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A b s t r a c t  

Young  l e a v e s  of  S o l a n u m  x a n t h o c a r p u m  f r o m  a x e n i c  
s h o o t  c u l t u r e s  r e l e a s e d  v i a b l e  p r o t o p l a s t s  w h e n  
t r e a t e d  w i t h  a p p r o p r i a t e  e n z y m e s .  T h e  p r o t o p l a s t s  
on  c u l t u r e  in  m o d i f i e d  M u r a s h i g e  a n d  Skoog  (1962) 
m e d i u m  s u p p l e m e n t e d  w i t h  2, 4 - d i e h l o r o p h e n o x y -  
a c e t i c  a c i d  (0 .5  r a g / l ) ,  n a p h t h a l e n e a e e t i c  a c i d  
(I r a g / l ) ,  k i n e t i n  (1 m g / 1 )  a n d  o r g a n i c  n u t r i e n t s  of  
KM (Nao a n d  M i c h a y l u k  1975) r e g e n e r a t e d  to f o r m  
c a l l u s  t i s s u e  a s  a r e s u l t  of r e p e a t e d  d i v i s i o n s .  
P r o t o p l a s t - d e r i v e d  c a l l i  d i f f e r e n t i a t e d  in to  s h o o t s  
on MS m e d i u m  e n r i c h e d  w i t h  k i n e t l n  ( 0 . 5  m g / 1 )  a n d  
r o o t i n g  c o u I d  b e  i n i t i a t e d  b y  t r a n s f e r r i n g  the  s h o o t -  
b u d s  to b a s a l  m e d i u m .  

Introduction 

To g e n u s  S o l a n u m  b e l o n g  m a n y  v e g e t a b l e  c r o p s  a n d  
a l k a l o i d  p r o d u c i n g  p l a n t s .  T h i s  g r o u p  t h e r e f o r e  i s  
a s u i t a b l e  s y s t e m  fo r  g e n e t i c  m o d i f i c a t i o n  of  p l a n t s  
e m p l o y i n g  n o v e l  t e c h n i q u e s  s u c h  as  s o m a t i c  c e l l  
h y b r i d i z a t i o n .  T h e  o b s e r v a t i o n s  r e p o r t e d  in  t h i s  
c o m m u n i c a t i o n  a r e  p r e l i m i n a r y  r e s u l t s  in  t h i s  
d i r e c t i o n  on  r e g e n e r a t i o n  o f p l a n t l e t s  f r o m  i s o l a t e d  
p r o t o p I a s t s  of S_. x a n t h o c a r p u m ,  a w e e d  c o m m o n  in 
I n d i a  b u t  k n o w n  to be  of  m u c h  m e d i c i n a l  i m p o r t a n c e .  

Material and Methods 

S e e d s  of  S o l a n u m  x a n t h o c a r p u m  S c h r a d  & W e n d l .  
w e r e  g e r m i n a t e d  on MS ( M u r a s h i g e  a n d  Skoog  196Z) 
b a s a l  m e d i u m ,  w i t h o u t  h o r m o n e s ,  u n d e r  s t e r i l e  
c o n d i t i o n s .  F o r  i n i t i a t i n g  s h o o t  c u l t u r e s ,  1 0 - d a y -  
o ld  s h o o t  t i p s  w e r e  t r a n s f e r r e d  to M u r a s h i g e  a n d  
Skoog  (1 962) m e d i u m  s u p p l e m e n t e d  w i t h  k i n e t i n  
(1 r a g / i )  a n d  i n d o l e a c e t i c  a c i d  (0 .5  r a g / l ) .  Young  
b u d s  (4 -8 ) ,  p r o l i f e r a t i n g  f r o m  s h o o t - t i p s ,  w e r e  
s u b c u l t u r e d  in the  s a m e  m e d i u m  bu t  s u p p l e m e n t e d  
w i t h  0. Z r a g / 1  k i n e t i n  f o r  n o r m a I  g r o w t h  a n d  
e x p a n s i o n  of the  I e a v e s .  C u l t u r e s  w e r e  i l l u m i n a t e d  
a t  3000  lux  ( 1 6 / 8  h l i g h t  a n d  d a r k  c y c l e s )  a t  2 5 ° C .  

Protoplasts were prepared by enzymatic digestion 
of one-month-old fully expanded leaves employing 
1.590 cellulase (Onozuka R-10), 0.5% macerozyrne 
(R-10) and 5 mM CaCI 2 in a solution containing 

mannitol (0.25M) and sorbitol (0.25M). The incu- 

bation was carried out in dark for 6-8 h at Z5°C. 
The protoplast preparation was freed of debris by 
flotation on 20% sucrose solution, containing miner- 

als of the culture medium, as described earlier 
(Gill et ai. 1978). The protoplasts were then 
removed carefully by a Pasteur pipette and washed 

twice with the culture medium, which comprised 
minerals of MS medium but with a reduced level of 
NH4NO3(270 mg/l), 2,4-dichlorophenoxyacetic acid 
(0.5 mg/l), naphthaleneaeetic acid (i rag/l), kinetin 
(i rag/l) and organic nutrients of NM medium (Nao 

and Michayluk 1975). A mixture of sorbitol (0.25 M) 

and mannitol (0.25 M) served as osmoticum and 29o 

sucrose was included as the carbon source. Density 
of the suspension was adjusted to 2-4 x 104 proto~ 
plasts per ml. Drops of this suspension were 

cultured in sterile Petri dishes (35 x i0 mm) in a 
manner as reported for pepper protoplasts (Saxena 
et al. 1981b) and cultures were incubated in dark 
(Gill et al. 1981) for two weeks and later illuminated 
at 3000 lux (16/8 h light and dark cycles). Four-week- 

old cell colonies, developed fromprotoplasts, were 
transferred to MS medium (without mannitol or 
sorbitol but with 5% sucrose) and supplemented with 

naphthaleneacetic acid andkinetln at 1 mg/l each, 
for callus formation. The differentiation of shoot- 
buds from the calliwas ach[eved on a differentiation 
medium (MS with 0.5 mg/l kinetin and 3% sucrose) 

and the shoots developed roots on the basal medium. 

