
Vol. 119, No. 2, 1984 

March 15, 1984 

BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

Pages 549-555 

PURIFICATION OF THE RICE EMBRYO LECTIN AND ITS BINDING 
TO NITROGEN-FIXING BACTERIA FROM THE RHIZOSPHERE OF RICE 

F, Tabary z, J, Ba landreau 2 and R, Bourr l l lon 3 

ZlNSERM U 180, UER B lom~dlca le  des Salnts-P<)res, 
75006 PARIS, FRANCE 

2Labora to l re  d 'Eco log le  Mlc rob lenne de la RhlzosphOre. Centre de 
P~do log le  B lo log lque,  CNRS. BP5, 54500 VANDOEUVRE. FRANCE 

3Facult0 de M~dec lne Lar lbo ls lOre-Sa ln t -Lou ls ,  
45 rue des Saints P~res, 75006 PARIS, FRANCE 

Received November 7, 1983 

A l e c t i n  was  p u r i f i e d  f r o m  r i c e  e m b r y o s  by a q u e o u s  a c i d  e x t r a c -  
t i on  of c r u d e  e m b r y o  p o w d e r ,  f o l l o w e d  by a m m o n i u m  s u l f a t e  p r e c i p i t a t i o n .  
aff inity ch romatog raphy  on agarose p - a m l n o p h e n y I - B - D - N - a c e t y l g l u c o s a m l n e  
and  g e l - f i l t r a t i o n  on AcA 54.  Its h o m o g e n e i t y  was  c h e c k e d  by p o l y a -  
c r y l a m l d e  gel  e l e c t r o p h o r e r l s ,  g e l - f i l t r a t i o n  and I m m u n o l o g i c a l  m e t h o d s .  The 
h e m a g g l u t l n a t l n g  a c t i v i t y  of the  p u r i f i e d  r i c e  l e o t l n  was  0. 02 / z g / m l .  Th i s  
l e c t l n  l a b e l l e d  w i th  [ 1 4 C ]  a c e t i c  a n h y d r i d e  was  s h o w n  to I n t e r a c t  In v i t r o  
w i th  d i f f e r e n t  b a c t e r i a  i s o l a t e d  f r o m  the r h l z o s p h e r e  of r i c e .  The m o s t  
e f f i c i e n t  b i n d i n g  was  o b t a i n e d  w i th  B e l J e r / n c k l a  V. , The a f f i n i t y  c o n s t a n t  
K a was  ( 1 . 0 4  + 0 . 3 0 )  x 10 7 M - 1  and  e a c h  b a c t e r i u m  c o n t a i n e d  1660 +__ 
150 l e c t l n  r e c e p t o r  s i t es .  In c o n t r a s t ,  no I n t e r a c t i o n  b e t w e e n  b a c t e r i a  
I s o l a t e d  f r o m  the  r h l z o s p h e r e  of m a i z e  or  E. co / /  K 12 and  r i c e  l e c t l n  
was ev idenced.  

L e c t l n s  a r e  c a r b o h y d r a t e - b i n d i n g  p r o t e i n s  w i d e l y  d i s t r i b u t e d  - 

a m o n g  p l an t  and  a n i m a l  s p e c i e s  ( 1 - 3 ) .  They  can  I n t e r a c t  s p e c i f i c a l l y  w i t h  

c a r b o h y d r a t e  m o i e t i e s  of v a r i o u s g l y c o c o n J u g a t e s .  It is I n t e r e s t i n g  to n o t e  

tha t  the  b l n d l n g  of p lan t  l e c t l n s  to p l a s m a  m e m b r a n e  g l y c o p r o t e l n s  in a n l m a l  

cel ls  t r iggers  many b lo log lca l  effects In these cel ls  ( 4 ) .  

