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E f f e c t  o f  M e d i u m  o n  T r a n s p l a n t a b i l i t y  o f  N u c l e i  o f  B u f o  a r e n a r u m  E m b r y o n i c  C e l l s  

T h e  m e t h o d  deve loped  b y  BRIGGS a n d  KING 1 for  t h e  
t r a n s p l a n t a t i o n  of a m p h i b i a n  e m b r y o n i c  nucle i  r ep re sen t s  
one  of t he  m o s t  i m p o r t a n t  c o n t r i b u t i o n s  to  e x p e r i m e n t a l  
ana lys i s  of nuc l ea r  d i f fe ren t i a t ion .  I t  i nvo lves  t h e  t r a n s f e r  
of e m b r y o n i c  nuclei  in to  e n u c l e a t e d  oocy tes  in  o rder  to  t e s t  
t h e i r  capac i t i es  to  p r o m o t e  n o r m a l  d e v e l o p m e n t .  Since no  
phys io log ica l  so lu t ion  is y e t  ava i l ab le  to  p re se rve  l iv ing  
ce l lu lar  nuclei ,  t h i s  m e t h o d  was dev i sed  in such  a way  as 
to  insu re  nuc l ea r  p r o t e c t i o n  b y  a c o a t  of c y t o p l a s m .  Th i s  
is a t t a i n e d  b y  suck ing  t h e  d o n o r  cell i n to  a n a r r o w  p ipe t te ,  
whe re  t he  m e m b r a n e  is b r o k e n  w i t h o u t  d i spe r t ion  of t he  
p ro top l a sm.  E v e n  so, nucle i  were  seen to  r e m a i n  sens i t ive  
to  inf luences  of t he  m e d i u m .  

BRIGGS a n d  KING °', a f t e r  t e s t i n g  a series of ino rgan ic  
a n d  organ ic  so lu t ions ,  f ound  t h a t  t h e  b e s t  m e d i u m  for  
Rana pipiens nucle i  was  t h e  sa l t  so lu t ion  of N I u  a n d  
TWITTY a for  t h e  cu l t u r e  of a m p h i b i a n  e m b r y o n i c  cells. 
A n o t h e r  work  of t h i s  t y p e  ca r r i ed  o u t  on  Ambystoma 
rnexicanum nucle i  * h a s  s h o w n  t h a t  t h e  be s t  r esu l t s  are  
o b t a i n e d  w i t h  STEINBERG'S ~ so lu t ion ;  a n d  ELSDALE et  al.", 
wo rk ing  on  Xenopus laevis, found  good resu l t s  a n d  no  
di f ferences  b e t w e e n  t h e  so lu t ions  of BARTH 7 a n d  NIU a n d  
TWITTY. 

On  t h e  bas is  of  t h i s  i n f o r m a t i o n  i t  s e e m e d  des i rab le  to  
e x t e n d  t h i s  t y p e  of con t ro l  to  t h e  t oad ,  Bu[o arenavum. 
T h e  resu l t s  of t he  f i rs t  t r a n s p l a n t a t i o n  e x p e r i m e n t s  o n  
th i s  A n u r a n  s, ca r r i ed  ou t  in  NIu-TWITTY solut ion,  showed  
some dif ferences  in  nuc l ea r  po ten t i a l i t i e s  a m o n g  mid-  
b las tu la ,  l a te  b l a s t u l a  a n d  m i d - g a s t r u l a  s tages.  

Conce rn ing  t h e  c l eavage  p r o m o t i n g  c a p a c i t y  of t h e  
nucle i  t e s ted ,  t h e  h i g h e r  p r o p o r t i o n  of r egu la r  c leav ing  
b l a s t u l a e  was  o b t a i n e d  w i t h  m i d - b l a s t u l a  nuclei .  As in  
th i s  s t age  d o n o r  cells were  of l a rge r  d i a m e t e r  t h a n  in t h e  
2 o t h e r  s tages  chosen,  t h i s  r e s u l t  was  p rov i s iona l ly  
a sc r ibed  to  a b e t t e r  c y t o p l a s m i c  p r o t e c t i o n  of t he  nuclei  
d u r i n g  t h e  t r a n s f e r  ope ra t ion .  

A l t h o u g h  g a s t r u l a  nucle i  gave  a b o u t  t he  s ame  p ropor -  
t i on  of comple t e  b l a s t u l a e  as l a te  b l a s tu l a  nuclei ,  t h e i r  
c a p a c i t y  to  p r o m o t e  n o r m a l  d e v e l o p m e n t  in  l a t e r  s tages  
a p p e a r e d  cons ide r ab ly  res t r i c ted .  As  b o t h  nucle i  were  
equa l ly  p r o t e c t e d  d u r i n g  t r a n s f e r  ope ra t ion ,  some o t h e r  
r e a s o n  n m s t  be  looked Ior  to  a c c o u n t  for  t h e  d i f ferences  
obse rved .  

