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Comparison of the inhibitory action of fraction IV on hemagglutiuation and mitosis produced by Con A. 

EXPERIENTIA 31/1 

Agglutinin Peptide fraction Agglutination ~ titer Cpm b Incorporation (%) o 

Con A None 4 9.981 100 
None I (from native Con A) 4 7.993 80 
None I (from denatured Con A) 0 180 2 
None II (from native Con A) 0 220 2 
None III (from native Con A) 0 230 2 
None IV (from native Con A) 0 243 2 
Con A I (II or III) 4 9.700 97 
Con A IV (from native Con A) 0 2.240 22 
Con A IV (from denatured Con A) 0 3.230 32 
Con A IV Pronase-treated 4 9.043 91 
Con A IV Trypsin-treated 48 h 4 _ a _ 
Bean PHA IV (from native Con A) 4 16.850 91 
Bean PHA None 4 18.500 100 

a l~Ieasured as described in text. b Counts per min incorporated aH-thymidine in cultured human lymphoeytes. ~ Percent incorporation of 
aH-thymidine as compared to the one produced by Con A. a Not measured. 

T h e  i n h i b i t o r y  f r a g m e n t s  f r o m  C o n  A a r e  p r o m i z i n g  
t oo l s  for  t h e  f u r t h e r  i n v e s t i g a t i o n  o f  t h e  ro le  p l a y e d  b y  
Con  A r e c e p t o r  s i t e s  of  n o r m a l  a n d  t r a n s f o r m e d  cells .  
P r o b a b l y ,  s i m i l a r  i n h i b i t o r y  p e p t i d e s  c a n  be  o b t a i n e d  
f r o m  o t h e r  p h y t o h e m a g g l u t i n i n s  a n d  c a n  b e  u s e d  t o  
s t u d y  t h e  d i f f e r e n t  a s p e c t s  of  t h e i r  b i o l og i ca l  a c t i v i t i e s  s. 

8 Supported by Gran~ No. 273 from the Consejo Naeiotlal de 
Investigaeiones Cientificas y Teenol6gicas (CONICIT). 

Zusammen/assung. D u t c h  T r y p s i n v e r d a u u n g  v o n  n a t i -  
v e m  u n d  d e n a t u r i e r t e m  C o n c a n a v a l i n  A w u r d e  e i n e  
P e p t i d f r a k t i o n  e r h a l t e n ,  d ie  s o w o h l  d ie  h ~ m a g g l u t i -  
n i e r e n d e  a l s  a u c h  d ie  m i t o g e n e  W i r k u n g  y o n  C o n c a n a v a l i n  
A h e m m t .  D ie  F r a k t i o n  ze ig t e  j e d o c h  k e i n e  W i r k u n g  a u f  
d ie  A k t i v i t / i t  y o n  B 0 h n e n a g g l u t i n i n .  
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Electrophoretic Study of Carboxylesterases During the Ontogenesis of Medicago scutellata 

D u r i n g  d i f f e r e n t i a t i o n ,  i t  is k n o w n  for  a n u m b e r  of  
e n z y m e s  t h a t  o n t o g e n e s i s  is a s s o c i a t e d  w{ t h  a l t e r a t i o n  i n  
t h e  i s o e n z y m e  c o n t e n t  of  t h e  o r g a n i s m s .  T h e  d i f f e r e n t i a l  
s y n t h e s i s  of  i s o e n z y m e s  in  cel ls  m a y  be  c o n s i d e r e d  as  a n  
e l e m e n t a r y  p r o c e s s  in  cell  d i f f e r e n t i a t i o n  1. S u p p o r t  for  
t h e  c o n c e p t  of  d i f f e r e n t i a l  g e n e  a c t i v a t i o n  d u r i n g  ce l l u l a r  
d i f f e r e n t i a t i o n  h a s  b e e n  d e r i v e d  f r o m  s t u d i e s  of  t h e  o n t o -  
g e n e s i s  of  i s o e n z y m e s .  S u c h  s t u d i e s  in  t h e  ca se  of  c a r b o x y l -  
e s t e r a s e s  h a v e  b e e n  c a r r i e d  o u t  m a i n l y  in  a n i m a l s  2-9, 
w h i l e  n o  c o m p l e t e  s t u d y  h a s  y e t  b e e n  m a d e  o n  t h e  
o n t o g e n e s i s  of  c a r b o x y l e s t e r a s e s  i n  p l a n t s  ~~ T h e  
p u r p o s e  of  t h i s  s t u d y  w a s  t o  i n v e s t i g a t e  w h e t h e r  m u l t i p l e  
m o l e c u l a r  f o r m s  of  c a r b o x y l e s t e r a s e s  o c c u r e d  in  a 
wi ld  spec i e s  o f  A l p h a l p h a  (Medicago scutellata), a n d  
w h e t h e r  t h e s e  f o r m s  w e r e  c h a n g e d  d u r i n g  t h e  d e v e l o p -  
m e n t  of  t h e  p l a n t .  