A l t h o u g h  l i t t l e  is known  a b o u t  the  e n d o g e n e o u s  f u n c t i o n s  of  

p l a n t  l e c t l n s  ( 5 - 7 ) ,  the  b i n d i n g  p r o c e s s  b e t w e e n  p l a n t  l e c t l n s  a n d  

n i t r o g e n - f i x i n g  b a c t e r i a  has b e e n  w i d e l y  s t u d i e d  ( 8 ) ,  It was  s h o w n  t h a t  

a l e c t l n  f r o m  a p a r t i c u l a r  l e g u m e  o n l y  b i n d s  the  c o r r e s p o n d i n g  r h i z o b l a l  

s p e c i e s  and  no t  b a c t e r i a  I n f e c t i n g  o t h e r  s u c h  l e g u m e s .  T h u s ,  s o y b e a n  

l ec t l n  s p e c i f i c a l l y  b i nds  the  n o d u l a t l n g  s t r a i n s  of R h i z o b i u m  j a p o n i c u m ,  b u t  

no t  the  n o n - n o d u l a t l n g  s t r a i n s  ( 9 ,  1 0 ) ,  Th is  s p e c i f i c  I n t e r a c t i o n  has  n o t  

b e e n  s t u d i e d  In g r a m l n e a e ,  a l t h o u g h  they  a r e  e s s e n t i a l  in the  w o r l d  d i e t ,  

and  e x c e p t  fo r  w h e a t  g e r m  a g g l u t l n l n  ( 3 - 6 ,  1 1 ) ,  g r a m l n e a e  l e c t l n s  h a v e  

b e e n  p o o r l y  I n v e s t i g a t e d .  S t u d i e s  of r i c e  l e c t i n  a r e  few and  c o n t r a -  

d i c t o r y  ( 1 2 - 1 4 ) .  Th is  w o r k  d e s c r i b e s  the  p u r i f i c a t i o n  of a r i c e  l e c t l n  

and  Its s p e c i f i c  I n t e r a c t i o n  w i th  n i t r o g e n - f i x i n g  b a c t e r i a  of  t he  r h l z o -  

sphere  of r ice. 
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MATERIALS AND METHODS 

The  f o l l o w i n g  c h e m i c a l s  w e r e  o b t a i n e d  f r o m  c o m m e r c i a l  s o u r c e s  : 
a g a r o s e  p - a m l n o p h e n y l - / 3 - D - N - a c e t y l g l u c o s a m l n e  f rom the  Un i ted  S ta tes  B i o -  
c h e m i c a l  C o r p o r a t i o n  ; AcA  54 f r om  IBF ( F r a n c e )  : a c r y l a m l d e ,  b l s a c r y l a m l d e  
a n d  C o o m a s s l e  b r i l l i a n t  b l u e  R 250 f r o m  B i o r a d  (U .  S . A . )  ; t r y p s i n ,  N -  
a c e t y l g l u c o s a m l n e a n d c h l t l n f r o m  S i g m a  ( U . S . A . )  and  [ 1 4 C ]  a c e t l c a n h y -  
d r i d e  ( s p e c l f i c a c t l v i t y :  2 4 r n C i / m m o l )  f r o m A m e r s h a m  ( E n g l a n d )  . Al l  o t h e r  
chem ica l s  were  of reagen t  g rade  ( M e r c k ,  West G e r m a n y ) .  

R i c e  (O ryza  s a t i v a )  : t h e  v a r i e t y  B a l l l l a  28 was  used  and  
t h e  r i c e  e m b r y o  f r a c t l o n  was  p r e p a r e d  in t h e  L a b o r a t o r y  o f  C e r e a l  
T e c h n o l o g y ,  I . N . R . A . ,  Mon tpe l l l e r  (F rance )  by mi l l ing the seeds.  

The  b a c t e r i a l  s t r a i n s  used  w e r e  : B e i / e r / n c k l a  V. ( 1 5 )  and  
A z o s p l r / l l u m  I l p o f e r u m  4 B ( 1 6 )  i s o l a t e d  f r o m  t h e  r h l z o s p h e r e  of r i c e ,  
B e i / e r l n c k i a  39 J a n d  A z o s p l r l l l u m  I l p o f e r u m  B7C I s o l a t e d  f r o m  the  r h i -  
z o s p h e r e  of m a i z e  ( 1 7 )  In t h e  L a b o r a t o r y  of  M i c r o b i a l  E c o l o g y  of t h e  
R h l z o s p h e r e ,  P e d o l o g y  C e n t e r ,  N a n c y  ( F r a n c e ) .  E s c h e r / c h l a  c o l t  K 12 
was used as a con t ro l .  

