r a t e d  t h a t  
cells t r a n s f o r m e d  b y  D N A  t u m o r  v i ruses  c o n t a i n  a t  l eas t  
p a r t  of t h e  v i rus  g e n o m e  in s t a b l e  a s soc ia t ion  w i t h  t h e  
hos t  cell D N A  3-s. T h e  p r e s e n t  s t u d y  was  u n d e r t a k e n  in 
a n  a t t e m p t  to  ut i l ize  a u t o r a d i o g r a p h i c  m e t h o d s  to  de te r -  
m ine  t he  fa te  of t r i t i u m  labe led  SV40 D N A  fol lowing 
in fec t ion  of s y n c h r o n i z e d  h u m a n  cells b y  t h e  v i rus  a n d  
t h u s  to  get  a n  in s igh t  i n to  t h e  in f luence  of t h e  phys io -  
logical  s t a t e  of t h e  cells on  v i ru s  infect ion.  

Materials and methods. SV40 c lone  307L was  g rown  in 
mono laye r s  of CV-1 cells. F o r  p r e p a r a t i o n  of t r i t i u m  
labeled  SV40, g r o w t h  m e d i u m  (Eagle ' s  m e d i u m  sup-  
p l e m e n t e d  w i t h  10% calf  se rum)  was  r e m o v e d  f rom 
7-day-old  CV-1 m o n o l a y e r  cu l tu re s  a n d  rep laced  w i t h  
m a i n t e n a n c e  m e d i u m  (Eagle ' s  w i t h  2 %  calf  serum).  
I n  a d d i t i o n  t he  m a i n t e n a n c e  m e d i u m  c o n t a i n e d  t r i t i a t e d -  
t h y m i d i n e  (TdR-H3).  24 h l a t e r  t h e  cu l tu re s  were  in fec ted  

Diploid Huma n  Cells 

w i t h  SV40 a t  10 P F U  pe r  cell. Af te r  in fec t ion  t h e  cu l t u r e  
were  i n c u b a t e d  a t  37°C in m a i n t e n a n c e  m e d i u m  con-  
t a i n i n g  T d R - H  8 a t  0.5 ~c/ml .  Cul tu res  were  h a r v e s t e d  
on  t h e  s e v e n t h  d a y  a f t e r  in fec t ion  w h e n  t h e y  were  
ex t ens ive ly  c y t o p a t h i c .  Cells a n d  m a i n t e n a n c e  m e d i u m  
f rom 10 cu l tu res  were  pooled  a n d  t h e  v i rus  was pur i f i ed  
a n d  c o n c e n t r a t e d  b y  a t e c h n i q u e  s imi la r  to  t h a t  of 
LUBORSKY 6. The  i n f e c t i v i t y  t i t e r  of t h e  f ina l  m a t e r i a l  
was  6 . 5 × 1 0  s P F U / m l  a n d  t h e  specif ic  a c t i v i t y  was  
1.5 × 10 -3 c o u n t s / m i n  pe r  P F U .  I t  is i m p o r t a n t  to  p o i n t  
o u t  t h a t  t h e  f ina l  v i ru s  suspens ion  c o n t a i n e d  no  free or  
D N A a s e - s e n s i t i v e  c o u n t s  h i g h e r  t h a n  b a c k g r o u n d .  Th i s  
i nd i ca t e s  t h a t  t h e r e  was no  free T d R - H  s or  ce l lu lar  D N A  
in t h e  p r e p a r a t i o n .  

A h u m a n  dip lo id  cell l ine  deve loped  f rom ske le ta l  
musc le  t i s sue  a t  ou r  l a b o r a t o r y  was used in t h i s  s t u d y  
a n d  g rown  in H a m ' s  F-10 m e d i u m  s u p p l e m e n t e d  w i t h  
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