Material and methods. S eeds  of Medicago scutellata 
(Miller) we re  c o l l e c t e d  f r o m  P a t r a s  f ie lds ,  d i s i n f e c t e d  
w i t h  a 2 5 %  s o l u t i o n  of  c o m m e r c i a l  l i q u i d  b l e a c h  ( ' K l i n e x ' )  
a n d  p a r t  of  t h e  s e e d - c o a t  w a s  r e m o v e d  in  o r d e r  to  f a c i l i t a t e  
g e r m i n a t i o n .  T h e  s e e d s  w e r e  a l l o w e d  t o  g e r m i n a t e  a t  
25~  in  p e t r i  d i s h e s  l i n e d  w i t h  f i l t e r  p a p e r  w e t t e d  w i t h  
w a t e r .  A f t e r  t h e  g e r m i n a t i o n ,  t h e  s e e d l i n g s  we re  g r o w n  in  
p o t s .  S a m p l e s  f r o m  d i f f e r e n t  o r g a n s  w e r e  t a k e n  a t  
v a r i o u s  d e v e l o p m e n t a l  s t a g e s ,  h o m o g e n i z e d  w i t h  d i s t i l l e d  
w a t e r  ( 1 :5  "VV/V), f i l t e r e d  t h r o u g h  c h e e s e - c l o t h ,  c e n t r i -  
f u g e d  fo r  30 r a in  a t  30 ,000 g a t  4 ~  a n d  t h e  s u p e r n a t a n t  

w a s  co l l ec t ed .  H o r i z o n t a l  s t a r c h  ge i  e I e c t r o p h o r e s i s  w a s  
c a r r i e d  o u t  u s i n g  t h e  d i s c o n t i n u o u s  b u f f e r  of  ASHTON 
a n d  BRADEN 14 w i t h  s o m e  m o d i f i c a t i o n s  ( the  gel  b u f f e r  
w a s  d i l u t e d  to  1/s w i t h  d i s t i l l e d  w a t e r ) ,  a n d  a v o l t a g e  
g r a d i e n t  of  20 V / c m  for  21/~-3 h .  A f t e r  e l e c t r o p h o r e s i s ,  
t h e  ge l s  were  s l i ced  h o r i z o n t a l l y  a n d  t h e  c a r b o x y l e s t e r a s e  
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bands were visualized by incubation in a 0.1 M phosphate 
buffer pH 6.0 containing r acetate as substrate 
and fast red T.R. salt as a coupling agent. For exclusion 
of the other forms of nonspeciiic esterases, EDTA-N% 
and eserine sulfate were used. 

Results.  Cotyledons. The pattern of carboxylesterases 
from cotyledons of fruits (Figure 1) in the early stage of 
development (7th day after flower formation) consisted 
of only 3 bands. As the development of seeds proceeded, 
new bands progressively appeared. 

In contrast to the cotyledons during development, the 
pattern of carboxylesterases of seeds in the early stages of 
germination (5 h dermination) consisted of 11 bands 
(Figure 1, sample 5). As the germination proceeded, new 
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Fig. 1. glectrophoretic patterns of carboxylesterases from cotyledons 
of M. scuteEata. Nos. 1 to 4, extract from ripening cotyledons 7, 18, 
22 and 40 days of age respectively, Nos. 5 to 10, extract from germi- 
nating cotyledons of 5 h, 3, 4, 10, 14 and 33 days of age respectively. 
Explanation of the symbols: Black rectangles, high activity; 
rectangles with cross hatching medium; with stippling low, and with 
dotted outlines, very low activity. 

II I I I I I [ = 3  XV 

n o  I I i t  ~ XlV 

I l l l a a l  x, 
+ ~ ~ ' ~  X 

g ' - - 1  t ' : ~  C : 3  C :  "1 

E = 3  C, '~  r==1 r'='~ I I I VIII 

VII 
I C:" l  C: '3  C23  

I~ze':41 F ~ ' . I  I 

bands were observed, while others gradually disap- 
peared, resulting in a quite different pattern (compare 
sample 5 with 10). 

Roots. After 5 h germination the pattern consisted of 
13 bands (Figure 2). As germination proceeded new 
bands gradually appeared, while others progressively 
disappeared. The appearance of the band VII  (sample 4) 
is very characteristic, because it coincided with the 
emergence of the root hairs. At a later stage, the branching 
of the main root coincided with the disappearance of the 
band (VII) and the simultaneous increase in the activity 
of another band (VIII) (sample 5). Roots from the 
advanced stages of seed germination (33 days old) had a 
very different pattern (compare sample i with 7). 