Aff ini ty  c h r o m a t o g r a p h y  : 25 ml of a g a r o s e - p - a m l n o p h e n y I - B - D - N -  
a c e t y l g l u c o s a m i n e  ge l  was  w a s h e d  w i th  d i s t i l l e d  w a t e r  a n d  e q u i l i b r a t e d  in 
0 . 0 1  M T r l s - H C I  b u f f e r  c o n t a i n i n g  0. 2 M NaCI ,  pH 8. 0 and  p o u r e d  i n t o  
a 2. 2 x 8 . 4  cm c o l u m n .  T h e  c r u d e  l e c t l n  f r a c t i o n  was  l a y e r e d  on t h e  
c o l u m n  a n d  a f t e r  e x t e n s l v e  w a s h i n g  w i th  t he  e q u i l i b r a t i o n  b u f f e r ,  e l u t i o n  
was  p e r f o r m e d  w i th  0. 1 M s o d i u m  a c e t a t e  b u f f e r ,  pH 4 . 0 ,  c o n t a i n i n g 0 .  2 M 
N - a c e t y l g l u c o s a m i n e .  A b s o r b a n c e  was r e a d  at  280  nm on e a c h  c o l l e c t e d  
f rac t ion  ( 1 . 5  ml) and e ry th roagg lu t i na t i ng  act iv i ty  was d e t e r m i n e d .  

G e l - f i l t r a t i o n  : t he  a c t i v e  f r a c t i o n  e l u t e d  f r o m  t h e  a f f i n i t y  
c h r o m a t o g r a p h y  c o l u m n  was  a p p l i e d  to an A c A  54 c o l u m n  (1 .  4 x  5 3 c m )  In 
0. 1M s o d i u m  a c e t a t e  b u f f e r ,  pH 4 . 0 ,  c o n t a l n l n g  0. 2 M N a C l .  E l u t l o n  was  
car r ied  out at 7 m l / h  and 0 . 9  ml f rac t ions  were  co l lec ted .  

E l e c t r o p h o r e s l s  : d i s c  ge l  e l e c t r o p h o r e s l s  was  c a r r i e d  o u t  
a c c o r d i n g  to R e l s f e l d  et a/ .  ( 1 8 )  u s i n g  15 % p o l y a c r y l a m l d e  ge l  a t  pH 
4. 3 In a c e t i c  a c l d - / 3 - a l a n l n e  b u f f e r ,  at  2 0 ° C  u n d e r  2 m A / g e l  fo r  6h ,  
The pro te ins  were  s ta ined with Goomass le  b lue in 10 % ace t ic  ac id.  

E r y t h r o c y t e s  : t h e y  w e r e  p r e p a r e d  f r o m  r a b b i t  b l o o d  by r e p e a -  
ted  w a s h i n g s  w i t h  p h o s p h a t e  b u f f e r e d  s a l i n e  ( P B S ) ,  pH 6. 5. T r y p s i n -  
t r e a t e d  e r y t h r o c y t e s  w e r e  p r e p a r e d  by I n c u b a t i n g  a 4 % c e l l  s u s p e n s i o n  
w i t h  0 . 0 1 %  t r y p s i n  f o r  1 h a t  3 7 ° C  f o l l o w e d  by e x t e n s i v e  w a s h i n g  w i th  
PBS. 

A g g l u t i n a t i n g  a s s a y  : th is  was  c a r r i e d  ou t  In C o o k e  m i c r o -  
p l a t e s .  S e r i a l  d i l u t i o n s  of  l e c t l n  In 50 /~1 of 0. 15 M NaCI  w e r e  m i x e d  w i th  
50 /LI of  a 4 % s u s p e n s i o n  of  e r y t h r o c y t e s .  A f t e r  s h a k i n g  a n d  I n c u b a t i n g  
for 30 rain at 2 0 ° C ,  the agg lu t ina t ing  t l ter was de te rm ined  v isual ly .  

