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Pur i f i ca t ion  and c h a r a c t e r i z a t i o n  of seed  s t o r a g e  pro te ins  f r o m  M o m o r d i c a  charant ia  

S. S.-L. L i l  
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(USA), 30 November 1976 

Summary. 2 s torage pro te ins  have  been isolated and purif ied f rom seeds of Momordica  charant ia .  These pro te ins  appea r  
to consis t  of 4 subuni t s  of 5500 daKons and t h e y  conta in  a ve ry  high concen t ra t ion  of g lu tamic  acid plus g lu tamine  and  
arginine.  

P l a n t  seed s torage  pro te ins  usual ly conta in  a large a m o u n t  
of g lu tamine  residues to p rov ide  a source of n i t rogen  for 
the  developing seedling 2, 3.2 low-molecular-weight  s torage 
pro te ins  have  been  isolated and puri f ied f r o m  the  seeds 
of Momordica  charant ia ,  and  shown to  cona t in  a ve ry  
high concen t ra t ion  of g lu tamic  acid, g lu tamine  and  argi- 
nine.  This  r epo r t  descr ibes  t he  isolation and  some char-  
ac ter iza t ion  of these  prote ins .  
Material and methods. The seeds of Momordica  cha ran t i a  
were ob ta ined  f rom Chan Man Hop  Seeds Co., Hong  Kong.  
The pro te ins  were ex t r ac t ed  f rom the  decor t ica ted ,  de- 
f a t t ed  meal  wi th  0.9% NaC1, and p rec ip i t a t ed  by  95% 
a m m o n i u m  sulfate.  After  cen t r i fuga t ion  a t  25,500 • g for 
1 h t he  p rec ip i ta te  was dissolved and  dialyzed in water .  
The crude pro te in  ex t r ac t  was fu r the r  purif ied by  ion- 
exchange  c h r o m a t o g r a p h y  and  gel f i l t ra t ion as descr ibed 
in the  resul ts  section.  
Samples  of isolated s torage  pro te ins  were run on SDS 
(sodium dodecyl  su l fa te ) -polyacry lamide  gel e lec t ropho-  
resis in Trisglycine buffer ,  p H  8.34. The gels were s ta ined  
wi th  Coomassie br i l l iant  blue. The puri f ied pro te ins  were 
hydro lyzed  in 6 N HC1 a t  110~ for 24, 48 and 72 h, and 

the  hydro lysa t e s  ana lyzed  w i t h  an au toma t i c  Beck man  
amino acid analyzer  5. The to ta l  n u m b e r  of ha l i -cys t ine  
residues was de t e rmined  as cysteic  acid af ter  per formic  
acid ox ida t ion  ". 
Results. The crude  pro te in  ex t r ac t  was passed  over  a 
co lumn of D E A E - S e p h a d e x  (figure l a) followed by  
c h r o m a t o g r a p h y  of a Sephadex  G-150 column.  The pro-  
te ins  under  peak  G2 (figure l b )  were fu r ther  separa ted  
in to  f ract ions  I and  II  on a CM-eellulose co lumn {figure 1 c). 
The pro te ins  under  peak  G1 in figure l b  were shown to 
be ga lac tose-binding lectins,  and  will be descr ibed else- 
where.  
Samples  of p ro te in  f ract ions  I and  I I  were reduced  wi th  
f l -mercaptoe thanol  and  run on 12.5% and 20% polyacryl -  
amide  gel e lect rophoresis  in SDS. Bo th  p repa ra t ions  
showed single bands  cor responding  to po lypep t ides  of 
an a p p a r e n t  mol. wt  of 5500 dal tons .  As the  pro te ins  
under  peak  G2 (figure l b )  were e s t ima ted  to h a v e  a mol, 
w t  of a p p r o x i m a t e l y  19,000 da l tons  on a ca l ibra ted  
Sephadex  G-150 column,  t h e y  appea r  to  consis t  of four  
subuni t s  of 5500 dal tons.  
The amino acid compos i t ion  of the  2 pro te ins  was calcu- 
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Fig. 1. Purification of storage proteins, a) DEAE-Sephadex chroma- 
tography: The column (5• cm) of DEAE-Sephadex A-50 was 
pre-equilibrated and eluted with a buffer containing 5 mM sodium 
acetate, pH 5.8. b) Sephadex G-150 column: The pooled fractions 
from Figure la were chromatographed on a column (5 • 90 cm) of 
Sephadex G-150 in 0.05 M Tris-HCl[0.1 M NaC1, pH 7.6 buffer. 
c) CM-cellulose chromatography: The column (5 • 50 cm) was pre- 
equilibrated and first eluted with 100 ml of the initial gradient. The 
column was then developed with a linear gradient of sodium posphate 
buffer (pH 6.5, 0.01 M - 0.10 M, 950 ml each). 