Root nodules. The pattern of root nodules is charac- 
terized by the great nnmber of bands, the high act ivi ty 
and the numerous changes during development (Figure 3). 
Although the degree of morphological differentiation in 
the root nodules did not seem to be very significant, 
nevertheless the carboxylesterases differentiation was 
significant. 

Hypocotyls .  The pattern of young hypocotyls was 
similar to that  of cotyledons (Figure 1, sample 5). 
During development, the act ivi ty of 1 band increased 
considerably (very characteristic) while the activity of 
others rather decreased. 

Stem. The pattern of stem was similar to that  of 
young cotyledens. No significant changes were observed 
during development. 

Leaves. The pattern of single leaves (the first emerging 
leaves) consisted of 5 bands (IV, VII, X, XII I ,  XIV, 
Figure 1, sample 7), while in the early stage of the first 
emerging triple leaves, 8 new bands (I, II, I I I ,  V, VI, 
VIII ,  IX, XI, Figure 1, sample 7) appeared. During 
development, the activity of most forms decreased, so 
that  only 2 forms of high activity and high mobility 
remained. 

Pericarp. The pattern of pericarp at an early stage of 
fruit development resembled the one of young triple 
leaves. As fruit development continued, the act ivi ty of 
most of them decreased so that  in the dry, grey, hard 
and coiled pericarp only 3 forms of high act ivi ty and high 
mobility remained. 

Seed-coat. The pattern from the seed-coat during the 
early stage of seed germination consisted of only 2 forms 
of carboxylesterases of high mobility and high activity, 
and it did not change during the later stages. 

Flower. The pattern of green calyx was very similar to 
that  of young triple leaves. In the pattern of coloured 
corolla, many bands disappeared and the act ivi ty of the 
remains decreased. Many more changes occurred in the 
pattern of pollen grains. 

Discussion,  From these results, it is concluded that  
each organ of Medicago presents a characteristic pattern 
of carboxylesterases. These patterns undergo several 
changes during the development of the organs. The 
degree of these changes is seen to be correlated with the 
degree of organ differentiation, as is concluded especially 
from the developement of cotyledons, roots, flower and 
seed-coat. Such correlations have also been observed 10-1s 
in other plants. These changes of carboxylesterases may 
be explained as representing the activation or inactivation 
of the genes which are responsible for their synthesis 
during ontogenesis. The switching on and off of these 
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Fig. 2. Electrophoretic patterns of carboxylesterases from roots of 
M. scutella*a. Sample Nos. 1 to 7 extracts from roots of 5 h, 2, 3, 4, 
7, 10 and 33 days of age respectively. 

15 G. L. MAR~ERT and F. MOLLER, Proc. natn. Acad. Sci., USA 45, 
753 (1959). 
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genes m a y  be  exp la ined  accord ing  to t he  h y p o t h e s i s  of 
JACOB and  MONOD 17 and  BRITTEN a n d  I)AVIDSON 18' 19. 
The  d i f fe ren t  d i s t r i b u t i o n  of h o r m o n i c  c o n t e n t  d u r i n g  
p l a n t  d i f f e ren t i a t ion  2~ t he  changes  in l igh t  and  d ie t  
(because t he  root ,  for ins tance ,  is g rowing  in t he  absence  
of l igh t  and  receives food f rom t he  co ty ledons  in t he  ea r ly  
s tages  of i t s  deve l opm en t ,  whereas  l a te r  i t  receives  food 
f rom the  soil) m a y  all  be  i m p o r t a n t  fac tors  c o n t r i b u t i n g  
to t he  changes  wh ich  h a v e  been  observed .  The  d r a m a t i c  
changes  of ca rboxy les te ras ic  p a t t e r n  of roo t  nodule  
(Figure 3) m a y  be  due  to  the  po lyp lo idy  of t he  nodule  
cells ~. On the  o the r  h a n d ,  t he  Bacteria (Rhizobiaceae) ,  

wh ich  a lways  l ive symbio t i ca l l y  in t he  roo t  nodules  m a y  
release some es teras ic  b a n d s  in to  t h e m .  I n  t he  roo t  
nodules  of Lotus pedunculatus, however ,  on ly  q u a n t i t a t i v e  
changes  in es terase  p a t t e r n  were o b s e r v e d ~ .  