Rad lo labe l l l ng  of r i ce  lec t ln  : the lect ln  was labe l led  with 
[ 1 4 C ]  a c e t i c  a n h y d r i d e  a c c o r d i n g  to M i l l e r  a n d  G r e a t  ( 1 9 ) .  T h e  s p e c l f l c  
rad ioac t i v i t y  of the labe l led  lect ln was 6800 dpm/p ,g .  

I n t e r a c t i o n  b e t w e e n  r i c e  l e o t l n  a n d  b a c t e r i a l  c e l l s  : a f t e r  t he  
b a c t e r i a  had  b e e n  w a s h e d  w i th  0. 15 M KCI,  150 /zl of  a s u s p e n s i o n  
c o n t a i n i n g  1 x 10 a b a c t e r l a / m l w a s  m l x e d w l t h  100 p, l o f  r a d l o l a b g l l e d  l e c t l n  
( 2 0  p , g / m l )  in PBS,  pH 6. 5,  In t h e  p r e s e n c e  o r  a b s e n c e  of  0, 15 M N -  
a c e t y l g l u c o s a m l n e .  A f t e r  a 15 ra in I n c u b a t i o n  at  2 0 ° C ,  t h e  b a c t e r i a  w e r e  
h a r v e s t e d  by f i l t r a t i o n  o n W h a t m a n  G F / C d i s c s ,  w i th  a T i t r e t e k m u l t i p l e c e l l  
h a r v e s t e r .  The  d i s c s  w e r e  a l l o w e d  to  d r y ,  pu t  In to  g l a s s  v i a l s  and  t h e i r  
rad ioac t i v i t y  con ten t  was d e t e r m i n e d  in an In te r techn lque  s p e c t r o m e t e r  
( F r a n c e )  u s i n g A C S  ( A q u e o u s C o u n t l n g S c i n t i l l a n t , A m e r s h a m ,  E n g l a n d )  as 
s c i n t i l l a t i o n  c o c k t a i l .  The  b o u n d  r a d i o a c t i v i t y  was  c o r r e c t e d  for  n o n -  
s p e c i f i c  b i n d i n g  by s u b t r a c t i n g  t h e  r a d i o a c t i v i t y  b o u n d  to t h e  b a c t e r i a  in 
the  p r e s e n c e  of N - a c e t y l g l u c o s a m l n e .  Six s e p a r a t e  m e a s u r e m e n t s  we re  p e r -  
fo rmed for each  of the f ive bac te r ia  stra ins tested.  

To d e t e r m i n e  t he  a f f i n i t y  c o n s t a n t  a n d  n u m b e r  of  b i n d i n g  s i t e s  
c h a r a c t e r i z i n g  t h e  i n t e r a c t i o n  b e t w e e n  r i c e  l e c t i n  and  t he  B e i j e r i n c k i a  V. 
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s t r a i n ,  I n c r e a s i n g  c o n c e n t r a t i o n s  of  l a b e l l e d  l e c t l n  r a n g i n g  f r o m  3 to 100 
p , g / m l  w e r e  a d d e d  to a c o n s t a n t  n u m b e r  of  b a c t e r i a  (1 x 10 a c e l l s / m l ) .  
Results were  p lo t ted acco rd ing  to Scatchard  ( 2 0 ) .  

RESULTS 

PurlflcaUon of r i ce  lect ln.  

P r e l l m l n a r y  e x p e r i m e n t s  had  s h o w n  t h a t  m o r e  t h a n  90 % of  t h e  

a g g l u t i n a t i n g  a c t i v i t y  of  r i c e  s e e d s  was  l o c a t e d  in t h e  e m b r y o s ,  w h i c h  

were  t he re fo re  used as a s tar t ing mater ia l ,  

L l p l d s  of t h e  r i c e  e m b r y o  f r a c t i o n  ( 1 0 0 g )  w e r e  e x t r a c t e d  at  

2 0 - C  using c h l o r o f o r m - m e t h a n o l  3 /1  ( v / v )  as solvent .  