Fig. 2. SDS-polyacrylamide gel (12.5%) electrophoresis of protein 
fractions I (left) and II (right). 
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Amino acid composition 

Specialia EXPERIENTIA 33/7 

Protein fractions I [I 
Amino acids Calculated values~ integer moles (%)f Calculated values integer moles (%) 

Lysine - - - 0.78 1 1.4 
Histidine 1.53 2 3.0 1,64 2 3.0 
Ammonia 6.67 7 12.7 5.82 6 10.7 
Arginine 9.95 10 19.5 10.62 11 19.5 
Aspartie Acid 2..13 2 4.2 1.96 2 3.6 
Threonine . . . . . .  
Serine 1.95 b 2 3.8 1.80 2 3.3 
Glutamic Acid 17.48 17 34.2 17.49 17 32.1 
Proline 1.13 1 2.2 1.98 2 3.6 
Glycine 4.47 4 8.8 3.96 4 7.3 
Alanine 1.94 2 3.8 2.12 2 3.9 
1/2 Cystine 4.16~ 4 8.1 4.38 4 8.0 
Valine 1.56 r 2 3.1 1.66 2 3.0 
Methionine 0.98 1 1.9 0.96 1 1.8 
Isoleucine 0.87 a 1 1.7 1.10 1 2.0 
Leucine 1.97 2 3.9 2.36 2 4.3 
Tyrosine - - - 0.61 1 1.1 
Phenylalanine 0.93 1 1.8 1.10 1 2.0 
Tryptophane* 
Total 51.05 51 100.0 54.52 55 99.9 

a) Average of values for 24-, 48- and 72-h hydrolysis except where indicated, b) Extrapolated to zero time. c) Determined as cysteic 
acid. d) From 72-h hydrolysis, e) Not determined, f) Based on calculated values. 

l a t e d  f r o m  t h e  m o l a r  r a t i o  a n d  t h e  a s s u m e d  mo l .  w t  o f  
5500 d a l t o n s  ( tab le ) .  T h e y  h a v e  a n  a l m o s t  i d e n t i c a l  c o m -  
p o s i t i o n  e x c e p t  t h a t  p r o t e i n  f r a c t i o n  I I  p o s s e s s e s  4 a d -  
d i t i o n a l  r e s i d u e s  of  l y s i n e ,  a r g i n i n e ,  p r o l i n e  a n d  t y r o s i n e .  
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B o t h  p r o t e i n s  c o n t a i n  3 2 - 3 4 %  g l u t a m i c  ac id  a n d  2 0 %  
a r g i n i n e .  O n  t h e  b a s i s  of  a m m o n i a  c o n t e n t  o n e  t h i r d  of  
g l u t a m i c  a c i d  r e s i d u e s  a r e  p r e s e n t  as  g l u t a m i n e .  T h e  
h a l f - c y s t i n e  r e s i d u e s  a r e  a l so  p r e s e n t  in a f a i r l y  h i g h  
a m o u n t  (8~o). N o  t h r e o n i n e  r e s i d u e s  we re  d e t e c t e d  a t  all,  
a n d  n o  a m i n o - t e r m i n a l  r e s i d u e s  we re  i d e n t i f i a b l e  b y  a u t o -  
m a t i c  E d m a n  d e g r a d a t i o n s  ~ o n  e i t h e r  p r o t e i n ,  p r e s u m a b l y  
b e c a u s e  o f  c y c l i z a t i o n  o f  N - t e r m i n a l  g l u t a m i n e  to  p y r -  
r o l i d o n e  g l u t a m i c  ac id .  
T h e  n e a r - U V  a b s o r p t i o n  s p e c t r a  o f  b o t h  p r o t e i n s  a re  v e r y  
s i m i l a r ,  a l t h o u g h  p r o t e i n  f r a c t i o n  I I  c o n t a i n s  1 m o r e  
r e s i d u e  o f  t y r o s i n e .  T h e  a b s o r p t i o n  s p e c t r u m  of  p r o t e i n  
f r a c t i o n  I is s h o w n  in  f i gu re  3. I t s  A 2 8 0  to  A 2 6 0  a b s o r b a n c e  
r a t i o  is 1.10.  
Discuss ion.  2 s t o r a g e  p r o t e i n s  p u r i f i e d  f r o m  t h e  s eeds  o f  
M o m o r d i c a  c h a r a n t i a  a p p e a r  t o  e x i s t  a s  t e t r a m e r s  c o m -  
p o s e d  of  s u b u n i t s  b e i n g  a p p r o x i m a t e l y  5500 d a l t o n s .  P r o -  
t e i n  f r a c t i o n  I c o u l d  c o n c e i v a b l y  be  a d e r i v a t i v e  of p r o -  
t e i n  f r a c t i o n  I I ,  b e c a u s e  t h e  2 p r o t e i n s  s h o w e d  t h e  s a m e  
a m i n o  ac id  c o m p o s i t i o n  e x c e p t  fo r  t h e  p r e s e n c e  of 4 
a d d i t i o n a l  r e s i d u e s  in  f r a c t i o n  I I .  F u r t h e r m o r e ,  b o t h  
p r o t e i n s  s h o w e d  v e r y  s i m i l a r  U V  a b s o r p t i o n  s p e c t r a .  
G l u t a m i n e - r i c h  s t o r a g e  p r o t e i n s  h a v e  b e e n  i s o l a t e d  f r o m  
t h e  s e e d s  of  m a n y  p l a n t  s p e c i e s  suc t l  a s  w h e a t  s, r ice"  
a n d  r a p e s e e d  10. A l t h o u g h  t h e  s e e d s  a r e  n o t  e a t e n ,  t h e  
f r u i t  of  M o m o r d i c a  c h a r a n t i a  is w i d e l y  u s e d  in  t h e  O r i e n t .  
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Fig.'3. Near-UV absorption spectrum of protein fraction I. 
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