Results and Discussion 

In Solanum xanthocarloum it was easy to establish 
rapidly growing axenic shoot cultures. En masse 
differentiation of shoot-buds was possible from 
various parts of the plants with little callusing. The 
leaves from axenic shoot cultures on enzymatic 
dissolution produced about 1-4 x 106 protoplasts 

(Fig. IA) per gram of tissue. A dark pretreatment 
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1 m g / 1  n a p h t h a l e n e a e e t i c  a c i d ,  1 r a g / 1  k i n e t i n ,  a n d  
5% s u c r o s e  (in p l a c e  of m a n n i t o l  a n d  s o r h i t o l )  u n d e r  
i l l u m i n a t i o n  of  3000 l u x  l i g h t ,  the  c a l l i  t u r n e d  
y e l l o w i s h  g r e e n .  A p p e a r a n c e  of  s h o o t - b u d  p r i m o r -  
d ia  in  20-3007o c u l t u r e s  on  the  d i f f e r e n t i a t i o n  m e d i u m  
(MS w i t h  k i n e t i n  0 . 5  r a g / 1  a n d  3o70 s u c r o s e )  w a s  
m a r k e d  b y  the  f o r m a t i o n  of  d a r k  g r e e n  a r e a s  f r o m  
w h i c h  d i f f e r e n t i a t e d  t h e  s h o o t - b u d s  (F ig .  1D) in  
a b o u t  two w e e k s .  W h e n  i m p l a n t e d  on  MS b a s a l  
m e d i u m  a l l  the  s h o o t s  d e v e l o p e d  r o o t s  (F ig .  1E}. 
T h u s ,  l i k e  o t h e r  s p e c i e s  of S o l a n u m  n a m e l y ,  _8. 
t u h e r o s u m  ( B i n d i n g  e t  a t .  1978) ,  S .  d u l c a m a r a  
( B i n d i n g  a n d  N e h l s  1977) ,  S. n i g r u m  ( N e h l s  1978)  
a n d S .  m e l o n g e n a  ( S a x e n a  e t  a l .  1981a) ,  the  u s e  
of  a x e n i c  c u l t u r e s  in  S o l a n u m  x a n t h o c a r p u m  a l s o  
i s  h i g h l y  b e n e f i c i a l  f o r  s u c c e s s f u l  r e g e n e r a t i o n  
of  p l a n t s  f r o m  i s o l a t e d  p r o t o p l a s t s .  

A c k n o w l e d g e m e n t  s 

T h i s  r e s e a r c h  w a s  f i n a n c e d  by  g r a n t s  f r o m  the  
D e p a r t m e n t  o f  S c i e n c e  a n d  T e c h n o l o g y ,  G o v e r n m e n t  
of I n d i a  to SCM a n d  A R .  P K S  a c k n o w l e d g e s  the  
r e c e i p t  of  a r e s e a r c h  f e l l o w s h i p  f r o m  C e n t r e  of  
A d v a n c e d  S tudy  in  B o t a n y .  

F i g .  1. R e g e n e r a t i o n  o f p l a n t l e t  f r o m  m e s o p h y l l  
p r o t o p l a s t s  of  S o l a n u m  x a n t h o c a r p u m .  A f r e s h l y  
i s o I a t e d  p r o t o p l a s t s .  B i n i t i a t i o n  of  c e l l  d i v i s i o n ~ .  
C m u l t i c e l l u l a r  c o l o n y .  D d i f f e r e n t i a t i o n  of  s h o o t  
b u d s .  52 the  r e g e n e r a t e d p l a n t l e t .  

of  7 d a y s  to s h o o t  c u l t u r e s  w a s ,  h o w e v e r ,  
n e c e s s a r y  f o r  the  p r o d u c t i o n  of  v i a b l e  p r o t o p l a s t s .  
Y i e l d s  of  p r o t o p l a s t s  f r o m  s e e d  g r o w n  p l a n t s  w e r e  
p o o r  a n d  t h e y  d i v i d e d  o c c a s i o n a l l y  to  p r o d u c e  2 - 4  
c e i l s  o n l y  w h i c h  d id  n o t  g r o w  f u r t h e r .  C o n t r a r i l y ,  
a s  m a n y  a s  20°7o of  the  p r o t o p l a s t s  - -  h a r v e s t e d  f r o m  
s h o o t  c u l t u r e s  - -  u n d e r w e n t  f i r s t  d i v i s i o n  (F ig .  1B) 
w i t h i n  72 h a n d  f o r m e d  s m a l l  c o l o n i e s  (F ig .  1C) 
in a w e e k  w h i c h  d e v e l o p e d  in to  s m a l l  c a l l i  in  a 
m o n t h .  On t r a n s f e r  to MS m e d i u m  e n r i c h e d  w i t h  
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