The  d e f a t t e d  r i c e  p o w d e r  was  d r i e d  u n d e r  a n i t r o g e n  s t r e a m .  

s u s p e n d e d  In 0, 5 I of  0, 05 M HCI .  0, 15 M NaCI ,  pH 1, 3 a n d  s t i r r e d  

o v e r n i g h t  a t  4 " C ,  The I n s o l u b l e  m a t e r i a l  was  p e l l e t e d  by c e n t r l f u g a t l o n  

a n d  s u b m i t t e d  to a s e c o n d  e x t r a c t i o n  u n d e r  t he  s a m e  c o n d i t i o n s ,  The  

s u p e r n a t a n t s w e r e f r a c t l o n a t e d  by a m m o n i u m  s u l f a t e  a t 4 * C .  M o r e  t han  90 % 

of  t he  h e m a g g l u t l n a t l n g  a c t i v i t y  was  p r e c i p i t a t e d  at  50 % s a t u r a t i o n ,  Th is  

" c r u d e  l e c t l n  f r a c t i o n "  was  d i a l y z e d  a g a i n s t  0, 01 M T r l s - H C I  b u f f e r .  

c o n t a i n i n g  0, 2 M NaCI .  pH 8, 0.  a n d  was  s u b m i t t e d  to a f f i n i t y  c h r o m a t o -  

g raphy  on an a g a r o s e - p - a m l n o p h e n y l - / ~ - O - N - a c e t y l g l u c o s a m l n e  c o l u m n ,  s ince  

N - a c e t y l g l u c o s a m l n e  was  s h o w n  to  be a p o t e n t  I n h i b i t o r  of h e m a g g l u t l n a t l o n  

by r i c e  l e c t l n  ( 1 4 ) .  M o s t  of t h e  p r o t e i n  m a t e r i a l  was  e l u t e d  w i t h  t h e  

e q u i l i b r a t i o n  b u f f e r  ( F i g ,  ] a ) ,  T h e h e m a g g l u t i n a t i n g  a c t i v i t y  was  r e c o v e r e d  

In a s h a r p  p e a k  e l u t e d  w i th  0 . 2  M N - a c e t y l g l u c o s a m l n e  at  pH 4, 0, 

F u r t h e r  p u r i f i c a t i o n  was  a c h i e v e d  by g e l - f i l t r a t i o n  on  an A c A  54 c o l u m n  

( F i g ,  ] b )  . The  r i c e  l e c t i n  was  h o m o g e n e o u s  a c c o r d i n g  to s e v e r a l  

c r i t e r i a :  a s i n g l e  s y m m e t r i c a l  p e a k  was  o b t a i n e d  by g e l - f i l t r a t i o n  on  A c A  

54" It was s u p e r l m p o s a b l e  on the  a g g l u t i n a t i n g  a c t i v i t y  p e a k ,  P o l y a c r y l a m i d e  

ge l  e l e c t r o p h o r e s l s  at pH 4. 3 r e v e a l e d a s l n g l e b a n d .  I m m u n o d i f f u s i o n  a n d  

I m m u n o e l e c t r o p h o r e s i s  u s i n g  a r a b b i t  a n t i s e r u m  r a i s e d  a g a i n s t  t h e  c r u d e  

l e c t l n  f r a c t i o n  a l s o  r e v e a l e d  a s i n g l e  p r e c i p i t a t i o n  l i n e .  The  p u r i f i c a t i o n  

steps and y ie lds for r ice lect ln a re  g iven in Tab le  I, 

Binding of [14C]  rice lectln to bacteria, 

T a b l e  II I n d i c a t e s  t h e  d a t a  o b t a i n e d  w i th  d i f f e r e n t  n i t r o g e n -  

f l x l n g m l c r o o r g a n l s m s l s o l a t e d f r o m t h e r h l z o s p h e r e s o f r l c e a n d m a l z e .  R i ce  

l e c t l n  s p e c i f i c a l l y  b o u n d  b a c t e r i a  f r o m  t h e  r h i z o s p h e r e  of  r i c e ,  T h e  