The  pu rpose  of t h e  p r e s e n t  s t u d y  was to c o m p a r e  t he  
inf luences  of t he  o p e r a t i n g  m e d i a  of BARTH a n d  N I u  a n d  
TWITTY On B.  arenarum nuclei  d u r i n g  t r a n s f e r  ope ra t ion .  
T h e  t r a n s p l a n t a t i o n  t e c h n i q u e  used  was  t h e  s a m e  as t h a t  
desc r ibed  previous ly*,  a n d  al l  t h e  e x p e r i m e n t s  were  done  
w i t h  nucle i  of t h e  a n i m a l  pole  of l a t e  b l a s t u l a e  (s tage 9), 
t a k e n  f rom t h e  i n n e r  side of t h e  c e n t r e  of t h e  b las tocoe l  
roof. T h e  eggs, a t  t h e  e n d  of t he  ope ra t ion ,  were  a lways  
t r a n s f e r r e d  i n to  10% a m p h i b i a n  R i n g e r ' s  so lu t ion  l ack ing  
b i c a r b o n a t e  in  o rder  to  avo id  a n y  in f luence  of t h e  m e d i a  
t e s t ed  u p o n  l a t e r  d e v e l o p m e n t .  The  resu l t s  r e p o r t e d  in 
th i s  p a p e r  were  t a k e n  f rom 350 t r a n s f e r  opera t ions ,  

Accord ing  to  ou r  da t a ,  t h e  c a p a c i t y  of nuclei  to  p r o m o t e  
n o r m a l  c l eavage  was  d ive r se ly  a f fec ted  b y  t h e  2 m e d i a  
t es ted .  T h e  b e s t  r e su l t s  were  o b t a i n e d  w i t h  BARTH'S 
so lu t ion  in t h a t  t he  eggs o p e r a t e d  in t h i s  m e d i u m  gave  
t he  h ighe r  p r o p o r t i o n  of n o r m a l  comple t e  b l a s tu l ae  as 
s h o w n  in  t h e  h i s t o g r a m  of t h e  Figure .  Never the less ,  t h e  
f inal  p r o p o r t i o n  of n o r m a l  t adpo le s  r e m a i n e d  t h e  s ame  
in b o t h  series of e x p e r i m e n t s .  Th i s  sugges ts  t h a t  l a rva l  
d e v e l o p m e n t ,  w h i c h  is k n o w n  to  d e p e n d  on  t he  q u a l i t y  of 
t h e  nuc leus  t r ans fe r r ed ,  would  n o t  be  in f luenced  in  t h i s  
case  b y  t h e  c o m p o s i t i o n  of t h e  o p e r a t i n g  med ia .  T h e  
h i g h e r  p r o p o r t i o n  of c l eav ing  eggs o b t a i n e d  w i t h  BARTH'S 

so lu t ion  could  b e  ascr ibed ,  as  a t e n t a t i v e  hypo thes i s ,  to  a 
b e t t e r  p r o t e c t i o n  of t h e  c leavage  c e n t r e  t h a t  a c c o m p a n i e s  
t h e  i n j ec t ed  nucleus .  I n  t h i s  connec t ion ,  i t  is k n o w n  t h a t  
whi le  a c leavage  cen t r e  suffices to  elicit  s e g m e n t a t i o n  in  
a m p h i b i a n  eggs a l m o s t  devo id  of c h r o m a t i n ,  a non -  
d i f f e r en t i a t ed  nuc leus  w i t h  a n o r m a l  c o m p l e t e  ch ro mo -  
some  se t  is r e q u i r e d  to  insu re  l a r v a l  d e v e l o p m e n t  9. T h i s  
i n t e r p r e t a t i o n  Mlows us  to  a s sume  t h a t  BARTH'S so lu t ion ,  
in  sp i te  of i m p r o v i n g  t h e  c leavage  c a p a c i t y  of t h e  t r a n s -  
p l a n t e d  nuclei ,  does  n o t  a f fec t  t h e i r  c a p a c i t y  to  p r o m o t e  
l a rva l  d e v e l o p m e n t  10. 
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Percentage of embryos (ordinate) reaching each of the stages listed 
on the abseisa. White columns: eggs operated in BANTU'S solution. 
Black columns: eggs operated in NIu and TWITTY'S solution. Total 
transfers taken as 100%. 

Resumen. Se t r a n s p l a n t a r o n  nficleos de  b l a s t u l a s  de  
Bu/o erenarum en ovoc i tos  enuc leados  de la m i s m a  especie  
o p e r a n d o  en  tas soluciones  sa l inas  de  BARTH y de N Iu  y 
TWITTY. Con la  so luc i6n  de BAgTtt se cons igui6  u n  por -  
c en t a j e  mdts a l to  de h u e v o s  con s e g m e n t a c i d n  n o r m a l  que  
el o b t e n i d o  con la solucidn de N I u  y TWlTTY. L a  p ropor -  
c idn f ina l  de  r e n a e u a j o s  n o r m a l e s  ob ten idos ,  s in  embargo ,  
resu l t6  id6n t i ca  en  a m b a s  series de  expe r imen tos .  
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