Riassunto. I1 model lo  e le t t rofore t ico  delle carbossi-  
les teras i  solubi l i  nel  to rso  de l l ' on togenes i  del Medicago 
scutellala 6 s t a t a  s t u d i a t a  con e le t t rofores i  o r izzonta le  su 
gel-amido.  I1 model lo  di ogni  o rgano  e s a m i n a t o  include 
u n a  s o m m a  di mol tep l ic i  forme molecolar i  di  carbos-  
si lesterasi ,  la magg io r  p a r t e  delle qua l i  h s o t t o p o s t a  a 
cons iderevol i  a l t e raz ion i  nel  corso de l l ' on togenes i  del la  
p i an t a .  
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Fig. 3. ElectrQphoretic patterns of carboxylesterases from root 
nodule of M. scut, ellata. Nos. 2 and 4, extracts from root nodules of 
30 and 90 days of age respectively. Nos. 1 and 3, extracts from roots of 
30 and 90 days of age respectively. 

T h e  A n a t o m y  and I n n e r v a t i o n  of  the  Ecdys ia l  Glands  of the  M a t u r e  L a r v a  of  C a s t o r  

Si lk  Moth ,  P h i l o s a m i a  r i c i n i  Hutt .  

Ecdys ia l  g lands  h a v e  been  descr ibed  in a large n u m b e r  
of insec ts  and  one of t he  issues on wh ich  workers  disagree 
is w h e t h e r  or  n o t  t h e  g lands  are i n n e r v a t e d .  Those  who  
descr ibe i n n e r v a t i o n  also differ  g rea t ly  a m o n g  themselves .  
A R v Y  a n d  GABE t, WILLIAI~IS 2, SRIVASTAVA a n d  SINGFI 8 
in  Tenebrio molitor, Hyalophora cecropia and  Papilio 
demoleus r e spec t ive ly  h a v e  r epo r t ed  i n n e r v a t i o n  whereas  
SRIVASTAVA 4 in  Tembrio a n d  HERMAN and  GILBERT 5 
in  Hyalophora cecropia f ind  no t r ace  of ne rves  in t he  glands.  
A p a r t  f rom Lep idop te ra ,  de ta i led  s t r u c t u r e  of t he  g lands  
has  no t  been  descr ibed,  excep t  b y  HERMAN and  GILBERT 5 
in H. cecropia. 

This  p a p e r  descr ibes  t he  s t r u c t u r e  a n d  i n n e r v a t i o n  
of t he  g lands  in a we l l -known e x p e r i m e n t a l  L e p i d o p t e r a n  
Philosamia rici~r Hur t .  3 -4 -day-o ld  5 th  i n s t a r  l a rvae  
were used for t he  s tudy .  T he  g lands  were d issected  out,  
f ixed and  s t a ined  w i t h  haema toxy l in -eos in ,  p a r a l d e h y d e  
fuchsin ,  l ac to-ace to-orce in  or m e t h y l e n e  blue.  

E a c h  g land  consis ts  of a c lus te r  of cells ly ing  im- 
m e d i a t e l y  dorsa l  to  t h e  p ro tho rac i c  spiracle  i nw ar ds  of t he  
l a te ra l  l ong i t ud ina l  t r a c h e a l  t r u n k  (F~gure 1). Anter ior ,  
poster ior ,  m e d i a n  a n d  l a t e ra l  b r a n c h e s  r a d i a t e  i r regular Iy  
f rom the  c lus ter  a n d  t he  g lands  are t h u s  sp read  in t he  
p r o tho rac i c  s e g m e n t  a n d  r each  t h e  an t e r i o r  p a r t  of the  
meso tho rac i c  segment .  The  cells of t he  an t e r i o r  b r a n c h  

r e a c h  close to t he  p ro tho rac i c  gang l ion  and  r u n  a long 
w i t h  t h e  p ro tho rac i c  a n t e r i o r  n e r v e  (pan, F igure  5), 
branche; ;  of which  i n n e r v a t e  it. The  pos te r io r  b r a n c h  is 
c o m p a r a t i v e l y  smal le r  b u t  reaches  t h e  an t e r i o r  region of 
t he  meso thorac i c  segment .  The  ceils of t he  v e n t r a l  s t r a n d s  
lie in close assoc ia t ion  w i t h  t h e  t r a n s v e r s e  n e r v e  of t he  
p ro tho rac i c  gangl ion.  Tbe  shape  a n d  size of the  g land  cells 
of the  cen t r a l  mass,  as well  as those  of t he  b ranches ,  v a r y  
grea t ly .  T h e y  are  block-l ike,  conical  or e longa ted  (Figure  
2). The  dis~al cells of t he  b r a n c h e s  are m o s t l y  t r i angu la r ,  
w i t h  t he  ends  d r a w n  out .  The  smal les t  cells occur  in  t he  
d i s ta l  p a r t  of t he  gland.  The  g land  ceils are enclosed in a 
th in ,  acel lular ,  closely app l ied  m e m b r a n e  (Figure  3). 
F r o m  the  ends  of t he  s t r a n d s  i t  is d r a w n  ou t  as long 
f i l amen t s  a t t a c h e d  to t he  n e i g h b o u r i n g  t issues  or a d j a c e n t  
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