B e i j e r l n c k i a  V. s t r a i n  b o u n d  t w i c e  as m u c h  l e c t l n  a s A z o s p i r l l l u m  l i p o f e r u m  4 

B s t r a i n .  No s i g n i f i c a n t  b i n d i n g  was  o b s e r v e d  w i th  t h e  B e i j e r l n c k i a  39  J 

o r A z o s p i r i l l u m  BZC s t r a i n s  f r o m  t h e  r h l z o s p h e r e  of  m a i z e  o r  w i t h  E s c h e r i -  

c h i a  c o i l  K 12 used  as a c o n t r o l ,  The  S c a t c h a r d  p l o t  f o r  t h e  

I n t e r a c t i o n  b e t w e e n  r i c e  l e c t l n  a n d  B e i / e r l n c k i a  V. d i s p l a y e d  a l i n e a r  
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Pur i f ica t ion of the r ice lect in : 
a) a f f l n l t y c h r o m a t o g r a p h y o n a g a r o s e - p - a m l n o p h e n y l - , 8 - D - N -  

a c e t y l g l u c o s a m i n e o f c r u d e l e c t i n  f r a c t i o n  ( 5 0  % a m m o n i u m  
sul fate p r e c i p i t a t e ) ,  

b)  g e l - f i l t r a t i o n  on A c A  54 of t he  l e c t i n  f r a c t i o n  e l u t e d  f r o m  
af f in i ty  c h r o m a t o g r a p h y  co lumn (F ig,  ] a ) .  

Fig. 1. 

c u r v e  ( F i g .  2 ) .  s u g g e s t i n g  t h e  e x i s t e n c e  o f  a s i n g l e  c l a s s  o f  l e c t i n  

b i n d i n g  s i t e s  o n  B e i j e r i n c k i a  V . .  F r o m  t h i s  c u r v e ,  t h e  a v e r a g e  n u m b e r  o f  

b a c t e r i a - l e c t l n  b i n d i n g  s i t e s  w a s  1 6 6 0  + 1 5 0  p e r  b a c t e r i a  a n d  t h e  

a f f i n i t y  c o n s t a n t  a t  2 0 = C  w a s  ( ' 1 . 0 4  ÷ 0 . 3 0 )  x 10 7 M - z ,  

TABLE I 

Steps of pur i f i ca t ion  of the r ice embryo  lect in 
(Oryza sativa, vat .  Bal l i la 28) 

-r- 
t= 
3 

== 
c 

Frac t ion  Total  Spec i f i c  Act iv i ty  
hemagg lu t l na t l ng  hemagg lu t l na t l ng  yield 

act iv i ty  (un i t )  act iv i ty  % 
( u n i t / m g  pro te in)  

Crude  ext racts  from 100 g 316 000 
e m b r y o  

SO4(NH4)  2 p rec ip i ta te  
P 50 324 700 
P 100 2 350 

a g a r o s e - p - a m i n o p h e n y l -  
/Y- D - N - a c e t y l g l u c o s a m l n e  

Ge l - f i l t r a t i on  on AcA 54 

107 100 

422 103 
4 <1 

450 000 22 500 142 

409 000 82 000 129 

P 50 and P 100 f rac t ions  p rec ip i ta te  at 50 % and between 5 0 - 1 0 0  % a m m o n i u m  sul fate 
sa tu ra t ion ,  respec t ive ly .  
I uni t  = m in imum hemagg lu t l na t l ng  dose  aga ins t  rabb i t  e ry th rocy tes .  
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TABLE II 

Amount  of lect in bound to var ious s t ra ins 
of n i t rogen- f i x ing  bacter ia  f rom r ice and maize rh i zosphe res  

and to en te robac te r i a  E. col t  K 12 

Bacter ia  st ra ins Origin Amoun t  of lect ln specl f lcal_ 
ly bound to t0 e bacter ia  

( in dpm) 

Bei je r inck ia  V. Rice rh izosphere  4467 + 660 

Azosp i r i l l um Rice rh izosphere  2230 + 1227 
l i po fe rum 4 B 

Be l le r inck ia  39 J Maize rb izosphere  ( 400 

Azosp i r i l l um Maize rh izosphere  ( 100 
I i po fe rum B7C 

Escher ich ia  col t  Enterobac te r ia  ( 300 
K 12 

D I S C U S S I O N  

T h i s  r e p o r t  d e s c r i b e s  a s i m p l e  r a p i d  p r o c e d u r e  f o r  r i c e  l e c t l n  

p u r i f i c a t i o n .  O v e r a l l  r e c o v e r y  a n d  s p e c i f i c  a c t l v l t y w e r e  h i g h ,  c o m p a r e d  t o  

t h o s e  r e p o r t e d  e a r l i e r  ( ] 2 ,  1 3 ) .  T h e  p r o c e d u r e  d e s c r i b e d  by  T a k a h a s h l  

0.20 

u. 

0.10 

0.01 

-! 
. .  

• 0 • £ 
0.1 0.2 013 

B x 10 7 M 
Fig,  2. B i n d i n g  of  the  r i c e  l e c t i n  to n i t r o g e n - f i x i n g  b a c t e r i a  B e i i e r i n c k i a  

V. plot ted accord ing  to Sca tchard  : 
B : amount  of bound l ec t l n /10  e cel ls .  
F : amount  of f ree l ec t l n /10  a cel ls,  

The range of lecttn concen t ra l l on  used was 3 to 100 p.g /ml ,  
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et a l .  ( 1 2 )  Is r a t h e r  t i m e - c o n s u m i n g  and g i ves  a low y i e l d .  T s u d a  ( 1 3 )  

e x t r a c t e d  the  l e c t l n  a c t i v i t y  at n e u t r a l  pH and  used  o v o m u c o l d - s e p h a r o s e  

as an a f f i n i t y  a d s o r b e n t .  In ou r  e x p e r i e n c e ,  h o w e v e r ,  h igh  l e c t l n  

r e c o v e r y  r e q u i r e s  e x t r a c t i o n  at l ow pH. F u r t h e r m o r e ,  the  a f f i n i t y  of l e c t l n  

fo r  g l y c o p r o t e i n s  is at l eas t  2 log  un i ts  h i g h e r  t han  Its a f f i n i t y  fo r  

o l l g o s a c c h a r l d e s .  Th is  c o u l d  e x p l a i n  t he  i n c o m p l e t e  e l u t i o n  f r o m  a f f i n i t y  

c o l u m n  and  low y i e l d s  o b t a i n e d  by T s u d a  ( 1 3 ) .  We o b s e r v e d  h e r e  t h a t  

r i c e  l e c t l n  r e c o v e r y  w a s  p o o r  w h e n  the  c o l u m n  was  p a c k e d  w i th  c h i t i n ,  

a po lymer  of N - a c e t y l g l u c o s a m l n e .  I nd rava thamma and Seshadr l  (14)  p r e p a r e d  

the r ice lec t ln  by af f in i ty  c h r o m a t o g r a p h y  on N - a c e t y l g l u c o s a m i n e - S e p h a r o s e ,  

but  n e i t h e r  Its h o m o g e n e i t y  nor  i ts h e m a g g l u t l n a t l n g  a c t i v i t y  was  r e p o r t e d .  

C o n s e q u e n t l y ,  it s e e m s  l i ke l y  t ha t  the  h igh  l e c t i n  r e c o v e r y  and s p e c i f i c  

a c t i v i t y  o b t a i n e d  In the  p r e s e n t  w o r k  w e r e  due  to the  e x t r a c t i o n  

c o n d i t i o n s  and to the  c h o i c e  of a f f i n i t y  c h r o m a t o g r a p h y  ge l  fo r  the  

pur i f icat ion process.  

Our p r e p a r a t i o n  was  4 0 - 1 0 0 t i m e s  m o r e  ac t i ve  ( m i n i m u m  h e m a g -  

g l u t l n a t l n g  d o s e  : 0. 02 p , g / m l )  t han  t ha t  d e s c r i b e d  by T s u d a  ( 1 3 ) .  The  

d i f f e r e n c e s  o b s e r v e d  in e r y t h r o a g g l u t l n a t i n g  a c t i v i t i e s  of v a r i o u s  r i ce  l ec t l n  

p r e p a r a t i o n s  m i g h t  be due  to the  v a r i e t i e s  of r i ce  t e s t e d  and m i g h t  a l s o  

d e p e n d  on the p a r t  of the  p l a n t  used  : s e e d s  ( 1 2 ) ,  b ran  ( 1 3 )  o r ,  

as in this work,  the embryo,  

T h e r e  has b e e n  m u c h  s p e c u l a t i o n  a b o u t  the  b i o l o g i c a l  r o l e s  of 

l e c t l n s  ( 5 - 7 ) .  For  i n s t a n c e ,  it has b e e n  s u g g e s t e d  t ha t  l e c t l n s  p a r t i -  

c i p a t e  in c e l l  r e c o g n i t i o n  p r o c e s s e s .  Many s t u d i e s  have  b e e n  d e v o t e d  to 

t h e i r  p o s s i b l e  ro l e  in the  r e c o g n i t i o n  b e t w e e n  l e g u m e s  and  t h e i r  b a c t e r i a l  

n l t r o g e n - f i x i n g  s y m b i o n t s .  In p a r t i c u l a r ,  s o y b e a n  l e c t i n  ( 9 ,  10) and c l o v e r  

l e c t l n  ( 2 1 )  w e r e  s h o w n  to b ind  s p e c i f i c a l l y  and r e v e r s i b l y  to c a r b o -  

hydra te  c o m p o n e n t s  of In fec t ive  s t ra ins  of R h / z o b / u m / a p o n i c u m  and Rh lzob /um 

t r / f o l i /  b a c t e r i a  r e s p e c t i v e l y .  The p r e s e n t  resu l t s  I n d l o a t e t h a t  a g r a m l n e a e  

l ec t l n  b i n d s  s p e c i f i c a l l y  n i t r o g e n - f i x i n g  b a c t e r i a .  Such b i n d i n g ,  h o w e v e r ,  

Is r e s t r i c t e d  to m i c r o o r g a n i s m s  f r o m  the  r h l z o s p h e r e  of r i ce .  The r l c e l e c t i n  

a f f i n i t y  fo r  B e / / e r l n c k / a  V, Is s i m i l a r  to tha t  o b t a i n e d  fo r  s o y b e a n  l e c t i n  

and R h i z o b l u m / a p o n l c u m  ( 1 0 )  . In c o n t r a s t  w i th  the  b i n d i n g  cu rve  r e p o r t e d  

fo r  s o y b e a n  l e c t l n ,  the  cu rve  fo r  r i c e  l e c t l n  and B e l / e r i n c k l a  V. was 

f ound  to be m o n o p h a s l c .  Th is  s u g g e s t s  the  e x i s t e n c e  of a s i n g l e  t ype  of 

l e c t l n  r e c e p t o r  s i t e s .  The  p r e s e n t  d e m o n s t r a t i o n  of a s p e c l f l c  h igh  a f f i n i t y  

b i n d i n g  of r i c e  l e c t i n  fo r  b a c t e r i a l  s t r a i n s  of the  r h i z o s p h e r e  of r i c e  

s t r e n g t h e n s  the  t h e o r y  tha t  l e c t i n s  p l ay  an i m p o r t a n t  r o l e  in t he  r e l a t i o n  

between plants and thei r  symbiot ic  bacter ia  via a carbohydra te  receptor .  
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